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Taxonomy

Kingdom Phylum Class Order Family

Animalia Chordata Mammalia Carnivora Canidae

Taxon Name: Vulpes macrotis Merriam, 1888

Common Name(s):

e English: Kit Fox, Desert Fox
e Spanish:  Zorra del Desierto, Zorra Nortefia

Taxonomic Notes:

Reviewed by McGrew (1979). Dragoo et al. (1990) considered Vulpes velox and Vulpes macrotis as
conspecific; Mercure et al. (1993) retained both as separate species. Mercure et al. (1993) argued that
the genetic differences between macrotis and velox were similar to that of Vulpes and Alopex, and
therefore argued that they should be recognized at the species level (followed here) (and see
Wozencraft 2005).

Subspecific designations for Kit Foxes are not fully resolved. As many as eight subspecies have been
recognized (McGrew 1979), although analyses by Dragoo et al. (1990) did not find support for any
subspecific differentiation. However, although more subspecific clarification clearly is needed, most
available data suggest that Kit Foxes in the San Joaquin Valley of California likely warrant subspecific
designation, V. m. mutica, due to geographic isolation, and that all other Kit Foxes might be included
within a second subspecies, V. m. macrotis (Waithman and Roest 1977, Mercure et al. 1993).

Assessment Information

Red List Category & Criteria: Least Concern ver 3.1

Year Published: 2014
Date Assessed: July 22, 2014
Justification:

The Kit Fox inhabits the deserts and arid lands of western North America. Generally, the species is
common to rare, with population densities fluctuating with annual environmental conditions. Estimation
of a population size or even population trends for this species is not possible with currently available
information. Population monitoring for this species is largely limited to only a few specific sites.
However, natural habitats occupied by the Kit Fox are being transformed (e.g., agriculture, solar energy).
Thus, in numerous locations throughout the range, it is safe to assume that, overall, populations and
area of occupancy are declining. Nonetheless, the species currently does not meet any of the thresholds
for the threatened categories, and is presently assessed as Least Concern. However, this status could
change over the next several decades if current habitat loss trends continue.

Previously Published Red List Assessments
2008 — Least Concern (LC)
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2004 - Least Concern (LC)

1996 — Lower Risk/conservation dependent (LR/cd)

Geographic Range

Range Description:

The Kit Fox inhabits the deserts and arid lands of western North America. In the United States, it occurs
from southern California to western Colorado and western Texas, north into southern Oregon and
Idaho. In Mexico, it occurs across the Baja California Peninsula and across northern Sonora and
Chihuahua to western Nuevo Ledn, and south into northern Zacatecas (McGrew 1979, Hall 1981).

Country Occurrence:

Native: Mexico (Baja California, Baja California Sur, Chihuahua, Coahuila, Durango, Nuevo Ledn, San Luis
Potosi, Sonora, Zacatecas); United States (Arizona, California, Colorado, Idaho, Nevada, New Mexico,
Oregon, Texas, Utah)
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Population

The species is common to rare. Density fluctuates with annual environmental conditions, which are
dependent upon precipitation (Cypher et al. 2000). In Utah, density ranged from 0.1-0.8/km? (Egoscue
1956, 1975). In California, density varied from 0.15-0.24/km? over a period of three years on one study
site (White et al. 1996) and from 0.2—1.7/km? over 15 years on another study site (Cypher et al. 2000).
Kit Fox densities in prairie dog town complexes in Mexico were 0.32—-0.8/km? in Chihuahua (List 1997)
and 0.1/km? in Coahuila and Nuevo Leon (Cétera 1996).

In Mexico, data on which to base a population estimate for Kit Foxes are only available from two
localities with very specific characteristics (presence of prairie dog towns). Therefore, the estimation of
a population size for the country or even population trends is not possible with current information.
However, because natural habitats occupied by the Kit Fox are being transformed, it is safe to assume
that, overall, populations of the Kit Fox in Mexico are declining. In the past 10 years, about 40% of
prairie dog towns in Coahuila and Nuevo Leon were converted to agriculture (L. Scott and E. Estrada
unpubl.), and of the area occupied in Chihuahua by prairie dogs in 1988, 76% remained in 2005 (Avila et
al. 2012) and by 2013 only 3% remained (R. Sierra and E. Ponce pers. comm.).

In the United States, Kit Fox abundance is unknown. Populations are relatively large and trends are
assumed to be relatively stable in Arizona, Nevada, New Mexico, Texas, Utah, and possibly the Mjoave
Desert of California, based on extensive remaining suitable habitat. Populations in Colorado, Idaho, and
Oregon are relatively small and trends are unknown (Cypher 2003). Populations of the Endangered
(USFWS) San Joaquin Kit Fox in the San Joaquin Valley of California are likely still declining due to
continuing habitat loss, fragmentation, and degradation (USFWS 1998).

