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SPECIES ACCOUNT: Antilocapra americana sonoriensis (Sonoran
pronghorn)

Species Taxonomic and Listing Information

Listing Status: Endangered, March 11, 1967 (32 FR 4001) and Experimental Population, Nonessential,
May 5, 2011 (76 FR 25593).

Physical Description
Pronghorn are proportionately long-legged, small-bodied artiodactyls (hooved mammals having
an even number of functional toes), distinguished by large white areas of hair on the rump, sides
of face, two bands on the throat, underparts, and partway up the sides of the body. They have
slightly curved horns—the males with a single prong projecting forward—and a wooly undercoat
overlaid with long, straight, coarse, brittle guard hairs. The animal varies in color from yellowish
to tan, but is blackish on the top of the nose. Pronghorn are the swiftest terrestrial mammals in
the New World, and can move at speeds of 64 to 72 kilometers per hour (40 to 45 miles per
hour) (USFWS 1998).

Taxonomy
Pronghorn are endemic to western North America and are placed within the Family
Antilocapridae in Order Artiodactyla, the even-toed ungulates. The genus, Antilocapra, contains
only the pronghorn species, of which there are four extant subspecies (USFWS 2015). The
Sonoran pronghorn is distinguished from the other subspecies by its smaller size, paler color,
and distinctive cranial features: 1) Skull narrower in mastoidal, orbital, and zygomatic width. 2)
Frontal depression less pronounced. 3) Premaxillae less extended posteriorly along median line.
4) Auditory bullae more flattened, less projecting below level of basioccipital (USFWS 1998).

Historical Range
Sonoran pronghorn historically occurred throughout most of southwestern Arizona,
northwestern Sonora, and portions of southeastern California and northeastern Baja California
(USFWS 2015).

Current Range
Currently, Sonoran pronghorn only occupy approximately 7.6 percent of their historical range.
Their current range is limited to approximately 10,903 square kilometers (km2) (4,210 square
miles [sg. mi.]), of which 3,781 km2 (1,460 sqg. mi.) are in Mexico and 7,122 km2 (2,750 sq. mi.)
are in the United States. Two of these populations, Kofa and Cabeza Prieta, occur in
southwestern Arizona, U.S. The other two populations, Pinacate and Quitovac, occur in
northwestern Sonora, Mexico (USFWS 2015).

Distinct Population Segments Defined
No

Critical Habitat Designated
Yes;

Life History
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Feeding Narrative
Adult: The Sonoran pronghorn is an herbivore; it consumes various grasses and forbs, and
browses on shrubs. Chain fruit cholla is a seasonally important food source for this species. The
Sonoran pronghorn has a high bioenergetic requirement; it alternates periods of feeding and
resting throughout the day, with continuous feeding in the early morning and late afternoon
(NatureServe 2015). Little is known about the feeding competition of this subspecies, although
there is a potential for competition from mule deer (Odocoileus hemionus) and domestic
livestock (USFWS 2015). In winter, the Sonoran pronghorn prefers sparsely vegetated, flat, open
spaces that are ideal for swift running and visual detection of predators. In summer, they
require denser vegetation that offers thermal cover and moister forage. A mix of these
vegetation types is essential to enable the Sonoran pronghorn to use the most suitable
vegetation type for the season. The Sonoran pronghorn move nomadically in response to the
changes in forage conditions and water availability that result from sporadic rainfall. They
require large expanses of contiguous habitat to make these movements and to persist in the
harsh desert environment. They also require quality forage, access to water, and a mosaic of
suitable vegetation structure (USFWS 2015).

Reproduction Narrative
Adult: Sonoran pronghorns are polygamous, and viviparous. They gestate for 250 days. Females
generally reach sexual maturity at 16 to 17 months of age; however, records exist of sexual
maturation reached at 5 months. Males become sexually mature at 1 year of age. Breeding
season is from July through September, and females give birth from February through May.
Birthing appears to coincide with spring forage abundance (USFWS 2015). The Sonoran
pronghorn reproduce once per year, and give birth to one to two fawns; twins occur more
commonly than single births (USFWS 1998). Fawns generally suckle for 4 to 12 weeks. No data
are available about the sex ratio, so it is assumed to be 50:50. The lifespan of Sonoran
pronghorn in the wild is approximately 10 years. The amount of winter rain and the length of
time between winter and summer rains are the most important factors determining fawn
survival in Sonoran pronghorn. Adequate moisture is required to provide nutritious forage
(USFWS 2015).

Geographic or Habitat Restraints or Barriers
Adult: Populations are geographically isolated due to roads and fences; Mexico Highway 2 and
Highway 8 and the international boundary fence act as barriers to movement (USFWS 2015).

Spatial Arrangements of the Population
Adult: Exist in small herds (USFWS 2015).

Environmental Specificity
Adult: Community with key requirements.

Tolerance Ranges/Thresholds
Adult: Moderate

Site Fidelity
Adult: Low
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Habitat Narrative
Adult: Sonoran pronghorn are found exclusively in the Lower Colorado River Valley and the
Arizona Upland subdivisions of the Sonoran Desertscrub Biome (USFWS 2015). They primarily
occupy broad alluvial valleys separated by granite mountains and mesas (NatureServe 2015). In
the Lower Colorado River Valley Subdivision, the Sonoran pronghorn most commonly occupy
the Creosote-White Bursage series, which is characterized by low, open stands of widely spaced
creosotebush (Larrea tridentata) and white bursage. In the Arizona Upland Subdivision, Sonoran
Pronghorn prefer the Paloverde-Cacti-Mixed Scrub Chain Fruit Cholla vegetation association.
Sonoran pronghorn are associated with specific soil associations. Soil association (Gunsight-
Rillito-Chuckwalla) is one of the most important explanatory variables for Sonoran pronghorn
use areas in a CART model and logistic regression analysis (USFWS 2015). There are four
remaining populations, and they are predominantly geographically isolated due to roads and
fences. Mexico Highway 2 and the international boundary fence act as barriers to movement
between the Pinacate and U.S. subpopulations. Sonoran pronghorn habitat in Mexico is bisected
by Highway 8 and associated fences; however, it is unknown how complete a barrier Highway 8
is to pronghorn movements. These barriers were not present historically, and genetic and
demographic interchange between pronghorn in Sonora and Arizona likely occurred. Sonoran
pronghorn prefer sparsely vegetated, flat, open spaces that are ideal for swift running and visual
detection of predators. They require large expanses of a variety of vegetation communities in
which to move, based on precipitation, temperature, predation pressure, and high-quality
forage availability (USFWS 2015).

Dispersal/Migration

Motility/Mobility
Adult: High

Migratory vs Non-migratory vs Seasonal Movements
Adult: Migratory

Dispersal
Adult: Moderate

Immigration/Emigration
Adult: Immigrates/emigrates

Dependency on Other Individuals or Species for Dispersal
Adult: No

Dispersal/Migration Narrative
Adult: Sonoran pronghorn are a highly mobile subspecies. Their movements correlate with high
temperatures and are most likely motivated by the need for the preformed water available in
succulent cactus such as chain fruit cholla. Results from aerial telemetry efforts indicate that
movements of males range from 30 to 42 kilometers (km) (18.6 to 26.1 miles [mi.]), and that
movements of females are within 42 km (26.1 mi.). Although genetic diversity of Sonoran
pronghorn is less than other subspecies in the United States, the subspecies is more genetically
diverse than the peninsular pronghorn (Antilocapra americana peninsularis), and genetic
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diversity in Sonoran pronghorn within the United States is not currently low enough to be an
immediate concern (USFWS 2015).

Additional Life History Information
Adult: Although genetic diversity of Sonoran pronghorn is less than other subspecies in the
United States, the subspecies is more genetically diverse than the peninsular pronghorn
(Antilocapra americana peninsularis), and genetic diversity in Sonoran pronghorn within the
United States is not currently low enough to be an immediate concern (USFWS 2015).

Population Information and Trends

Population Trends:
Declining (USFWS 2015)

Species Trends:
Declining (USFWS 2015)

Resiliency:
Low

Representation:
Low

Redundancy:
Low

Population Growth Rate:
Declining (USFWS 2015)

Number of Populations:
There are four extant wild populations (USFWS 2015).

Population Size:
2017 biennial surveys conducted by AGFD resulted in an estimated 72 and 683 Sonoran
pronghorn in the Pinacate and Quitovac populations, respectively (USFWS, 2018).

Resistance to Disease:
Low

Adaptability:
Low

Population Narrative:
Sonoran pronghorn populations show a trend of decline, both within populations and for the
subspecies. Currently there are four extant wild populations (USFWS 2015), totaling fewer than
1,000 individuals (NatureServe 2015).

Threats and Stressors
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Stressor: Habitat loss and fragmentation

Exposure: Prolonged drought; cattle grazing; fragmentation by fences, railroads, highways, and
canals (USFWS 2015).

Response: Reduced forage, less dispersal potential.

Consequence: Starvation and malnutrition, less genetic diversity.

Narrative: Habitat loss and fragmentation have been caused by severe drought, cattle grazing,
and fragmentation by railroads, fences, highways, and canals (USFWS 2015).

Stressor: Reduced access/reduced availability of water

Exposure: Severe drought and habitat fragmentation.

Response: Diminished quality of available forage, reduced water availability.

Consequence: Death of individuals and greatly reduced populations.

Narrative: Reduced access to water and reduced water availability has been caused by both
severe drought and habitat barriers. Drought leads to diminished availability of quality forage
and water resources, and increases pressure on populations. This pressure has greatly reduced
Sonoran pronghorn populations (USFWS 2015).

Stressor: Human disturbance

Exposure: Railroads, fences, canals, and highways occur throughout the range of the Sonoran
pronghorn.

Response: Decreased dispersal of populations and decreased access to necessary resources.
Consequence: High mortality rates.

Narrative: Human disturbance such as railroads, fences, canals, and highways has occurred
throughout the range of the Sonoran pronghorn. This limits the dispersal of populations and
decreases access to necessary resources, causing high mortality rates in the subspecies (USFWS
2015).

Stressor: Agriculture

Exposure:

Response:

Consequence:

Narrative: Agriculture is a source of habitat loss for the Quitovac population, as the Quitovac
area has much private and communal (ejido) land and very few regulations to prevent conversion
of habitat to agriculture. Sonoran pronghorn habitat could also be lost to agriculture in the
Pinacate population area, but to a much lesser extent than in the Quitovac area. Although the
Pinacate population is in a biosphere reserve, some agriculture is allowed. Agriculture is
prohibited in the nucleus zone of the bioreserve, but in the buffer areas outside the nucleus zone
there is less habitat protection and agricultural activities occur on ejidos and private lands (Areas
Naturales Protegidas 1995). Agricultural activities are expensive to operate due to the costs of
pumping and transporting water, and operate at a subsistence level on ejidos and private farms
(Areas Naturales Protegidas 1995). Ejidos and private farms obtain agriculture permits for
planting areas that range between 30 and 40 ha (74 and 98 ac) for the production of livestock
forage, including alfalfa, wheat, and other forage. However, lack of access to water and
dysfunctional hydrologic infrastructure has limited development of agriculture in the bioreserve
(Areas Naturales Protegidas 1995). The Cabeza Prieta, Kofa, and Sauceda populations occur
primarily on public lands and are therefore protected from most major sources of habitat loss
(USFWS 2016).
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Stressor: Climate change

Exposure:

Response:

Consequence:

Narrative: Our analyses under the ESA include consideration of ongoing and projected changes in
climate. The terms “climate” and “climate change” are defined by the Intergovernmental Panel
on Climate Change (IPCC). “Climate” refers to the mean and variability of different types of
weather conditions over time, with 30 years being a typical period for such measurements,
although shorter or longer periods also may be used (Intergovernmental Panel on Climate
Change 2007). The term “climate change” thus refers to a change in the mean or variability of
one or more measures of climate (e.g., temperature or precipitation) that persists for an
extended period, typically decades or longer, whether the change is due to natural variability,
human activity, or both (Intergovernmental Panel on Climate Change 2007). Various types of
changes in climate can have direct or indirect effects on species. These effects may be positive,
neutral, or negative and they may change over time, depending on the species and other
relevant considerations, such as the effects of interactions of climate with other variables (e.g.,
habitat fragmentation) (Intergovernmental Panel on Climate Change 2007). In our analyses, we
use our expert judgment to weigh relevant information, including uncertainty, in our
consideration of various aspects of climate change (USFWS 2016).

Recovery

Reclassification Criteria:
Downlisting Criteria: Six criteria must be met to downlist Sonoran pronghorn from endangered
to threatened:

1. At least three free-ranging populations are viable. Two of these must be the Cabeza Prieta
population and either the Quitovac or Pinacate population. The Recovery Team defines a viable
population as one that has less than a 10% probability of extinction over 50 years and a growth
rate that is stable or increasing. Furthermore, at least one new population must have been
released, in addition to the Kofa subunit (e.g., Sauceda subunit). A population viability analysis
(PVA) estimated abundance targets to meet the Recovery Team definition of viability, which is
different for each management unit due to different environmental conditions. To be
considered viable, a population estimate must meet or exceed the abundance targets and
demonstrate a population growth rate that is stable or increasing (r 20) for at least five of seven
yearsl. Abundance targets for each management unit are estimated from the PVA to be: a) 225
in the Cabeza Prieta Management Unit; b) 150 in the Kofa subunit or a new subunit (Sauceda or
other future established subunit); c) 150 in the Pinacate Management Unit; and d) 450 in the
Quitovac Management Unit. These population sizes must be estimated by monitoring (i.e., aerial
surveys) (USFWS 2016).

2. Within the Cabeza Prieta Management Unit, Pinacate Management Unit, Quitovac
Management Unit and the Kofa and Sauceda subunits of the Arizona Reintroduction
Management Unit, a minimum of 90% of current Sonoran pronghorn habitat within each unit is
retained and contiguous. This Sonoran pronghorn habitat is protected through agency policies,
land use regulations and plans, landowner agreements, incentives, and/or other programs and
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agreements. The 90% of retained and contiguous Sonoran pronghorn habitat includes key
habitat features such as water sources (USFWS 2016).

3. Threats to Sonoran pronghorn habitat quality in three units are stabilized or decreasing as
measured by indicators described in Appendix E. Threats must be stabilized or decreased in the
three management units that correspond to the three populations that meet the population
viability criteria in Recovery Criteria number 1. In particular, the threats of overgrazing;
unauthorized routes, roads and trails; invasive plant and animal species threatening Sonoran
pronghorn habitat; and spread of shrubby vegetation are minimized through agency policies,
land use regulations and plans, landowner agreements, incentives, and/or other programs and
agreements (USFWS 2016).

4. Within the Cabeza Prieta Management Unit, Pinacate Management Unit, Quitovac
Management Unit, and the Kofa and Sauceda subunits of the Arizona Reintroduction
Management Unit, human disturbance is alleviated such that a minimum of 90% of Sonoran
pronghorn habitat can be occupied by Sonoran pronghorn (USFWS 2016).

5. Genetic diversity for three populations, as measured by heterozygosity and allelic richness for
nuclear DNA markers, has been retained from levels indicated in Culver and Vaughn (2015).
These three populations must meet the threshold of viability as described in Downlisting
Criterion 1. The minimum level of heterozygosity of any of the three populations must be 49%
(i.e., within 20% of the average heterozygosity of population segments (10) estimated by Culver
and Vaughn (2015)). The minimum level of allelic richness of any of the three populations must
be 1.96 (i.e., within 20% of the average allelic richness of population segments (10) estimated by
Culver and Vaughn (2015)) (USFWS 2016).

6. Effective federal, state, tribal, and/or local laws are in place in the recovery conservation units
that ensure that killing of Sonoran pronghorn is prohibited or regulated such that viable
populations of Sonoran pronghorn can be maintained and are highly unlikely to need the
protection of the ESA again (USFWS 2016).

Delisting Criteria:
Delisting Criteria: Once the Sonoran pronghorn is downlisted to threatened, the following
criteria must be met before the species can be delisted:

1. At least three free-ranging populations are viable. Two of these must be the Cabeza Prieta
population and either the Quitovac or Pinacate population. The Recovery Team defines a viable
population as one that has less than a 10% probability of extinction over 50 years and a growth
rate that is stable or increasing. Furthermore, at least one new population must have been
established, in addition to the Kofa subunit (e.g., Sauceda subunit). Established means that the
population is stable and is no longer in need of augmentation from a captive breeding program.
A PVA estimated abundance targets to meet the Recovery Team’s definition of viability, which is
different for each management unit due to different environmental conditions. To be
considered viable, a population estimate must meet or exceed the abundance targets and
demonstrate a population growth rate that is stable or increasing (r 20) for at least 10 of 14
years1l. Abundance targets for each management unit are estimated from the PVA to be: a) 225
in the Cabeza Prieta Management Unit; b) 150 in the Kofa subunit or a new subunit (Sauceda or
other future established subunit); c) 150 in the Pinacate Management Unit; and d) 450 in the
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Quitovac Management Unit. These population sizes must be estimated by monitoring (i.e., aerial
surveys) (USFWS 2016).

2. Delisting criteria 2-6 are the same as downlisting criteria 2-6 (USFWS 2016).

Recovery Actions:

e Stabilize, increase, or maintain the number of individuals in existing populations, range
wide, where there is adequate habitat (USFWS 2015).

e Assess the quantity and quality of Sonoran pronghorn habitat (USFWS 2015).

e Minimize and mitigate the effects of human disturbance on Sonoran pronghorn (USFWS
2015).

e Identify and address priority Sonoran pronghorn population monitoring needs (USFWS
2015).

e Identify and address priority research needs (USFWS 2015).

e Maintain existing partnerships and develop new partnerships to support Sonoran pronghorn
recovery (USFWS 2015).

e Secure adequate funding to implement recovery actions for Sonoran pronghorn (USFWS
2015).

e Practice adaptive management, in which recovery is monitored and recovery tasks are
revised by the U.S. Fish and Wildlife Service in coordination with the Recovery Team as new
information becomes available (USFWS 2015).

Conservation Measures and Best Management Practices:

Conduct monitoring on Sonoran pronghorn populations, habitat, and threats (USFWS 2015).
Analyze and share the results of the monitoring (USFWS 2015).

Compile and exchange information regarding the recovery accomplishments and updates (USFWS
2015).

Report regularly on Sonoran pronghorn status (USFWS 2015).

Additional Threshold Information:
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SPECIES ACCOUNT: Aplodontia rufa nigra (Point Arena mountain
beaver)

Species Taxonomic and Listing Information
Listing Status: Endangered; December 12, 1991 (56 FR 64716).

Physical Description
In general, mountain beavers resemble a mix between an overgrown pocket gopher and a
muskrat without a tail. Its body is generally stout, compact, and cylindrical; is approximately
30.5 centimeters (12 inches) in length; and weighs 0.45 to 1.8 kilograms (1 to 4 pounds). They
have long, stiff whiskers on the nose, small patches of hair at the base of each ear, small eyes
and ears, and a cylindrical stump of a tail. Their limbs are short, the forefeet have opposed
thumbs, and all digits have long, curved claws. The Point Arena mountain beaver can be
distinguished from other mountain beavers by its unique black coloration, a distinct outline of
the nasals, and its small size (it is the smallest of the California subspecies) (USFWS 1998).

Taxonomy
The Point Arena mountain beaver was first described as a separate species (Aplodontia nigra) in
1914 due to its unique color and anatomical features, and then later as subspecies (Aplodontia
rufa nigra) of the mountain beaver complex. The Point Arena mountain beaver can be
distinguished from other mountain beavers by its unique black coloration, a distinct outline of
the nasals, and its small size (it is the smallest of the California subspecies) (USFWS 1998).

Historical Range
Historically, Point Arena mountain beaver colonies were reported in a 12-kilometer (km) (7.5-
mile [mi.]) stretch between the town of Point Arena north to Alder Creek, with another record
reported another 7 km (4.5 mi.) north at Christianson Ranch (USFWS 1998). All known sites
occur within 7.2 km (4.5 mi.) of the coast (USFWS 2009).

Current Range
The Point Arena mountain beaver is known only from an 85-square-km (33-square-mi.) area
entirely in western Mendocino County, California. The potential range is considered by the U.S.
Fish and Wildlife Service (USFWS) to include the area from 3.2 km (2 mi.) north of Bridgeport
Landing to 4.8 km (3 mi.) south of Point Arena, a distance of about 24.6 km (15.3 mi.) (USFWS
2009).

Distinct Population Segments Defined
No

Critical Habitat Designated
No;

Life History

Feeding Narrative
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Adult: The Point Arena mountain beaver is a herbivore with flexible requirements for food,
consuming a variety of herbaceous vegetation (including but not limited to succulent plant
material, roots, and the bark of woody plants) (USFWS 2009). Many of the plants they consume
are unpalatable or toxic to other mammals. Mountain beavers exhibit high activity rates,
spending approximately 73 percent of their time foraging or handling food. Mountain beavers
are predominantly nocturnal, and collect most of their vegetative material at night within short
distances of burrow openings. They may eat vegetation outside of the burrow, but most often
collect and cut it to consume later in feeding chambers, often adjacent to the nest chamber.
They cut and store about 2.5 times more than they eat, and may stockpile as much as a 2-week
supply of forage (USFWS 1998). They reach adult size as yearlings, within a year of becoming
independent (Carraway and Verts 1993). Mountain beavers exhibit a behavior called
"haystacking," in which they cut bundles of plants and lay them on logs or on the ground to wilt
for use later as nesting material, for food storage, or to regulate the moisture content of food by
mixing fresh and wilted vegetation (USFWS 1998). Mountain beavers have a simple kidney
structure that lacks the anatomical features necessary to concentrate urine effectively, and
likely can meet their water needs through metabolic water production and preformed water in
food. The inability to concentrate urine and the necessity of a large daily water intake may
account for their distribution being limited to areas with rainfall and soil characteristics that
promote lush vegetation (USFWS 2009).

Reproduction Narrative
Adult: Little information is known about the demographics of the Point Arena mountain beaver
subspecies—especially information regarding reproduction—and must instead be gleaned from
other mountain beaver subspecies (USFWS 1998). Point Arena mountain beavers reach sexual
maturity at 2 years of age; however, yearling females ovulate but do not breed. Mountain
beavers are monestrous (one litter per year), and display considerable intrapopulation
synchrony of estrous timing (Carraway and Verts 1993; USFWS 1998). Nest chambers are
constructed belowground, typically deeper than the burrow system, and are lined with an outer
layer of coarse vegetation and an inner layer of soft, dry vegetation. The breeding season occurs
between late November/early December and May (USFWS 1998), but varies by locale (Carraway
and Verts 1993). The gestation period lasts 28 to 30 days, and females nurse their young
(USFWS 1998). With litter sizes of two to three young (rarely, four to five) (USFWS 1998) and an
expected lifespan of 5 to 6 years (Carraway and Verts 1993), they have a low reproductive
capacity of less than 10. Juvenile Point Arena mountain beaver may not be independent until
mid-July, perhaps later (USFWS 2009); they are believed to be weaned by 6 to 8 weeks of age,
and likely feed on plants carried to the nest by the maternal female (Carraway and Verts 1993).

Geographic or Habitat Restraints or Barriers
Adult: Gulches and north-facing slopes in narrow coastal valleys (NatureServe 2015; USFWS
1998).

Spatial Arrangements of the Population
Adult: Clumped; distribution limits are associated with rainfall and soil conditions that promote
lush vegetation and high humidity (observed as high as 100 percent) in burrows (USFWS 2009).

Environmental Specificity
Adult: Narrow; specialist.
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Tolerance Ranges/Thresholds
Adult: Limited ability to thermoregulate; when exposed to high ambient temperatures,
individuals reduce their activity or attempt to escape, and begin panting/salivating. Lethal body
temperature is 42 degrees Celsius (108 degrees Fahrenheit). Bright light, warmth, panic, or
other conditions may induce a narcoleptic effect (USFWS 1998).

Site Fidelity
Adult: High; at least one Point Arena mountain beaver location (at Alder Creek) appears to have
been occupied since 1913 (USFWS 2009).

Dependency on Other Individuals or Species for Habitat
Adult: Mountain beavers exhibit a "contagious" distribution, in which the presence of one
animal in a given area attracts the settlement of others (USFWS 1998).

Habitat Narrative
Adult: Point Arena mountain beavers are found in gulches and north-facing slopes in narrow
coastal valleys, inhabiting riparian and coastal scrub habitats, where they burrow in moist areas
with well-drained soils, a cool thermal regime, abundant food supply, and high percent cover of
small-diameter woody material (NatureServe 2015, USFWS 1998). Individuals are able to meet
their water needs through metabolic water production, and therefore do not require access to
free water (USFWS 2009). Although individuals may share the same contagious and
interconnected burrow systems, they do not live in colonies, and are rarely social. Typical
burrow territories do not exceed 25 m (80 ft.) and can extend for more than 100 m 330 ft.) in
one direction (USFWS 1998). Tunnels run within 0.3 m (1 ft.) of the surface, but can descend up
to1to 1.5m (3 to 5 ft.) (USFWS 1998). Mountain beavers exhibit a "contagious" distribution, in
which the presence of one animal in a given area attracts the settlement of others (USFWS
1998). The Point Arena mountain beaver has a limited ability to thermoregulate; when exposed
to high ambient temperatures, individuals reduce their activity or attempt to escape, and begin
panting/salivating. Lethal body temperature is 42 degrees Celsius (108 degrees Fahrenheit).
Bright sunlight, warmth, panic, or other conditions may induce a narcolepsy effect, causing
individuals to fall asleep (USFWS 1998).

Dispersal/Migration

Motility/Mobility
Adult: Low

Migratory vs Non-migratory vs Seasonal Movements
Adult: Nonmigratory

Dispersal
Adult: Low

Immigration/Emigration
Adult: Emigrates

Dependency on Other Individuals or Species for Dispersal
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Adult: Mountain beavers exhibit a "contagious" distribution, in which the presence of one
animal in a given area attracts the settlement of others. However, they exhibit little social
interaction and are not considered colonial, primarily exhibiting solitary behavior except during
the short breeding period (USFWS 1998).

Dispersal/Migration Narrative
Adult: Mountain beavers exhibit a "contagious" distribution, in which the presence of one
animal in a given area attracts the settlement of others, but juvenile dispersal is primarily
conducted through excavation in a burrow system. However, some overland migration has been
observed, which requires habitat connectivity between suitable, undisturbed habitats. Point
Arena mountain beavers are otherwise nonmigratory, and exhibit low dispersal and mobility
(USFWS 1998), ranging up to 564 m (1,850 ft.) (USFWS 2009). Point Arena mountain beavers
exhibit little social interaction and, although they co-inhabit burrow systems, are not considered
colonial (USFWS 1998). Information concerning gene flow, dispersal barriers, dispersal corridors,
and potential dispersal distance is limited, and more research is needed (USFWS 2009).
However, based on what is known regarding occupied sites and regional land-use patterns,
suitable habitat is likely highly fragmented by roads, agricultural use, and residential
development (USFWS 2009).

Additional Life History Information
Adult: Juvenile dispersal is primarily through excavation in a burrow system, although some
overland migration has been seen (USFWS 1998). Maximum dispersal distances for other
mountain beaver subspecies are reported as far as 564 m (1,850 ft.) (USFWS 2009).

Population Information and Trends

Population Trends:
Decreasing

Species Trends:
Decreasing

Resiliency:
Low

Representation:
Low

Redundancy:
Low

Population Growth Rate:
Slow

Number of Populations:
There are 26 separate populations, which have since been preliminarily aggregated into 14
geographic groups (USFWS 1998; USFWS 2009).
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Population Size:
Population size is estimated between 200 to 500 (USFWS 1998) to as many as 1,000 individuals
(NatureServe 2015).

Resistance to Disease:
Unknown (USFWS 1998)

Adaptability:
Low

Additional Population-level Information:
Historical records of the Point Arena mountain beaver are scarce (USFWS 1998). At the time of
the Recovery Plan (USFWS 1998), no data were available on the density of Point Arena mountain
beaver populations. Based on population studies of other mountain beaver subspecies (A. rufa
ssp.), it is likely that many of these small Point Arena mountain beaver sites with fewer than 20
active burrow openings are occupied by only one or two individuals. To date, a total of 262
individual records (points) with burrow systems have been mapped range-wide. The current
status of approximately 80 percent of these occurrences is unknown, because they occur on
private lands that have not been visited in recent years, and may have been or may be subject
to future development (USFWS 2009).

Population Narrative:
Historical records of the Point Arena mountain beaver are scarce (USFWS 1998). In 1998, 26
separate populations of Point Arena mountain beaver had been identified (USFWS 1998), with
an estimated 200 to 500 (USFWS 1998) to as many as 1,000 individuals (NatureServe 2015).
These populations have been preliminarily aggregated into 14 geographic groups. At the time of
the Recovery Plan (USFWS 1998), no data were available on the density of Point Arena mountain
beaver populations. Based on population studies of other mountain beaver subspecies (A. rufa
ssp.), it is likely that many of these small Point Arena mountain beaver sites with fewer than 20
active burrow openings are occupied by only one or two individuals. To date, a total of 262
individual records (points) with burrow systems have been mapped range-wide. The current
status of approximately 80 percent of these occurrences is unknown, because they occur on
private lands that have not been visited in recent years, and may have been or may be subject
to future development (USFWS 2009).However, given the species' sensitivity to disturbance
(crushing of burrows/vegetation) or catastrophic events, the unlikelihood of
immigration/emigration, and the limited genetic diversity, the species shows a low resilience to
withstand stochastic events, has a low representation to adapt to changing environmental
conditions across the landscape, a low redundancy to withstand catastrophic events, a low
resistance to disease, and low adaptability.

Threats and Stressors

Stressor: Present or threatened destruction, modification, or curtailment of habitat or range
Exposure: Direct/indirect

Response: Loss/degradation of habitat.

Consequence: Degradation of habitat, reduction of quality/quantity of breeding/foraging/upland
habitat.
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Narrative: Urban development, land conversion, and associated activities have led to trash
dumping, which attracts predators such as feral and nonferal house pets. Housing developments
and associated roads contribute to habitat loss and fragmentation (USFWS 1998; USFWS 2009).

Stressor: Predation

Exposure: Direct/indirect

Response: Mortality

Consequence: Higher susceptibility to mortality/extirpation.

Narrative: Predators include coyote (Canis latrans), bobcat (Felis rufus), long-tailed weasel
(Mustela frenata), spotted skunk (Spilogale gracilis), striped skunk (Mephitis mephitis), great-
horned owl (Bubo virginianus), and raptors, as well as domestic and feral dogs and cats (USFWS
1998; USFWS 2009).

Stressor: Catastrophic events

Exposure: Direct/indirect

Response: Mortality, loss/degradation of habitat.

Consequence: Mortality, degradation of habitat, reduction of quality/quantity of
breeding/foraging/upland habitat.

Narrative: Because Point Arena mountain beavers have a clumped and fragmented distribution,
they are more vulnerable to localized catastrophic events like storms, fire, flooding, beach
erosion, landslides, disease, or prolonged drought (USFWS 1998; USFWS 2009).

Stressor: Loss of riparian habitat

Exposure: Direct/indirect

Response: Loss/degradation of habitat; increased predator activity.

Consequence: Degradation or reduction of habitat; increased predation/mortality.
Narrative: Unauthorized destruction of riparian habitat through heavy equipment use,
vegetation cutting, and/or vegetation burning leads to habitat loss and increased predator
activity (USFWS 1998; USFWS 2009).

Stressor: Livestock grazing

Exposure: Direct/indirect

Response: Loss/degradation of habitat.

Consequence: Degradation of habitat, reduction of quality/quantity of breeding/foraging/upland
habitat.

Narrative: Livestock grazing has substantially reduced the extent of historical coastal scrub
habitat. Presently, livestock grazing leads to trampling of vegetation, burrows, and runways
(USFWS 1998; USFWS 2009).

Stressor: Transportation and utility facilities

Exposure: Direct/indirect

Response: Loss/degradation of habitat.

