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Life-history characteristics of the Mexican gray wolf (Canis lupus baileyi; hereafter Mexican wolf) are largely unknown because systematic studies were not conducted on the subspecies before it was extirpated from the wild.
 Biologists have established that the Mexican wolf is the smallest and southernmost occurring subspecies of gray wolf (C. lupus) in North America,
 the most genetically distinct,
 and the most endangered.
 The United States Fish and Wildlife Service (USFWS) began releasing captive-reared Mexican wolves into the Blue Range Wolf Recovery Area (BRWRA) in Arizona and New Mexico, USA, during April 1998.

Evolutionary History

The taxonomic synthesis by Chambers and colleagues, “An Account of the Taxonomy of North American Wolves from Morphological and Genetic Analyses,”
  includes a general evolutionary interpretation of the conclusions of their review in the context of the evolutionary history of modern North American Canis. This evolutionary scenario describes at least three separate invasions of North American by Canis lupus from Eurasia.

The first of these North American invasions was by the ancestors of C. l. baileyi,

followed by the ancestors of C. l. nubilus, which displaced C. l. baileyi in the northern part of its range.
 The final invasion was by C. l. occidentalis, which displaced C. l. nubilus in the northern part of its former range.
 Delineation of the extent of the historical range of these subspecies is difficult given the existence of zones of reproductive interaction, or intergradation, between neighboring gray wolf populations. Zones of intergradation have long been a recognized characteristic of historical gray wolf distribution throughout their circumpolar distribution.
 As Chambers and colleagues describe, “delineation of exact geographic boundaries presents challenges. Rather than sharp lines separating taxa, boundaries should generally be thought of as intergrade zones of variable width. These “fuzzy” boundaries are a consequence of lineages of wolves that evolved elsewhere coming into contact.
 Historical or modern boundaries should also not be viewed as static or frozen in any particular time. Our understanding of the historical interactions between subspecies or genetically different populations (e.g., Leonard et al., 2005) is that they are dynamic processes and boundaries can shift over time.”

Details on the specific taxonomy of the three subspecies we include in our

evaluations follow below (USFWS 2013:30-31). 

Canis lupus baileyi

It is hypothesized that North America was colonized by gray wolves from Eurasia

during the Pleistocene through at least three waves of colonization, each by wolves from different lineages; C. l. baileyi may represent the last surviving remnant of the initial wave of gray wolf migration into North America.
 The distinctiveness of C. l. baileyi and its recognition as a subspecies is supported by both morphometric and genetic evidence.
 This subspecies was originally described by Nelson and Goldman in 1929 as Canis nubilis baileyi, with a distribution of “Southern and western Arizona, southern New Mexico, and the Sierra Madre and adjoining tableland of Mexico as far south, at least, as southern Durango.”
 Goldman (1944) provided the first comprehensive treatment of North American wolves, in which he renamed Canis nubilis baileyi as a subspecies of lupus (i.e., Canis lupus baileyi) and shifted the subspecies range farther south in Arizona. His gray wolf classification scheme was subsequently followed by Hall and Kelson.
 Since that time, gray wolf taxonomy has undergone substantial revision, including a major taxonomic revision in which the number of recognized gray wolf subspecies in North America was reduced from 24 to 5, with C. l. baileyi being recognized as a subspecies ranging throughout most of Mexico to just north of the Gila River in southern Arizona and New Mexico.

Three published studies of morphometric variation conclude that C. l. baileyi is a

morphologically distinct and valid subspecies. Bogan and Mehlhop (1983) analyzed 253 gray wolf skulls from southwestern North America using principal component analysis and discriminant function analysis. They found that C. l. baileyi was one of the most distinct subspecies of southwestern gray wolf.
 Hoffmeister (1986) conducted principal component analysis of 28 skulls, also recognizing C. l. baileyi as a distinct southwestern subspecies.
 Nowak (1995) analyzed 580 skulls using discriminant function analysis. He concluded that C. l. baileyi was one of only five distinct North American gray wolf subspecies that should continue to be recognized.