Current Population Trend: Decreasing

Habitat and Ecology (see Appendix for additional information)

The Kit Fox inhabits arid and semi-arid regions encompassing desert scrub, chaparral, halophytic, and
grassland communities (McGrew 1979, O'Farrell 1987). Areas with sparse ground cover are preferred
(McGrew 1977, Cypher et al. 2013). It is found in elevations ranging from 400-1,900 m a.s.l., although
Kit Foxes generally avoid rugged terrain with slopes >5% (Warrick and Cypher 1998). Loose textured soils
may be preferred for denning. Kit Foxes will use agricultural lands, particularly orchards, on a limited
basis, and also can inhabit urban environments (Morrell 1972, Cypher 2010). Home range size varies
from 251 ha to 1160 ha and generally does not differ between sexes (Cypher 2003). Size can vary with
habitat conditions, particularly food availability (Spiegel 1996, Zoellick et al. 2002). Kit foxes are
primarily nocturnal and nightly movements exceeding 14 km have been reported (Zoellick et al. 1989,
2002). Kit Foxes use dens year-round and uses include daytime resting, escaping predators, avoiding
temperature extremes, conserving moisture, and bearing and rearing young (Egoscue 1962, Morrell
1972, Koopman et al. 1998). Kit Foxes can excavate their own dens, but also will modify and use the
burrows of badgers, ground squirrels, prairie dogs, and kangaroo rats (Morrell 1972, List 1997, Koopman
et al. 1998). Dens are distributed throughout home ranges, and an individual fox typically uses over 11
dens during a given year (Koopman et al. 1998).

Kit Foxes primarily consume animal prey and common items include rodents, rabbits, invertebrates,
birds, lizards, and snakes. Among rodents, kangaroo rats, pocket mice, prairie dogs, and ground squirrels
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generally are preferred, and common invertebrate prey include beetles, crickets, and grasshoppers
(Cypher 2003, List et al. 2003). Fluctuations in food availability related to variable annual precipitation
levels are a primary factor driving Kit Fox population dynamics (White and Garrott 1997, Cypher et al.
2000). Kit Foxes do not require free water but will drink it if available (Egoscue 1956, Golightly and
Ohmart 1984).

Kit Foxes experience intense interference and exploitative competition from other species, particularly
coyotes (White et al. 1995, Cypher and Spencer 1998, Kozlowski et al. 2008). Other competitors include
bobcats, badgers, golden eagles, and red foxes. Predators generally are the primary source of mortality,
but other causes include vehicles, harvest, and rodenticides (Ralls and White 1995; Cypher et al. 2000,
2014). Disease does not appear to be a significant factor in most Kit Fox populations. At one site, annual
survival probabilities for adults ranged from 0.20 to 0.81 over 16 years with a mean of 0.44 (Cypher et
al. 2000).

Kit Foxes pair during October and November (if not already paired), and breed in December and January
(Egoscue 1956). Gestation is 49-55 days, and parturition occurs during January-March (Egoscue 1956,
Egoscue 1962, Zoellick et al. 1987). Typical litter size averages about 4 and ranges from 1-9 (Cypher
2003). Annual reproductive success is strongly influenced by food availability (Egoscue 1975, White and
Garrott 1997) and at one location ranged from 20-100% over a 16-year period (Cypher et al. 2000). Kit
Foxes mate for life and are primarily monogamous with occasional instances of polygyny (Egoscue 1962;
Ralls et al. 2001, 2007). Young from previous years, typically females, may delay dispersal and assist with
raising the current year’s litter (Koopman et al. 2000, Ralls et al. 2001).

Systems: Terrestrial

Use and Trade (see Appendix for additional information)

In Mexico, Kit Foxes are occasionally sold illegally on the pet market. Kit Foxes are harvested for fur in
some states in the USA (e.g., Arizona, Nevada, New Mexico, Texas and Utah), but otherwise are not used
commercially.

Threats (see Appendix for additional information)

The main threat to the long-term survival of the Kit Fox is habitat conversion, mainly to agriculture but
also to urban and industrial development. In both western and eastern Mexico, prairie dog towns, which
support important populations of Kit Foxes are being converted to agricultural fields (e.g., Avila-Flores et
al. 2012), and in eastern Mexico the road network is expanding, producing a concomitant increase in the
risk of vehicle mortality. In the San Joaquin Valley of California, habitat conversion for agriculture is
slowing, but habitat loss, fragmentation, and degradation associated with industrial and urban
development are still occurring at a rapid pace. More recently, expansive industrial-scale solar energy
generating facilities are being constructed throughout the western USA, but particularly in California,
Arizona, and Nevada.