Consequence: Mortality, impeded or eliminated dispersal from natal areas.

Narrative: The installation of utilities such as underground fiber optics projects causes noise,
vibration, and physical impacts to mountain beaver habitat. New roadways lead to habitat loss;
new and existing roadways create higher mortality rates and impede or eliminate the ability of
young mountain beavers to disperse from natal areas (USFWS 1998; USFWS 2009).
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Stressor: Recreation

Exposure: Direct/indirect

Response: Loss/degradation of habitat.

Consequence: Degradation of habitat, reduction of quality/quantity of breeding/foraging/upland
habitat.

Narrative: Mountain beavers’ semi-fossorial habits and anatomy suggest high sensitivity to
ground vibration and noise (USFWS 2009). Recreational activities such as camping lead to off-trail
exploration and subsequent trampling of vegetation, burrows, and runways. Trail construction
and associated facilities (parking lots, interpretive centers, signage) also increase levels of human
disturbance and habitat loss (USFWS 1998; USFWS 2009).

Stressor: Pest control

Exposure: Direct/indirect

Response:

Consequence: Mortality

Narrative: Direct and indirect (where mountain beavers are mistaken for pests like gophers) pest
control programs lead to mortality through lethal chemicals (USFWS 1998; USFWS 2009).

Stressor: Exotic plants

Exposure: Indirect

Response: Loss/degradation of habitat.

Consequence: Degradation of habitat, reduction of quality/quantity of breeding/foraging/upland
habitat.

Narrative: Several exotic plant species have become established and have spread rapidly,
reducing the quality and quantity of suitable habitat, displacing native vegetation, and
completely covering burrow openings to the point that they are no longer occupied. These plants
include German ivy (Senecio mikanioides), European beachgrass (Ammophila arenaria), and ice
plant (Carpobrotus edulis). The effects of other exotic plants are still unknown (USFWS 1998;
USFWS 2009).

Stressor: Small population size

Exposure: Indirect

Response: Decreased ability to respond to changing conditions.

Consequence: Reduction in population numbers, increased genetic effects of population
bottleneck, higher susceptibility to mortality/extirpation.

Narrative: Point Area mountain beaver population numbers may be so low that the effects of
inbreeding among closely related individuals could result in an increase in deleterious genes in
the population. Moreover, small populations are subject to the effects of genetic drift, the
random decline in genetic variation that can occur in small populations. These limit the flexibility
of a population to respond to environmental change (USFWS 1998; USFWS 2009).

Stressor: Habitat fragmentation

Exposure: Direct/indirect

Response: Loss/degradation of habitat; genetic isolation.

Consequence: Reduced population size; increase probability of genetic drift and inbreeding
depression.

Narrative: Habitat fragmentation can increase the genetic isolation among populations of
mountain beaver, and can reduce population size, thereby increasing the probability of genetic
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drift and inbreeding depression. This may result in less variable and adaptable populations of
mountain beaver (USFWS 1998; USFWS 2009).

Stressor: Global warming

Exposure: Direct/indirect

Response: Mortality, loss/degradation of habitat.

Consequence: Mortality, degradation of habitat, reduction of quality/quantity of
breeding/foraging/upland habitat.

Narrative: The mountain beaver’s unique physiology may make them especially vulnerable to
increased drought conditions and temperature. In addition, coastal damage from flooding and
extreme storm events such as heavy surf and wind-driven waves could lead to increasing coastal
erosion, flooding, and faster cliff retreat, as well as direct mortality to individuals and populations
along the coastal bluff edges (USFWS 2009).

Recovery

Reclassification Criteria:

At least 16 populations are protected from human-caused disturbance in perpetuity. Each
population shall contain at least 20 hectares (ha) (49 acres [ac.]) of suitable habitat, of which at
least 10 ha (25 ac.) are occupied habitat.

These populations shall have a mean density of at least four Point Arena mountain beavers per
ha (1.6 per ac.) of occupied habitat, unless new data show that a lower density is healthy and
stable.

All 16 populations are stable (i.e., no more than a 25 percent change in estimated population
size from highest to lowest value) or increasing for a period of 10 years (following attainment of
criterion #1), as documented through establishment and implementation of a scientifically
acceptable population monitoring program.

The amount of additional habitat needed for population interconnectivity, travel, and dispersal
habitat has been determined.

Sufficient information is available to permit adaptive management prescriptions, and any
management actions necessary to ensure the continued success of these populations (in
criterion #2) have been fully implemented.

Delisting Criteria:
Thirty populations are protected from disturbance in perpetuity. Each population shall contain
at least 20 ha (49 ac.) of suitable habitat, of which at least 10 ha (25 ac.) are occupied habitat.

These populations shall have a mean density of a least four Point Arena mountain beavers per
ha (1.6 per ac.) of occupied habitat, unless new data show that a lower density is healthy and
stable.

All 30 populations are stable (i.e., no more than a 25 percent change in estimated population
size from highest to lowest value) or increasing for a period of at least 15 years (following



SPECIES PROFILES ***k%* DRAFT - For Review ***** 3/25/2020

attainment of criterion #1), as documented through establishment and implementation of a
scientifically acceptable population monitoring program.

Additional habitat needed for population interconnectivity, travel, and dispersal has been
protected and is being managed appropriately.

Adaptive management prescriptions have been determined and implemented for all
populations.

Recovery Actions:

Protect known populations (USFWS 1998).

Protect suitable habitat, buffers, and corridors (USFWS 1998).

Develop management plans and guidelines (USFWS 1998).

Gather biological and ecological data necessary for conservation of the subspecies (USFWS
1998).

Determine feasibility of, and need for, relocation (USFWS 1998).

Monitor existing populations and survey for new ones (USFWS 1998).

Establish an outreach program (USFWS 1998).

No formal guidelines containing conservation measures have been developed for this
species. The Point Arena Mountain Beaver (Aplodontia rufa nigra) 5-Year Review (2009)
provides a number of recommendations for actions over the next 5 years; including:
Continue research to characterize the genetic diversity within and among individual
occurrences (USFWS 2009).

Continue to monitor the established survey grids to estimate abundance, survival rates, and
recruitment (USFWS 2009).

Identify and map suitable habitat, potential dispersal corridors, dispersal barriers, and
restoration areas (USFWS 2009).

Delineate appropriate conservation units for management based on data on gene flow,
dispersal barriers, and potential dispersal distances (USFWS 2009).

Develop and implement a noninvasive sampling program to monitor range-wide trends in
abundance and distribution. Also develop a sampling plan to monitor habitat quantity,
quality, and threats (USFWS 2009).

Once sufficient information is gathered, revise the current recovery plan to include updated
recovery criteria and tasks (USFWS 2009).

Identify key areas for protection, such as conservation easements and acquisition; this will
enable the USFWS to work with partners when opportunities arise (USFWS 2009).

Identify sites for vegetation management, such as exotic plant removal or livestock
exclosures (USFWS 2009).

Conservation Measures and Best Management Practices:

Additional Threshold Information:
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SPECIES ACCOUNT: Bison bison athabascae (Wood Bison)

Species Taxonomic and Listing Information

Listing Status: Experimental population/considered extirpated from U.S.; 06/02/1970; Alaska Region
(R7) (USFWS, 2016)

Physical Description
Wood bison is the largest native extant terrestrial mammal in North America (Reynolds et al.
2003, p. 1015). Average weight of mature males (age 8) is 910 kilograms (kg) (2,006 pounds (Ib))
and the average weight of mature females (age 13) is 440 kg (970 Ib) (Reynolds et al. 2003, p.
1015). They have a large triangular head, a thin beard and rudimentary throat mane, and a
poorly demarcated cape (Boyd et al. 2010, p. 16). In addition, the highest point of their hump is
forward of their front legs; they have reduced chaps on their front legs; and their horns usually
extend above the hair on their head (Boyd et al. 2010, p. 16). These physical characteristics
distinguish them from the plains bison (Reynolds et al. 2003, p. 1015; Boyd et al. 2010, p. 16)
(USFWS, 2012).

Taxonomy
Wood bison (Bison bison athabascae) belongs to the family Bovidae, which also includes cattle,
sheep, and goats. Debate over the generic name Bison continues with some authorities using
Bos and others using Bison depending on the methodology used to determine relationships
among members of the tribe Bovini (Asian water buffalo, African buffalo, cattle and their wild
relatives, and bison) (Boyd et al. 2010, pp. 13—15). In this discussion, we will use Bison, which is
consistent with “Wild Mammals of North America” (Reynolds et al. 2003, p. 1010), “Mammal
Species of the World”’ (Wilson and Reeder 2005, p. 689), and the Wood Bison Recovery Team
(Gates et al. 2001, p. 25). Wood bison was first described as a subspecies in 1897 (Rhoads 1897,
pp. 498-500). One other extant bison subspecies, the plains bison (B. b. bison), occurs in the
United States and Canada. Based on the historical physical separation and quantifiable
behavioral, morphological, and phenological (appearance) differences between the two
subspecies, the scientific evidence indicates that subspecific designation is appropriate (van Zyll
de Jong et al. 1995, p. 403; FEAP 1990, p. 24; Reynolds et al. 2003, p. 1010; Gates et al. 2010, pp.
15-17) (USFWS, 2012)

Historical Range
The exact extent of the original range of wood bison cannot be determined with certainty based
on available information, but was limited to North America (Gates et al. 2001, p. 11). However,
historically, the range of the wood bison was generally north of that occupied by the plains
bison and included most boreal regions of northern Alberta, northeastern British Columbia east
of Cordillera, a small portion of northwestern Saskatchewan, the western Northwest Territories
south and west of Great Slave Lake, the Mackenzie River Valley, most of The Yukon Territory,
and much of interior Alaska (Reynolds et al. 2003, pp. 1011- 1012). Skinner and Kaisen (1947,
pp. 158, 164) suggested that the prehistorical U.S. range extended from Alaska to Colorado, and
Stephenson et al. (2001, p. 140) concluded that wood bison were present within the boundaries
of what is now defined as Alaska until their disappearance during the last few hundred years.
Currently, there is a wild population neither in Alaska nor in the continental United States
(Harper and Gates 2000, p. 917; Stephenson et al. 2001, p. 140) (USFWS, 2012).
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Critical Habitat Designated
No;

Life History

Feeding Narrative
Adult: The foraging habitats most favored by wood bison are grass and sedge meadows
occurring on alkaline soils. These meadows are typically interspersed among tracts of coniferous
forest, stands of poplar or aspen, bogs, fens, and shrublands. Meadows typically represent 5 to
20 percent of the landscape occupied by wood bison (Larter and Gates 1991a, p. 2682; Gates et
al. 2001, p. 23). Wet meadows are rarely used in the summer, probably because of the energy
required to maneuver through the mud, but they are used in late summer when they become
drier, and in the winter when they freeze (Larter and Gates 1991b, pp. 133, 135; Strong and
Gates 2009, p. 438). Biology Because wood bison can thrive on coarse grasses and sedges, they
occupy a niche within the boreal forest that is not utilized by other northern herbivores such as
moose or caribou (Gates et al. 2001, p. 25). Several studies indicate that wood bison prefer
sedges (Carex spp.), which can comprise up to 98 percent of the winter diet (Reynolds et al.
1978, p. 586; Smith 1990, p. 88; Larter and Gates 19914, p. 2679; Fortin et al. 2003, pp. 224—
225). Seasonally, other important diet items include grasses, willow, and lichen (Reynolds et al.
1978, p. 586; Smith 1990, p. 88; Larter and Gates 1991a, pp. 2680—-2681; Fortin et al. 2003, pp.
224-225) (USFWS, 2012).

Reproduction Narrative
Adult: The wood bison’s breeding season is from July to October. The age of first reproduction
depends on nutritional condition and disease status, and is therefore variable (Gates et al. 2010,
p. 49). Females typically produce their first calf when they are 3 years old and may be
reproductively successful up to age 20 (Wilson et al. 2002, p. 1545). Although capable of
reproduction at age 2, males typically do not participate in the rut until they are 5 or 6, and
reproductive success is at its maximum between ages 7 and 14 (Wilson et al. 2002, pp. 1538,
1544). Bison have a polygynous mating system, in which one male mates with several females
(Wilson et al. 2002, p. 1538). When habitat is adequate and there are no other limiting factors
such as disease and predation, wood bison populations have expanded exponentially (FEAP
1990, pp. 34-35; Gates and Larter 1990, p. 233). Consequently, newly introduced populations
have the capacity to grow quickly, as demonstrated by the Mackenzie herd (Gates and Larter
1990, p. 235) (USFWS, 2012).

Tolerance Ranges/Thresholds
Adult: Moderate (inferred from USFWS, 2012)

Site Fidelity
Adult: Moderate (inferred from USFWS, 2012)

Habitat Narrative
Adult: The foraging habitats most favored by wood bison are grass and sedge meadows
occurring on alkaline soils. These meadows are typically interspersed among tracts of coniferous
forest, stands of poplar or aspen, bogs, fens, and shrublands. Meadows typically represent 5 to
20 percent of the landscape occupied by wood bison (Larter and Gates 1991a, p. 2682; Gates et
al. 2001, p. 23). Wet meadows are rarely used in the summer, probably because of the energy
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required to maneuver through the mud, but they are used in late summer when they become
drier, and in the winter when they freeze (Larter and Gates 1991b, pp. 133, 135; Strong and
Gates 2009, p. 438) (USFWS, 2012). Moderate ecological integrity of the community, tolerance
ranges and site fidelity are inferred based on the habitat this species inhabits and its ability to
move long distances in search of food.

Dispersal/Migration

Motility/Mobility
Adult: High (USFWS, 2012)

Migratory vs Non-migratory vs Seasonal Movements
Adult: Non-migratory (USFWS, 2012)

Dispersal
Adult: Released individuals have dispersed as far as 250 km (USFWS, 2012)

Dispersal/Migration Narrative
Adult: Free-ranging wood bison roam extensively with annual maximum traveling distance from
each individual’s center-of-activity averaging from 45 to 50 kilometers (km) (28 to 31 miles (mi))
(Chen and Morley 2005, p. 430). However, some captive animals released into the wild have
traveled over 250 km (155 mi) (Gates et al. 1992, pp. 151-152). Herds are fluid, and individuals
interchange freely (Fuller 1960, p. 15; Wilson et al. 2002, p. 1545). Wood bison travel between
favored foraging habitats along direct routes including established trails, roads, river corridors,
and transmission lines (Reynolds et al. 1978, p. 587; Mitchell 2002, p. 50). Bison are also
powerful swimmers and will cross even large rivers such as the Peace, Slave, Liard, and Nahanni
to reach forage, provided that there are low banks for entry and exit (Fuller 1960, p. 5; Mitchell
2002, pp. 32, 50; Larter et al. 2003, pp. 408— 412) (USFWS, 2012).

Population Information and Trends

Population Trends:
Unknown (No information found)

Threats and Stressors

Stressor: Loss of foraging habitat: Fire suppression (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Wood bison depend on a landscape that includes sufficient grasslands and meadows
for foraging habitat (Larter and Gates 1991b, p. 133). It appears that primarily through fire
suppression, there was an overall loss of meadow habitat in Canada through the 1900s. More
intensive fire management began in Canada in the early 1900s, with the philosophy that fire was
destructive and should be eliminated to protect property and permit proper forest management
(Stocks et al. 2003, p. 2). However, wildfire is an integral component of boreal forest ecology
(Weber and Flannigan 1997, p. 146; Rupp et al. 2004, p. 213; Soja et al. 2007, p. 277). Without
fire, trees encroach on meadows and eventually the meadow habitat is lost and replaced by
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forest. Fire alone, or in combination with grazing, can facilitate the conversion and maintenance
of grasslands (Lewis 1982, p. 24; Chowns et al. 1997, p. 205; Schwarz and Wein 1997, p. 1369).
Burning by Native groups within the range of wood bison was apparently a common practice
through the 1940s outside WBNP but ended within the park when it was established in 1922
(Lewis 1982, pp. 22—31; Schwarz and Wein 1997, p. 1369). An examination of aerial photographs
taken at WBNP over time showed that a semi-open grassland that covered about 85 ha (210 ac)
in 1928 supported a grassland of only 3 ha (7.4 ac) in 1982 (Schwarz and Wein 1997, p. 1369). In
addition, a number of sites previously identified as prairie are now dominated by trembling
aspen (Schwarz and Wein 1997, p. 1369). Although not quantified, it is likely that because of fire
suppression and forest encroachment on meadows, there was a net loss of suitable open
meadow habitat for wood bison throughout their range through about 1990. More recently,
several factors may be counteracting the loss of open meadow habitat including controlled
burns, timber harvest, oil and gas development, agricultural development, and the effects of
climate change, as discussed below (USFWS, 2012).

Stressor: Loss of foraging habitat: Controlled burns (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Controlled burns have been implemented since 1992 in wood bison habitat in the
Northwest Territories to increase meadow habitat (Chowns et al. 1997, p. 206). Approximately
4,400 to 26,900 ha (10,873 to 66,471 ac) were burned from 1992 to 1997, with some sites being
burned up to three times (Chowns et al. 1997, pp. 206—207). In addition, lightning fires burned
300,000 ha (741,316 ac), or almost 20 percent of the wood bison range in this area, from 1994 to
1996 (Chowns et al. 1997, p. 209). Plants favored by bison were more abundant in unburned
areas and in meadows that had burned only once (Quinlan et al. 2003, p. 348), indicating that
prescribed burns must be used judiciously to be effective in creating foraging habitat for wood
bison. A study of vegetation recovery and plains bison use after a wildfire near Farewell, Alaska
(Campbell and Hinkes 1983, p. 18), showed that grass and sedgedominated communities
increased from 38 percent to approximately 97 percent of the study area. Plains bison use also
increased in subsequent years after the fire, and winter distribution of the Farewell herd
expanded due to firerelated habitat changes (Campbell and Hinkes 1983, pp. 18—19). Because
sedges are important winter forage for wood bison, the amount of such habitat has a major
influence on herd size. Newly created habitats will be used by wood bison when these habitats
are contiguous with existing summer or winter ranges (Campbell and Hinkes 1983, p. 20). In
summary, studies that have looked at the exclusion of fire or the effect of wildfire on wood bison
habitat have concluded that fire is a necessary component of the landscape to maintain clearings
and create conditions that favor forage preferred by wood bison. Controlled burns can have the
same effect as wildfire by creating openings in the forest. However, repeated burns in the same
location can be detrimental to creating suitable forage (USFWS, 2012).

Stressor: Loss of foraging habitat: Timber harvest (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: The volume of timber logged in Canada rose 50 percent from 1970 to 1997; in Alberta,
the logging rate increased 423 percent, from 3.4 to 17.8 million meters (m)3 (120 to 628 million
feet (ft)3) per year during the same time (Timoney and Lee 2001, p. 394). These values are
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conservative because forests logged on private land and those harvested on government land
after fire, insect outbreaks, or disease may go unrecorded (Timoney and Lee 2001, p. 395). The
primary method of harvest is clearcutting (Timoney and Lee 2001, p. 394). Compared to a closed
canopy forest, clearcuts improve the amount of suitable habitat available to wood bison because
they create openings and increase the amount of summer forage available. However, the
guantity and quality of forage is less than what is found in preferred wood bison foraging
habitats, and the increased productivity seen after a clearcut is not maintained, as woody
vegetation becomes more dominant over time (Redburn et al. 2008, p. 2233). In addition,
clearcuts do not provide adequate winter forage because wood bison’s preferred food, sedges,
typically do not colonize these areas. Clearcutting is not being used as a management tool to
increase wood bison habitat currently, and whatever gains in habitat that have occurred from
clearcutting are most likely low. In summary, although timber harvest occurs throughout the
range of wood bison, it is unclear to what extent it is creating suitable habitat. Clear cuts can
increase summer forage, but they need to be in proximity to sedge meadows (wintering habitat)
to increase the annual carrying capacity for wood bison, and the openings created by the clear
cuts must be maintained over time. Although timber harvest has the potential to increase the
amount of suitable habitat for wood bison, the amount that may have been created is most likely
low and is undocumented (USFWS, 2012).

Stressor: Loss of foraging habitat: Oil and gas development (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Oil and gas exploration and production in Canada has increased in the last 20 years
(Timoney and Lee 2001, pp. 397—398). Seismic mapping to determine the oil and gas reserves
below the surface involves cutting paths 5 to 8 m (16.4 to 26 ft) wide across the landscape. The
seismic lines become persistent features in the forested boreal landscape (Lee and Boutin 2006,
p. 249). Approximately 70 percent of landscape disturbance for nonrenewable resource
extraction in Alberta is due to seismic lines (Timoney and Lee 2001, p. 397). There are an
estimated 1.5 to 1.8 million km (932,000 to 1,100,000 mi) of seismic lines in Alberta (Timoney
and Lee 2001, p. 397). Lee and Boutin (2006, p. 244) found that only 8.2 percent of seismic lines
in Alberta’s northeastern forested stands recovered to greater than 50 percent woody vegetative
cover after 35 years, and 64 percent of these seismic lines maintained a cover of grasses and
herbs. In terms of creating forest openings, more suitable foraging habitat, and linear paths,
seismic lines may be beneficial for wood bison. However, because vehicular routes were
established in 20 percent of the seismic lines, they also become corridors for offroad vehicles,
recreationalists, and poachers (Trombulak and Frissell 2000, pp. 19—-20; Timoney and Lee 2001, p.
400; Lee and Boutin 2006, p. 244). Although wood bison are known to occupy linear clearings
such as roads, and seismic lines have increased dramatically within their range, potentially
creating suitable habitat, we do not have documentation of wood bison use of this type of
habitat (USFWS, 2012).

Stressor: Loss of foraging habitat: Agricultural development (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Agricultural development, including plains bison ranching, is the least compatible land
use for wood bison recovery (Harper and Gates 2000, p. 921). Loss of habitat for agricultural
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production is a threat to wood bison because of the large areas involved. Agricultural
development near Fort St. John and Fort Nelson, British Columbia, has reduced habitat for wood
bison, and continuing expansion of agriculture in the north will further limit the ability to meet
population recovery objectives (Harper and Gates 2000, p. 921). Based on a conservative
estimate of historical habitat only in Canada, Gates et al. (1992, p. 154) estimated that human
activities and development exclude wood bison from approximately 34 percent of their historic
range. When an updated Canadian historical range (Stephenson et al. 2001, p. 136) and the
Alaskan historical range are included in the calculation, the amount of compromised habitat
drops to approximately 16.5 percent if only Canada is considered, and 13 percent if the historical
habitat in Canada and Alaska are combined (Stephenson 2010, pers. comm.). Sanderson et al.
(2002, pp. 894-896; 2008, p. 257) found that the level of human influence in the range occupied
by wood bison to be extremely low (less than 10 percent). Although human development and
influence is very low over the majority of range occupied by wood bison, we assume that
because of human population growth, increased commercial production of plains bison, and
increased agricultural production, there will be continued loss of suitable wood bison habitat into
the foreseeable future (USFWS, 2012).

Stressor: Climate change(USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: One potential effect of climate change may be an increase in anthrax outbreaks
because of increased summer air temperatures. Between 1962 and 1993, nine anthrax outbreaks
were recorded in northern Canada, killing at least 1,309 wood bison (Dragon et al. 1999, p. 209).
Additional outbreaks continued to occur through at least 2010 (GNT 2010, p. 9). Wood bison
appear most susceptible to outbreaks when they are stressed, including heat stress and high
densities of biting insects (Dragon et al. 1999, p. 212; Gates et al. 2010, p. 28). In addition, if
climate change leads to widespread or intense drought, there could be changes in the quality and
availability of forage that may cause animals to concentrate around available food and water.
These factors could contribute to stress levels and increase susceptibility to anthrax (Dragon et
al. 1999, p. 212; Gates et al. 2010, p. 28). Although isolated anthrax outbreaks occur currently, it
is possible that outbreaks may become more frequent, become more widespread, or affect a
greater number of animals in the future. Thus far, anthrax outbreaks have occurred sporadically
when the necessary factors have come together to affect portions of one herd at a time. Anthrax
is not currently having a population-level effect, and we do not have enough information to
predict with confidence if anthrax will have a population-level effect on wood bison in the future
as a result of climate change.

Stressor: Disease (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Bovine brucellosis and bovine tuberculosis are listed as threats to this species. Herds
are examined annually to insure they are disease free (USFWS, 2012).

Stressor: Predation (USFWS, 2012)
Exposure:
Response:
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Consequence:

Narrative: Wolf predation can be a significant limiting factor for diseased populations of wood
bison (Reynolds et al. 1978, p. 581; Van Camp 1987, p. 25). Wood bison were the principle food
of two wolf packs from 1975 to 1977 in the Slave River lowlands (Van Camp 1987, pp. 29, 32). Of
the adult and subadult wood bison that died in 1976-1977, wolves killed 31 percent; however,
hunters killed 39.3 percent (Van Camp 1987, p. 33). Joly and Messier (2004, p. 1173) found that
productivity of the diseased WBNP herd was insufficient to offset losses to both predation and
disease, but that in the absence of either factor, positive population growth was possible.
Presence of disease likely increased the killing success of wolves through bison debilitation (Joly
and Messier 2004, p. 1174). Wood bison evolved with wolves, and we have no data showing that
predation by wolves is limiting the recovery of any of the disease-free herds or would cause the
extirpation of a herd (ADF&G 2007, p. 98) (USFWS, 2012).

Stressor: Accidental mortality (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Because of continued or increased resource development, tourism, and offroad
vehicle use, it is anticipated that mortality from collisions with vehicles will be a source of
individual mortality for several populations. Because mortality from road collisions represents a
small portion of the total subspecies population, and efforts are made to reduce bison/highway
conflicts, this source of mortality is not expected to have a significant impact at the subspecies
population level. Spring flooding in the PeaceAthabasca River Delta in 1958, 1961, and 1974
killed approximately 500, 1,100, and 3,000 wood bison, respectively (Reynolds et al. 2003, p.
1029). Autumn flooding in the same area in 1959 killed an estimated 3,000 wood bison (Reynolds
et al. 2003, p. 1029). This region is within WBNP where the diseased herds reside. Most likely a
small number of animals drown each year when caught by floods or when they break through ice
(Soper 1941, p. 403; Larter et al. 2003, p. 411). Large drowning events have not been
documented from other rivers, and no large mortality events have been documented in recent
years. Drowning is also recognized as a cause of mortality in the Chitek Lake, Mackenzie, and
Nahanni herds (Larter et al. 2003, p. 411). Because mortality due to drowning typically affects
only a portion of a herd and herd sizes are increasing (see Table 1, above), drowning does not
appear to be having a population-level effect on wood bison. Although wood bison are hardy and
very cold tolerant (Gates et al. 2010, p. 24), above-average snowfall, long periods of sub-zero
temperatures, and midwinter thaws followed by freezing can cause mortality. Such severe winter
conditions reduce forage availability (Reynolds et al. 2003, p. 1030). Rain-onsnow events can also
form an ice layer that creates a barrier to forage for herbivores (Putkonen 2009, p. 221). Freezing
rain in autumn that causes ground-fast ice to form before snow cover accumulates, ice layering in
the snow cover, crusting of the snow, and the formation of ground-fast ice in spring increase the
energy required to obtain forage or make forage unobtainable (Gunn and Dragon 2002, p. 58).
Soper (1941, pp. 403-404) recounts several stories in which excessive snowfall caused mass
mortalities of wood bison, and Van Camp and Calef (1987, p. 23) report that 33 percent of the
diseased wood bison herd in the Slave River lowlands was lost during the severe winter of 1974—
1975. Starvation in bad winters is recognized as a source of mortality for wood bison in the
Chitek Lake herd. We have no information indicating that starvation is having a population-level
effect on any of the herds currently. Rain-on-snow events may increase in the face of climate
change (Rennert et al. 2009, p. 2312). A doubling of carbon dioxide is estimated to cause a 40
percent increase in the area impacted by rain-on-snow events in the Arctic by 2080 (Rennert et
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al. 2009, p. 2312). Rain-on-snow events may become more prevalent primarily in northwestern
Canada, Alaska, and eastern Russia (Rennert et al. 2009, p. 2312). We have no reports that rain-
on-snow events have led to the deaths of bison, but they could be susceptible to starvation by
such events (USFWS, 2012).

Stressor: Genetic issues (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: It is recognized that genetic diversity in wood bison is relatively low, and that the
herds must be managed to maintain genetic diversity. Loss of genetic diversity is a factor that
may limit the ability of wood bison to adapt to changing conditions in the future, but the
magnitude of that limitation, if it exists, is unknown. Lack of genetic diversity is potentially
limiting over the long term, depending on the magnitude of environmental change wood bison
may face. Because no effects of inbreeding have been documented and management actions
have been shown to be effective, we conclude that loss of genetic diversity is not a threat to
wood bison now or in the foreseeable future. Hybridization with plains bison is a threat that most
likely will increase in the future. Because of consumer demand for bison meat, we expect
commercial bison production will continue to expand, removing suitable habitat for wood bison
recovery herds, and increasing the probability that escaped plains bison will be free on the
landscape. Hybridization is a threat to wood bison now and in the foreseeable future (USFWS,
2012).

Recovery

Recovery Actions:
e Arecovery plan has not been issued for this species.
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SPECIES ACCOUNT: Brachylagus idahoensis (Columbia Basin pygmy
rabbit (Columbia Basin DPS))

Species Taxonomic and Listing Information
Listing Status: Endangered; 11/30/2001; Pacific Region (R1) (USFWS, 2016)

Physical Description
The pygmy rabbit is the smallest leporid in North America, with mean adult weights from 375 to
about 500 grams (0.83 to 1.1 pounds), and lengths from 23.5 to 29.5 centimeters (9.3 to 11.6
inches) (Orr 1940; Janson 1946; Wilde 1978; Gahr 1993; WDFW 1995). Females tend to be
slightly larger than males. Pygmy rabbits undergo an annual molt. Their overall color is slate-
gray tipped with brown. Their legs, chest, and nape (back of neck) are tawny cinnamonbrown,
their bellies are whitish, and the entire edges of their ears are pale buff. Their ears are short (3.5
to 5.2 centimeters [1.4 to 2.0 inches]), rounded, and thickly furred outside. Their tails are small
(1.5 to 2.4 centimeters [0.6 to 0.9 inch]), uniform in color, and nearly unnoticeable in the wild
(Orr 1940; Janson 1946; WDFW 1995). The pygmy rabbit is distinguishable from other rabbit
species by its small size, short ears, gray color, small hind legs, and lack of white on the tail
(USFWS, 2012).

Taxonomy
The pygmy rabbit is a member of the family Leporidae, which includes hares and rabbits. The
species has been placed in several genera since it was first classified in 1891 as Lepus idahoensis
(Washington Department of Fish and Wildlife [WDFW] 1995). In 1904, it was reclassified and
placed in the genus Brachylagus, and in 1930, it was again reclassified and placed in the genus
Sylvilagus. More recent examination of dentition (Hibbard 1963) and analysis of blood proteins
(Johnson 1968) suggest that the pygmy rabbit differs significantly from species within either the
Lepus or Sylvilagus genera. The pygmy rabbit is now generally considered to be within the
monotypic genus Brachylagus, and is again classified as B. idahoensis (Green and Flinders 1980a;
WDFW 1995). There are no recognized subspecies of the pygmy rabbit (Dalquest 1948; Green
and Flinders 1980a) (USFWS, 2012).

Historical Range
Columbia Basin pygmy rabbits were considered rare during the early 20th century (Dalquest
1948), although there is little comprehensive information available regarding their historical
abundance (WDFW 1995). Columbia Basin pygmy rabbits were thought to be extirpated from
Washington during the mid-20th century, until a possible sighting was documented in Benton
County in 1979. Intensive surveys in 1987 and 1988 located five small subpopulations in
southern Douglas County. Three of the subpopulations were found on State lands and two were
found on private lands (WDFW 1995). With the exception of the Benton County record,
Columbia Basin pygmy rabbits have only been found in southern Douglas and northern Grant
Counties since the mid-20th century (WDFW 2001a) (USFWS, 2012).