Genetic research provides additional validation of the recognition of C. l. baileyi as a subspecies. Three studies demonstrate that C. l. baileyi has unique genetic markers that distinguish the subspecies from other North American gray wolves. Researchers confirmed that the two captive populations were pure C. l. baileyi and that they and the certified lineage were closely related.
 Further, they found that as a group, the three populations were the most distinct grouping of North American wolves, substantiating the distinction of C. l. baileyi as a subspecies. Researchers also concluded that C. l. baileyi was divergent and distinct from other sampled northern gray wolves, coyotes, and dogs.
 Leonard et al. (2005) examined mitochondrial DNA sequence data from 34 pre-extermination wolves collected from 1856 to 1916 from the historical ranges of C. l. baileyi and C.l. nubilus.
 They compared these data with sequence data collected from 96 wolves in North America and 303 wolves from Eurasia. They found that the historical wolves had twice the diversity of modern wolves, and that two-thirds of the haplotypes were unique. They also found that haplotypes associated with C. l. baileyi formed a unique southern clade distinct from that of other North American wolves. A clade is a taxonomic group that includes all individuals that have descended from a common ancestor. In another study, researchers analyzed SNP genotyping arrays and found C. l. baileyi to be the most genetically distinct group of New World gray wolves.
 Most recently, Chambers et al. (2012) reviewed the scientific literature related to classification of C. l. baileyi as a subspecies and concluded that this subspecies’ recognition remains well-supported.
 Maps of C. l. baileyi historical range are available in the scientific literature.
 Depiction of the northern extent of the C. l. baileyi’s pre-settlement range among the available descriptions varies depending on the authors’ taxonomic treatment of several subspecies that occurred in the Southwest and their related treatment of intergradation zones.

Hall’s (1981) map depicted a range for C.l. baileyi that included extreme southern Arizona and New Mexico, with Canis lupus mogollonensis occurring throughout most of Arizona, and C. l. monstrabilis, Canis lupus youngi, C. l. nubilis, and C. l. mogollonensis interspersed in New Mexico.
 Bogan and Mehlhop (1983) synonymized two previously recognized subspecies of gray wolf, C. l. mogollonensis and C. l. monstrabilis, with C. l. baileyi, concluding that C. l. baileyi’s range included the Mogollon Plateau, southern New Mexico, Arizona, Texas, and Mexico.
 This extended C .l. baileyi’s range northward to central Arizona and central New Mexico through the area that Goldman (1944) had identified as an intergrade zone with an abrupt transition from C. l. baileyi to C. l. mogollensis. Bogan and Mehlop’s analysis did not indicate a sharp transition zone between C. l. baileyi and C. l. mogollensis, rather the wide overlap between the two subspecies led them to synonymize C. l. baileyi and C. l. mogollensis. Hoffmeister (1986) suggested that C. l. mogollonensis should be referred to as C. l. youngi but maintained C. l. baileyi as a subspecies, stating that wolves north of the Mogollon Rim should be considered C. l. youngi.
 Nowak (1995) agreed with Hoffmeister’s synonymizing of C. l. mogollonensis with C. l. youngi, and further lumped these into C. l. nubilis, resulting in a purported northern historical range for C. l. baileyi as just to the north of the Gila River in southern Arizona and New Mexico.
 Nowak (1995) and Bogan and Mehlhop (1983) differed in their interpretation of which subspecies to assign individuals that were intermediate between recognized taxa, thus leading to different depictions of historical range for C. l. baileyi. Subsequently, Parsons (1996) included consideration of dispersal distance when developing a probable historical range for the purpose of reintroducing C. l. baileyi in the wild pursuant to the Act,
 by adding a 322-km (200-mi) northward extension to the most conservative depiction of C. l. baileyi historical range.
 This description of historical range was carried forward in the Final Environmental Impact Statement “Reintroduction of the Mexican Wolf within its Historic Range in the Southwestern United States” in the selection of the Blue Range Wolf Recovery Area as a reintroduction location for C. l. baileyi.

Recent molecular genetic evidence from limited historical specimens supports

morphometric evidence of an intergradation zone between C. l. baileyi and northern gray wolves.
 This research shows that within the time period that the historical specimens were collected (1856-1916), a northern clade (i.e., group that originated from and includes all descendants from a common ancestor) haplotype was found as far south as Arizona, and individuals with southern clade haplotypes (associated with C. l. baileyi) occurred as far north as Utah and Nebraska. Leonard et al. (2005) interprets this geographic distribution of haplotypes as indicating gene flow was extensive across the subspecies’ limits during this historical period and Chamber’s et al. (2012) agrees this may be a valid interpretation.
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