Conservation Actions (see Appendix for additional information)

Not listed on the CITES Appendices. The Kit Fox is considered Vulnerable in Mexico (SEMARNAT 2010). In
the United States, the San Joaquin Kit Fox (V. m. mutica) is federally classified as Endangered, and as
Threatened by the state of California (USFWS 1998). In Oregon, Kit Foxes are classified as Threatened. In
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Colorado, Kit Foxes are classified as Endangered. In Idaho, Kit Foxes are considered a protected non-
game species. Harvests are not permitted in Idaho, Oregon, or California, and the Kit Fox is a protected
furbearer species (i.e., regulated harvests) in Utah, Arizona, Nevada, New Mexico and Texas. In Mexico,
the vulnerable status of the Kit Fox grants conservation measures for the species, but these are not
enforced. In the United States, state and federal protections for Kit Foxes are being enforced.

In Mexico, Kit Foxes are found in the Biosphere Reserves of El Vizcaino, Mapimi, El Pinacate and Janos, in
the Area of Special Protection of Cuatro Ciénegas, and are probably found in another eight protected
areas throughout their range. In the United States, they occur in numerous protected areas throughout
their range. The Endangered subspecies V. m. mutica occurs in the Carrizo Plain National Monument and
various other federal, state, and private conservation lands.

Efforts are underway to protect the prairie dog towns of both eastern (Pronatura Noreste) and western
Mexico (Institute of Ecology from the National University of Mexico), which are known to be strongholds
for the Kit Fox, but no specific actions focused on the Kit Fox are being undertaken in Mexico. In the
United States, a recovery plan has been completed (USFWS 1998) and is being implemented for the San
Joaquin Kit Fox. Recovery actions include protection of essential habitat, and demographic and
ecological research in both natural and anthropogenically modified landscapes.

No captive breeding efforts are currently being conducted for Kit Foxes. Facilities such as the Arizona-
Sonora Desert Museum in Tucson, Arizona, California Living Museum in Bakersfield, California, and
several zoos keep live Kit Foxes for display and educational purposes.

Gaps in knowledge

In general, demographic and ecological data are needed throughout the range of the species so that
population trends and demographic patterns can be assessed. In Mexico, available information on the
Kit Fox is scarce. The most important gaps in our knowledge of the species are the present distribution
of the species and population estimates throughout its range. General biological information is needed
from more localities in the Mexican range of the Kit Fox. In the United States, information is needed on
the effects of solar energy plants, investigating dispersal patterns and corridors, determining
metapopulation dynamics and conducting viability analyses, developing conservation strategies in
anthropogenically altered landscapes, assessing threats from non-native Red Foxes, and range-wide
population monitoring.

Research in progress in Mexico includes investigations of abundance and diet in the Janos Biosphere
Reserve as well as relationships between Kit Foxes and sylvatic plague. Research in progress on the
endangered San Joaquin Kit Fox include investigations of solar energy development effects, trophic
interactions, urban ecology, population genetic structure, ecology in core and satellite population areas,
and population effects of sarcoptic mange. Research in progress elsewhere in the USA includes
abundance and ecology in Oregon, detection and ecology in Idaho, survey methods in low-density areas,
interactions with coyotes near artificial water sources in Utah, effects of off-highway vehicles in Arizona,
and distribution and occupancy in New Mexico.

Credits

Assessor(s): Cypher, B. & List, R.
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Appendix

Habitats

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Habitat Season  Suitability Major
Importance?
2. Savanna ->2.1. Savanna - Dry - Marginal -
3. Shrubland -> 3.5. Shrubland - Subtropical/Tropical Dry - Suitable Yes
3. Shrubland -> 3.8. Shrubland - Mediterranean-type Shrubby Vegetation - Suitable Yes
4. Grassland -> 4.4. Grassland - Temperate - Suitable Yes
14. Artificial/Terrestrial -> 14.1. Artificial/Terrestrial - Arable Land - Marginal -
14. Artificial/Terrestrial -> 14.2. Artificial/Terrestrial - Pastureland - Suitable No
14. Artificial/Terrestrial -> 14.5. Artificial/Terrestrial - Urban Areas - Suitable No
Use and Trade
(http://www.iucnredlist.org/technical-documents/classification-schemes)
End Use Local National International
Wearing apparel, accessories Yes No No
Threats
(http://www.iucnredlist.org/technical-documents/classification-schemes)
Threat Timing Scope Severity Impact Score
1. Residential & commercial development -> 1.1. Ongoing Minority (50%)  Negligible declines  Low impact: 4
Housing & urban areas
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

1. Residential & commercial development -> 1.2. Ongoing Minority (50%)  Negligible declines  Low impact: 4
Commercial & industrial areas