Distinct Population Segments Defined
Columbia Basin DPS

Critical Habitat Designated
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Yes;
Life History

Feeding Narrative
Adult: Pygmy rabbits occur in the semiarid shrub steppe biome of the Great Basin and adjacent
intermountain regions of the western United States. Within this broad biome, pygmy rabbits are
typically found in habitat types that include tall, dense stands of sagebrush (Artemisia spp.), on
which they are highly dependent to provide both food and shelter throughout the year. The
pygmy rabbit is one of only two native rabbit species in North America that digs its own burrows
and, therefore, is most often found in areas with relatively deep, loose soils that allow
burrowing (USFWS, 2012).

Reproduction Narrative
Adult: Pygmy rabbits begin breeding the year following their birth and, in Washington, breeding
occurs from January through June (Gahr 1993). Gestation in captive pygmy rabbits is from 22 to
24 days (Elias 2004), and females can produce from one to four litters per year (Elias 2004). Kits
emerge from their burrows at roughly 2 weeks of age, and average litter sizes in captivity were
roughly 3.5 kits per litter at the time of emergence (Elias 2004). Breeding appears to be highly
synchronous in a given area, and juveniles are often identifiable to cohorts (Wilde 1978; Becker
pers. comm. 2012). Information on captive and wild pygmy rabbits indicates that females
excavate specialized, cryptic “natal” burrows that are disassociated from their resident burrow
systems (P. Swenson, Oregon Zoo, pers. comm. 2001; Elias 2004; Rachlow et al. 2005). Recorded
lengths of natal burrows from entrance to nest ranged from 15.5 to 35.5 centimeters (7 to 14
inches). In the wild, natal burrows typically consist of a single entrance under a large sagebrush
plant (Rachlow et al. 2005). Females begin to dig and supply nesting material (e.g., plucked fur,
grass clippings) to these burrows several days prior to giving birth, and may give birth and nurse
their young in the runway to the burrow’s entrance. After nursing, the young return to the
burrow and the female fills the burrow entrance with loose soil and otherwise disguises the
immediate area to avoid detection (Elias 2004; Rachlow et al. 2005). Captive pygmy rabbit
females sometimes construct other “dead-end” burrows that appear to be associated with their
natal burrows, and female pygmy rabbits may alter their defecation and latrine habits while
pregnant or nursing (P. Swenson, pers. comm. 2001). Ongoing work with captive and wild pygmy
rabbits should provide additional information concerning details of their reproductive strategy.
Mortality Rates: The annual mortality rates of adult pygmy rabbits may be as high as 88 percent,
and over 50 percent of juveniles may die within roughly 5 weeks of their emergence (Wilde
1978; WDFW 1995). However, the mortality rates of adult and juvenile pygmy rabbits can vary
considerably between years, and even between juvenile cohorts within years (Wilde 1978).
Starvation and environmental stress likely account for some mortality in wild pygmy rabbits
(Wilde 1978), however, predation is generally considered to be the main cause of mortality
(Green 1979). Potential predators include fossorial and terrestrial mammals such as badgers,
long-tailed weasels (Mustela frenata), coyotes (Canis latrans), and bobcats (Felis rufus), and a
variety of avian predators such as great horned owls (Bubo virginianus), long-eared owls (Asio
otus), ferruginous hawks (Buteo regalis), northern harriers (Circus cyaneus), and common ravens
(Corvus corax) (Janson 1946; Gashwiler et al. 1960; Green 1978; WDFW 1995; M. Hallet, WDFW,
pers. comm. 2002). Population cycles are not known in pygmy rabbits, although local, rapid
population declines have been noted in several states (Bradfield 1974; Weiss and Verts 1984;
WDFW 1995). After initial declines, pygmy rabbit populations may not have the same capacity
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for rapid increases in numbers as other leporids due to their close association with specific
components of sagebrush ecosystems, and the relatively limited availability of their preferred
habitats (Wilde 1978; Green and Flinders 1980b; WDFW 1995) (USFWS, 2012)

Tolerance Ranges/Thresholds
Adult: Low (inferred from USFWS, 2012)

Site Fidelity
Adult: High (inferred from USFWS, 2012)

Habitat Narrative
Adult: Pygmy rabbits occur in the semiarid shrub steppe biome of the Great Basin and adjacent
intermountain regions of the western United States. Within this broad biome, pygmy rabbits are
typically found in habitat types that include tall, dense stands of sagebrush (Artemisia spp.), on
which they are highly dependent to provide both food and shelter throughout the year. The
pygmy rabbit is one of only two native rabbit species in North America that digs its own burrows
and, therefore, is most often found in areas with relatively deep, loose soils that allow
burrowing (USFWS, 2012). High ecological integrity of the community and site fidelity as well as
low tolerance ranges are inferred based on the specific habitat needs of the species and the fact
that the species has always been thought to be scarce and limited in numbers. The species has
also been extirpated from the wild.

Dispersal/Migration

Motility/Mobility
Adult: High (USFWS, 2010)

Migratory vs Non-migratory vs Seasonal Movements
Adult: Non-migratory (USFWS, 2010)

Dispersal
Adult: High (USFWS, 2010)

Dispersal/Migration Narrative
Adult: New information from a study in Idaho indicates that pygmy rabbits have a greater
dispersal capability than previously known (Rachlow and Estes-Zumpf 2005, pages 1-3). These
more recent records indicate that juvenile pygmy rabbits often undertake a single, rapid
dispersal movement between 4 to 12 weeks of age, and that some juvenile animals may
disperse over 6 miles (10 kilometers) during this period. In addition, adult pygmy rabbits may
disperse over 7.5 miles (12 kilometers) between their more restricted, seasonal use sites. While
these movements are considerably longer than those previously documented, it should also be
noted that they are maximum estimates and there appear to be large differences in the
propensity of individual pygmy rabbits to disperse, with many animals remaining relatively
sedentary. Reflecting this, median recorded dispersal distances for the Idaho pygmy rabbits
were 0.7 mile (1.1 kilometers) and 1.9 miles (3.0 kilometers) for males and females, respectively
(USFWS, 2010).

Population Information and Trends
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Population Trends:
Unknown (inferred from USFWS, 2012)

Population Size:
157 genetically-identified wild-born rabbits (USFWS 2019)

Population Narrative:
Surveys of this last known subpopulation have not detected any animals since before July 2004
(B. Patterson, WDFW, pers. comm. 2004), indicating that the Columbia Basin pygmy rabbit may
have been extirpated from the wild. However, due to other priorities and limited access to
private lands (see Conservation Actions Implemented), only about 7.7 percent, or 46,000
hectares (113,600 acres) of the potentially suitable shrub steppe habitat that remains within the
Columbia Basin (totaling roughly 599,000 hectares [1,479,500 acres]) has been surveyed
specifically for pygmy rabbit presence since 2001 (USFWS 2010). Therefore, other wild but as yet
unknown pygmy rabbit subpopulations may still be present within the Columbia Basin and
ongoing survey effort to detect any that may remain has been identified as a key action in this
Recovery Plan. In 2011, reintroduction efforts for the Columbia Basin pygmy rabbit were
resumed. New measures being implemented for these ongoing efforts include capturing wild
pygmy rabbits from populations outside of the Columbia Basin to include them in the
reintroduction program and holding some of the program animals at the release site in large (up
to 4-hectare [10-acre]) enclosures (see Conservation Actions Implemented). During the summer
of 2011, 16 captive-bred adults and 48 captive-bred kits were released into habitat historically
occupied by the species in the Columbia Basin. Even with increased protective measures
implemented during release efforts, the captive-bred adults again experienced very high
mortality and none are believed to have survived. However, several of the captive-bred kits
appear to have developed resident burrow systems and successfully over-wintered at the site.
Another 34 captive-bred adults and 32 wild-caught adults (from populations in Oregon and
Nevada) were placed in the large enclosures at the release site during the fall of 2011. Many of
these animals from the captive-bred and wild-caught groups successfully over-wintered in the
enclosures. Another 11 captive-bred adults and 44 wild-caught adults (from populations in
Nevada and Utah, plus 1 Idaho male captured in 2009) were placed in the enclosures during
spring and summer of 2012. Many of the animals in the large enclosures successfully produced
over 130 kits during the 2012 breeding season (see Reintroduction). Finally, as of July 31, 2012,
another 103 captive-bred and enclosure-bred kits have been released into habitat historically
occupied by the species in the Columbia Basin (USFWS, 2012).

Threats and Stressors

Stressor: Crop Production (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Dry-land and irrigated crop production has converted and fragmented large portions
of the native shrub steppe habitats that were present within the Columbia Basin prior to
European settlement in the region (Daubenmire 1988; Franklin and Dyrness 1988; Dobler et al.
1996; WDFW 1995). In addition, urban and rural developments permanently remove native
shrub steppe habitats. It has been estimated that nearly 60 percent of the native shrub steppe
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habitats originally within the Columbia Basin have been converted to other uses (Dobler et al.
1996). Columbia Basin pygmy rabbits cannot occupy these converted sites and, due to their
relatively restricted movements, fragmentation of shrub steppe habitats severely limits their
ability to disperse (Katzner and Parker 1997) (USFWS, 2012).

Stressor: Fire (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Sagebrush is easily killed by burning, and when fires occur at increased frequency they
can remove sagebrush from the vegetation community (Daubenmire 1988; WDFW 1995). Fire
frequency has increased over portions of the remaining shrub steppe habitats within the
Columbia Basin as a result of various influences, including the establishment of invasive plant
species, unimproved road access, and certain recreational activities. Due to their reliance on tall,
dense stands of sagebrush and associated shrub steppe vegetation, Columbia Basin pygmy
rabbits cannot occupy frequently burned sites (USFWS, 2012).

Stressor: Nonnative/invasive plants (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Various nonnative, invasive plant species such as cheat grass and knapweed
(Centauria spp.) have become well established throughout the Columbia Basin (Daubenmire
1988; Franklin and Dyrness 1988). Areas with dense cover of cheat grass are apparently avoided
by pygmy rabbits in Oregon (Weiss and Verts 1984), and these newly established plant
communities often provide fine fuels that can carry fires. Combined with widespread unimproved
road access and informal recreational activities that can provide multiple sources of ignition, the
establishment of non-native, invasive plant species increases the risk of fire, and reduces the
security and suitability of areas that could potentially support the Columbia Basin pygmy rabbit
(WDFW 1995) (USFWS, 2012).

Stressor: Livestock grazing (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Under certain circumstances, livestock grazing can negatively impact the Columbia
Basin pygmy rabbit. The effects may depend on a variety of factors including livestock type,
timing and duration of grazing, stocking densities, locations of water or mineral supplement
blocks, and other factors that may concentrate livestock use. Impacts to pygmy rabbits may
include damage to burrow systems and possible direct mortality to young due to trampling
(Rauscher 1997; N. Siegel, Washington State University [WSU], pers. comm. 2001; P. Becker,
pers. comm. 2011), altered movement and behavioral patterns (Gahr 1993; Siegel 2002), fewer
available burrows (Siegel 2002), and decreased quantity and nutritional quality of forage species
in grazed areas (Siegel-Thines et al. 2004) (USFWS, 2012).

Stressor: Disease (USFWS, 2012)
Exposure:
Response:
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Consequence:

Narrative: A number of captive Columbia Basin pygmy rabbits died as a result of various diseases,
especially coccidiosis and mycobacteriosis (WDFW 2010; Harrenstien et al. 2006; Harrenstien et
al. 2011). Coccidiosis is caused by a protozoan (likely Eimeria spp.) that occurs in soil and feces,
and which invades the intestines and other tissues of animals. Coccidiosis may be most
detrimental in neonate pygmy rabbits, as both adult and young animals can apparently remain
free of the disease while harboring high levels of coccidia. Various preventive measures that
were undertaken (see Conservation Actions Implemented) appear to have been effective at
decreasing the incidence of coccidiosis in the captive population. The bacterium that causes
mycobacteriosis (Mycobacterium avium) commonly exists in soil and water, and can survive for
long periods of time in soil. High numbers of the bacterium can also be shed in feces and urine.
The incubation period for mycobacteriosis can be weeks to months, and detection of infected
individuals is difficult. Comparisons of immune system function (i.e., lymphocyte stimulation and
cytokine assays) among pygmy rabbits from the Columbia Basin and populations in Idaho, as well
as the riparian brush rabbit (Sylvilagus bachmani riparius) and domestic rabbits (Oryctolagus
spp.), have been undertaken (Harrenstien et al. 2006). In general, Columbia Basin pygmy rabbits
had a significantly poorer immune response to mycobacteriosis than pygmy rabbits from Idaho
and the other lagomorph species. A partially-ineffective cell-mediated immune response appears
to be the most likely cause of their high mortality resulting from mycobacteriosis. A relationship
between diminished genetic diversity (see Factor E) and higher susceptibility to mycobacteriosis
has been demonstrated in other endangered species (Harrenstien et al. 2006) (USFWS, 2012).

Stressor: Predation (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Predation is thought to be the major cause of mortality among pygmy rabbits (Green
1979). However, pygmy rabbits have adapted to the presence of a wide variety of avian and
terrestrial predators that occur throughout their historical distribution (Janson 1946; Gashwiler
et al. 1960; Green 1978; WDFW 1995). In relatively large, well distributed pygmy rabbit
populations, predation is not likely to represent a significant threat to their long-term security. In
contrast, due to the extremely small size and localized occurrence of the Columbia Basin pygmy
rabbit population, altered predation patterns, or even natural levels of predation, currently
represent a significant threat to reestablishment of this population segment in the wild and could
impair ongoing conservation efforts (USFWS, 2012).

Stressor: Inadequacy of existing regulatory mechanisms (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Washington classification of the pygmy rabbit as a State endangered species makes it
illegal to hunt, possess, maliciously harass or kill pygmy rabbits, or to maliciously destroy their
nests, unless otherwise authorized by the Washington Wildlife Commission (Revised Code of
Washington 77.15.120). However, this State designation does not provide regulatory protection
from activities that may incidentally harm the Columbia Basin pygmy rabbit, nor does it provide
regulatory mechanisms to protect habitat that may be considered essential to its long-term
security. Washington legislation (i.e., House Bill 1309) prescribes ecosystem standards for State-
owned agricultural and grazing lands to maintain and restore fish and wildlife habitat by
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improving overall ecosystem health. However, these standards do not specifically address
protection and conservation of the Columbia Basin pygmy rabbit, and are only mandated for
lands under the jurisdiction of WDFW and WDNR. In addition, application of the standards on
lands managed by WDNR must be consistent with the agency’s fiduciary obligations. Large areas
of privately owned land within the historical distribution of the Columbia Basin pygmy rabbit
have been withdrawn from crop production and planted to native and nonnative cover under the
Federal Conservation Reserve Program administered by USDA. Revegetation standards under this
program promote the improvement of habitats potentially used by the Columbia Basin pygmy
rabbit. The program also restricts livestock grazing on contract lands except under severe
drought conditions (USFWS 2001). However, the measures prescribed under this program do not
specifically address conservation of the Columbia Basin pygmy rabbit, participation is voluntary,
contracts expire after 10 years, and changes to program requirements and management
objectives at each renewal period are common (USDA 1998). Presently, it is unclear what effects
recent program changes have had, or future changes may have, on recovery efforts for the
Columbia Basin pygmy rabbit. Certain conservation measures developed under the Endangered
Species Act, including the template Safe Harbor Agreement and a county-wide Habitat
Conservation Plan currently under development, can provide protection and conservation
incentives for Columbia Basin pygmy rabbits (see discussion below under section |.G.6,
Stakeholder Involvement). These measures would apply only to willing landowners participating
in these programs (USFWS, 2012).

Stressor: Small population size (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: The most immediate concerns for the Columbia Basin pygmy rabbit are associated
with the population’s extremely small size and possible extirpation from the wild (USFWS 2010).
Small populations are highly susceptible to random environmental events (e.g., severe storms,
prolonged drought, extreme cold spells), abrupt changes in cover or food resources (e.g., from
wildfire or insect infestations), altered predator or parasite populations, disease outbreaks, and
fire. Small populations are also more susceptible to demographic and genetic limitations (Shaffer
1981). These threat factors, which may act in concert, include natural variation in survival and
reproductive success of individuals, chance disequilibrium of sex ratios, changes in gene
frequencies due to genetic drift, and diminished genetic diversity and associated effects due to
inbreeding. These influences continue to represent a significant risk to the potential
reestablishment of the Columbia Basin pygmy rabbit and its long-term security in the wild
(USFWS 2010) (USFWS, 2012).

Stressor: Climate change (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: When there is sufficient information available, our analyses conducted pursuant to
the ESA include consideration of ongoing and projected changes in climate. The terms “climate”
and “climate change” are defined by the Intergovernmental Panel on Climate Change (IPCC).
“Climate” refers to the mean and variability of different types of weather conditions over time,
with 30 years being a typical period for such measurements, although shorter or longer periods
also may be used (IPCC 2007). The term “climate change” thus refers to a change in the mean or
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variability of one or more measures of climate (e.g., temperature, precipitation) that persists for
an extended period, typically decades or longer, whether the change is due to natural variability,
human activity, or both (IPCC 2007). Various types of changes in climate can have direct or
indirect effects on species. These effects may be positive, neutral, or negative and they may
change over time, depending on the species and other relevant considerations, such as the
effects of interactions of climate with other variables (e.g., habitat fragmentation) (IPCC 2007). In
our analyses, we use our expert judgment to weigh relevant information, including uncertainty,
in our consideration of various aspects of climate change (USFWS, 2012).

Recovery

Reclassification Criteria:

We will consider reclassification of the Columbia Basin pygmy rabbit from endangered to
threatened status pursuant to the measures prescribed by the ESA if any one of the following
criteria is met. 1 — Subpopulations at 2 recovery emphasis areas each have a 5-year average Ne
of at least 375 individuals, and a third recovery emphasis area has been formally established
through completion of one or more appropriate conservation agreements and is available for
initial reintroduction efforts; or (USFWS, 2012).

2 — A subpopulation at 1 recovery emphasis area has a 5-year average Ne of at least of 250
individuals, and subpopulations at 2 other recovery emphasis areas each have a 5-year average
Ne of at least 125 individuals; or (USFWS, 2012).

3 — Assingle subpopulation with a 5-year average Ne of at least of 750 individuals has been
reestablished through dispersal and range expansion from one or more recovery emphasis
areas, and appropriate conservation agreements have been reached to include the newly
occupied habitats within the recovery emphasis area(s) involved and management measures to
maintain identified dispersal corridors have been agreed to and implemented (USFWS, 2012).

Delisting Criteria:

A minimum 5-year average of at least 2,800 adult Columbia Basin pygmy rabbits in at least 12
populations. Of these, at least 4 populations have 500 or more adults each and at least 8
populations have 100 or more adults each (USFWS 2019).

Habitat security for the 12 populations has been established (WDFW 1995, p. 25) (USFWS 2019).

Conservation Measures and Best Management Practices:

1 — Continue efforts to reestablish a viable population of pygmy rabbits within the Columbia Basin
through release of the captive, intercrossed pygmy rabbits combined with simultaneous direct
translocation of pygmy rabbits captured from outside of the Columbia Basin. This recommendation
addresses recovery actions 2 (management of genetic characteristics) and 4 (reestablishment of wild
subpopulations) in the current draft recovery plan for the Columbia Basin pygmy rabbit (USFWS,
2010).

2 — Carefully monitor all pygmy rabbit subpopulations within the Columbia Basin to determine their
collective genetic status, including estimated levels of introgression, and continue to adjust future
management actions based on a comprehensive adaptive management approach. This
recommendation addresses recovery actions 3 (monitor wild subpopulations) and 10 (revise Federal
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recovery plan) in the current draft recovery plan for the Columbia Basin pygmy rabbit (USFWS,
2010).

e 3 —Investigate if, and the extent to which, pygmy rabbit populations differentiate with regard to
their epigenomes. This recommendation addresses recovery actions 2 (management of genetic
characteristics) and 3 (monitor wild subpopulations) in the current draft recovery plan for the
Columbia Basin pygmy rabbit (USFWS, 2010).

e 4 —Amend the current draft recovery plan for the Columbia Basin pygmy rabbit. This
recommendation addresses recovery action 10 (revise Federal recovery plan) in the current draft
recovery plan for the Columbia Basin pygmy rabbit (USFWS, 2010).
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SPECIES ACCOUNT: Canis lupus (Gray wolf (all ssp. within U.S.))

Species Taxonomic and Listing Information
Commonly-used Acronym: None

Listing Status: Endangered (all states except Minnesota - threatened; Northern Rocky Mt. pop.
excepted): 02/17/22

Physical Description
The gray wolf is the largest wild member of the Canidae, or dog family, with adults ranging from
18 to 80 kilograms (40 to 175 pounds), depending on sex and subspecies (68 FR 15804). The
total length of the gray wolf is about 205 centimeters (cm) (80 inches [in.], with a tail of up to 50
cm (20 in.) in length, and a nose pad averaging 3.1 cm (1.2 in.) or more in diameter. The upper
canine is more than 1.2 cm (0.5 in.) in anteroposterior diameter at the base, not extending
below the level of the anterior mental foramen when the lower jaw is in place. The condylobasal
length of the skull is 20.3 to 26.9 cm (8 to 10.6 in.) (NatureServe 2015). The wolves’ fur color is
frequently a grizzled gray, but it can vary from pure white to coal black. Wolves may appear
similar to coyotes (Canis latrans) and some domestic dog breeds (such as the German shepherd
or Siberian husky) (C. familiaris). However, wolves’ longer legs, larger feet, wider head and
snout, and straight tail distinguish them from both coyotes and dogs (68 FR 15804).

Taxonomy
Gray wolf taxonomy has undergone substantial revisions in recent years, including a major
taxonomic revision in which the number of recognized gray wolf subspecies in North America
was reduced from 24 to five: eastern wolf (C. . lycaon), Mexican wolf (C. |. baileyi), Arctic wolf
(C. I. arctos), northern timber wolf (C. I. occidentalis), and plains wolf (C. I. nubilus) (Chambers et
al. 2012). The Mexican wolf is considered a morphologically distinct and valid subspecies, based
on skull morphometrics and unique genetic markers, and is listed—and therefore treated
separately—from the remaining gray wolves in North America (80 FR 2488). The gray wolf
differs from the coyote in its larger nose pad, more rounded ears, larger anteroposterior
diameter of upper canine at gum level, larger heel pad on the forefoot, longer skull, and
relatively shorter canines. Also, the gray wolf holds the tail high when running, while the coyote
holds it low. In some parts of central and eastern North America, the coyote approaches the
wolf in certain characteristics, due to interbreeding. The gray wolf differs from the red wolf in its
larger size, longer skull, and in certain features of the molars; however, the red wolf actually
may be a coyote-gray wolf hybrid. The gray wolf differs from the domestic dog in its generally
larger size, broader nose pad, more massive skull with heavier teeth, relatively longer rostrum,
supraoccipital shield which is larger and projects farther posteriorly, and longer and narrower
front foot track (NatureServe 2015).

Historical Range
Until the molecular genetics studies of the last few years, the range of the gray wolf prior to
European settlement was generally believed to include most of North America. The only areas
that were believed to have lacked gray wolf populations are southern and interior Greenland,
the coastal regions of Mexico, all of Central America south of Mexico, coastal and parts of
California, the extremely arid deserts and the mountaintops of the western United States, and
parts of the eastern and southeastern United States. However, some authorities question the



SPECIES PROFILES ***k%* DRAFT - For Review ***** 3/25/2020

reported historical absence of gray wolves from parts of California. Authors are inconsistent in
their views of the precise boundary of historical gray wolf ranges in the eastern and
southeastern United States (68 FR 15804). The U.S. Fish and Wildlife Service (USFWS) views the
historical range of the gray wolf as the central and western United States, including portions of
the Western Great Lakes region, the Great Plains, portions of the Rocky Mountains, the
Intermountain West, the Pacific Northwest, and portions of the Southwest. All or parts of 29
southern and eastern states (Maine, Massachusetts, Connecticut, New Hampshire, Rhode
Island, Vermont, New York, New Jersey, Pennsylvania, Delaware, Maryland, Virginia, North
Carolina, South Carolina, Georgia, Florida, Ohio [the part outside the Western Great Lakes DPS],
West Virginia, Kentucky, Tennessee, Alabama, Mississippi, Louisiana, Texas [east of Interstate
Highway 35], Oklahoma [east of Interstate Highway 35 and southeast of Interstate Highway 44
north of Oklahoma City], Arkansas, Missouri [southeast of Interstate Highway 44 and southeast
of Interstate Highway 70 east of St. Louis], Indiana [the part outside the Western Great Lakes
DPS], and lllinois [the part outside the Western Great Lakes DPS]) were not within the gray
wolf’s historical range (76 FR 26086).

Current Range
The present-day geographical area of the eastern (aka Minnesota)/Western Great Lakes DPS is
described as all of Minnesota, Wisconsin, and Michigan; the portion of North Dakota north and
east of the Missouri River upstream to Lake Sakakawea and east of the centerline of Highway 83
from Lake Sakakawea to the Canadian border; the portion of South Dakota north and east of the
Missouri River; the portions of lowa, Illinois, and Indiana north of the centerline of Interstate
Highway 80; and the portion of Ohio north of the centerline of Interstate Highway 80 and west
of the Maumee River at Toledo (50 FR 81666). The present-day geographical area of the
western (aka Wyoming)/northern Rocky Mountains DPS includes California, northern Colorado,
Idaho, Montana, Oregon, northern Utah, Washington, and Wyoming (77 FR 55530).

Distinct Population Segments Defined
Yes: Gray Wolf includes all subspecies and areas outside of DPSs identified below): (AL, AR, AZ,
CA, CO, CT, DE, FL, GA, KS, KY, LA, MA, MD, ME, MO, MS, NC, NE, NH, NJ, NM, NV, NY, OK, PA, RI,
SC, TN, TX, VA, VT, and WV, and portions of IA, IN, IL, ND, OH, OR, SD, UT, and WA), March 9,
1978 (43 FR 9607) Northern Rocky Mountain DPS (western): (excluding Wyoming), April 2, 2009
(74 FR 15123); (Wyoming), April 2, 2009 (74 FR 15123) Western Great Lakes DPS: (eastern)
(Minnesota), March 9, 1978 (43 FR 9607); (excluding Minnesota), April 2, 2009 (74 FR 15070)

Critical Habitat Designated
Yes; 6/9/1977.

Legal Description

On March 9, 1978, the Service issued a final rulemaking which provides for the reclassification of
the may wolf in the United States and Mexico, and for the determination of critical habitat for
species of gray wolf in Michigan and Minnesota. The reclassification is considered to accurately
express the current status of the gray wolf, based solely on an evaluation of the best available
biological data. The special regulations being established in Minnesota are deemed necessary
and advisable to provide for the future well-being of the species.

Critical Habitat Designation
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Michigan. Isle Royale National Park. Minnesota. Areas of land, water, and airspace in Beltrami.
Cook, Itasca, Koochiching, Lake, Lake of the Woods, Roseau, and St. Louis Counties, with
boundaries (4th and 5th Principal meridians) identical to those of zones 1, 2, and 3, as delineated
in 50 CFR 17.40(d)(1).

Zone 1 - 4,488 square miles. Beginning at the point of intersection of United States and Canadian
boundaries in Section 22, Township 71 North, Range 22 West, in Rainy Lake, then proceeding
along the west side of Sections 22, 21, and 34 in said Township and Sections 3, 10, 15, 22, 27 and
24 in Township 70 North, Range 22 West and Sections 3 and 10 in Township 69 North, Range 22
West; then east along the south boundaries of Sections 10, 11, and 12 in said Township; then
south along the Koochiching and St. Louis counties line to Highway 53; thence southeasterly
along State Highway 53 to the junction with County Route 765; thence easterly along County
Route 765 to the junction with Kabetogama Lake in Ash River Bay; thence along the south
boundary of Section 33 in Township 69 North, Range 19 West, to the junction with the Moose
River; thence southeasterly along the Moose River to Moose Lake; thence along the western
shore of Moose Lake to the river between Moose Lake and Long Lake; thence along the said river
to Long Lake; thence along the east shore of Long Lake to the drainage on the southeast side of
Long Lake in NE1/4. Section 16, Township 67 North, Range la West; thence along the said
drainage southeast side and subsequently northeasterly to Marion Lake, the drainage being in
Section 17 and 16, Township 67 North, Range 16 West; thence along the west shoreline of
Marion Lake proceeding southeasterly to the Moose Creek: thence along Moose Creek to Flap
Creek: thence southeasterly along Flap Creek to the Vermilion River: thence southerly along the
Vermilion River to Vermilion Lake: thence along the Superior National Forest boundary in a
southeasterly direction through Vermilion Lake passing these points: Oak Narrows, Muskrat
Ghannel, South of Pine Island, to Hoodo Point and the junction with County Route 697; thence
southeasterly on County Route 697 to the junction with State Highway 169: thence easterly along
State Highway 169 to the junction with State Highway 1: thence easterly along State Hlghway 1
to the junction with the Erie Railroad tracks at Murphy City: thence easterly along the Erie
Raikemd tracks to the junction with Lake Superior at Taconite Harbor; thence northeasterly along
the North Shore of Lake Superior to the Canadian Border; thence westerly along the Canadian
Border to the point of beginning in Rainy Lake.

Zone 2 - 1,856 square miles. Beginning at the intersection of the Erie Mining Co. Railroad and
State Highway 1 (Murphy City); thence southeasterly on State Highway 1 to the junction with
County Road 4: thence southwesterly on County Road 4 to the State Snowmobile Trail (formerly
the Alger-Smith Railroad); thence southwesterly to the intersection of the Old Railroad Grade
and Reserve Mining Co. Railroad in Section 33 of Township 56 North, Range 9 West; thence
northwesterly along the Railroad to Forest Road 107; thence westerly along Forest Road 107 to
Forest Road 203; thence westerly along Forest Road 203 to the junction with County Route 2;
thence in a northerly direction on County Route 2 to the junction with Forest Road 122; thence in
a westerly direction along Forest Road 122 to the Junction with the Duluth, Missable and Iron
Range Railroad; thence in a southwesterly direction along the said railroad tracks to the junction
with County Route 14; thence in a northwesterly direction along County Route 14 to the junction
with County Route 55; thence in a westerly direction along County Route 55 to the junction with
County Route 44; thence in a southerly direction along County Route 44 to the junction with
County Route 266; thence in a southeasterly direction along County Route 266 and subsequently
in a westerly direction to the junction with County Road 44; thence in a northerly direction on
County Road 44 to the junction with Township Road 2615; thence westerly along Township Road
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2615 to Alden Lake; thence northwesterly across Alden Lake to the Inlet of the Cloquet River;
thence northerly along the Cloquet River to the junction with Carrol Trail-State Forestry Road;
thence west along the Carrol Trail to the junction with County Route 4 and County Route 49;
thence west along County Route 49 to the junction with the Duluth, Winnipeg and Pacific
Railroad: thence in a northerly direction along said Railroad to the junction with the Whiteface
River; thence In a northeasterly direction along the Whiteface River to the Whiteface Reservoir;
thence along the western shore of the Whiteface Reservoir to the junction with County Route
340; thence north along County Route 340 to the junction with County Route 16; thence east
along County Route 16 to the junction with County Route 346; thence in a northerly direction
along County Route 346 to the junction with County Route 569; thence along County Route 569
to the junction with County Route 565; thence in a westerly direction along County Route 565 to
the junction with County Route 110; thence in a westerly direction along County Route 110 to
the junction with County Route 100; thence in a north and subsequent west direction along
County Route 100 to the junction with State Highway 135; thence in a northerly direction along
State Highway 135 to the junction with State Highway 169 at Tower; thence in an easterly
direction along the southern boundary of Zone 1 to the point of beginning of Zone 2 at the
junction of the Erie Railroad Tracks and State Highway 1.

Zone 3 - 3,501 square miles. Beginning at the junction of State Highway 11 and State Highway 65;
thence southeasterly along State Highway 65 to the junction with State Highway 1; thence
westerly along State Highway 1 to the junction with State Highway 72; thence north along State
Highway 72 to the junction with an un-numbered township road beginning in the northeast
corner of Section 25, Township 155 North, Range 31 West; thence westerly along the said road
for approximately seven (7) miles to the junction with SFR 95; thence westerly along SFR 95 and
continuing west through the southern boundary of Sections 36 through 31, Township 155 North,
Range 33 West, through Sections 36 through 31, Township 155 North, Range 34 West, through
Sections 36 through 31, Township 155 North, Range 35 West, through Sections 36 and 35,
Township 155 North, Range 36 West to the junction with State Highway 69, thence
northwesterly along State Highway 69 to the junction with County Route 44; thence northerly
along County Route 44 to the junction with County Route 704; thence northerly along County
704 to the junction with SFR 49; thence northerly along SFR 49 to the junction with SFR 57;
thence easterly along SFR 57 to the junction with SFR 63: thence south along SFR 63 to the
junction with SFR 70; thence easterly along SFR 70 to the junction with County Route 87; thence
easterly along County Route 87 to the junction with County Route 1; thence south along County
Route 1 to the junction with County Route 16; thence easterly along County Route 16 to the
junction with State Highway 72; thence south on State Highway 72 to the junction with a gravel
road tunnumbered County District Road) on the north side of Section 31, Township 158 North,
Range 30 West; thence east on said District Road to the junction with SFR 62; thence easterly on
SFR 62 to the junction with SFR 175; thence south on SFR 175 to the junction with County Route
101; thence easterly on County Route 101 to the junction with County Route 11; thence easterly
on County Route 11 to the junction with State Highway 11; thence easterly on State Highway 11
to the junction with State Highway 65, the point of beginning.

Primary Constituent Elements/Physical or Biological Features
The Minnesota population represents the last significant element of a species that once occupied
a vastly larger range in the lower 48 States, and long-term trends may be working against the
wolf. To quote the Recovery Plan. “Future circumstances are unpredictable and those that now
exist could change drastically. For example, widespread industrialization, mineral exploitation,



SPECIES PROFILES ***k%* DRAFT - For Review ***** 3/25/2020

and general development could threaten much of the wolf’s remaining range, making regulation
increasingly significant to the populations left. Additional roads, railroads, power lines, mines and
tourist facilities could further carve up much of northern Minnesota. This would disrupt the
natural repopulation of depleted areas by wolves and promote higher human densities which
would compete with wolves for their wild prey.” Moreover, in recent years there has been a
decline in deer, the main prey species, in parts of the primary range of the wolf.

PCEs are not described. Based on the text above, it can be inferred that (1) undeveloped lands in
Minnesota and (2) deer are major consituent elements for this species.

Special Management Considerations or Protections
The provisions for predator control state that wolves may be taken by authorized Federal or
State employees in zones 2, 3, 4, and 5, if such wolves commit significant depredations on
lawfully present domestic animals. Few, if any, of these wolves will be taken in zones 2 and 3
which have practically no livestock, and nearly all will be taken in zone 4. Essentially then, the
wolf population in zones 1, 2, and 3 will not be affected by the depredation control activity. The
population in zone 4 might be held below biological potential, but would continue to exist in
reasonable numbers. The control of depredating wolves inzone 4 will reduce conflicts with
human interests and should create a more favorable public attitude that would be of overall
benefit to the wolf.

Life History

Feeding Narrative
Adult: Wolves primarily are predators of medium and large mammals. Wild prey species in
North America include white-tailed deer (Odocoileus virginianus), mule deer (O. hemionus),
moose (Alces alces), elk (Cervus canadensis), woodland caribou (Rangifer caribou), barren
ground caribou (R. arcticus), bison (Bison bison), muskox (Ovibos moschatus), bighorn sheep
(Ovis canadensis), Dall sheep (O. dalli), mountain goat (Oreamnos americanus), beaver (Castor
canadensis), and snowshoe hare (Lepus americanus), with small mammals, birds, and large
invertebrates sometimes being taken. In the Midwest, during the last 22 years, wolves have also
killed domestic animals, including horses (Equus caballus), cattle (Bos taurus), sheep (Ovis aries),
goats (Capra hircus), llamas (Lama glama), pigs (Sus scrofa), geese (Anser sp.), ducks (Anas sp.),
turkeys (Meleagris gallopavo), chickens (Gallus sp.), pheasants (Phasianus colchicus), dogs (Canis
domesticus), and cats (Felis catus). Since 1987, wolves in the northern Rocky Mountains of
Montana, Idaho, and Wyoming have also killed domestic animals, including llamas, horses,
cattle, sheep, and dogs (68 FR 15804). Gray wolves hunt in packs during nighttime/crepuscular
hours, and wolf density is positively correlated to the amount of ungulate biomass available and
the vulnerability of ungulates to predation (68 FR 15804). Young wolves achieve near-adult size
at between 8 and 10 months of age (Mech 1974). Wolves are social animals, typically living and
hunting in packs of two to 12 wolves—primarily family groups consisting of a breeding pair, their
pups from the current year, offspring from the previous year, and occasionally an unrelated wolf
(68 FR 15804).

Reproduction Narrative
Adult: Gray wolves are monogamous, breeding once per year, with an average of six to seven
(and up to ten) pups per season. Courtship begins between January and April. After a gestation
period of 63 days, the young are born blind in a den, typically a hole in the ground, or in a rock
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crevice, hollow log, or an overturned stump. Pups are weaned in about 5 weeks, and young
leave the den at about 3 months old. Some offspring remain with the pack; others disperse as
they mature. Adults reach sexual maturity during their second or third year, and live for up to 10
to 16 years of age in the wild. Gray wolves have a high fitness, with an average reproductive
capacity of 35 offspring in a lifetime. Only the dominant male and dominant female mate and
rear offspring. Lone wolves generally do not successfully rear young, but they may if food is
abundant (NatureServe 2015; Mech 1974; 68 FR 15804).

Geographic or Habitat Restraints or Barriers
Adult: Gray wolves occur only where human population density and persecution level are low
and prey densities are high (NatureServe 2015).

Spatial Arrangements of the Population
Adult: Clumped

Environmental Specificity
Adult: Broad/generalist where key requirements are present.

Site Fidelity
Adult: Moderate

Dependency on Other Individuals or Species for Habitat
Adult: Abundance of ungulate prey (NatureServe 2015).

Habitat Narrative
Adult: Gray wolves show no particular habitat preferences, and can be found in such vegetation
types as alpine, desert, conifer forest, hardwood forest, mixed forest, grassland/herbaceous,
savanna, shrubland/chaparral, tundra, conifer woodland, hardwood woodland, and mixed
woodland (NatureServe 2015). However, they are generally found only where human
population density and persecution level are low and prey densities of ungulates are high
(NatureServe 2015).

Dispersal/Migration

Motility/Mobility
Adult: High

Migratory vs Non-migratory vs Seasonal Movements
Adult: Nonmigratory

Dispersal
Adult: Gray wolves have an annual home range (territory) of up to several hundred square
kilometers (km2) (hundred square miles [sg. mi.]). Young gray wolves disperse from natal to
new territories between the ages of 1 and 2 years, typically between February-April and
October-November (NatureServe 2015).

Immigration/Emigration
Adult: Immigration/emigration.
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Dependency on Other Individuals or Species for Dispersal
Adult: No

Dispersal/Migration Narrative
Adult: Gray wolves are highly mobile and readily disperse or migrate hundreds of kilometers
(hundred or more miles). Gray wolves have an annual home range (territory) of up to several
hundred km2. Young gray wolves disperse from natal to new territories (hundreds of kilometers
[hundred or more miles]) between the ages of 1 and 2 years, typically between February-April
and October-November; 35 percent of known-age wolves remained in their natal territory for
more than 2 years (NatureServe 2015).

Population Information and Trends

Population Trends:
Northern Rocky Mountain DPS (western) Idaho — increasing (IDFG 2015); Montana -decreasing
(Bradley et al. 2015); Wyoming — increasing (WGFD et al. 2015); Washington — increasing
(Becker et al. 2015); and Oregon — increasing (ODFW 2015). Western Great Lakes DPS (eastern)
Minnesota — declining-to-stable due to hunting and depredation control; Wisconsin — declining
due to human-caused mortality; Michigan — declining for unstated reasons.

Species Trends:
Increasing to stable to declining, depending on location.

Resiliency:
High

Representation:
High

Redundancy:
Moderate

Population Growth Rate:
Dependent on DPS, state, and localized conditions.

Number of Populations:
Two populations: northern Rocky Mountains, Western Great Lakes (not including the Mexican
gray wolf) in the conterminous United States (USFWS 2012). 81 to more than 300 occurrences
(NatureServe 2015).

Population Size:
10,000 to >1,000,000 individuals (worldwide) (NatureServe 2015). Northern Rocky Mountain
DPS (western) As of December 2014, the minimum year-end wolf population in the Northern
Rocky Mountain DPS totaled 1,782 individuals, with a state-by-state breakdown as follows:
Idaho — 770 individuals; Montana — 554 individuals; Oregon — 77 individuals; Washington — 48
individuals; and Wyoming — 333 individuals (USFWS 2015). Western Great Lakes DPS (eastern)
The minimum year-end wolf population in the Western Great Lakes DPS totaled 3,722
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individuals, with a state-by-state breakdown as follows: Michigan (Upper Peninsula — late winter
2013-14) — 636 individuals; Isle Royale (January 2015) — 3 individuals; Minnesota (2013-2014) —
2,423 individuals; and Wisconsin (late winter 2013-14) — 660 individuals (USFWS 2014).

Resistance to Disease:
High

Adaptability:
High

Additional Population-level Information:
Because the species is wide-ranging, it is difficult to estimate the number of distinct occurrences
(NatureServe 2015).

Population Narrative:
There are two populations of the gray wolf in the conterminous United States, not including the
Mexican gray wolf: northern Rocky Mountains and Western Great Lakes (USFWS 2012). There
are anywhere between 81 and more than 300 occurrences; however, because the species is
wide-ranging, it is difficult to estimate the number of distinct occurrences (NatureServe 2015).
The gray wolf has rebounded from the brink of extinction to exceed population targets by as
much as 300 percent. Today, there are at least 5,521 gray wolves in the contiguous United
States. Wolf numbers continue to be robust, stable, and self-sustaining (USFWS 2015).0utside
the Northern Rocky Mountain DPS, there are 20 individuals in Washington. Population numbers
and trends for each DPS are provided below (USFWS et al. 2015).Northern Rocky Mountain DPS
(western)As of December 2014, the minimum year-end wolf population in the Northern Rocky
Mountain DPS totaled 1,782 individuals, with a state-by-state breakdown as follows: Idaho — 770
individuals; Montana — 554 individuals; Oregon — 77 individuals; Washington — 48 individuals;
and Wyoming — 333 individuals (USFWS et al. 2015).In the Northern Rocky Mountains DPS, state
population trends are as follows: Idaho — increasing (IDFG 2015); Montana -decreasing (Bradley
et al. 2015); Wyoming — increasing (WGFD et al. 2015); Washington —increasing (Becker et al.
2015); and Oregon — increasing (ODFW 2015).Western Great Lakes DPS (eastern)The minimum
year-end wolf population in the Western Great Lakes DPS totaled 3,722 individuals, with a state-
by-state breakdown as follows: Michigan (Upper Peninsula — late winter 2013-14) — 636
individuals; Isle Royale (January 2015) — 3 individuals; Minnesota (2013-2014) — 2,423
individuals; and Wisconsin (late winter 2013-14) — 660 individuals (USFWS 2014).In the Western
Great Lakes DPS, state population trends are as follows: Minnesota — declining-to-stable due to
hunting and depredation control; Wisconsin — declining due to human-caused mortality;
Michigan — declining for unstated reasons.Mexican Gray Wolf-Experimental PopulationAs of
December 2014, there were 109 individuals in Arizona and New Mexico (USFWS et al. 2015).

Threats and Stressors

Stressor: See narrative.

Exposure:

Response:

Consequence:

Narrative: Recent analysis of the current threats and stressors to the species are not available. In
an effort to identify the factors that may affect the species, the threats and stressors identified in
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the Revised Recovery Plan for the Eastern Timber Wolf and Northern Rocky Mountain Recovery
Plan are summarized below (USFWS 1987; USFWS 1992).Five main factors are critical to the long-
term survival of the eastern timber wolf: (1) large tracts of wild land with low human densities
and minimal accessibility by humans; (2) ecologically sound management; (3) availability of
adequate wild prey; (4) adequate understanding of wolf ecology and management; and (5)
maintenance of populations that are either free of, or resistant to, parasites and diseases new to
wolves, or are large enough to successfully contend with their adverse effects (USFWS 1987).

Stressor: Development

Exposure:

Response:

Consequence:

Narrative: Development has multiple effects on wolves: (1) increased human presence increases
the chance of direct killing of wolves; (2) although undocumented, unnatural structures, sounds,
and smells might deter wolves from inhabiting an area; (3) artificial corridors such as paved
roads, powerlines, fences along interstate highways, and railroads may prevent or minimize
dispersal; (4) increased human presence increases chances of introducing new diseases and
parasites to wolves via pets; and (5) reduced prey species abundance and diversity reduce wolf
food supply (USFWS 1987).

Stressor: Human density and accessibility

Exposure:

Response:

Consequence:

Narrative: Nowhere in the United States is there an area where the eastern timber wolf will not
be affected by human activity. Wherever people reside in wolf county, they will have domestic
livestock and/or pets that may be subject to wolf attack. Public education about the wolf, and
the preservation of large tracts of wild land with low human densities and minimal accessibility,
will help preserve the wolf. Human activity and exploitation of wildlife increase with accessibility.
This is especially true for wolves, which are strongly affected by roads in the following ways: (1)
direct mortality via vehicles; (2) roads allow access by hunters and trappers, some of whom
deliberately and/or accidentally kill wolves; and (3) major highways are barriers to dispersal
(USFWS 1992).

Stressor: Ecological sound management

Exposure:

Response:

Consequence:

Narrative: Ecologically sound management includes: (1) protection where needed to help restore
the eastern timber wolf to areas of its original range and to preserve a naturally functioning
population that can serve as a living museum, as a scientific subject, and as a reservoir to
repopulate adjacent areas; (2) depredation control where wolves are killing domestic animals; (3)
restocking of wolves into suitable areas of their former range, when feasible; (4) continued
research and monitoring of wolf populations; and (5) provision of adequate prey diversity and
numbers through habitat and population management and reintroductions where appropriate
(USFWS 1992).The USFWS recommends that in Michigan and Wisconsin, and in Zone 1, 2, 3, and
4 of Minnesota, strict protection should be afforded the wolf. Legal protection, however, is only
as effective as the public acceptance of laws and regulations needed for wolf management, and
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the degree of law enforcement devoted to it. Law enforcement is especially needed during fall
and winter hunting and trapping seasons, generally September through March. Besides more
rigorous and timely enforcement of the laws actually protecting the wolf, additional enforcement
is also necessary to ensure that vehicles, including off-road vehicles, be kept off roads restricted
against their use. Even the regular presence of law enforcement agents in wolf areas is a valuable
deterrent to violations (USFWS 1992).

Stressor: Wild prey

Exposure:

Response:

Consequence:

Narrative: The wolf is dependent on a continual supply of deer, moose, and beaver. Therefore,
one of the most important aspects of this plan is to maintain habitat in a high carrying capacity
for prey. The most feasible method of doing this is through commercial and noncommercial
timber sales and habitat improvement projects for these species. Such programs require
temporary roads, but these can later be obliterated or gated. In protected areas such as
Voyageurs National Park or the Boundary Waters Canoe Area where timber sales are prohibited
or restricted, the prescribed use of fire may produce the mosaic of habitats necessary for a
diversity of prey species (USFWS 1992).

Stressor: Public education

Exposure:

Response:

Consequence:

Narrative: Because of the degree of misunderstanding about wolf ecology, population dynamics,
and management, concerted efforts aimed at providing public information and education have
been implemented. Nevertheless, considerable misinformation still exists among several
segments of the Minnesota and Michigan population. Therefore, concerted information and
education are still strongly needed (USFWS 1987).

Stressor: Disease and parasites

Exposure:

Response:

Consequence:

Narrative: In recent years, a number of new diseases and parasites have been clearly
documented as occurring in wolf populations in Minnesota, Wisconsin, and Michigan.
Heartworm, canine parvovirus (CPV), and Lyme disease each have the potential to become
limiting factors acting on survival, reproduction, and dispersal of large numbers of wolves, and
thus may determine the fate of isolated wolf populations. Wolf populations will be able to
survive only if they are somehow able to contend with these new threats (USFWS 1987). Recent
studies have shown that gray wolves, especially juveniles, are susceptible to CPV and distemper.
Because survival of juvenile wolves is critical to successful recovery, developing a comprehensive
health monitoring program for translocated and naturally reestablishing wolves is essential to
minimize the risk of disease (USFWS 1992).

Recovery

Reclassification Criteria:
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Consistent with assurances provided in the 1978 reclassification of the gray wolf in the
conterminous United States (43 FR 9607, March 9, 1978), three gray wolf recovery programs in
the following regions of the country were implemented: the Western Great Lakes (Minnesota,
Michigan, and Wisconsin, administered by USFWS’ Great Lakes, Big Rivers Region), the Northern
Rocky Mountains (Idaho, Montana, and Wyoming, administered by USFWS’ Mountain-Prairie
Region and Pacific Region), and the Southwest (Arizona, New Mexico, Texas, Oklahoma, Mexico,
administered by USFWS’ Southwest Region). Recovery plans were developed in each of these
areas to organize and prioritize recovery criteria and actions appropriate to the unique local
circumstances of the gray wolf. Thus, the three gray wolf recovery programs have functioned
independently from one another since their inceptions (USFWS 2012).

Western Great Lakes/Eastern Timber Wolf

The primary objective of the Recovery Plan for the Eastern Timber Wolf is to maintain and
reestablish viable populations of the eastern timber wolf in as much of its former range as is
feasible (USFWS 1992).

When condition 1 of the Delisting Criteria is met and there are 80 wolves (based on late winter
counts) in Wisconsin for a minimum of 3 consecutive years, the eastern timber wolf should be
downlisted to threatened in Wisconsin. At that time, consideration may also be given to the
downlisting of the Michigan wolf population (USFWS 1992).

Northern Rocky Mountain

To reclassify the Northern Rocky Mountain wolf to threatened status over its entire range by
securing and maintaining a minimum of 10 breeding pairs in each of two recovery areas for a
minimum of 3 successive years (USFWS 1987).

To reclassify the Northern Rocky Mountain wolf to threatened status in an individual recovery
area by securing and maintaining a minimum of 10 breeding pairs in the recovery area for a
minimum of 3 successive years. Consideration will also be given to reclassifying such a
population to threatened under similarity of appearance after this objective for the population
has been achieved and verified, special regulations are established, and a state management
planis in place for that population (USFWS 1987).

Southwest/Mexican
Need to develop reclassification criteria.

Delisting Criteria:

Consistent with assurances provided in the 1978 reclassification of the gray wolf in the
conterminous United States (43 FR 9607, March 9, 1978), three gray wolf recovery programs in
the following regions of the country were implemented: the Western Great Lakes (Minnesota,
Michigan, and Wisconsin, administered by USFWS’ Great Lakes, Big Rivers Region), the Northern
Rocky Mountains (Idaho, Montana, and Wyoming, administered by USFWS’ Mountain-Prairie
Region and Pacific Region), and the Southwest (Arizona, New Mexico, Texas, Oklahoma, Mexico,
administered by USFWS’ Southwest Region). Recovery plans were developed in each of these
areas to organize and prioritize recovery criteria and actions appropriate to the unique local
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circumstances of the gray wolf. Thus, the three gray wolf recovery programs have functioned
independently from one another since their inceptions (USFWS 2012).

Western Great Lakes/Eastern Timber Wolf

The Revised Recovery Plan for the Eastern Timber Wolf identified the following two recovery
criteria necessary to delist the species.

1) the survival of the wolf in Minnesota is ensured (USFWS 1992); and

2) at least one viable population of eastern timber wolves outside Minnesota and Isle Royale in
the contiguous 48 states of the United States is reestablished (USFWS 1992).

A viable population of eastern timber wolves outside of Minnesota must meet one of the
following two descriptions, based on late winter counts: 1. An isolated eastern timber wolf
population in the United States must average at least one wolf per 50 sq. mi. (a self-sustaining
population of at least 200 wolves) distributed in a minimum area of at least 25,600 contiguous
km2 (10,000 sq. mi.) of suitable habitat over a period of 5 successive years; or 2. An eastern
timber wolf population in the United States, located within 160 kilometers (100 miles [mi.]) of a
self-sustaining wolf population (as described in item 1), must average at least one wolf per 128
km2 (50 sq. mi.) or consist of 100 wolves distributed in an area of at least 12,800 contiguous
km2 (5,000 sqg. mi.) of suitable habitat over a period of 5 consecutive years. These 100 wolves do
not have to be evenly distributed (USFWS 1992).

Northern Rocky Mountain

To remove the Northern Rocky Mountain wolf from the endangered and threatened species list
by securing and maintaining a minimum of 10 breeding pairs in each of the three recovery areas
for a minimum of 3 successive years (USFWS 1987).

Southwest/Mexican
Need to develop delisting criteria.

Recovery Actions:

e Consistent with assurances provided in the 1978 reclassification of the gray wolf in the
conterminous United States (43 FR 9607, March 9, 1978), three gray wolf recovery programs
in the following regions of the country were implemented: the Western Great Lakes
(Minnesota, Michigan, and Wisconsin, administered by USFWS’ Great Lakes, Big Rivers
Region), the Northern Rocky Mountains (Idaho, Montana, and Wyoming, administered by
USFWS’ Mountain-Prairie Region and Pacific Region), and the Southwest (Arizona, New
Mexico, Texas, Oklahoma, Mexico, administered by USFWS’ Southwest Region). Recovery
plans were developed in each of these areas to organize and prioritize recovery criteria and
actions appropriate to the unique local circumstances of the gray wolf. Thus, the three gray
wolf recovery programs have functioned independently from one another since their
inceptions (USFWS 2012).

e Western Great Lakes/Eastern Timber Wolf
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The Revised Recovery Plan for the Eastern Timber Wolf provided the following recovery
actions.

Ensure perpetuation of the eastern timber wolf population at levels optimal to the various
parts of its present Minnesota range (optimum level includes biological carrying capacity
and compatibility with humans): Zone 1, to fluctuate naturally; Zones 2 and 3, one wolf per
10 sg. mi., Zone 4, one wolf per 50 sg. mi., Zone 5, no wolves (USFWS 1992).

Enhance and reestablish a viable wolf population in Michigan (excluding Isle Royale) and
Wisconsin (USFWS 1992).

Continue management to perpetuate natural conditions for the eastern timber wolf on Isle
Royale National Park, Michigan (USFWS 1992).

Reestablish the wolf population in Adirondack Mountains (New York), northwestern
Main/adjacent New Hampshire, and/or northeastern Maine (USFWS 1992).

Create a Coordination Committee of state and federal representatives to implement the
Eastern Timber Wolf Recovery Plan (USFWS 1992).

Northern Rocky Mountain

The Northern Rocky Mountain Wolf Recovery Plan provided the following recovery actions.
Determine the present status and distribution of gray wolves in the Northern Rocky
Mountains, and devise a systematic approach for compiling observations and other data on
the Northern Rocky Mountain wolf (USFWS 1987).

Evaluate and verify the population goals for a threatened and fully recovered population
established in the current objectives (USFWS 1987).

Delineate recovery areas and identify and develop conservations strategies and
management plan(s) to ensure perpetuation of the Northern Rocky Mountain wolf (USFWS
1987).

Monitor gray wolf populations, habitat, and prey (USFWS 1987).

Develop and initiate information and education programs (USFWS 1987).
Southwest/Mexican

Inventory and evaluate remaining gene pool (USFWS 1982).

Protect remaining gene pool (USFWS 1982).

Reestablish and maintain viable wild populations of Mexican wolves in at least two areas in
Mexico and/or adjoining areas of southwestern United States (USFWS 1982).

If efforts fail to establish and maintain viable wild populations of Mexican wolves anywhere
in Mexico or the United States, declare the subspecies extinct in the wild and maintain
remaining captive Mexican wolves in captivity, managing captive populations so as to
prevent extinction of the subspecies and, if possible, genetic degeneration. For this task, the
exact mechanisms and assignment of responsibilities are to be determined at the time by
agreement between USFWS and Direccién General de la Fauna Silverstre after
recommendations are obtained from the Mexican Wolf Recovery Team, American
Association of Zoological Parks and Aquariums, and International Species Inventory Systems
(USFWS 1982).

Monitor progress of agencies, groups, and individuals with assigned responsibilities to
ensure that tasks are accomplished in the recommended order of priorities and by the
target dates (USFWS 1982).

Conservation Measures and Best Management Practices:
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Additional Threshold Information:
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SPECIES ACCOUNT: Canis lupus baileyi (Mexican gray wolf)

Species Taxonomic and Listing Information

Listing Status: Endangered/Experimental Population; 04/28/1976, 01/24/1998; Southwest Region (R2)
(USFWS, 2016)

Physical Description
The Mexican wolf is the smallest extant gray wolf in North America. Adults weigh 23 to 41
kilograms (50 to 90 pounds), with a length of 1.5 to 1.8 meters (m) (5 to 6 feet [ft.]) and height
at shoulder of 63 to 81 centimeters (25 to 32 inches). Mexican wolves are typically a patchy
black, brown-to-cinnamon, and cream color, with primarily light underparts. Solid black or white
coloration, as seen in other North American gray wolves, does not exist in Mexican wolves (80
FR 2488).

Taxonomy
The Mexican wolf subspecies, Canis lupus baileyi, was originally described in 1929 as Canis
nubilus 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.”
In the first comprehensive treatment of North American wolves in 1944, C. n. baileyi was
renamed as a subspecies of lupus (i.e., C. |. baileyi). 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 the Mexican
wolf, C. I. baileyi, being recognized as a subspecies ranging throughout most of Mexico to just
north of the Gila River in southern Arizona and New Mexico. The Mexican wolf is considered a
morphologically distinct and valid subspecies, based on skull morphometrics and unique genetic
markers (80 FR 2488).

Historical Range
Prior to the late 1800s, the Mexican wolf inhabited the southwestern United States and Mexico.
In Mexico, Mexican wolves ranged from the northern border of the country, southward through
the Sierra Madre Oriental and Occidental and the altiplano (high plains), to the Neovolcanic Axis
(a volcanic belt that runs east-west across central-southern Mexico), although wolf distribution
may not have been continuous through this entire region. The Mexican wolf is the only
subspecies known to have inhabited Mexico. In the United States, Mexican wolves (and, in some
areas, Canis lupus nubilus and the previously recognized subspecies C. I. monstrabilis, C. I.
mogollonensis, and C. |. youngi) inhabited montane forests and woodlands in portions of New
Mexico, Arizona, and Texas. In southern Arizona, Mexican wolves inhabited the Santa Rita,
Tumacacori, Atascosa-Pajarito, Patagonia, Chiricahua, Huachuca, Pinaleno, and Catalina
Mountains, west to the Baboquivaris and east into New Mexico. In central and northern Arizona,
the Mexican wolf and other subspecies of gray wolf were interspersed. The Mexican wolf and
other subspecies were present throughout New Mexico, with the exception of low desert areas,
documented as numerous or persisting in areas including the Mogollon, Elk, Tularosa, Diablo,
Pinos Altos, Black Range, Datil, Gallinas, San Mateo, Mount Taylor, Animas, and Sacramento
mountains (80 FR 2488).

Current Range
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It is estimated that breeding populations of Mexican wolves were extirpated from the United
States by 1942. Poisons and trapping techniques during the 1950s and 1960s eliminated
remaining Mexican wolves north of the United States-Mexico border, although occasional
reports of wolves crossing into the United States from Mexico persisted into the 1960s. Wolf
distribution in northern Mexico contracted to encompass the Sierra Madre Occidental in
Chihuahua, Sonora, and Durango, as well as a disjunct population in western Coahuila (from the
Sierra del Carmen westward). When the Mexican wolf was listed as endangered under the
Endangered Species Act (ESA) in 1976, no wild populations were known to remain in the United
States or Mexico. A survey to determine the status and distribution of wolves in Mexico in 1977
identified three general areas where wolves were recorded as still present in the Sierra Madre
Occidental: (1) Northern Chihuahua and Sonora border (at least eight wolves); (2) western
Durango (at least 20 wolves in two areas); and (3) a small area in southern Zacatecas. Although
occasional anecdotal reports have been made during the last three decades that a few wild
wolves still inhabit forested areas in Mexico, no publicly available documented verification
exists. Several individual Mexican wolves captured in the wild in Mexico became the basis for
the captive-breeding program that has enabled the reintroduction to the wild. As a result of the
Mexican Wolf Experimental Population Area captive breeding program, Mexican wolves have
been released or translocated in central Arizona, New Mexico, and a small portion of
northwestern Texas. As of 2013, a single wild population of a minimum of 83 Mexican wolves
inhabited the United States in central Arizona and New Mexico (80 FR 2488).

Critical Habitat Designated
Yes;

Life History

Feeding Narrative
Adult: Mexican wolves are carnivores whose prey include medium to large ungulates like elk
(Cervus spp.), white-tailed deer (Odocoileus virginianus), and mule deer (Odocoileus hemionus)
(80 FR 2488). When ungulate populations are low or seasonally unavailable, wolves may eat
alternative prey such as lagomorphs (hares and rabbits), rodents, and carrion. Reintroduced
wolves in Arizona and New Mexico subsist primarily on elk and sometimes take livestock, deer,
rodents, or lagomorphs (NatureServe 2015). Mexican wolves hunt in packs during
nighttime/crepuscular hours, and wolf density is positively correlated with the amount of
ungulate biomass available and the vulnerability of ungulates to predation (80 FR 2488).

Reproduction Narrative

Adult: Mexican wolves are monogamous, breeding once per year with an average of four to six
pups (up to eleven) per season. Courtship begins between January and April, and after a
gestation period of 63 days, the young are born blind in a den, typically a hole in the ground, or
in a rock crevice, hollow log, or overturned stump. Pups are weaned in about 5 to 7 weeks, and
young leave the den at about 3 months old. Some offspring remain with the pack, others
disperse as they mature. Adults reach sexual maturity during their second or third year, and live
for up to 10 to 16 years of age in the wild. Mexican wolves have a high fitness, with an average
reproductive capacity of 35 offspring in a lifetime (NatureServe 2015; Mech 1974; USFWS 1982).

Geographic or Habitat Restraints or Barriers
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Adult: Occur only where human population density and persecution level are low and prey
densities are high (NatureServe 2015).

Spatial Arrangements of the Population
Adult: Clumped

Environmental Specificity
Adult: Broad/generalist where key requirements are present.

Site Fidelity
Adult: Moderate

Dependency on Other Individuals or Species for Habitat
Adult: Abundance of ungulate prey (80 FR 2488).

Habitat Narrative

Adult: Historically, Mexican wolves occupied montane woodlands characterized by sparsely to
densely forested mountainous terrain consisting of evergreen oaks (Quercus spp.) or pinyon
(Pinus edulus) and juniper (Juniperus spp.) to higher elevation pine (Pinus spp.), mixed-conifer
forests, and adjacent grasslands at elevations of 1,219 to 1,524 m (4,000 to 5,000 ft.) (80 FR
2488). In the present-day, Mexican wolves in Arizona and New Mexico inhabit evergreen pine-
oak woodlands (i.e., Madrean woodlands), pinyon-juniper woodlands (i.e., Great Basin conifer
forests), and mixed-conifer montane forests (i.e., Rocky Mountain, or petran, forests) (80 FR
2488). Mexican wolves are generally found only where human population density and
persecution level are low and prey densities of ungulates are high (NatureServe 2015).