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation

2. Agriculture & aquaculture -> 2.1. Annual & Ongoing Minority (50%)  Negligible declines  Low impact: 4
perennial non-timber crops -> 2.1.4. Scale
Unknown/Unrecorded

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation

2. Agriculture & aquaculture -> 2.3. Livestock farming Ongoing Minority (50%)  Negligible declines  Low impact: 4
& ranching -> 2.3.4. Scale Unknown/Unrecorded

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion

1. Ecosystem stresses -> 1.2. Ecosystem degradation
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3. Energy production & mining -> 3.3. Renewable Ongoing Minority (50%)  Negligible declines  Low impact: 4
energy

Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation

4. Transportation & service corridors -> 4.1. Roads &  Ongoing Minority (50%)  Negligible declines  Low impact: 4
railroads
Stresses: 1. Ecosystem stresses -> 1.1. Ecosystem conversion
1. Ecosystem stresses -> 1.2. Ecosystem degradation
2. Species Stresses -> 2.1. Species mortality

5. Biological resource use -> 5.1. Hunting & trapping  Ongoing Minority (50%)  Negligible declines  Low impact: 4
terrestrial animals -> 5.1.1. Intentional use (species is
the target)

Stresses: 2. Species Stresses -> 2.1. Species mortality

Conservation Actions in Place

(http://www.iucnredlist.org/technical-documents/classification-schemes)

Conservation Actions in Place

In-Place Research, Monitoring and Planning

Action Recovery plan: Yes

Systematic monitoring scheme: No

In-Place Land/Water Protection and Management

Conservation sites identified: Yes, over entire range

Occur in at least one PA: Yes

Area based regional management plan: No

Invasive species control or prevention: Not Applicable

In-Place Species Management

Harvest management plan: No

Successfully reintroduced or introduced beningly: No

Subject to ex-situ conservation: No

In-Place Education

Subject to recent education and awareness programmes: No

Included in international legislation: No

Subject to any international management/trade controls: No

Conservation Actions Needed

(http://www.iucnredlist.org/technical-documents/classification-schemes)

© The IUCN Red List of Threatened Species: Vulpes macrotis — published in 2014.
http://dx.doi.org/10.2305/IUCN.UK.2014-3.RLTS.T41587A62259374.en

12


http://www.iucnredlist.org/technical-documents/classification-schemes
http://www.iucnredlist.org/technical-documents/classification-schemes

Conservation Actions Needed

2. Land/water management -> 2.1. Site/area management

5. Law & policy -> 5.4. Compliance and enforcement -> 5.4.2. National level

Research Needed
(http://www.iucnredlist.org/technical-documents/classification-schemes)

Research Needed

1. Research -> 1.2. Population size, distribution & trends

1. Research -> 1.3. Life history & ecology

1. Research -> 1.5. Threats

3. Monitoring -> 3.1. Population trends

Additional Data Fields

Distribution

Lower elevation limit (m): 400

Upper elevation limit (m): 1900

Population

Population severely fragmented: No

© The IUCN Red List of Threatened Species: Vulpes macrotis — published in 2014.
http://dx.doi.org/10.2305/IUCN.UK.2014-3.RLTS.T41587A62259374.en

13


http://www.iucnredlist.org/technical-documents/classification-schemes

The IUCN Red List Partnership

-~ L
WUCN 7 55C BirdLife

INTERNATIONAL

ZSL CONSERVATION O

Iﬁg;’a,m)?}lé INTERNATIONAL

Q

/

NatureServe

Royal

soie K@V

== Microsoft

r =1
SAPIENZA Wildscreen

UNIVERSITA DI ROMA L J
m ‘ TEXAS A&M

UNIVERSIT Ye

The IUCN Red List of Threatened Species™ is produced and managed by the |UCN Global Species
Programme, the |[UCN Species Survival Commission (SSC) and The IUCN Red List Partnership. The IUCN
Red List Partners are: BirdLife International; Botanic Gardens Conservation International; Conservation

International; Microsoft; NatureServe; Royal Botanic Gardens, Kew; Sapienza University of Rome; Texas
A&M University; Wildscreen; and Zoological Society of London.

THE IUCN RED LIST OF THREATENED SPECIES™


http://www.iucn.org/about/work/programmes/species/
http://www.iucn.org/about/work/programmes/species/
http://www.iucn.org/about/work/programmes/species/who_we_are/about_the_species_survival_commission_/
http://www.iucnredlist.org/partners/partners
http://www.birdlife.org/
http://www.bgci.org/
http://www.conservation.org/
http://www.conservation.org/
http://www.microsoft.com/
http://www.natureserve.org/
http://www.kew.org/
http://www.uniroma1.it/
http://www.tamu.edu/
http://www.tamu.edu/
http://www.wildscreen.org/
http://www.zsl.org/