Dispersal/Migration

Motility/Mobility
Adult: High

Migratory vs Non-migratory vs Seasonal Movements
Adult: Nonmigratory

Dispersal
Adult: Mexican wolves probably are similar to other grey wolf subspecies, having an annual
home range of up to several hundred square kilometers (km) (70 to 150 square miles [mi.]); and
occasionally moving several hundred km (60 to 180 mi.), especially when dispersing young.
Historical information indicates that a hunting runway of 113 km (70 mi.) would be traversed
about every 9 days (80 FR 2488). Like gray wolves, young Mexican wolves disperse from natal to
new territories between the ages of 1 and 2 years, typically between February and April, and
October and November (NatureServe 2015).

Immigration/Emigration
Adult: Unlikely

Dependency on Other Individuals or Species for Dispersal
Adult: No
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Dispersal/Migration Narrative
Adult: Mexican wolves probably are similar to other grey wolf subspecies, having an annual
home range of up to several hundred square km (70 to 150 square mi.); and occasionally moving
several hundred km (70 to 150 square mi.), especially when dispersing young. Historical
information indicates that a hunting runway of 113 km (70 mi.) would be traversed about every
9 days. Like gray wolves, young Mexican wolves disperse from natal to new territories between
the ages of 1 and 2 years, typically between February and April, and October and November
(NatureServe 2015).

Population Information and Trends

Population Trends:
Decreasing

Species Trends:
Decreasing

Resiliency:
Low

Representation:
Low

Redundancy:
Low

Population Growth Rate:
Slow

Number of Populations:
When the Mexican wolf was listed as endangered under the ESA in 1976, no wild populations
were known to remain in the United States or Mexico. A survey to determine the status and
distribution of wolves in Mexico in 1977 identified three general areas where wolves were
recorded as still present in the Sierra Madre Occidental: (1) Northern Chihuahua and Sonora
border (at least eight wolves); (2) western Durango (at least 20 wolves in two areas); and (3) a
small area in southern Zacatecas. Although occasional anecdotal reports have been made during
the last three decades that a few wild wolves still inhabit forested areas in Mexico, no publicly
available documented verification exists. Several individual Mexican wolves captured in the wild
in Mexico became the basis for the captive-breeding program that has enabled the
reintroduction to the wild. As a result of the Mexican Wolf Experimental Population Area
captive breeding program, Mexican wolves have been released or translocated in central
Arizona, New Mexico, and a small portion of northwestern Texas. As of 2013, a single wild
population of a minimum of 83 Mexican wolves inhabited the United States in central Arizona
and New Mexico (80 FR 2488).

Population Size:
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In 2012, fewer than 100 individuals were recorded in the wild in Arizona and New Mexico. The
total wild population (including Mexico) is estimated to be between 50 and 250 individuals
(NatureServe 2015).

Resistance to Disease:
Low

Adaptability:
Moderate

Additional Population-level Information:
Wild populations are being supported through the establishment and success of an ongoing
captive-breeding program.

Population Narrative:
When the Mexican wolf was listed as endangered under the ESA in 1976, no wild populations
were known to remain in the United States or Mexico. A survey to determine the status and
distribution of wolves in Mexico in 1977 identified three general areas where wolves were
recorded as still present in the Sierra Madre Occidental: (1) Northern Chihuahua and Sonora
border (at least eight wolves); (2) western Durango (at least 20 wolves in two areas); and (3) a
small area in southern Zacatecas. Although occasional anecdotal reports have been made during
the last three decades that a few wild wolves still inhabit forested areas in Mexico, no publicly
available documented verification exists. Several individual Mexican wolves captured in the wild
in Mexico became the basis for the captive-breeding program that has enabled the
reintroduction to the wild.Nevertheless, the Mexican wolf is showing decreasing population and
species-level trends as a result of illegal shooting and small population sizes. As a result of the
Mexican Wolf Experimental Population Area captive breeding program, Mexican wolves have
been released or translocated in central Arizona, New Mexico, and a small portion of
northwestern Texas. As of 2013, a single wild population of a minimum of 83 Mexican wolves
inhabited the United States in central Arizona and New Mexico. However, these wild
populations are being supported through the establishment and success of the ongoing captive-
breeding program (80 FR 2488). Total wild population (including Mexico) is estimated to be
between 50 and 250 individuals (NatureServe 2015).Given the threats of illegal shooting,
inbreeding, loss of adaptive potential, loss of heterozygosity, and small population size, the
species shows a low resilience to withstand stochastic events, has a low representation to adapt
to changing environmental conditions across the landscape, a low redundancy to withstand
catastrophic events, a low resistance to disease, and moderate adaptability.

Threats and Stressors

Stressor: lllegal Shooting

Exposure: Direct

Response: Increased incidence of mortality in all life stages.

Consequence: Reduction in population numbers, decreased reproductive success, increased
genetic effects of population bottleneck, higher susceptibility to mortality/extirpation.
Narrative: lllegal mortalities as a result of shooting are one of the biggest threats the Mexican
wolf faces. Death by illegal shooting can be intentional or accidental (mistaken for coyote), but
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fluctuates between zero to as much as 15 percent of the known population in a given year (80 FR
2488).

Stressor: Inadequacy of Existing Regulatory Mechanisms

Exposure: Indirect

Response: Increased incidence of hunting/killing, increased incidence of mortality in all life
stages.

Consequence: Reduction in population numbers, decreased reproductive success, increased
genetic effects of population bottleneck, higher susceptibility to mortality/extirpation.
Narrative: Regulatory mechanisms to prohibit and penalize illegal killing exist under the ESA, but
illegal shooting of wild Mexican wolves in the United States persists. The U.S. Fish and Wildlife
Service concludes that, absent the protection of the ESA, killing of wolves in the United States
would increase, potentially drastically, because state penalties are less severe than current
federal penalties. In regard to regulatory protection for the Mexican wolf in Mexico, the recent
poisoning of several reintroduced wolves suggests that illegal killing may be a challenge for that
country’s reintroduction efforts as well. Therefore, in the absence of the ESA, existing regulatory
mechanisms will not act as an effective deterrent to the illegal killing of Mexican wolves in the
United States, and this inadequacy will significantly affect the Mexican wolf (80 FR 2488).

Stressor: Inbreeding, Loss of Adaptive Potential, Loss of Heterozygosity, and Small Population
Size

Exposure: Indirect/direct

Response: Increased decline in fitness/viability.

Consequence: Reduction in population numbers, decreased reproductive success, increased
genetic effects of population bottleneck, higher susceptibility to mortality/extirpation.
Narrative: Inbreeding and loss of heterozygosity have the potential to affect viability-related
fitness traits in Mexican wolves and, therefore, to affect the persistence of the subspecies in the
wild in the near term; loss of genetic variation (adaptive potential) significantly affects the
likelihood of persistence of the Mexican wolf over longer time frames (80 FR 2488).

Recovery

Reclassification Criteria:

Option 1: The Mexican wolf will be considered for downlisting when: a) The United States
population average over a 4-year period is greater than or equal to 320 Mexican wolves; and b)
Gene diversity available from the captive population has been incorporated in the United States
population through the scheduled releases of wolves surviving to breeding age as identified in
delisting criteria (USFWS 2018).

Option 2: The Mexican wolf will be considered for downlisting when a minimum of two
populations (one in the United States and one in Mexico) meet abundance and genetic criteria
as follows: a) Each population average over the same 4-year period is greater than or equal to
150 wolves with an annual positive population growth rate; and b) Gene diversity available from
the captive population has been incorporated into both the United States and Mexico
populations through the scheduled releases of wolves surviving to breeding age as identified in
delisting criteria (USFWS 2018).

Delisting Criteria:
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The Mexican wolf will be considered for delisting when (USFWS 2017): 1) A minimum of two
populations meet all abundance and genetic criteria as follows: United States a) The population
average over an 8-year period is greater than or equal to 320 wolves (e.g., annual wolf
abundance of 200, 240, 288, 344, 412, 380, 355, and 342 averages 320 wolves); b) The
population must exceed 320 wolves each of the last 3 years of the 8- year period; c) The annual
population growth rate averaged over the 8-year period is stable or increasing (e.g., annual
averages of 1.2,1.2,1.2,1.2,1.2,0.9, 0.9, and 1.0 averages 1.1); and d) Gene diversity available
from the captive population has been incorporated into the United States population through
scheduled releases of a sufficient number of wolves to result in 22 released Mexican wolves
surviving to breeding age in the United States population. “Surviving to breeding age” means a
pup that lives two years to the age of breeding or an adult or subadult that lives for a year
following its release. “Scheduled releases” means captive releases and translocations that
achieve genetic representation, as described in Rationale for Recovery Criteria. Mexico a) The
population average over an 8-year period is greater than or equal to 200 wolves; b) The
population must exceed 200 wolves each of the last three years of the 8- year period; c) The
annual population growth rate averaged over the 8-year period is stable or increasing; and d)
Gene diversity available from the captive population has been incorporated into the Mexico
population through scheduled releases of a sufficient number of wolves that results in 37
released Mexican wolves surviving to breeding age in the Mexico population. “Surviving to
breeding age” means a pup that lives 2 years to the age of breeding or an adult or subadult that
lives for a year following its release. “Scheduled releases” means captive releases and
translocations that achieve genetic representation, as described in Rationale for Recovery
Criteria. -and- 2) States and Tribes will ensure regulatory mechanisms are in place to prohibit or
regulate human-caused mortality of Mexican wolves in those areas necessary for recovery such
that the Service determines at least 320 Mexican wolves are likely to be maintained in the
United States in the absence of Federal ESA protections. In addition, Mexico will ensure
regulatory mechanisms are in place to protect Mexican wolves from human-caused mortality,
such that the Service determines at least 200 Mexican wolves are likely to be maintained in
Mexico. To ensure we are making expeditious progress toward recovery, we will evaluate our
progress at 5 and 10 years after implementation of the recovery plan and subsequently adjust
our management as needed. In addition, we will conduct 5-year species status reviews required
under the Section 4(c)(2) of the ESA. We developed recovery actions for the Mexican wolf for
each objective, which include: surveying and monitoring Mexican wolf populations in the wild;
conducting releases (including cross-fostering) and translocations of Mexican wolves; reducing
human-caused mortality of Mexican wolves; reducing Mexican wolf-livestock conflicts;
developing and implementing plans for releases, cross-fostering, and translocations; monitoring
and managing Mexican wolf health and genetic health; maintaining habitat; maintaining and
enhancing connectivity within and between Mexican wolf populations; maintaining and
improving the status of native prey populations; managing the Mexican wolf captive breeding
population; conducting education and outreach; managing the recovery program; coordinating
binational recovery efforts; and developing adequate regulations and management and
monitoring plans to maintain viable Mexican wolf populations after delisting. We expect to
recover the Mexican wolf within 25-35 years. The total estimated cost of implementing this plan
through year 2043, the estimated recovery date of the Mexican wolf, is $178,439,000. The
estimated cost to implement the first 5 years of recovery actions (i.e., intermediate steps
toward the goal of recovery) is $38,455,000. This cost includes those borne by governmental
agencies and nongovernmental organizations in the United States and Mexico.
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Recovery Actions:

e Inventory and evaluate remaining gene pool (USFWS 1982).

e Protect remaining gene pool (USFWS 1982).

e Re-establish and maintain viable wild populations of Mexican wolves in at least two areas in
Mexico and/or adjoining areas of southwestern United States (USFWS 1982).

o |[f efforts fail to establish and maintain viable wild populations of Mexican wolves anywhere
in Mexico or the United States, declare subspecies extinct in wild and maintain remaining
captive Mexican wolves in captivity, managing captive populations so as to prevent
extinction of the subspecies and, if possible, genetic degeneration. For this task, the exact
mechanisms and assignment of responsibilities are to be determined at the time by
agreement between U.S. Fish and Wildlife Service and Direccion General de la Fauna
Silverstre after recommendations are obtained from the Mexican Wolf Recovery Team,
American Association of Zoological Parks and Aquariums, and International Species
Inventory Systems (USFWS 1982).

e Monitor progress of agencies, groups, and individuals with assigned responsibilities to
ensure that tasks are accomplished in the recommended order of priorities and by the
target dates (USFWS 1982).

e QOurrecovery goal is to conserve and protect the Mexican wolf and its habitat so that its
long-term survival is secured, populations are capable of enduring threats, and it can be
removed from the list of threatened and endangered species. Recovery objectives for the
Mexican wolf are (USFWS 2017): 1. Increase the size of two Mexican wolf populations; 2.
Improve gene diversity and maintain the health of Mexican wolves; 3. Ensure adequate
habitat availability to support viable Mexican wolf populations; 4. Maintain the Mexican
Wolf Species Survival Plan (SSP) captive breeding program to improve the status of wild
populations; 5. Promote Mexican wolf conservation through education and outreach
programs; and 6. Ensure recovery success.

Conservation Measures and Best Management Practices:

Additional Threshold Information:
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SPECIES ACCOUNT: Canis rufus (Red wolf)

Species Taxonomic and Listing Information

Listing Status: Endangered/Experimental Population, Non-Essential; 03/11/1967, 11/19/1986; Southeast
Region (R4) (USFWS, 2016)

Physical Description
The dorsal pelage is mainly gray with interspersed blackish hairs and sometimes yellowish or
reddish hairs, especially on the legs and underparts. Nose pad is more than 25 mm wide. Total
length 136-165 cm (Whitaker 1996, Whitaker and Hamilton 1998). LENGTH:165 cm. WEIGHT:
40900 g (NatureServe, 2015).

Taxonomy
Based on recent genetic studies, Wilson et al. (2000) concluded that the eastern timber wolf
(Canis lupus lycaon) and the red wolf (Canis rufus) are sister taxa and are best considered to be
conspecific. Additionally, Wilson et al. found that these two taxa form a North American lineage
with the coyote (Canis latrans) that is distinct from that of the gray wolf (Canis lupus), which is
Eurasian in origin. Wilson et al. (2000, 2003) proposed that the eastern timber wolf (Canis
lycaon) be recognized as a species distinct from the gray wolf (C. lupus). In contrast, Nowak
(2002) presented an analysis of cranial morphology of recent and Pleistocene Canis and
concluded that Canis rufus is a valid species and that lycaon may be a hybrid between Canis
rufus and western Canis lupus (NatureServe, 2015).

Historical Range
Delineation of the range of this wolf is hampered by a paucity of specimens and debate over the
taxonomic status of the species (see Nowak 2002). Data presented by Nowak (2002) indicate a
range extending from Maine to Florida and eastward (south of the Great Lakes) to lllinois,
Oklahoma, and Texas, based on pre-1918 complete skulls (fragmentary archaeological and
paleontological material dating back 10,000 years do not change this much). Basically, if the red
would is regarded as a valid species, its range historically was essentially confined to the
southeastern United States. Assuming the traditional view that the red wolf is a valid species
and that it still exists in unhybridized form, the species was, until recent reintroductions, extinct
in the wild since early 1980s (or mid-1970s, Rennie 1991). Formerly it was believed to have
occurred from central Texas eastward to the coasts of Florida and Georgia and north to North
Carolina, and along the Mississippi River Valley north to southern Illinois, and occasionally in
Mexico. The last remnant population along Texas/Louisiana coast was rendered functionally
extinct due to hybridization with coyote. A reintroduced population now occurs in an area of
roughly 6,900 square kilometers in northeastern North Carolina (reintroduction in Great Smoky
Mountains National Park failed and has been terminated; Federal Register, 8 October 1998)
(NatureServe, 2015).

Current Range
Propagation populations currently exist on two islands: Bulls Island, Cape Romain National
Wildlife Refuge, South Carolina; and St. Vincent National Wildlife Refuge, Florida. Other red
wolves exist in many captive-breeding facilities (NatureServe, 2015). The only population of red
wolves known to exist in the wild on the Albemarle Peninsula of northeastern North Carolina
(USFWS, 2007).
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Distinct Population Segments Defined
No

Critical Habitat Designated
Yes;

Life History

Feeding Narrative
Adult: Opportunistic. Diet consists of a variety of invertebrates and vertebrates (rabbits,
rodents, deer, birds, etc.). Particularly favors marsh rabbits (SYLVILAGUS AQUATICUS), nutria
(MYOCASTOR COYPUS), and carrion. Not considered a threat to livestock (does not hunt in
packs), but may prey on unattended young calves, pigs, and barnyard fowl (Matthews and
Moseley 1990). Adults and immatures and carnivorous, piscivorous, and invertivorous. It is
pimarily nocturnal (NatureServe, 2015).

Reproduction Narrative
Adult: Mates in January-February. Gestation lasts 60-63 days. Litter of 3-12 (average 6-7) is born
in March-May. One litter per year. Young are born in a den in a hollow log, in a burrow, or in
similar secluded sites (NatureServe, 2015). Age of breeding can be 2 years and up (USFWS,
2007). The sex ratio is biased, currently showing 14 percent more females than males. Red
wolves are monestrous and typically persist as monogamous pairs (USFWS, 1989).

Spatial Arrangements of the Population
Adult: Small groups, scattered individuals (NatureServe, 2015)

Environmental Specificity
Adult: Broad (inferred from NatureServe, 2015)

Habitat Narrative
Adult: Suitable habitat for this habitat generalist includes upland and lowland forests,
shrublands, and coastal prairies and marshes; areas with heavy vegetative cover. More social
than coyote but less so than gray wolf; typically travels and forages in small family groups or
alone. Formerly density probably not more than 1 per 2 sq. miles (NatureServe, 2015).

Dispersal/Migration

Motility/Mobility
Adult: High (NatureServe, 2015))

Migratory vs Non-migratory vs Seasonal Movements
Adult: Non-migratory (NatureServe, 2015)

Dispersal
Adult: High (NatureServe, 2015)

Dispersal/Migration Narrative
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Adult: Home ranges variously reported as 65 to 130 square kilometers (Riley and McBride 1975),
117 (males) and 78 square kilometers (females, Carley 1979); 100-200 sq. km mentioned by
Lowman 1975; varies with conditions. Wolves are highly mobile and readily disperse hundreds
of kilometers. This species is non-migratory (NatureServe, 2015). Large areas of habitat of at
least 170,000 acres in size are required by this species (USFWS, 1989).

Population Information and Trends

Population Trends:
Decline of >90% (NatureServe, 2015)

Species Trends:
Decreasing (USFWS, 2007)

Resiliency:
Given the very low numbers in the NEP (3 breeding pairs; N approximately 44), without
substantial intervention (e.g., releases and management of coyote introgression), extirpation
will likely occur within as few as eight years (Faust et al. 2016, p. 15). Faust et al. (2016, p. 3)
suggested that the NEP could avoid extirpation and be viable (<10% chance of extirpation in 125
years) as a population with intervention, which might include reduction of the NEP mortality
rate, increase in breeding rates (which would require reducing breeding season mortality), and
releases from the Species Survival Plan (SSP) captive population for approximately 15 years
followed by releases to maintain genetic health after that. However, the starting value (i.e.,
number of animals) for the population is now lower (44 wolves) than was initially modeled, and
there is now an increased risk of stochastically-driven dynamics given the smaller population
size (i.e., variability in the environment could have a stronger effect on the remaining
population, than initially projected). All in all, without significant intervention, wild red wolves
in the NEP could be extirpated in the near-term. If interventions described in Faust et al. (2016)
are carried out, which could produce a viable population on the Albemarle Peninsula,
substantial additional efforts and financial resources will be needed to facilitate population
expansion in North Carolina. Modelling indicates landscape-level factors that affect habitat
(e.g., particularly sea-level rise and increased flooding) will result in substantial changes to the
habitat on the peninsula in the next 125 years, which could push wolves further west from
where they currently occur. If this happens, they would encounter more development (e.g.,
Greenville area), as indicated by the urban development model results. Whether their natural
mobility as a species will allow the red wolf to locate suitable habitat in a changing landscape is
still unclear, but coyotes will likely use the same habitats and are more adaptable with regard to
human development and infrastructure. Without sufficient wolf mates on the landscape,
hybridization would likely continue to occur and coyotes already vastly outnumber wolves on
both the peninsula and areas west of the current NEP so, intensive management and significant
additional resources would be necessary. With regard to the SSP captive population, current
gene diversity for the managed population is 88.87% and is equivalent to the genetic diversity of
a population descended from only approximately five founders. This is one of the biggest
challenges with this species because the current gene diversity is very low. The main objective
for the captive population is to maintain this diversity in the long term. Faust et al. (2016, p. 3)
discussed that “[w]hile the SSP [captive population] has been maintained at a relatively large
population size of more than 150 animals for over 20 years, it needs to increase breeding and
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increase its population size/space to ensure long-term viability and its ability to serve as a strong
source for animals to release to the wild (USFWS 2018).”

Representation:
The SSP captive population represents the genetic fail-safe for the entire population and any
future recovery potential for the species. However, only twelve of the original fourteen lines are
still represented and Faust et al. (2016) provide several scenarios through which the SSP captive
population could be expanded, genetic diversity (of the remaining 12 lines) maintained, and
future release efforts supported. While any future reintroductions would require a
consideration of SSP capacity to support these efforts, it is clear that the SSP captive population
has maintained a genetically-diverse stock, within the limits of the remaining 12 founder lines,
from which to grow the population and release into the wild. This report presents the best
available scientific information to date on the status and management of the red wolf. This
report is expected to be a living document that can be edited and peer-reviewed regularly to
keep it current with the best available science. We expect to use this report for future recovery
planning activities, management efforts, species status review (i.e., 5-year reviews), and other
conservation activities that depend on the most current science (USFWS 2018).

Redundancy:
Redundancy is having sufficient numbers of resilient populations for the species to withstand
catastrophic events. The single NEP of red wolves could be extirpated in approximately 8 to 37
years (Faust et al. 2016, p. 15). Without new reintroduction sites the species is unlikely to have
significant redundancy in the wild. Some level of redundancy is present in captivity because the
species is held at multiple facilities throughout the U.S. However, this does not constitute a
viable wild population. Therefore, at present and into the future, there is no redundancy of red
wolves in the wild (USFWS 2018).

Population Growth Rate:
8% per year (USFWS, 1989)

Number of Populations:
1 (USFWS, 2007)

Population Size:
100 - 130 (USFWS, 2007)

Minimum Viable Population Size:
2,000 (USFWS, 1989)

Resistance to Disease:
Low (inferred from USFWS, 2007; see threats)

Adaptability:
Low (inferred from NatureServe, 2015)

Population Narrative:
Assuming an historical range throughout southeastern North America (e.g., Nowak 2002), the
extent of occurrence, area of occupancy, and abundance of this species have undergone a
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drastic decline over the long term. This species has experienced a long-term decline of >90%. As
of 2005, there were about 100 red wolves in the wild on 6,900 square kilometers in
northeastern North Carolina. The number of reproductive individuals probably is not greater
than 50. The captive population included around 165 wolves. This species occurs in the wild in
one major location (plus two islands that serve as propagation areas). Genetic data (see Wayne
and Jenks 1991, Wayne 1992, Wayne et al. 1998, Reich et al. 1999) indicate that existing
populations of what have been called red wolves have no unique genetic characteristics and
most likely are a product of hybridization between Canis lupus and C. latrans. A reintroduced
population now occurs in an area of roughly 6,900 square kilometers in northeastern North
Carolina. Attempted reintroduction in Great Smoky Mountains National Park failed, probably
due to parvovirus and other common canine diseases, internal and external parasites, poor
nutrition caused by low food availability, and predation (Federal Register, 8 October 1998)
(NatureServe, 2015). There is only one population currently existing in the wild. The species
status is declining based on the 2006 and 2007 Recovery Data Calls. Recent calendar year counts
for red wolves in the wild population fluctuate between approximately 100 to 130 red wolves
(USFWS, 2007). If the genetic models prescribe an Ne of 500 to achieve some set of genetic
objectives, the MVP might have to be 2,000. While over the history of the population the
average growth rate has been about 8 percent per year (i.e., lambda = 1.08), it is expected that
the potential for increase could be expanded to 20 percent per year (USFWS, 1989).

Threats and Stressors

Stressor: Habitat loss and fragmentation (USFWS, 2007)

Exposure:

Response:

Consequence:

Narrative: For centuries, fragmentation in red wolf historic range has come in the form of habitat
conversion and land development by humans. Proposed development projects on the Albemarle
Peninsula will have short-term and long-term effects on red wolves in the NEP unless potential
effects are addressed early via planning, designs, and project implementation. Barriers to
dispersal that fragment habitat (e.g., highways, airports, or large fenced areas) can have long-
term effects upon genetic diversity. For restored populations of small size, such as the red wolf
NEP, fragmenting barriers can magnify these genetic effects and potentially dampen or reverse
population growth to a greater degree. Fragmentation contributed to the initial decline of the
red wolf species. Now, fragmentation threatens red wolves in the North Carolina NEP via
proposed barriers and habitat conversion on both public and private land (USFWS, 2007).

Stressor: Disease (USFWS, 2007)

Exposure:

Response:

Consequence:

Narrative: Because canid diseases can spread quickly, they can cause serious setbacks in red wolf
recovery. Canid diseases remain a serious threat to the red wolf NEP and to captive red wolves.
Acton and colleagues found that titers against parvovirus are not detectable in a large portion of
vaccinated red wolves, indicating the NEP is still very much at risk to CPV2 parvovirus. This is
important because poor pup survival from parvovirus caused the Service in 1998 to discontinue
the Great Smoky Mountains red wolf NEP (Henry 1998). Numerous diseases and other ailments
have been documented during the past thirty years in individual red wolves. During 2007, the
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Service observed eye entropia in three young captive program red wolves being held at Alligator
River NWR. Other physical anomalies were observed in captive red wolves in recent years, such
as progressive retinal atrophy, malocclusion and undescended testicles (Waddell, Pers. Comm.
2007). Heartworms, hookworms (Ancylostoma caninum), and sarcoptic mange, are serious
concerns, but heartworms and hookworms have so far not been identified as a significant source
of mortality in the NEP (USFWS 1990; Phillips and Scheck 1991). Tick paralysis was reported by
Beyer and Grossman (1997), while Rothschild et al. (2001) reported arthritis, and Harrenstein et
al. (1997) reported antibody responses to canine distemper and canine parvovirus indicating
prior exposure. Penrose et al. (2000) reported the lyme disease causing bacteria Borrelia
burgdoferi in a red wolf. Neiffer et al. (1999) reported abdominal disease involving cecal
inversion and colocolic intussusception. Kearns et al. (2000) reported dermatosis. Acton et al.
(2000) surveyed necropsy results in 62 captive program red wolves for the period of 1992 to
1996. They documented numerous ailments in individual red wolves of many different ages. Of
22 neonatal deaths, major causes included parental trauma, parasitic pneumonia, and septicemia
(systemic bacteria often found in the blood). Two juvenile red wolves died of cardiovascular
anomalies or systemic parasitism. Of 38 adult red wolf deaths, causes included neoplasia and
gastrointestinal diseases. Of the fatal neoplasm conditions, 50% were lymphosarcoma (USFWS,
2007).

Stressor: Gunshot and vehicle mortality (USFWS, 2007)

Exposure:

Response:

Consequence:

Narrative: Gunshot mortality is a serious threat to red wolves in the North Carolina NEP.
Preliminary figures generated in 2006 and 2007 (D. Murray unpublished data) showed that a wild
red wolf is 7.2 times more likely to be killed by gunshot during the hunting season than during
the nonhunting season. Whether accidental by licensed hunters, or illegal, gunshot mortality
since 2004 is hampering the ability of the red wolf NEP to continue its upward trend in growth.
Since 2004, gunshot mortality has reduced the number of breeding pairs and pups in the NEP and
otherwise removed growth potential. Vehicle strike mortality significantly impacts the red wolf
NEP in North Carolina. From 270 known red wolf mortalities recorded for the NEP between 1987
and 2006, vehicle mortality was calculated to be 17.4 percent (D. Murray 2007, unpublished
data) (USFWS, 2007).

Stressor: Hybridization (USFWS, 2007)

Exposure:

Response:

Consequence:

Narrative: Introgression of coyote genes continues to be a threat to the red wolf across its
historic range (USFWS, 2007).

Stressor: Climate change (USFWS, 2007)

Exposure:

Response:

Consequence:

Narrative: Natural weather events and global climate change will play growing roles in long-term
survival and recovery of red wolves. The red wolf NEP in North Carolina is subject to annual
tropical storm activity. In fact, Hurricane Isabel resulted in the deaths of two captive red wolves
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during September of 2003, with no noticeable long-term impacts observed in the NEP. However,
the NEP and associated prey species remain vulnerable to sea level rise and flooding related to
climate change and hurricanes. Additional long-term changes in habitat availability, prey
abundance, and other ecological or landscape factors will occur with climate change (Parry et al.
2007) (USFWS, 2007).

Recovery

Reclassification Criteria:
Not available

Delisting Criteria:

Establish and maintain at least three reintroduction projects within the historic range of the red
wolf. This must be paralleled by the cooperation and assistance of at least 30 captive-breeding
facilities in the United States. Human attitudes regarding red wolves must be addressed through
education processes. The establishment of 220 red wolves in wild situations and the
maintenance of 330 in captivity would provide for genetic stability and maintain the species. For
the foreseeable future it is not considered feasible to either delist or downlist this species
(USFWS, 1989).

Recovery Actions:

e Maintain and evaluate existing wild populations (USFWS, 1989).
e Establish new populations in the wild (USFWS, 1989).

e Expand captive-breeding capabilities (USFWS, 1989).

e Expand cryopreservation capabilities (USFWS, 1989).

Conservation Measures and Best Management Practices:

Develop an effective disease prevention and management plan for red wolves and other canid
species in northeastern North Carolina (USFWS, 2007).

Expand the number of facilities participating in the Red Wolf Species Survival Plan to continue to
meet genetic diversity objectives and to aid in establishing any future additional red wolf
populations. Support Tacoma Metroparks and the Point Defiance Zoo and Aquarium in Washington
with relocation and reconstruction of the flagship red wolf captive breeding facility located there.
Enhance partnerships in the Red Wolf Species Survival Plan with staff at facilities across North
America to enhance red wolf captive breeding (USFWS, 2007).

Identify and evaluate land areas in red wolf historic range that could be considered for potential
establishment of second and third wild red wolf populations. Examine biological and human factors
important in identifying new restoration locations. Evaluate site selection concepts offered by
states, scientists, and partners (Knowlton 2007 in litt.; Kyle et al. 2007; Van Manen et al. 2000;
Defenders of Wildlife 2005 in litt.; Scott et al. 2005; Stoskopf 2007 in litt.; Murray 2007 in litt.;
among others). Biologists have known since the first wolf was released in North Carolina and based
on the recovery plan for the red wolf, that the species cannot be recovered by restoring it only to
the Albemarle Peninsula. Before release of red wolves in North Carolina, the Service recognized the
impacts this action would have and cooperated extensively with the State and local communities in
order to be able to initiate an important recovery action while maintaining flexibility to ensure
human safety and activities would be considered. One of the objectives to attain the red wolf’s
recovery is to restore and expand the red wolf into other suitable habitats within its historic range.
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The Service’s immediate focus is on its recovery efforts for the red wolf NEP. The Service would like
to explore the feasibility of restoration of other populations and intends to work in cooperation with
States, partners, and local communities (USFWS, 2007).

e Work collaboratively with the U.S. Department of Agriculture Wildlife Services in support of efforts
by the NCWRC to develop a cooperative statewide canid management plan or policy. With NCWRC
leadership, develop a plan or policy concurrent with developing new state and federal regulations
which address the most pressing canid issues in the State of North Carolina. Include the issues of
landowner needs, hunter stewardship, trapping opportunities, wolf management areas, and canid
disease management. Focus on the illegal import, illegal release, and fox pen hunting of invasive
eastern coyotes, with safeguards ensuring wolves are not hunted in fox pens. Focus on elimination
of eastern coyotes from the Albemarle Peninsula to the extent feasible. Include in the cooperative
plan provisions to effectively manage wolves, coyotes, wolf-dog hybrids, foxes and exotic variations
of these animals (USFWS, 2007).

e Develop cooperative actions which result in significant reduction of the portion of red wolf mortality
attributed indirectly or directly to people. Work with the North Carolina Wildlife Resources
Commission and the North Carolina Department of Transportation to develop cooperative measures
which reduce the loss of red wolves caused by gunshot and vehicles strikes. Develop and implement
educational outreach measures to highlight to people and local communities we need their
assistance in reducing red wolf mortality. Encourage managers of large development projects and
partners on the Peninsula to work with us in incorporating red wolf recovery concerns. Develop
mutually beneficial landowner incentive measures. Explore potential joint state and federal law
enforcement measures (USFWS, 2007).

e Draft a new recovery plan and species survival plan for the red wolf. These plans should incorporate
significant advances in science and information developed since approval of the 1990 Red Wolf
Recovery/Species Survival Plan. The 1982, 1984 and 1990 plans were written to identify measures
which ensure immediate survival of red wolves in captivity and in the red wolf NEP. Many tasks in
these early plans associated with captive rearing and restoration into the wild are completed or
ongoing with significant gains in survival pulling the red wolf away from the brink of extinction. After
20 years of restoration and management of red wolves in the wild and in captivity, we must set new
recovery goals, objectives, criteria, tasks and research needs. These should focus on population
management, restoration in historic range, expanded captive breeding, reduction of new threats,
long-term conservation, delisting, and down-listing (USFWS, 2007).

e Establish a human dimensions sub-team and a community stakeholder group to advise the Service
and Red Wolf Recovery Implementation Team scientists on human factors and issues important in
successful red wolf recovery (USFWS, 2007).

e Maintain at least two locations which fulfill the vital restoration roles of island propagation sites that
contribute directly to both wild red wolf population(s) and captive breeding. The two sites currently
with such capabilities are St. Vincent NWR in Florida and Cape Romain NWR in South Carolina
(USFWS, 2007).

e lLaunch studies of wolf/coyote interaction and monitoring to identify additional long-term strategies
for wolf and coyote management, with focus on the western end of the red wolf NEP (USFWS,
2007).

e Consider updating the red wolf 4(d) rule in cooperation with the State to reflect additional strength
and flexibility needed for landowners, land managers, hunters, trappers, communities, red wolves
and law enforcement officers. Another option is to identify alternate conservation incentive
agreements with land owners and land managers (USFWS, 2007).
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e Engage further science in the discussion of relationships between red wolves and Algonquin wolves
and whether or not they should be managed together across a broader geographic continuum
(USFWS, 2007).

e Launch enhanced, expanded and new efforts to educate local communities and visitors about red
wolf conservation and ecosystem values. Share red wolf conservation values with children, families,
other stakeholders and the general public. Enhance partnerships developing ecotourism values for
local communities proximal to the wild red wolf population(s). Assist partners in their efforts to
promote ecotourism and establish an education center emphasizing red wolf, refuge, farming,
hunting and other natural resource community values (USFWS, 2007).

e Evaluate how the effects of climate change will influence red wolf recovery. Develop plans which
address the effects of climate change via strategies in long-term conservation (USFWS, 2007).

e Continue to implement and further develop the red wolf adaptive management plan for wild red
wolf population(s), based on regular evaluations and recommendations by scientists from the Red
Wolf Recovery Implementation Team (USFWS, 2007).
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SPECIES ACCOUNT: Corynorhinus (=Plecotus) townsendii ingens (Ozark
big-eared bat)

Species Taxonomic and Listing Information
Listing Status: Endangered; 11/30/1979; Southwest Region (R2) (USFWS, 2016)

Physical Description
The Ozark big-eared bat is medium-sized with distinctively large ears (30 -39 mm; 1.2 — 1.5-
inches long) that connect at the base across the forehead. The tragus (i.e., fleshy prominence in
front of the external ear opening) is long (11 — 17mm; 0.43 — 0.67 inches) and pointed.
Prominent lumps occur on either side of the face (Kunz and Martin, 1982). The long fur is light
to dark brown on the back and paler tan underneath due to the brown base and tan to buff tip
of the ventral hairs (Barbour and Davis, 1969; Kunz and Martin, 1982; Tumlison, 1995). The
Ozark big-eared bat is the largest and reddest of the five subspecies of C. townsendii. The bat
has a wingspan of 305 - 330 mm (12 - 13 inches), a forearm length of 39 -48 mm (1.5- 1.9
inches), and weighs from 5 - 13 grams (0.2 - 0.5 ounces) (Kunz and Martin, 1982). The toe hairs
do not extend beyond the claws.

Taxonomy
The Ozark big-eared bat belongs to the plain-nosed bat family, Vespertilionidae. The vesper
bats are the second largest mammalian family after the Muridae (Old World rats and mice). The
genus name of the Ozark big-eared bat at the time of listing was Plecotus based on the revised
taxonomy of North American bats by Handley (1959). Handley determined that the three
species of North American big-eared bats did not differ enough morphologically from the
European species of the genus Plecotus to warrant unique generic status. The bats were
considered members of the genus Plecotus and subgenus Corynorhinus. Corynorhinus was
subsequently elevated from subgenera to full generic status and Plecotus was limited to species
of the Palearctic as a result of additional studies based on morphology, karyotype, and
mitochondrial DNA (Bogdanowicz et al., 1998; Fedyk and Ruprect, 1983; Qumsiyeh and
Bickmham, 1993; Stock, 1983; Tumlison and Douglas, 1992; Volleth and Heller, 1994). A recent
study on the phylogeny of North American big-eared bats using mitochondrial and nuclear DNA
sequences confirmed the designation of three Corynorhinus species and corroborates the
subspecies classification Corynorhinus townsendii ingens (Piaggio and Perkins, 2005).

Current Range
The Ozark big-eared bat was federally-listed as endangered in 1979 due to its small population
size, reduced and limited distribution, and vulnerability to human disturbance. Disturbance of
hibernating bats causes the loss of critical fat stores and increases the probability of starvation
during the winter, while disturbance at maternity roosts can result in loss of young. The bat also
is listed as endangered by the States of Oklahoma, Arkansas, and Missouri (although the species
is believed to have been extirpated from Missouri). The Ozark big-eared bat is endemic to the
Ozark Highlands and Boston Mountains ecoregions (Omernik, 1987) where it occurs in oak-
hickory hardwood forests (Clark, 1991; Leslie and Clark, 2002; and U.S. Fish and Wildlife Service,
1995). The current range of the Ozark big-eared bat includes northeastern Oklahoma and
northwestern Arkansas. In Oklahoma (i.e., the project area), Ozark big-eared bats currently are
known to occur in Adair, Cherokee, and Sequoyah counties. They were historically known from
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two caves in Delaware County, but have not been observed there recently. Twelve caves
considered essential for the continued existence of the Ozark big-eared bat (i.e., used by
colonies of Ozark big-eared bats for maternity sites and/or hibernacula) occur in Oklahoma. In
Arkansas, the Ozark big-eared bat is known to occur in Crawford, Marion, Searcy, Washington,
and Franklin counties. Seven essential caves occur in Arkansas. The Ozark Highlands ecoregion
is under considerable development pressure and is one of the fastest growing areas in the
country due to relatively inexpensive land prices and the aesthetics of the area. For example,
the human population of Washington and Benton County, Arkansas, and Adair and Cherokee
counties, Oklahoma, increased 39.0 percent, 59.0 percent, 14.2 percent, and 24.9 percent,
respectively, from 1990 to 2000. Over the same period, the human population within the states
of Oklahoma and Arkansas, and within the United States increased by only 9.7 percent, 13.7
percent, and 13.2 percent respectively (U.S. Census Bureau, 2001). The Oklahoma Department
of Commerce (ODOC) projects the human population of Adair and Cherokee counties,
Oklahoma, to grow by about 35 percent over the next 23 years (ODOC, 2002). Based on
population estimates since 1997, when the most recently discovered essential maternity site
was added to the annual monitoring efforts, the overall long-term population trend appears to
be slightly increasing. However, during a five-year review on the current status of the Ozark big-
eared, the Service (2008) determined that neither the down nor de-listing criteria identified in
the current recovery plan (USWFS, 1995) had been met, and that significant threats to this
species remain. Although additional essential caves have been discovered and protected since
the time of listing, not all known caves have been afforded some form of protection (e.g., a cave
gate/grill, signs, fee-title purchase, conservation easement, etc). Population trends of all
individual colonies at essential caves are not well explained by available monitoring data.

Critical Habitat Designated
No;

Life History

Feeding Narrative
Adult: They primarily feed on moths, but also are known to eat beetles and other flying insects
(USFWS, 1995; Leslie and Clark, 2002; Dodd, 2006).

Reproduction Narrative
Adult: Ozark big-eared bats mate during fall and winter. Females become reproductively active
during their first fall (Kunz and Martin, 1982; U. S. Fish and Wildlife Service, 1995), while young
males do not reach sexual maturity until their second fall (Kunz and Martin, 1982). Females
store sperm in their reproductive tract during the winter hibernation period.. Ozark big-eared
bats give birth to a single offspring in May or June after a two-three month gestation period
(Kunz and Martin, 1982; Clark et al., 2002). Young bats grow quite rapidly and are capable of
flight at three weeks and are weaned by six weeks (Kunz and Martin, 1982). Maternity colonies
begin to break up in August (Kunz and Martin, 1982; Clark et al., 1996; Wethington et al., 1996).
Males are solitary during the summer maternity period (Kunz and Martin, 1982; Harvey and
Barkley, 1990; Clark et al., 1993). Little else is known about their summer habitats (U. S. Fish
and Wildlife Service, 1995). The maximum life span of the Ozark big-eared bat is estimated to
be about 16 years based on recovery of banded bats (Paradiso and Greenhall, 1967; Harvey,
1992).
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Environmental Specificity
Adult: Hibernacula and maternity caves

Habitat Narrative
Adult: The Ozark big-eared bat is an insectivorous bat that uses caves year-round. Colonies
typically begin to form at hibernacula in October and November (Clark et al., 1996 and 2002).
Both sexes hibernate together in clusters that typically range from 2 -135 individuals (Clark et
al., 1993, 1997 and 2002). Ozark big-eared bats also will hibernate singly (Clark et al., 1996,
1997, and 2002) and in larger groups that have consisted of up to about 400 individuals. The
Ozark big-eared bat is known to exhibit winter activity (Kunz and Martin, 1982; Clark et al.,
2002). Insect activity typically is very low during cold nights. Winter activity, therefore, may not
be for foraging. Activity likely occurs in order to relocate within the same hibernaculum or
among hibernacula to find a more thermally stable location when temperatures at the initial
location become too extreme (Kunz and Martin, 1982; Harvey and Barkely, 1990). Ozark big-
eared bats also may be seeking open water to drink (Avery, 1985; Clark et al., 2002; Speakman
and Racey, 1989). Hibernating colonies gradually begin to break up in spring from April through
May (Clark et al., 2002). Females also become pregnant during this time (Kunz and Martin,
1982) and slowly begin to congregate at warm maternity caves to give birth and rear their young
over the summer (Clark et al., 1993, 1996, and 2002). Distances between hibernacula and
summer caves are known to range from 6.5 to 65 km (4 to 40 miles). The exact timing of the
formation of maternity colonies varies between years, but usually occurs between late April and
early June (Clark et al., 2002; U. S. Fish and Wildlife Service, 1995). Like other temperate bats,
the species exhibits strong roost fidelity, returning to the same maternity sites and hibernacula
year after year (Kunz and Martin, 1982; Clark et al., 1996; Weyandt et al., 2005). Ozark big-eared
bats typically emerge from their caves to forage shortly after sunset (Clark et al., 1993 and
2002). They primarily feed on moths, but also are known to eat beetles and other flying insects
(USFWS, 1995; Leslie and Clark, 2002; Dodd, 2006). Forested habitats are an important source
of food for the Ozark big-eared bat. A recent study on the diet of the Ozark big-eared bat and
prey abundance in Arkansas found that the bats prey on a wide diversity of moth species, and
that most of the species are dependent upon woody forest plants as a host (Dodd, 2006). The
study also found a positive correlation between woody species richness and moth occurrence.
Conservation of the Ozark big-eared bat, therefore, requires not only protection of important
caves but also forested habitat that supports abundant and diverse moth populations (Leslie and
Clark, 2002; Dodd, 2006; Dodd and Lacki, 2007). Conservation practices that encourage a
diversity of woody forest plant species (e.g., prescribed fire, selective thinning) to provide a rich
prey base of moths should benefit Ozark big-eared bat colonies. Females forage relatively close
to the maternity cave (about 1.0 — 2.0 km; 0.6 — 1.2 miles) during the early and middle portions
of the maternity season. Female bats likely forage only short distances from the cave in order to
return several times during the night to take care of flightless young. As the season progresses,
average distance to foraging sites (up to about 7.3 km; 4.5 miles) increases (Clark et al., 1993;
Harvey, 1992). Foraging farther distances from the cave later in the summer may reduce
competition with newly volant young that have begun to forage. The Ozark big-eared bat has
been shown to selectively forage in both edge and forested habitats and also to use habitats in
proportion to their availability. A radio telemetry study of the foraging activity of females during
the maternity season, for example, found that females used edge habitats more than expected
(Clark et al., 1993). Another study, however, found that males selected forested areas during
late summer (i.e., September) while females failed to show preference for foraging habitat
(Wethington et al., 1996). Based on wing-loading characteristics (i.e., the ratio of weight to wing
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area), the Ozark big-eared bat is considered a highly maneuverable flier. Ozark big-eared bats
are well adapted to forage in either a cluttered environment such as the interior of a forest or a
relatively more open area, such as edge habitats (Farney and Fleharty, 1969; Leslie and Clark,
2002; Clark et al., 2003; Wethington et al., 1996). The Ozark big-eared bat, therefore, is not as
restricted in its selection of foraging habitats as other less maneuverable species. Selection of
foraging habitat by this subspecies may change seasonally and likely is due to both foraging
efficiency and the availability of prey (Clark et al., 1993; Dodd, 2006; Wethington et al., 1996).
Edge habitat may be selected at times of high moth abundance because it is relatively less costly
to forage there as compared to the more cluttered forest interior and woodland moths are
abundant enough that the probability of encounter is high. However, during times of reduced
moth abundance, Ozark big-eared bats may move into the forest interior to forage where the
occurrence of their preferred prey is relatively higher (Dodd, 2006).

Dispersal/Migration

Motility/Mobility
Adult: High

Migratory vs Non-migratory vs Seasonal Movements
Adult: Non-migratory

Dispersal/Migration Narrative
Adult: Relatively sedentary; movements generally are not more than about 64 km.
(NatureServe, 2015). Distances between hibernacula and summer caves are known to range
from 6.5 to 65 km (4 to 40 miles).

Population Information and Trends

Population Trends:
Increasing

Population Size:
~1,800

Population Narrative:
Ozark big-eared bat populations at essential hibernacula and maternity sites have been
monitored using minimal census techniques since each essential site was discovered to obtain
estimates on colony size and population trends (Puckette, 2008; Harvey et al., 2006).
Monitoring data reveal a disparity between summer and winter population estimates. Numbers
of Ozark big-eared bats estimated from summer maternity counts are larger than those found
during winter hibernacula counts. For example, for the last year in which a representative count
of both Ozark big-eared bat hibernacula and maternity sites occurred (2003), 701 bats were
counted at hibernacula while maternity counts resulted in an estimate of about 1,600 bats. This
indicates there likely are major hibernacula that have not yet been located. Population
estimates and trends are therefore based on maternity colony counts. The Service recently
completed a 5-year review for the Ozark big-eared bat (USFWS, 2008). Five-year reviews are
assessments of the best scientific and commercial data currently available for a listed species,
and are used to determine whether or not a change in the federal classification of a species is
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warranted. The 5-year document examined abundance and population trends for data collected
through the 2006 maternity season. The document contains the most recent summary of
information pertaining to population size, variability, and stability. Therefore, information from
that analysis is summarized here. Data collected from the 2008 maternity colony surveys also
are utilized here for estimates of current population size (Although the 2009 data are available,
the 2008 estimates are used to estimate population size and trends because counts were not
conducted at all maternity caves during the 2009 maternity season.). At the time of listing, the
Ozark big-eared bat was known from only a few caves in northwestern Arkansas, southwestern
Missouri, and northeastern Oklahoma. The entire population was estimated to consist of about
100-200 individuals (Figure 2). Since listing, additional caves used by maternity colonies in the
summer and as hibernacula have been discovered in Oklahoma and Arkansas. The population
currently is estimated to consist of about 1,800 individual bats with about 400 in Arkansas and
1,400 in Oklahoma. Census counts indicate that the overall population has experienced a
slightly increasing trend since 1997, when the last discovered essential maternity site from
which we have several years of population data (a maternity cave in Arkansas) were added to
the annual counts. The overall population estimate has averaged about 1,500 bats between
1997 and 2008. An increasing population trend is observed over this time period when the data
from Arkansas is considered alone. In contrast, estimates from exit count data for Oklahoma
indicate that the population size in Oklahoma has experienced an overall slightly declining trend
since 1987, the first year in which annual monitoring efforts included all known essential
maternity sites from the state. The apparent declining trend in Oklahoma may be attributable
to movement among caves, including sites not known to us, and not an actual decrease in bat
numbers, and due to the difficulty in monitoring bats at certain caves.

Threats and Stressors

Stressor: Vandalism/Human activity

Exposure:

Response:

Consequence:

Narrative: Vandalism and unauthorized human activity at maternity roosts and hibernacula still
occur even at gated and signed caves. Therefore, human disturbance remain a serious threat.
The disparity between summer and winter counts indicates there likely are more caves of
importance to the Ozark big-eared bat of which the bat conservation community is not yet
aware. A prerequisite to protecting these sites is knowledge of their location, so the need to
continue search efforts for unknown Ozark big-eared bat caves continues. Current and future
human population growth and development within the Ozark big-eared bat’s range will result in
the loss and fragmentation of foraging habitat. In addition to protecting the caves used by the
Ozark big-eared bat, it will become increasingly important to protect and restore foraging habitat
around these caves as development pressures increase in the future (Leslie and Clark, 2002;
Wethington et al., 1996). A recent genetics study provides further insight into the need to
protect each maternity colony. Weyandt et al. (2005) examined population genetic variability
and found that maternally inherited markers differed among sites, indicating very strong site
fidelity and limited dispersal by females and high natal philopatry. Due to the natural tendency
for limited dispersal by female Ozark big-eared bats and the apparent corresponding lack of
connectivity among colonies, caves that experience a local extinction are unlikely to be naturally
re-colonized. These results suggest that failure to protect a maternity site may result in the loss
of genetic variation.
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Stressor: Climate change

Exposure:

Response:

Consequence:

Narrative: Climate change could have a significant impact on all temperate region bats, including
the Ozark big-eared bat. Projected changes in climate could impact bats by adversely affecting
their food supply and the internal roosting temperature of caves (Bogan, 2003). The Ozark big-
eared bat preys on a wide diversity of moth species, but most of the moth species are dependent
upon woody forest plants as a host. Climate change may affect the Ozark big-eared bat by
impacting plant resources which could alter the timing and abundance of moth prey. Ozark big-
eared bats have specific cave microclimate requirements. Only those caves with appropriate
microclimates are used as maternity roosts and hibernacula. Changes in the internal roosting
temperature of caves may change the suitability of certain caves. Changes in food resources and
cave microclimates may affect hibernation periods, and the birth and survival of pups.

Stressor: White-nose syndrom

Exposure:

Response:

Consequence:

Narrative: White-nose syndrome (WNS) is a new bat malady first observed in four caves in New
York during the winter of 2006-2007 that potentially could affect the Ozark big-eared bat in the
near future. The fungus Geomyces destructans is believed to be the causative agent of WNS,
which frequently results in the deaths of infected hibernating bats. The fungus thrives in the cold
and humid conditions characteristic of caves, and affected bats have the fungus growing around
their nose or other bare surfaces including the wings. WNS currently is known from 11 States in
the northeastern and eastern United States and two Canadian Provinces. Experts estimate that
over 1,000,000 bats have died due to WNS during the past 4 years. The primary mode of disease
transmission is believed to be bat-to-bat contact. Research is ongoing to determine whether all
bats that come into contact with the fungus will develop the disease. Although mortality
attributable to WNS has not occurred within Oklahoma, the fungus associated with WNS recently
was documented on a single cave myotis Myotis velifer collected alive from a cave on May 3,
2010, in northwestern Oklahoma. The fungus also was found on gray bats in Missouri during the
spring of 2010, a species that co-occurs in caves with the Ozark big-eared bat. Should WNS move
into the range of the Ozark big-eared bat (and should Ozark big-eared bats prove to be
susceptible to the disease), the potential impact would be severe due to the high mortality rate
of affected bats in the northeastern and eastern United States, and the small population size and
limited distribution of the Ozark big-eared bat.

Recovery

Conservation Measures and Best Management Practices:

Section 7(a)(1) of the Act directs federal agencies to use their authorities to further the purposes of
the Act by carrying out conservation programs for the benefit of endangered and threatened
species. Conservation recommendations are discretionary agency activities to minimize or avoid
adverse impacts of a proposed action on listed species or critical habitat, to help implement
recovery plans, or to develop information. A primary goal of HFRP is to promote recovery of listed
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species. No additional conservation recommendations are necessary due to the inherent benefits
that will occur during implementation of HFRP and the associated HRPs.
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SPECIES ACCOUNT: Corynorhinus (=Plecotus) townsendii virginianus
(Virginia big-eared bat)

Species Taxonomic and Listing Information
Commonly-used Acronym: VBEB
Listing Status: Endangered; Northeast Region (R5) (USFWS, 2015)

Physical Description
Plecotus townsendii is a medium-sized bat with forearms measuring 39 to 48 millimeters (mm)
long and weighing 7 to 12 grams. Total body length is 98 mm, the tail is 46 mm, and the hind
foot is 11 mm long. This bat's long ears (over 2.5 centimeters) and facial glands on either side of
the snout are quite distinctive. Fur is light to dark brown depending upon the age of the
individual and the subspecies (USFWS, 2015).

Taxonomy
Formerly included in the genus Plecotus (see taxonomic comments for C. townsendii).
(NatureServe, 2015)

Historical Range
Historically known from Appalachian Mountains in Virginia, West Virginia, North Carolina, and
eastern Kentucky. (NatureServe, 2015)

Current Range
Presently occurs in decreased numbers throughout much of the historic range. Largest colonies
are in several caves in Pendleton County, West Virginia; some caves serve as both hibernation
and maternity sites, others are primarily maternity caves Colonies occur also in Lee County and
surrounding counties, Kentucky (the best known site being Stillhouse Cave); in Bath, Highland,
Rockingham, Bland, and Tazewell counties, Virginia (Dalton 1987); and in Avery and Watauga
counties, North Carolina (including Black Rock Cliffs Cave) See Matthews and Moseley (1990)
and Handley (1991). (NatureServe, 2015). Since the 2008 status review, there are new county
records for: Watauga, North Carolinawhere a new maternity cave has been documented
(Weberet al. 2016); Carter and Johnson Counties, Tennessee where VBEBs were tracked to day
roost sites from known caves in adjacent counties (Weber et al. 2016); Bath County, Virginia
where 4 VBEBs were found hibernating in 2 caves (VDGIF 2017 data);and Pulaski County,
Kentucky where one male VBEB was found hibernating. This site is located 32.8 miles from the
closest known VBEB site (Kiser 2016) (USFWS 2019).

Distinct Population Segments Defined
No

Critical Habitat Designated
Yes; 11/30/1979.

Legal Description
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On November 30, 1979, the Service determined the Virginia big-eared bat to be an endangered
species and determined five caves in West Virginia to be critical habitat.

Critical Habitat Designation
The critical habitat designation for Corynorhinus (=Plecotus) townsendii virginianus includes five
caves in Pendleton and Tucker Counties, West Virginia.

Pendleton County: Cave mountain Cave, Hellhole Cave, Hoffman School Cave, Sinnit Cave.
Tucker county: Cave Hollow Cave.

Primary Constituent Elements/Physical or Biological Features
Not specified. The Virginia big-eared bat depends on the maintenance of precise conditions in
these caves which it must use for hibernating sites in the winter and for nurseries in the summer.

Special Management Considerations or Protections
Activities that may adversely modify critical habitat include: 1. Any action which would
sustantially alter the physical structure, temperature, humidity, or air flow of the designated
caves culd adversely modify critical habitat since the virginia big-eared bat depends on the
maintenance of precise conditions in these caves which it must use for hibernating sites in the
winter and for nurseries in the summer. 2. any action which would result in disturbance of the
bats in their hibernating or nursery caves would adversely affect critical habitat since the species
is highly tolerant of human disturbance. Such activity might inlude blasting or construction in or
near the dsignated caves, or increasing human access to the caves.

Life History

Feeding Narrative
Adult: Feeds principally on moths. Forages over fields and woods, with individuals routinely
traveling 3-5 miles from roost cave to foraging area (End. Sp. Tech. Bull., Sept./Dec. 1991). In
eastern West Virginia, Lepidoptera was the most important insect order in the diet, followed by
Coleoptera, Diptera, and Hymenoptera; compared to availability, selectively consumed
Lepidotera and avoided Coleoptera; forest insect comprised a substantial part of the diet
(Sample and Whitmore 1993).; Food Habits: Invertivore (Adult, Immature). Activity usually
begins well into the night, late relative to other bats. After an initial feeding period, roosts and
rests during the night, presumably before a later feeding bout. Commonly arouses in winter,
changing position within a hibernaculum or moving to a nearby cave or mine.; (NatureServe,
2015). Townsend's big-eared bat feeds principally on small moths (Microlepidoptera), averaging
6mm in length (range 3 to 10 mm), and also may take other insects, including representatives of
Neuroptera, Coleoptera, Diptera, and Hymenoptera (Hamilton, 1943; Ross, 1967; Whitaker et al,
1977). Howell (1920) noted that Townsend's big-eared bat captured insects from leaves and
other places. However, Bell (in Kunz and Martin, 1982) noted that big-eared bats feed mostly in
the air along forested edges and should not be regarded as foliage gleaners (USFWS, 1984).

Reproduction Narrative
Adult: Maximum longevity reported for this species is 16 years 5 months, based on recoveries of
banded bats in California (Paradiso and Greenhall, 1967). The following is a summary by Kunz
and Martin (1982) of Pearson's work: Estrus and subsequent copulation begin in autumn and
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the peak of copulations occurs from November through February, although some females
apparently mate before arriving at hibernacula. Young females are reproductively active and
mate in the"ir first autumn. Spermatozoa are stored in the reproductive tracts of females until
spring, when ovulation, fertilization, and gestation occur. Ovulation may occur either before or
after females leave hibernation. Development of a single embryo takes place in the right uterine
horn. The length of gestation varies from 56 to 100 days, depending on spring temperatures and
the varying amounts of torpor experienced by different individuals. Parturition occurs in late
spring and early summer, followed by an anestrous period. In adult males, spermatogenesis
occurs during the summer, reaching maximum activity in September. By late September and
early October, the testes of adults begin to atrophy, coinciding with the appearance of sperm in
the enlarging eipididymides. The accessory glands reach full size in late October. Copulation is
preceded by a ritualized precopulatory behavior characterized by the production of audible
vocalizations, followed by head nuzzling which may be directed at either torpid or active
individuals. Young males fail to reach sexual maturity in their first autumn. As in other bats, baby
Townsend's big-eared bats are large at birth, weighing nearly 25% of their mother's post-partum
mass. Newborn bats are naked and their large ears lie over their unopened eyes for the first few
days. Within a few hours after birth they can produce audible 'chirps' which may play an
important role in mother-infant recognition. At the age of one week, young bats are capable of
producing adult-like audible 'squawks'. Young bats grow rapidly, nearly reaching adult forearm
size in one month. They are capable of flight at 2.5 to 3 weeks and are fully weaned by 6 weeks
(USFWS, 1984).

Spatial Arrangements of the Population
Adult: Clumped (NatureServe, 2015)

Environmental Specificity
Adult: Narrow/specialist (NatureServe, 2015)

Tolerance Ranges/Thresholds
Adult: Low (NatureServe, 2015)

Site Fidelity
Adult: High (NatureServe, 2015)

Habitat Narrative
Adult: Species inhabits caves typically in limestone karst regions dominated by mature
hardwood forests of hickory, beech, maple, and hemlock (Matthews and Moseley 1990). Prefers
cool, well-ventilated caves for hibernation (Matthews and Moseley 1990); roost sites are often
near cave entrances or in places where there is considerable air movement (Handley 1991).
Males and females hibernate together. In summer, males occur singly or in groups in caves
(Handley 1991). In eastern Kentucky, feeding roosts were in cliffs adjacent to two maternity
roosts and one bachelor roost (Burford and Lacki 1998). Individuals may move from one roost to
another at any season. Maternity colonies settle deep within caves, far from entrance
(Matthews and Moseley 1990); these caves are warmer than those used for hibernation. In
Kentucky, used limestone caves, except in one instance in which a sandstone rock shelter was
used (Lacki et al. 1994). In Kentucky, often detected in old fields and above cliffs (Burford and
Lacki 1995) (NatureServe, 2015). High eclogical integrity of the population and site fidelity as
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well as low tolerance ranges are inferred based on the species need to inhabits caves that are
not disturbed.

Dispersal/Migration

Motility/Mobility
Adult: High (NatureServe, 2015)

Dispersal/Migration Narrative
Adult: Fairly sedentary; not known to migrate more than about 64 km between hibernation and
maternity caves (Matthews and Moseley 1990) (NatureServe, 2015).

Population Information and Trends

Resiliency:
Moderate (inferred from NatureServe, 2015)

Representation:
Moderate (inferred from NatureServe, 2015)

Redundancy:
Moderate (inferred from NatureServe, 2015)

Number of Populations:
6 -20 (NatureServe, 2015)

Population Size:
The current total population of the species is approximately 19,574 bats in hibernacula and
11,778 within the known maternity sites (USFWS, 2019). The large majority of these bats are
currently concentrated in 10 hibernacula and 18 maternity sites distributed among 4 genetically
distinct populations located in geographically distinct regions (USFWS, 2019).

Population Narrative:
Total known population was 3,866 bats (Il colonies) in 1984 (Bagley and Jacobs 1985), about
10,000 in the late 1980s (Dalton 1987). In 1987, the total West Virginia population was 8000,
based on a count of about 3500 females, up almost one-third since 1983 (Matthews and
Moseley 1990). A 1991 count of the 9 summer colonies in West Virginia yielded 4455
individuals, a 15 percent increase from the 1990 count and a 20 percent increase from 1984
(End. Sp. Tech. Bull., Sept./Dec. 1991); the count was basically unchanged in early 1992, but in
May 1992 the largest known maternity colony (1300 individuals) of this subspecies was
discovered (1992 End. Sp. Tech. Bull. 17(12):18). The largest known concentration of this species
is in Hellhole Cave, West Virginia; the count for the 1994-1995 season was 6378 individuals (End.
Sp. Bull. 20(4):21). As of the mid-1990s, West Virginia/North Carolina population was more than
13,000 (1994 End. Sp. Tech. Bull. 19(5):14). In Kentucky, the hibernating population in Stillhouse
Cave increased from 1700 in 1982 to 2600 in 1987 (Matthews and Moseley 1990). Virginia
population in the 1980s was about 2000 and stable (Dalton 1987, Handley 1991). Total
population in 1997 probably was less than 20,000 (Pupek 1997). Known from about 15 caves in
4 states (Kentucky-1, Virginia-2, West Virginia-11, North Carolina-1). Other colonies have either
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declined or disappeared (NatureServe, 2015). Moderate resiliency, representation and
redundancy are inferred based on the number of known population and their relatively
disperesed geography.

Threats and Stressors

Stressor: Development (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of habitat

Narrative: Foraging habitat in some areas have been lost to development (USFWS, 2008).

Stressor: Mining activities (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of habitat

Narrative: Mining activities could potentially impact some of the caves that support this species
(USFWS, 2008).

Stressor: Protection of cave habitat (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of habitat

Narrative: Most caves are protected (gated). However, some privately owned caves are not
(USFWS, 2008).

Stressor: Rock climbing (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of habitat

Narrative: Rock climbing activity has increased in an area of Kentucky which has potential
habitat. Inadvertent disturbance could occur (USFWS, 2008).

Stressor: White nosed syndrome (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of individuals/loss of populations

Narrative: Although not known to occur in VBEB habitats this species is susceptible to possible
infestation (USFWS, 2008).

Stressor: Predation (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of individuals

Narrative: Predation by house cats and black rat snakes has been documented (USFWS, 2008).

Stressor: Wind turbines (USFWS, 2008)
Exposure:
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Response:

Consequence: Loss of individuals

Narrative: The anticipated development of wind turbines near hibernacula maternity colony
caves is a threat to this species (USFWS, 2008).

Stressor: Vandalism (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of habitat

Narrative: Even when gates are locked, cave vandalism can be a problem (USFWS, 2008).

Stressor: Road mortalities (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of individuals

Narrative: VBEB has become more susceptible to road mortalities as areas around their habitat
become more developed (USFWS, 2008).

Stressor: Oil and brine separation plants (USFWS, 2008)

Exposure:

Response:

Consequence: Loss of individuals

Narrative: Oil and brine separation plants are a threat to this species (USFWS, 2008).

Recovery

Reclassification Criteria:
A minimum number of maternity, hibernation, and bachelor sites and total abundance for each
MU are attained as described in table 1 of the Recovery Plan Draft Amendment 1 (USFWS, 2019)

For each MU, total population numbers for both hibernacula and maternity sites are stable or
increasing for a timeframe approximately equal to the lifespan of a VBEB, (approximately 16
years), which encompasses multiple VBEB generations, and meet or exceed the minimum
population numbers listed in table 1 for the most recent half of that timeframe. Numbers shall
be based on biennial monitoring of hibernation sites and annual monitoring of maternity sites
using Service-approved protocols (USFWS, 2019).

For all sites needed to support the minimum population numbers and distribution specified in
table 1, long-termt management agreements are in place (finalized and fully implemented) with
responsible land and resource management entities. Long-term protection is defined to include:
a) The site is located on state or Federal lands with an established long-term management plan,
oritis located on private lands with a sighed enforceable management agreement that will
transfer to new owners; and b) The management plan or agreement specifies that the area will
be maintained for the benefit of the VBEB and ensures that habitat (including both the surface
and subsurface features) sufficient to support all life functions at all life stages of the
populations that utilize the area will be conserved; and c) Human access to the site is controlled
by the installation of gates or fences, unless the site is located in a sufficiently remote location
such that access violations are not expected. In addition, the site must be closed to access
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during all periods VBEBs are expected to be present (except for access needed to manage or
monitor the bats or the site). Signs are placed at the site to indicate access is prohibited (USFWS,
2019).

Long-term management agreements are in place to protect features essential to all identified
key foraging areas (USFWS, 2019).

Delisting Criteria:

Delisting for the VBEB may be considered when criteria 1 through 4 above are maintained and
when all of the following additional criteria are met: Within each MU, all sites needed to support
the minimum population numbers and distribution as specified in table 1 are connected by
habitats that support travel between sites (USFWS, 2019).

Long-term mechanisms are in place to deter, monitor, detect, and enforce access violations;
maintain any gates, fences, and other access controls; and ameliorate adverse effects (including
predation) for all sites required to meet criterion 1. Effective monitoring programs are in place
to detect access violations and damage to any gates or other access controls in a timely manner.
Responsible management entities are identified and accountable for maintaining and repairing
access controls, and for regulating and controlling threats from predation (USFWS, 2019).

Recovery Actions:
e Review of the existing list of recovery actions as well as the 2008 and 2019 status reviews
indicates that some recovery actions have been completed (USFWS, 2019).

Conservation Measures and Best Management Practices:

Continue Monitoring Population Trends at All Essential Sites: One recovery criterion for downlisting
in the 1995 recovery plan requires maintenance of a stable or increasing OBEB population at all
known essential caves over a 10-year period. Results from a recent genetic study (Weyandt et al.
2005) corroborate the importance of monitoring the population trends at each colony. The research
suggests very strong site fidelity and limited dispersal by females, and high natal philopatry. These
results suggest that failure to protect a maternity site may result in the loss of genetic variation.
Each essential site should continue to be monitored over the next 10 years to determine population
trends. The hibernacula that are difficult to monitor without disturbing the bats should be
monitored every three years (USFWS, 2008).

Acquire Essential Caves and Important Foraging Habitat for Additions to the Ozark Plateau NWR:
The Ozark Plateau NWR was approved, in 2005, to expand up to 15,000 acres in Adair, Delaware,
Ottawa, Sequoyah, Craig, Mayes, and Cherokee counties, Oklahoma. The Environmental Assessment
for the approved Expansion of the Ozark Plateau NWR (Service 2002) includes a land protection plan
that identifies: 1) important known habitat for the OBEB in need of long-term protection, 2) the
preferred type of protection for each tract, 3) the minimum type of protection deemed necessary,
and 4) a protection priority classification for each site. Protecting additional OBEB caves and
foraging areas through fee title acquisition and conservation easements would help minimize future
destruction and modification of cave and foraging habitats. Adding cave sites to the refuge also
would facilitate monitoring of the sites and help regulate human entry for scientific, recreational,
and educational purposes. Additional OBEB essential and limited-use caves and surrounding
foraging areas need protection through acquisition and/or other measures such as cave gating.
Important sites that currently are not afforded protection include essential caves AD-17, AD-24, AD-
25, AD-T1, and WA-5202, as well as numerous limited-use caves. These sites could be acquired by
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the Service as additions to the refuge or by other natural resource agencies and conservation groups
through fee title acquisition or through conservation easements when sellers or donors are willing.
The development of voluntary cooperative agreements and cave management plans to protect
forested foraging habitat and caves also are potential conservation measures that can be pursued to
prevent habitat loss and modification (USFWS, 2008).

e Increase Staff and Funding Levels at the Ozark Plateau NWR: Refuge responsibilities are extensive
and include developing and maintaining positive landowner relations, developing and implementing
cooperative agreements with landowners, working with state and federal agencies, universities, and
non-profit organizations, constructing cave gates and fences, repair and maintenance of cave gates
and fences, habitat enhancement and restoration (e.g., timber thinning, planting, prescribed burns,
etc.), maintenance of roads and buildings, annual monitoring of bat populations, cavefish and cave
crayfish monitoring, identifying important tracts for future acquisition, placement and maintenance
of interpretative and warning signs at cave entrances, law enforcement, mapping essential caves,
facilitating important research, developing and implementing plans for scientific, educational, and
other public use, actively preparing proposals for funding from the Service and other agency and
private sources for management and acquisition, and preparing important planning documents.
Inadequate funding and insufficient staffing at the Ozark Plateau NWR would only continue to make
refuge management, and, hence, meeting an OBEB recovery criterion difficult. The Southwest
Region’s “National Wildlife Refuge System Work Plan” for FY 2007 — 2009 identifies the Ozark
Plateau NWR as a Tier 1 focus refuge for the Region. This classification implies that staff and funding
from refuges classified as Tier 2 (Targeted Reduction Refuges) and Tier 3 (Satellite Refuges) would
be shifted to the Ozark Plateau NWR. Increasing staffing and funding levels would help ensure
sufficient operation of the refuge and facilitate recovery of the OBEB. Filling the following positions
would facilitate more efficient operation of the Refuge: 1) Refuge Manager, 2) Fish and Wildlife
Biologist, and 3) Administrative Assistant (USFWS, 2008).

e Develop Voluntary Cooperative Agreements with Private Landowners: The OBEB is known to forage
up to 5 miles from cave sites. Efforts to protect foraging habitat should focus on areas within a 5-
mile radius from known caves (Harvey 1992, Clark et al. 1993, Wethington et al. 1996). Most surface
foraging habitat occurs on private land. Although acquisition in fee title is the most secure and long-
term means of protecting OBEB caves and foraging habitat, purchase of all areas necessary for the
recovery of the OBEB likely would not be possible due to the large area used by OBEBs. Therefore,
working with private landowners has and will continue to be an important recovery tool. The
Service’s Partners for Fish and Wildlife Program is designed to work cooperatively with private
landowners to protect and enhance fish and wildlife resources. The Partner’s Program has provided
financial assistance for the construction of cave gates in Oklahoma. Where possible, the Partner’s
Program should continue to be used to protect cave sites from human disturbance through financial
and technical assistance. In addition, a number of important caves on private land have been gated
with funds from Section 6 of the Endangered Species Act in cooperation with Oklahoma Department
of Wildlife Conservation and Rogers State University. This program is popular with private
landowners and has been very successful and should continue. Establishing relationships with
private landowners also could facilitate the development of voluntary cooperative agreements to
protect forested foraging habitat. Potential avenues for these voluntary agreements include the
development of Safe Harbor Agreements and TNC’s Natural Area Registry Program (USFWS, 2008).

e Facilitate Management by Other Agencies and Groups: The Service has worked closely with several
state and federal agencies, tribes, universities, and non-profit organizations to protect and manage
OBEB habitats, including the ODWC, ANHC, AGFC, the Cherokee Nation, Ozark National Forest, the
Oklahoma and Arkansas Chapters of TNC, City of Tulsa, Land Legacy, and the local chapter of the
NSS (Tulsa Regional Oklahoma Grotto). Universities involved include Rogers State University,



SPECIES PROFILES ***k%* DRAFT - For Review ***** 3/25/2020

Oklahoma State University, University of Oklahoma, Northeastern State University, Southeastern
Oklahoma State University, University of Central Oklahoma, University of Arkansas, and Arkansas
State University. The Service should continue to coordinate management efforts with other agencies
and organizations. Essential foraging habitat that is available from willing sellers should be identified
for future purchase by the States of Oklahoma and Arkansas through the Recovery Land Acquisition
Program and other mechanisms. Landowners of important tracts that are not for sale should be
approached regarding conservation easements and possible voluntary cooperative agreements,
such as The Nature Conservancy’s Natural Area Registry Program (USFWS, 2008).

e Fine-Tune and Standardize Annual Monitoring at Maternity Colonies: The population trend analysis
at all known essential caves revealed a statistically significant trend at only four of the 15 sites
analyzed. The inability to determine whether the population was increasing, decreasing, or stable at
most of the essential sites is likely attributable to several possible factors, including movements of
bats among the caves and other life history traits that make monitoring more difficult. Additionally,
surveyors conducting exit counts in mid-June could unknowingly count only adult females in some
years and females plus newly volant young in others. As the climate warms the bats may be
reproducing earlier in the year and the young flying earlier. Fine-tuning and standardizing the
monitoring approach likely will facilitate collection of more comparable data and enhance efforts to
determine population trends at known sites (USFWS, 2008).

e |nvestigate the Feasibility of Gating AD-24 and/or -25 to Minimize Human Disturbance: Apparent
declines of the AD-13/24/25 colony may be attributable to movement among caves, as discussed
above. Human disturbance could be a contributing factor to the potential movement. Although AD-
13 is gated to prevent unnecessary human disturbance and vandalism, neither AD-24 nor -25 are
afforded such protection. The landowner of these sites should be contacted regarding
implementation of this conservation measure (USFWS, 2008).

e Assess the Ownership and Protective Status of All Known Limited-Use Sites: Limited-use sites should
be afforded protection. These sites provide important habitat for small groups of bats and solitary
males during the summer. An assessment of the ownership and protective status (e.g., gated,
cooperative landowner agreement, etc.) for each site should be determined. Conservation
easements, fee title acquisitions, and cooperative landowner agreements should be sought on all
unprotected sites (USFWS, 2008).

e Re-Visit Historic and Possible OBEB Caves in Missouri: An OBEB survey was conducted at 34 sites in
Missouri during the summer and fall of 1999 (Elliott et al. 1999). During this survey, evidence of
OBEB use, in the form of neatly clipped moth wings, was discovered at two cave sites. A list of the
sites from the survey effort is available from the MDC. At a minimum, the two sites with evidence of
use should be re-visited periodically. The Oklahoma Ecological Services Field Office currently is
working with the Missouri Ecological Services Field Office to investigate possible funding sources
and the availability of qualified biologists to conduct an OBEB survey in Missouri within the next few
years (USFWS, 2008).

e Continue to Search for Caves of Importance: The possibility of finding new essential and limited-use
OBEB sites in the Ozarks still exists. For example, in the summer of 2006, a cluster of 15 OBEBs was
discovered in a sandstone talus crack on a private in-holding within the Ozark National Forest.
Additionally, annual monitoring efforts at maternity sites and hibernacula present a disparity
between summer and winter population estimates. Numbers of OBEBs estimated from summer
maternity counts are larger than those found during winter hibernacula counts. This indicates there
are likely major hibernacula being used by OBEB that have not yet been located. Therefore, searches
for unknown maternity sites, limited-use sites, and hibernacula should continue throughout the
Ozarks in Oklahoma and Arkansas. Additionally, evidence of possible OBEB occurrence in the form of
neatly clipped moth wings and guano has been found in many caves in Oklahoma, Arkansas, and
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Missouri. These sites should be revisited to determine whether they are caves of importance.
Equipment, such as the Anabat detector that can be placed near cave entrances to record and help
identify echolocating bats, may prove valuable in this effort. Should re-visitation of historic or
possible sites in Missouri find OBEBs, search efforts should be intensified in Missouri (USFWS, 2008).
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SPECIES ACCOUNT: Cynomys parvidens (Utah prairie dog)

Species Taxonomic and Listing Information
Listing Status: Threatened; 06/04/1973; Mountain-Prairie Region (R6) (USFWS, 2016)

Physical Description
A large rodent (prairie dog). Summer pelage is reddish (tawny olive to clay) dorsally, mixed with
black-tipped hairs; short, white-tipped tail the terminal half of which has a white center; total
length 31-36 cm (Whitaker 1996) (NatureServe, 2015). The Utah prairie dog (Cynomys
parvidens) is the smallest species of prairie dog. Individuals are typically 12 to 14 inches (in)
long (Hollister 1916) and weigh 1.4 to 3.1 pounds (Wright-Smith 1978) (USFWS, 2015).

Taxonomy
There are five species of prairie dogs native to North America (Hoogland 2003). Taxonomically,
prairie dogs (Cynomys spp.) are divided into two subgenera: the white-tail and black-tail. The
Utah prairie dog (C. parvidens) is a member of the white-tail group, subgenus
Leucocrossuromys. Other members of this group, which also occur in Utah, are the white-tailed
prairie dog (C. leucurus) and the Gunnison prairie dog (C. gunnisoni). The Utah prairie dog is
recognized as a distinct species (Zeveloff 1988; Hoogland 1995), but is most closely related to
the white-tailed prairie dog. These two species may have once belonged to a single
interbreeding species (Pizzmenti 1975). They are now separated by ecological and
physiographic barriers and exhibit genetic differences (USFWS, 2015).

Historical Range
The type locality for the Utah prairie dog is Buckskin Valley in Iron County, Utah (Pizzimenti and
Colllier 1975). Historically, Utah prairie dog colonies were found as far west as Pine and Buckskin
Valleys in Beaver and Iron Counties, and may have occurred as far north as Nephi, southeast to
Bryce Canyon National Park, east to the foothills of the Aquarius Plateau, and south to the
northern borders of Kane and Washington Counties (Pizzimenti and Collier 1975) (USFWS,
2015).

Current Range
The range is restricted to an area of about 1,850 square kilometers in southern Utah. Prior to
control programs, the range reportedly extended from Pine and Buckskin valleys in Beaver and
Iron counties (perhaps west to Modena in Iron County), north to at least Salina Canyon and near
Gunnison in Sevier County (possibly to Nephi), south to Bryce Canyon National Park, and east to
the foothills of the Aquarius Plateau (Collier 1974, Pizzimenti and Collier 1975, McDonald 1997).
More recently, this species occurred in substantial populations in only three areas: the Awapa
Plateau, along the east fork of the Sevier River, and in eastern Iron County; the grass and Sevier
river valleys, plus three small, widely separated mountain valleys have small populations (Collier
1974, Pizzimenti and Collier 1975). The species is scarce or absent in the Aquarius Plateau,
Fremont and Paria valleys, and Salina Canyon (Collier 1974, Pizzimenti and Collier 1975)
(NatureServe, 2015). Today, Utah prairie dogs are limited to the central and southwestern
quarter of Utah in Beaver, Garfield, Iron, Kane, Piute, Sevier, and Wayne Counties (USFWS,
2012).

Distinct Population Segments Defined
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No

Critical Habitat Designated
No;

Life History

Feeding Narrative
Adult: Feeds primarily on grasses, alfalfa, leafy aster, European glorybind, wild buckwheats in
seed, flowers and seeds of shrubs, and insects when available; also may consume cattle feces;
generally prefers flowers and seeds over leaves. Inactive and torpid in severe winter conditions.
Adults emerge and begin foraging from mid-March to early April, enter dormancy mid-July to
mid-August; juveniles enter dormancy from early October to mid-November; low elevation
colonies (below 7000 ft) generally are two weeks earlier than higher elevation colonies (Spahr et
al. 1991) (NatureServe, 2015). Grasses are a staple of the annual diet (Crocker-Bedford and
Spillett 1981; Hasenyager 1984) (USFWS, 2012).

Reproduction Narrative
Adult: Reproduce slowly, relative to other rodents (Hoogland 2001). Females produce only one
litter per year, but the probability of weaning a litter each year is only 67% (Hoogland 2001).
Although all females copulate as yearlings, only 49% of males do so (Hoogland 2001). For
females that wean offspring, mean litter size at first emergence from the nursery burrow is 3.88
(Hoogland 2001). Mating occurs in March or April. Gestation lasts about 1 month. Young are
born in late April or early May. Litter size is 2-10 (average 3-5). Young emerge above ground at 6
weeks (late May to early June), weaned in about 7 weeks, first breed at about 2 years.
Survivorship in first year less than 50%; only 30% remain alive at the end of their second year
(Hoogland 2001) (NatureServe, 2015). One half to two thirds of Utah prairie dog’s adult
population is female (Mackley et al. 1988). Due to their limited reproductive rates, short life
span and high mortality rates, numbers of individuals counted within a colony can fluctuate
greatly throughout the year with low points in the spring and peaks in the late summer when
adults and pups are above ground. The adult females play the major role in caring for young,
they are also the primary ones that provide warning of danger (Wright Smith 1978) (USFWS,
2015).

Geographic or Habitat Restraints or Barriers
Adult: Brushy vegetation, occurs at 5,400 - 9,500 ft. elevation (USFWS, 2015)

Spatial Arrangements of the Population
Adult: 2.5/ha to more than 74/ha; colonial (NatureServe, 2015)

Habitat Narrative
Adult: Habitat consists of grasslands, in level mountain valleys, in areas with deep well-drained
soil and vegetation that prairie dogs can see over or through. Prairie dogs dig underground
burrow systems, in which the young are born. Population densities are extremely variable,
ranging from a mean of less than 2.5/ha to more than 74/ha (Pizzimenti and Collier 1975). Lives
in colonies ("towns"). Colony structure is dynamic in size and location; social units within colony
comprise a dominant male, several females, and the young of the past 2 years (Matthews and
Moseley 1990) (NatureServe, 2015). They often select colony sites in swales where the
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vegetation can remain moist even in drought conditions (Collier 1975; Crocker Bedford and
Spillet 1981). Utah prairie dogs are found in elevations from 5,400 ft on valley floors up to 9,500
ft in mountain habitats. Vegetation must be of short stature to allow the prairie dogs to see
approaching predators as well as have visual contact with other prairie dogs in the colony
(Collier 1975; Crocker-Bedford and Spillet 1981). Prairie dogs will avoid areas where brushy
species dominate, and will eventually decline or disappear in areas invaded by brush (Collier
1975; Player and Urness 1983). Well-drained soils are a habitat requirement for Utah prairie
dogs to excavate burrow sites (USFWS, 2015).

Dispersal/Migration

Motility/Mobility
Adult: Moderate (inferred from USFWS, 2015)

Migratory vs Non-migratory vs Seasonal Movements
Adult: Non-migratory (NatureServe, 2015)

Dispersal
Adult: Low (USFWS, 2015)

Immigration/Emigration
Adult: Emigrates from natal and breeding areas (USFWS, 2015)

Dispersal/Migration Narrative
Adult: This species is non-migratory (NatureServe, 2015). Traditionally, it was thought that natal
dispersal (movement of first year animals away from their area of birth) and breeding dispersal
(emigration of sexually mature individuals from the area where they copulated) were male-
biased, leading to higher mortality rates to young males from predation (Hoogland 2003).
However, recent genetic work in a range wide study showed that of the Utah prairie dogs that
dispersed, 25 percent were adult females (Brown 2009). Young male Utah prairie dogs disperse
in the late summer with average dispersal events of 0.35 mile (mi), long-distance dispersal
events of up to 0.75 mi, and unusually long-distance dispersals of 4 mi (Mackley et al. 1988;
Brown et al. 2011). In the summer of 2014 the Utah Division of Wildlife Resources documented
a recently translocated individual traveling upwards of 10 miles (USFWS, 2015).

Population Information and Trends

Population Trends:
Decline of > 90% (NatureServe, 2015)

Species Trends:
Increasing (USFWS, 2015)

Resiliency:
Low (inferred from NatureServe, 2015)

Redundancy:
Moderate (inferred from NatureServe, 2015)
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Number of Populations:
~24 (NatureServe, 2015)

Population Size:
11,431 (USFWS, 2015)

Population Narrative:
Population in 1920 (before control programs) has been estimated at 95,000 (USFWS 1990).
Historical area of occupancy has declined from about 1,800 square kilometers historically to only
about 28 square kilometers today. This species has experienced a long-term decline of > 90%.
On a broad scale, USFWS (1991) mapped about two dozen subpopulations (distinct patches of
occupied habitat) (NatureServe, 2015). Rangewide adult counts were as high as 11,431 in the
2014 spring census count (Utah Division of Wildlife Resources (UDWR 2010a, UDWR 2015) with
a low count of 1,866 in 1976. Counts of adult Utah prairie dogs from 2010 to 2014 are 5,642;
6,640; 7,979; 7,270; and 11,431 respectively (5 year average= 7,792) (UDWR 2010a, UDWR
2012, UDWR 2014, UDWR 2015) (USFWS, 2015).

Threats and Stressors

Stressor: Poisoning (USFWS, 2015)

Exposure:

Response:

Consequence:

Narrative: The major historical decline was primarily a result of intensive poisoning efforts. For
example, in 1971, poisoning "annihilated" one of the few remaining large colonies (near Loa,
Wayne County) (Pizzimenti and Collier 1975). In 1972, the largest colony (Enoch, Iron County)
was reduced from more than 1,000 individuals to fewer than 50, apparently from poisoning
(Pizzimenti and Collier 1975) (USFWS, 2015).

Stressor: Sylvatic plague (USFWS, 2015)

Exposure:

Response:

Consequence:

Narrative: Utah prairie dog populations are susceptible to sylvatic plague (Yersinia pestis), a
bacterium introduced to the North American continent in the late 1800’s (Cully et al. 1993).
There is a limited understanding of the variables that determine when sylvatic plague will impact
prairie dog populations. Fleas are the vectors that spread the disease and can be brought into
the vicinity of a prairie dog colony by a suite of mammals. Plague outbreaks generally occur
when populations increase to high densities causing increased stress among individuals and
easier transmission of disease between individuals (USFWS, 2015).

Stressor: Habitat destruction (USFWS, 2015; 2012)

Exposure:

Response:

Consequence:

Narrative: Recent threats include habitat destruction resulting from residential and agricultural
development on private lands (USFWS, 2015). Grazing occurs in almost all mapped and occupied
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Utah prairie dog habitat including private, State, and Federal lands. Impacts from over-grazing
can include decreased habitat quality resulting from increases in invasive plants and decreased
vegetation diversity (Collier and Spillett 1973). OHV recreation is an increasingly common use of
public lands. It is likely that OHV use results in habitat fragmentation and reduced connectivity
across the species’ range, increasing the likelihood of local extirpations. Direct mortality may
occur as a result of collision or burrow collapse. Repeated OHV disturbances may reduce the
foraging time of Utah prairie dogs and negatively affect weight gain, resulting in decreased
overwinter survival. Energy resource exploration and development activities within the range of
the Utah prairie dog primarily include wind and oil and gas development. These facilities can
result in the loss and fragmentation of Utah prairie dog habitat and increased predation due to
added perching locations for raptors. Resulting impacts to prairie dogs from oil and gas
development may include direct mortality from vehicles; direct mortality associated with
increased access by recreational shooters who use the new roads (Gordon et al. 2003); increased
disturbance responses from increased human activity; direct loss and fragmentation of habitat
and forage resources during exploration, drilling, and production; and indirect loss of forage
resources from invasive nonnative plant species (Seglund and Schnurr 2009) (USFWS, 2012).

Stressor: lllegal killing (USFWS, 2015)

Exposure:

Response:

Consequence:

Narrative: Deliberate (illegal) poisoning and shooting by ranchers and farmers concerned about
agricultural damage.See Iron County Commission and Utah Division of Wildlife Resources (1998)
for further information and references (NatureServe, 2015; USFWS, 2015).

Stressor: Drought (USFWS, 2015)

Exposure:

Response:

Consequence:

Narrative: Drought may reduce prairie dog food resources and cause population declines in
colonies on drier sites (USFWS, 2015).

Stressor: Inadequacy of regulatory machanisms (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: The available Federal and State regulatory mechanisms would provide some
protection, but are inadequate to conserve the Utah prairie dog in the absence of the ESA’s
protections (USFWS, 2012).

Stressor: Genetic diversity (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Genetic variance within Utah prairie dog populations is low — less than half that
commonly observed for black-tailed prairie dogs (Chesser 1984; Ritchie and Brown 2005; Brown
2009a). This may be the result of genetic drift in small populations (Chesser 1984). Genetic
diversity can be negatively impacted by periodic population bottlenecks (e.g., caused by plague
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epizootics), and by land uses that fragment Utah prairie dog colonies, decreasing dispersal and
genetic exchange. Reduced gene flow between populations could be a concern for long-term
population viability (Cooke 1993) (USFWS, 2012).

Stressor: Climate change (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: The climate in southern Utah has become progressively drier over the last several
thousand years, which has led to the gradual transition of grass-dominated ecosystems to those
dominated by shrubs. Continued vegetation shifts may result in reduced prairie dog habitat
guantity and quality over time. Thus, climate change has emerged as a significant concern for the
Utah prairie dog, particularly in regard to the potential for increasingly prolonged drought cycles
(USFWS, 2012).

Stressor: Vegetation community changes (USFWS, 2012)

Exposure:

Response:

Consequence:

Narrative: Potential adverse and beneficial impacts may be associated with vegetation
community changes. Some of the adverse impacts from planned vegetation treatments are
disturbance to prairie dogs from people or equipment, the movement of small amounts of soil or
vegetation into burrow entrances, the leveling of mounds, or the loss of forage in a colony.
Changes also may occur to the vegetation community from a lack of, or suppression of, naturally
ignited fires. Wildfires were important historically in maintaining open or grassy areas within the
shrub-steppe ecosystem. Invasive plant species alter ecological processes by displacing native
species, increasing the vulnerability of communities to more invaders, and reducing wildlife
habitat quality (Masters and Sheley 2001). They can be particularly damaging in areas of low
moisture, including shrub-steppe habitats, because they reduce water infiltration of the soil and
possess deeper roots than native species, allowing them to use more water and reduce nutrient
availability over time (DiTomaso 2000). Cheatgrass also can alter fire-return intervals and
dramatically expand its range after fire (Masters and Sheley 2001; BLM 2011). Site-specific fire
suppression, prescribed fire, and vegetation restoration activities can impact Utah prairie dogs or
their habitat if such activities occur within occupied colonies. Damage to burrows may
occasionally occur as a result of using heavy equipment. Smoke, fire, noise, or other fire-related
disturbances may result in harassment, displacement, injury, or possible mortality of prairie dogs,
or immediate post-project alteration of key habitat components (e.g., forage or vegetation
cover). Furthermore, increased human presence related to fire and vegetation management
activities may alter Utah prairie dog behavior, reducing the amount of time available for the
individuals to forage and causing an unnecessary expenditure of energy in fleeing and alerting
others (USFWS, 2012).

Recovery

Reclassification Criteria:
Not available

Delisting Criteria:
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1. At least 5,000 acres (ac) (2,023 hectare (ha)) of occupied habitat are protected in perpetuity
in each RU (West Desert, Paunsaugunt, and Awapa Plateau). These occupied habitat criteria will
be spatially distributed to provide sufficient connectivity and gene flow within each Recovery
Unit (RU) (USFWS, 2012).

2. At least 2,000 adult animals (at least 1,000 counted adults in the spring counts) are present in
each RU (West Desert, Paunsaugunt, and Awapa Plateau) within protected habitat for five
consecutive years (USFWS, 2012).

3. Management strategies are in place to prevent and respond to threats from disease (USFWS,
2012).

4. Education, outreach, and public relations programs and state and/or local regulations are in
place and are sufficient to minimize illegal take, manage legal lethal control post-delisting, and
foster habitat management practices (USFWS, 2012).

5. Utah prairie dog-specific adaptive management strategies are in place on protected lands to
improve suitable habitat in a manner that also will facilitate management responses to changing
climatic conditions and other threat factors that are difficult to predict (USFWS, 2012).

Recovery Actions:

e Prioritize Utah prairie dog habitat for protection and management (USFWS, 2012).

e Conserve habitat on non-federal lands (USFWS, 2012).

e Manage and improve Utah prairie dog habitat on federal lands (USFWS, 2012).

e Develop and implement research priorities to improve our understanding of dispersal
habitat (USFWS, 2012).

e Continue agency cooperation on Utah prairie dog surveys and annual population monitoring
using existing protocols throughout the designated RUs. Consider other population
monitoring techniques, such as occupancy modeling, as appropriate to improve
understanding of range-wide Utah prairie dog distribution and trends (USFWS, 2012).

e Cooperatively expand Utah prairie dog surveys to unmapped but potential habitat to
document the species’ distribution (USFWS, 2012).

e Select and prioritize translocation sites across the range of Utah prairie dogs (USFWS, 2012).

e Implement translocations in accordance with Recommended Translocation Procedures to
increase the number of Utah prairie dog colonies throughout the species’ range (USFWS,
2012).

e Develop and implement research priorities to improve translocation efforts (USFWS, 2012).

e Develop and implement a plague prevention and response plan. This should include
prioritizing focal areas and timeframes for preventative treatments (USFWS, 2012).

e Develop and implement a monitoring strategy and database for plague (USFWS, 2012).

e Develop and implement research priorities to minimize impacts from plague/disease
(USFWS, 2012).

e Identify other diseases that may impact Utah prairie dogs (USFWS, 2012).

e Develop funding strategies to implement an outreach program (USFWS, 2012).

e Establish Utah prairie dog viewing sites and educational kiosks (USFWS, 2012).

e Work with State and local governments to provide regulatory and habitat protection for the
species pre- and post- delisting (USFWS, 2012).
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e Develop the capability and implement actions as needed to respond to natural disturbances
(e.g., drought, fire) (USFWS, 2012).

Conservation Measures and Best Management Practices:

Evaluate and update the occurrence and distribution data, maps, and survey efforts for the Utah
prairie dog across its known range, as information becomes available (USFWS, 2012).

Conserve sufficient acreages and distribution of occupied Utah prairie dog habitat on Federal, State,
Tribal, and private lands (USFWS, 2012).

Minimize impacts of diseases to Utah prairie dogs via research efforts, a plague prevention and
response plan, and a monitoring strategy (USFWS, 2012).

Develop the capability and implement actions as needed to respond to natural disturbances (e.g.,
drought, fire) (USFWS, 2012).

Continue the translocation of Utah prairie dogs to suitable habitat using approved protocols
(USFWS, 2012).

Develop and implement a public outreach program that promotes a better understanding of and
appreciation for the biological and habitat values of the Utah prairie dog as well as tolerance of the
species (USFWS, 2012).

Develop and implement research priorities to identify and evaluate threats and create tools to
expand Utah prairie dog colonies where appropriate to assist with adaptive management and
conservation of the species (USFWS, 2012).

Incorporate monitoring into recovery actions to ensure efficacy of actions (USFWS, 2012).
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SPECIES ACCOUNT: Dipodomys heermanni morroensis (Morro Bay
kangaroo rat)

Species Taxonomic and Listing Information
Listing Status: Endangered; October 13, 1970 (35 FR 16047).

Physical Description
The Morro Bay kangaroo rat is a small, nocturnal, burrowing rodent in the Heteromyidae family.
This family is related to squirrels rather than to rats and mice, and thus belongs in the
superfamily Sciuroidae (USFWS 1999). Like most other kangaroo rats, it has elongate hind legs
and five-clawed toes on the hind foot, relatively small front legs, long tails, and large heads with
external check pouches. The Morro Bay kangaroo rat is smaller and more darkly colored than
the most similar subspecies of Heermann's kangaroo rats (D. heermanni ssp.) (USFWS 2000).
Adult Morro Bay kangaroo rats exhibit an average weight of 65 grams (2.3 ounces); range from
26.9 to 32 centimeters (cm) (10.6 to 12.6 inches [in.]) in length (mean length of 29.3 cm or 11.5
in.); and are sexually dimorphic, with males being larger than females (Smithsonian 2015;
USFWS 1999; USFWS 2011).

Taxonomy
The Morro Bay kangaroo rat is the smallest of nine subspecies of Heermann's kangaroo rat (D.
heermanni ssp.). The Morro Bay kangaroo rat is distinguished from other subspecies of
Heerman's kangaroo rat by its darker brown dorsal coloration, incomplete or absent white hip
stripe, and black stripe across the nose. It is similar in size and general appearance to two other
species of kangaroo rats with ranges contiguous to that of Heerman's kangaroo rat, the agile
kangaroo rat (D. agailis) and the narrow-faced kangaroo rat (D. venustus); and to two
noncontinuous species, Stephens' kangaroo rat (D. stephensi) and the San Quintin kangaroo rat
(D. gravipes). Mitochondrial DNA sequencing conducted in 2007 determined it to be genetically
differentiated from all other subspecies of Heerman's kangaroo rat (D. heermanni ssp.) (USFWS
2011).

Historical Range
Historically, the Morro Bay kangaroo rat occurred throughout the vicinity of Los Osos, San Luis
Obispo County, and was reported in 1958 within a total area of 12.4 square kilometers (km2)
(4.8 square miles [sg. mi.]), of which 5.7 km2 (2.2 sq. mi.) were actually occupied by the animals
(the rest comprising unsuitable habitat) (USFWS 1999; USFWS 2011).

Current Range
The Morro Bay kangaroo rat subspecies is restricted to the vicinity of Los Osos, San Luis Obispo
County. It occurs on old, stabilized sand dunes, corresponding generally to the distribution of
Baywood fine sand soil series south and southeast of Morro Bay. Since 1971, the populations of
Morro Bay kangaroo rats at five of six disjunct sites have disappeared. Although the Morro Bay
kangaroo rat has not been captured in the wild since 1986, suitable habitat remains within the
historic distribution of this species and isolated colonies may persist; Morro Palisades is the only
site considered likely to still harbor this species. However, it is estimated that less than 1 percent
of optimum habitat now exists within its geographic range (USFWS 1999; USFWS 2011).
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Distinct Population Segments Defined
No

Critical Habitat Designated
Yes; 8/11/1977.

Legal Description

On August 11, 1977, the Director, U.S. Fish and Wildlife Service thereinafter, the Director and
the Service, respectively) hereby issues a rulemaking which determine Critical Habitat for the
Morro Bay kangaroo rat (Dipodomys heermanni morroensis) pursuant to Section 7 of the
Endangered Species Act of 1973 (42 FR 47840 - 47845). A Correction and Augmentation Final
Rule was issued on September 22, 1977 (42 FR 47840-47845).

Critical Habitat Designation
California. An area of land, water, and airspace in San Luis Obispo County, with the following
components (Mt. Diablo Meridian): T30S R10E S1/2 Sec. 14, those portions of Sec. 23 - 24 west of
Pecho Valley Road.

Primary Constituent Elements/Physical or Biological Features
Not available

Special Management Considerations or Protections
Not available

Life History

Feeding Narrative
Adult: Morro Bay kangaroo rats have a generalist feeding strategy. They feed on foliage, flowers,
fruits, seeds, and insects. In captivity, Morro Bay kangaroo rats ate seeds of the following local
plant species when offered as food: common sandaster (Corethrogyne filaginifolia), common
deerweed (Lotus scoparius), cobwebby thistle (Cirsium occidentale), black sage (Salvia
mellifera), California goldenbush (Ericameria ericoides), sealettuce (Dudleya caespitosa),
chamisso bush lupine (Lupinus chamissonis), and yellow bush lupine (Lupinus arboreus). In
addition, the captive individuals accepted stems and leaves of trefoil (Lotus sp.), dudleya
(Dudleya sp.), lupine (Lupinus sp.), and brome (Bromus sp.); and also consumed ants, crickets,
grasshoppers, and garden snails. Competition with other rodents, including burrowing rodents,
is considered a threat to the Morro Bay kangaroo rat. During the summer, Morro Bay kangaroo
rats first appear on the surface immediately after dusk and then periodically throughout the
night until 1 to 2 hours before dawn. Their foraging behavior typically involves investigating the
substrate and periodically stopping for 1 to 2 minutes while the front feet are shuffled through
the sand. They also forage directly on foliage, flowers, or fruits. Occasionally they stand up on
their hind legs, grab at low branches with their front feet, and vigorously shake the branches.
Less frequently, they may climb and move through the overstory of branches as they forage 0.5
m (20 in.) above the ground. Food items are brought to the mouth, where they are either eaten
or moved to the cheek pouches. Seed stored in the cheek pouches is either hoarded in the
burrow or hidden in small surface-pit-caches (USFWS 2011).

Reproduction Narrative
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Adult: Morro Bay kangaroo rats are solitary and are considered only slightly social. Each
individual's exclusive burrow system is only shared during mating encounters or while rearing
pups (USFWS 1999). The majority of breeding in the wild occurs in early to mid-spring. However,
captive females exhibit estrus throughout the year and may produce litters in late fall and early
winter, suggesting that the narrower seasonal pattern of breeding seen in wild populations is
probably a consequence of fluctuations in exogenous (external) factors such as moisture,
temperature, or food supply (USFWS 1999). After a gestation period of approximately 30 days,
females may give birth to one to four young and can have one to two litters per year. Kangaroo
rats are naked at birth; fine hairs start to appear whey they are 3 days old, and their eyes open
in about 2 weeks. Weaning begins soon after, and when they are about 40 days old they learn to
dig, excavating small pits with their forefeet. When they are 20 weeks old they are full grown,
with an adult’s coat of fur (Smithsonian 2015). Morro Bay kangaroo rats reach sexual maturity at
approximately 4 months. The lifespan of the Morro Bay kangaroo rat is probably 2 to 3 years in
the wild (USFWS 2011). Population and community ecology of kangaroo rats and other rodent
species in deserts is influenced by combinations of interacting biotic and abiotic factors,
including climate, substrate, vegetation, productivity, food, competitors, and predators. There is
every reason to think that Morro Bay kangaroo rat ecology is influenced by a similar set of
factors. Proper dietary intake, access to food caches, housing temperatures near
thermoneutrality, and social contact all contribute to improved body condition and reproductive
activity in captive Morro Bay kangaroo rats (USFWS 1999).

Geographic or Habitat Restraints or Barriers
Adult: Dense vegetation; fire suppression

Spatial Arrangements of the Population
Adult: Clumped

Environmental Specificity
Adult: Narrow/specialist.

Tolerance Ranges/Thresholds
Adult: Low

Site Fidelity
Adult: High

Dependency on Other Individuals or Species for Habitat
Adult: Primarily solitary; however, tend to have delayed dispersal, which leads to temporary
family groups and long-term occupancy of the same home ranges (Randall 1993).

Habitat Narrative
Adult: The Morro Bay kangaroo rat lives in burrow systems in early seral stages of the chaparral
community, in sandy soils with slopes of less than 15 degrees. The early seral stages of chaparral
community have low and sparse vegetation, widely scattered shrubs, and medium-textured
sandy loam such as southern coastal scrub, coastal sage scrub, or coastal sand plains and
stabilized dunes (NatureServe 2015). Such habitats are generally characterized by somewhat
lower plant species diversity; scattered areas of bare ground; increased coverage by deerweed
(Lotus scoparius), silverweed (Argentina anserina), and buckbrush (Ceanothus cuneatus);
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reduced coverage by yarrow (Achillea millefolium), California aster (Corethrogyne filaginifolia),
and dudleya (Dudleya sp.); and moderately sparse dispersions of California sage (Artemisia
californica), black sage (Salvia mellifera), mock heather (Ericamaria ericoides), and bush lupine
(Lupinus arboreus) (USFWS 1999). Morro Bay kangaroo rats do not occupy dense vegetation,
because it lacks their food plants, and likely inhibits their movement. As the young coastal dune
scrub matures, the vegetation becomes taller and denser, which inhibits germination of annual
plants. The changing habitat becomes less favorable to Morro Bay kangaroo rats as succession
progresses (USFWS 2011). The Morro Bay kangaroo rat is primarily solitary; however, they tend
to have delayed dispersal, which leads to temporary family groups and long-term occupancy of
the same home ranges (Randall 1993).

Dispersal/Migration

Motility/Mobility
Adult: Low

Migratory vs Non-migratory vs Seasonal Movements
Adult: Nonmigratory

Dispersal
Adult: Low

Immigration/Emigration
Adult: No

Dependency on Other Individuals or Species for Dispersal
Adult: No

Dispersal/Migration Narrative
Adult: Morro Bay kangaroo rats have low mobility and are nonmigratory. They are largely
solitary and territorial; home range data collected from 40 animals on three Morro Palisades
plots showed a mean home range of 0.23 hectare (ha) (0.57 acre [ac.]), and was not significantly
different between males and females. Additionally, dispersal and movement of Morro Bay
kangaroo rats is low. One study found that 91 percent of the maximum distances moved by 29
individuals were 50 m (164 ft.) or less. Additionally, once an animal establishes residency, it is far
more likely to remain than to relocate. Juveniles, on average, tend to have a shorter mean
distance moved (USFWS 1999).

Additional Life History Information
Adult: Morro Bay kangaroo rats remain fairly close to their main burrows and only rarely move
to different localities. One study found 91 percent of the maximum distances moved by 29
individuals were 50 m (164 ft.) or less (USFWS 1999). Additionally, once an animal establishes
residency, it is far more likely to remain than to relocate. Juveniles, on average, tend to have a
shorter mean distance moved (USFWS 1999).

Population Information and Trends

Population Trends:
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Declining

Species Trends:
Declining

Resiliency:
Low

Representation:
Low

Redundancy:
Low

Number of Populations:
Unknown and possibly extinct (USFWS 2011).

Population Size:
Unknown and possibly extinct (USFWS 2011).

Resistance to Disease:
Moderate

Adaptability:
Low

Additional Population-level Information:
The low persistence rates and lack of reproduction observed when captive-born and captive-
maintained Morro Bay kangaroo rats were experimentally released to the wild differs sharply
from the results of translocation experiments with other kangaroo rat species. Other kangaroo
rat species, both wild-caught and captive born, will breed and produce young in captivity
(USFWS 1999).

Population Narrative:
The population and occupied habitat declined from approximately 8,000 individuals on 6.5 km2
(2.5 sg. mi.) in 1957 to 50 individuals on 12.6 ha (31.1 ac.) in 1986.The Morro Bay kangaroo rat
has not been observed in the wild since 1986. The U.S. Fish and Wildlife Service (USFWS) and
the California Department of Fish and Wildlife consider this species to be possibly extinct.
However, pockets of suitable habitat remain throughout the Los Osos area, particularly on
private properties. Based on recent potential signs of Morro Bay kangaroo rat activity at the
Hazard, Pecho, and Junior High/Santa Ysabel areas, some isolated colonies may still persist in
pockets of suitable habitat. From 2008 to 2011, the USFWS, California Polytechnic State
University, and California Department of Parks and Recreation have been conducting a search
for the Morro Bay kangaroo rat. The search includes habitat assessments, visual surveys, and
trapping throughout the known geographic range, and also in adjacent and nearby areas with
sandy soil. In addition, the USFWS is considering habitat restoration (prescribed burns) at
several places where potential signs of Morro Bay kangaroo rats have been observed recently
on state lands, with the intent to present any persisting colonies with opportunities to expand
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into optimum habitat (USFWS 2011).The low persistence rates and lack of reproduction
observed when captive-born and captive-maintained Morro Bay kangaroo rats were
experimentally released to the wild differs sharply from the results of translocation experiments
with other kangaroo rat species. Other kangaroo rat species, both wild-caught and captive born,
will breed and produce young in captivity (USFWS 1999).

Threats and Stressors

Stressor: Habitat loss

Exposure: Urban development in the vicinity of Los Osos, and vegetation changes from fire
suppression.

Response: Loss of habitat, foraging resources.

Consequence: Fragmentation of habitat, extirpation.

Narrative: Since at least the early 1970s, the habitat of the Morro Bay kangaroo rat has become
increasingly fragmented by development, resulting in the loss of habitat and habitat connectivity
across the landscape. Additionally, fire control in the Los Osos area has contributed to succession
of a more mature plant community, with dense coastal scrub and chaparral, which excludes
Morro Bay kangaroo rats. It is estimated that less than 1 percent of the optimum habitat now
exists in the geographic range of the Morro Bay kangaroo rat (USFWS 2011).

Stressor: Invasive plant species

Exposure: Invasive species outcompete and displace native vegetation.

Response: Elimination of open spaces and competition with native vegetation.

Consequence: Loss of habitat.

Narrative: Perennial veldtgrass (Ehrharta calycina) and other invasive species can outcompete
and displace native vegetation. This is of particular concern for the Morro Bay kangaroo rat,
because it relies on early seral stages of native dune mat with a relatively low vegetation cover.
Dense vegetation, native and nonnative, eliminates the sparsely remaining habitat for this
species (USFWS 2011).

Stressor: Competition with other burrowing rodents

Exposure: Alterations in vegetation may alter the small mammal community.

Response: Competition with other burrowing rodent species.

Consequence: Other rodent species may disturb or destroy the burrows.

Narrative: As the more open vegetation becomes denser due to fire control, other small
mammals that might be absent at low vegetation densities may now be present. This likely puts
Morro Bay kangaroo rats into competition with other species of rodents, including burrowing
rodents, that may in turn disturb or destroy the burrows of Morro Bay kangaroo rats (USFWS
2011).

Stressor: Extreme weather events

Exposure: Climate change.

Response: Warmer air temperatures, more intense precipitation events, and increased summer
continental drying.

Consequence: Vulnerable to extinction.

Narrative: Current climate change projections indicate that the northern hemisphere may
experience warmer air temperatures, more intense precipitation events, and increased summer
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continental drying. Limited-range species, such as the Morro Bay kangaroo rat, may be more
vulnerable to extinction due to these changing conditions (USFWS 2011).

Recovery

Reclassification Criteria:

Because a Morro Bay kangaroo rat was last captured in 1986 and the last captive individual died
in 1993, the draft revised recovery plan has not been finalized. As of 2011, the USFWS
recognized the Morro Bay kangaroo rat as possibly extinct. The following reclassification criteria
are based on the draft revised recovery plan:

Based purely on genetic considerations, the Morro Bay kangaroo rat may be reclassified as
threatened when an effective genetic population size of 500 has been achieved, which
translates to an actual census size of about 2,000 individuals. The subspecies must have a 95
percent probability of persisting for at least 100 years. This population size must be sustained
with a mean at that level for 10 consecutive years, with adequate geographic distribution
(USFWS 1999).

Assuming a mean density of 10 animals per ha (four animals per ac.), approximately 200 ha (500
ac.) of functional habitat will be required for status improvement. If habitat is not managed to
sustain a mean density of 10 animals per ha (four animals per ac.), more land will be required.
Any change in the protected status of the Morro Bay kangaroo rat should be based on the status
of the subspecies in the wild (USFWS 1999).

Delisting Criteria:

Because a Morro Bay kangaroo rat was last captured in 1986 and the last captive individual died
in 1993, the draft revised recovery plan has not been finalized. As of 2011, the USFWS
recognized the Morro Bay kangaroo rat as possibly extinct. Based on the Morro Bay Kangaroo
Rat (Dipodomys heermanni morroensis) Draft Revised Recovery Plan, delisting is not likely
because the limited amount of remaining historic habitat is probably insufficient to ever remove
the threat of endangerment. Therefore, there are no delisting criteria available (USFWS 1999).

Recovery Actions:

e Because a Morro Bay kangaroo rat was last captured in 1986 and the last captive individual
died in 1993, the draft revised recovery plan has not been finalized. As of 2011, the USFWS
recognized the Morro Bay kangaroo rat as possibly extinct. However, because potential
signs have been observed recently by an expert on the species, the USFWS believes that
some isolated colonies may still persist in pockets of suitable habitat. Therefore, the goal at
this point in time is to locate any colonies that may still persist (USFWS 2011). The following
list contains recovery actions based on the draft recovery plan and recommended actions
from the 5-year review:

e Remove as many as 100 Morro Bay kangaroo rats from the wild and breed them in captivity
using techniques developed with a surrogate, the Lompoc kangaroo rat (Dipodomys
heermanni arenae) (USFWS 1999).

e Identify and coordinate interagency activities to secure, manage, and improve habitat for all
available areas in historic habitat (USFWS 1999).

e Reintroduce Morro Bay kangaroo rats to the wild in restored habitat, using techniques
developed with the Lompoc kangaroo rat (Dipodomys heermanni arenae) (USFWS 1999).
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e Revise the Morro Bay kangaroo rat recovery plan based on population viability analyses
(USFWS 1999).

e Conduct public outreach and fundraising efforts (USFWS 1999).

e Searches for the Morro Bay kangaroo rat should continue on state lands, in particular at
Hazard, Pecho, Junior High/Santa Ysabel, and Bayview. However, rather than using the
traditional transect method employed in almost all previous trapping efforts, the USFWS
recommends that grid trapping and/or saturation trapping be used where potential signs
are observed. It is also recommended that bait stations with cameras, cameras at potential
burrows, and sniffer dogs be used as additional detection methods. These methods may be
more effective at detecting a species possibly persisting in isolated colonies at low density
(USFWS 2011).

e Restoring the existing, mature habitat to an early stage may attract Morro Bay kangaroo rats
from any nearby persisting colonies. Therefore, the USFWS recommends that habitat
restoration be conducted on state lands. In particular, prescribed burns should be
conducted where recent potential signs were observed by a species expert at Pecho South,
Hazard South, Bayview, and Junior High/Santa Ysabel. Any prescribed burn should include a
monitoring program with pre-burn/post-burn assessments (USFWS 2011).

e Morro Bay kangaroo rats were last captured on the main Buckskin property in 1985, on APN
067-011-041 in 1971, and on a property adjacent to APN 074-229-024 in 1957. The USFWS
recommends that efforts continue for gaining permission to conduct surveys on the
following private properties: the main Buckskin property (26.3 ha [65 ac.]), Assessor’s Parcel
Number (APN) 074-222-013; APN 067-011-041 (16.0 ha [40 ac.]), immediately northwest of
the main Buckskin property; APN 067-012-018 (5.7 ha [14 ac.]), Junior High/Santa Ysabel
area, immediately west of APN 067-011-041; and APN 074-229-024 (21.9 ha [54 ac.]),
Baywood Park area. The current status of the species on these four properties cannot be
determined until surveys are conducted (USFWS 2011).

e The USFWS recommends that the search area be expanded further eastward toward Edna
and southward toward Pismo Beach. This is in consideration of an individual Morro Bay
kangaroo rat recorded near the eastern end of Los Osos Valley Road (35.2564 degrees
north, 120.6946 degrees west) in the southwestern part of the city of San Luis Obispo,
approximately 12.5 kilometers (7.7 miles) beyond the known geographic range. The origin of
this specimen is questioned (USFWS 2011).

Conservation Measures and Best Management Practices:
[ ]

Additional Threshold Information:

[ ]
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SPECIES ACCOUNT: Dipodomys ingens (Giant kangaroo rat)

Species Taxonomic and Listing Information
Commonly-used Acronym: GKR
Listing Status: Endangered; January 5, 1987 (52 FR 283).

Physical Description
The giant kangaroo rat is adapted for bipedal locomotion (two-footed hopping). The hind limbs
are large compared to the forelimbs; the neck is short; and the head is large and flattened. The
tail is longer than the combined head and body length; it has a dorsal crest of long hairs toward
the end, and terminates in a large tuft. Large, fur-lined cheek pouches open on each side of the
mouth. The pouches extend as deep invaginated pockets of skin folded inward along the sides of
the head. Adult males weigh approximately 157 grams (5.54 ounces), and adult females weigh
approximately 151.4 grams (5.34 ounces) (USFWS 1998). The total body length is 12.2 to 13.7
inches (in.) (311 to 348 millimeters), the tail length is 6.2 to 7.8 in. (157 to 198 millimeters), and
the hind foot length is 1.8 to 2.2 in. (46 to 55 millimeters) (52 FR 283).

Taxonomy
Giant kangaroo rats are distinguished from two coexisting species—San Joaquin kangaroo rat (D.
nitratoides) and Heermann's kangaroo rat (D. heermanni)—by the size and number of toes on
the hind foot. The hind feet of adult giant kangaroo rats each have five toes and are longer than
47 millimeters (1.85 in.). The giant kangaroo rat is the largest of more than 20 species in the
genus (USFWS 1998).

Historical Range
Up until the 1950s, colonies of giant kangaroo rats were spread over hundreds of thousands of
hectares/acres of continuous habitat in the western San Joaquin Valley, Carrizo Plain, and
Cuyama Valley. The historical distribution of giant kangaroo rats encompassed a narrow band of
gently sloping ground along the western edge of the San Joaquin Valley, California. Colonies of
giant kangaroo rats were found from the base of the Tehachapi Mountains in the south; to 10
miles south of Los Bafios, Merced County, in the north; the Carrizo Plain and San Juan Creek
watershed west of the Temblor Range to the west; and the floor of the San Joaquin Valley to the
east. This area encompasses an estimated 631,724 hectares (ha) (1,561,017 acres [ac.]) of
suitable habitat (USFWS 2010).

Current Range
Currently, the giant kangaroo rat is found on less than 5 percent of its historic range, which is
fragmented into six major geographic units: (1) the Ciervo-Panoche Region in western Fresno
and eastern San Benito counties; (2) Kettleman Hills in southwestern Kings County; (3) San Juan
Creek Valley in eastern San Luis Obispo County; (4) the Lokern area, Elk Hills, previously known
as the National Petroleum Reserve Number One (NPR 1), which includes Buena Vista and
McKittrick valleys, National Petroleum Reserve Number Two (NPR 2), Taft, and Maricopa in
western Kern County; (5) the Carrizo Plain in eastern San Luis Obispo County; and (6) the
Cuyama Valley along the eastern Santa Barbara-San Luis Obispo County line. These major units
are fragmented into more than 100 smaller populations, many of which are isolated by several
kilometers/miles of barriers such as steep terrain with plant communities unsuitable as habitat;
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or agricultural, industrial, or urban land without habitat for this species (USFWS 1998; USFWS
2010). The Recovery Plan for Uplands Species of the San Joaquin Valley, California (1998)
estimated total occupied habitat over the range of the giant kangaroo rat at 11,109 ha (27,450
ac.), with 2,783 ha (6,877 ac.) occupied on the Carrizo Plain. These values are estimates from
range-wide surveys conducted between 1979 and 1987. As of 2009, increased range-wide
surveys conducted by the California Department of Fish and Wildlife and the acquisition and
restoration of natural habitat (including 16,187 ha [40,000 ac.] of occupied habitat in the Carrizo
Plain National Monument) have significantly increased the amount habitat for the giant
kangaroo rat, to 31,565 ha (78,000 ac.) in the Carrizo Plain (USFWS 2010).

Distinct Population Segments Defined
No

Critical Habitat Designated
No;

Life History

Feeding Narrative
Adult: Giant kangaroo rats feed on seeds, especially those of peppergrass (Lepidium nitidum),
evening primrose (Oenothera sp.), red brome (Bromus rubens), and redstem stork's bill
(Erodium cicutarium). They also eat some green herbaceous vegetation, and occasionally
insects. Giant kangaroo rats are nocturnal, foraging on the surface from around sunset to near
sunrise, though most activity takes place in the first 2 hours after dark. Growth rates are
variable, based on population density and available resources. Little direct evidence exists on
aggression by giant kangaroo rats, but they seem to be much more aggressive than the two co-
occurring species, and frequently exclude all other nocturnal rodents from areas where they
occur. They temporarily bury seeds in the ground before storing them in the burrow. Giant
kangaroo rats cut the ripening heads of grasses and forbs and cure them in small surface pits on
the area over their burrow system. The also gather individual seeds scattered over the ground's
surface and mixed in the upper layer of soil. Surface pits are uniform in diameter and depth
(about 2.5 cm, 1 inch), placed vertically in firm soil, and filled with seed pods. Before being
moved underground, the seeds—including redstem stork's bill and peppergrass —are sun-dried,
which prevents molding (NatureServe 2015, USFWS 1998).

Reproduction Narrative
Adult: Giant kangaroo rats can begin to breed the year of their birth when there is sufficient
food and space. They have adaptive reproductive strategies that are directly correlated with the
rate of plant productivity and the population density. During times of relatively high population
density, females have a short winter reproductive season with only one litter produced, and
there is no breeding by young-of-the-year. This is also true both in years of high plant
productivity and drought. In contrast, populations at low densities continue to breed into
summer during drought (USFWS 1998). At the Soda Lake colony, juvenile females had their first
litters at an estimated mean age of 5 months. Gestation lasts between 30 and 35 days. The
number of reproductive events is variable. Some females may have two to three litters per year,
with a mean litter size and embryo count of 3.75; however, this is considered to be a value
higher than the number born, with observed live young per mother being primarily one or two
young, rarely three. Most years, females are reproductive between December and March or
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April, but in colonies with low densities, reproduction is extended into August or September.
Additionally, there are indications that mating strategies are flexible and may be responding to
the age of males, proximity of females, and changes in sex ratios. Parental care is high; young
rats remain in their natal burrows until opportunity arises or they are finally driven off by the
mother or one of the siblings, usually about 11 to 12 weeks after birth (USFWS 1998).

Geographic or Habitat Restraints or Barriers
Adult: Giant kangaroo rats are absent from areas continuously in dry-land cultivation and from
irrigated fields, but may recolonize fallow dry-land grain fields if there are colonies on
uncultivated land nearby (NatureServe 2015).

Spatial Arrangements of the Population
Adult: Clumped in remaining, fragmented habitat.

Environmental Specificity
Adult: Narrow; specialist.

Tolerance Ranges/Thresholds
Adult: Moderate

Site Fidelity
Adult: Moderate

Dependency on Other Individuals or Species for Habitat
Adult: Giant kangaroo rats live in colonies and occupy burrows with multiple individuals that
appear to be family groups of females and offspring of different ages (USFWS 1998).

Habitat Narrative
Adult: At the time of listing, the giant kangaroo rat was believed to inhabit annual grassland
communities with few or no shrubs, and sandy-loam soils on gentle slopes (approximately 10
percent); and areas receiving 6 to 7 in. of rain per year but free from flooding. Currently, the
giant kangaroo rat inhabits areas of both annual grasslands and shrub communities with various
soil types and slopes up to 22 percent. This broader concept of habitat suggests that current
populations are found on suboptimal lands, now that the optimal grassland habitats of historic
populations are under cultivation (USFWS 2010). Currently, the giant kangaroo rat habitat
includes gently sloping and level piedmont plains and areas that formerly supported saltbush
(Atriplex sp.) and perennial grasses; habitat is now dominated by introduced annuals, with many
shrubs in some areas. The species occupies areas of sparse vegetative cover and well-drained
soils, with a slope of generally less than 9 percent, and often with heavy grazing by cattle and
sheep (NatureServe 2015). They prefer semi-arid slopes at the head of draws in barren shrubless
areas, with loose, easily diggable, sandy loam soils. Giant kangaroo rats are absent from areas
that are continuously in dry-land cultivation and from irrigated fields, but may recolonize fallow
dry-land grain fields if there are colonies on uncultivated land nearby.Giant kangaroo rats live in
colonies and occupy burrows with multiple individuals that appear to be family groups of
females and offspring of different ages (USFWS 1998).The following are the preferred habitats
of the giant kangaroo rat, listed in order of decreasing favorability: 1) annual grassland
association in areas with less than 12 to 15 cm (5 to 6 in.) annual rain, and level to gently sloping
ground; 2) alkali desert scrub association in areas with less than 12-15 cm (5-6 in.) annual rain,
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sandy loam soils, and level to gently sloping ground; 3) friable soils of sand, loam, clay loam, or
gravel in areas with the above characteristics; and 4) slopes of 10 to 15 degrees with the above
characteristics and located near colonies in more favorable habitats (NatureServe 2015).

Dispersal/Migration

Motility/Mobility
Adult: Moderate

Migratory vs Non-migratory vs Seasonal Movements
Adult: Nonmigratory

Dispersal
Adult: Moderate

Immigration/Emigration
Adult: Immigrates/emigrates

Dependency on Other Individuals or Species for Dispersal
Adult: Dispersal is dependent on population density. The major time for dispersal of giant
kangaroo rats seems to be following maturation of young, about 11 to 12 weeks after birth.
However, in years of high density when most or all burrow systems are occupied, most young
appear to remain in their natal burrows until the opportunity to disperse arises or they finally
are driven off by the mother or one of the siblings. Under these circumstances, death or
dispersal of the resident does not leave a burrow system vacant for long (USFWS 1998).

Dispersal/Migration Narrative
Adult: Dispersal is dependent on population density. The major time for dispersal of giant
kangaroo rats seems to be following maturation of young, about 11 to 12 weeks after birth.
However, in years of high density when most or all burrow systems are occupied, most young
appear to remain in their natal burrows until the opportunity to disperse arises or they finally
are driven off by the mother or one of the siblings. Under these circumstances, death or
dispersal of the resident does not leave a burrow system vacant for long. Limited data suggest
that effective dispersal may extend over several kilometers (a couple of miles), and that
individuals can disperse through highly inhospitable habitat (USFWS 1998).

Additional Life History Information
Adult: Limited data suggest that effective dispersal may extend over several kilometers (a couple
of miles), and that individuals can disperse through highly inhospitable habitat (USFWS 1998).

Population Information and Trends

Population Trends:
Stable in the southern range, unknown in the northern range (USFWS 2010).

Species Trends:
Stable
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Resiliency:
Moderate

Representation:
Moderate

Redundancy:
Moderate

Population Growth Rate:
Declining

Number of Populations:
There are more than 100 relatively distinct populations, but most of these represent fragments
of a formerly more continuous distribution (NatureServe 2015).

Population Size:
Adult population size varies substantially with drought and plant productivity, but ranges
between 10,000 to more than 1,000,000 individuals (NatureServe 2015). Based on burrow and
food-cache counts, and on capture-mark/recapture methods, the estimated subpopulations of
the giant kangaroo rat in eastern San Luis Obispo County is about 21,800 in the Carrizo Plain:
20,000 in the Elkhorn Plain portion of the Carrizo Plain, 500 at Painted Rock in the Carrizo Plain,
and 1,300 in the translocated population at Soda Lake in the Carrizo Plain. No estimates were
given for the giant kangaroo rat subpopulations in western Kern County (USFWS 2010).

Resistance to Disease:
Unknown; however, the colonial living structure of the giant kangaroo rat makes them
potentially susceptible to disease epidemics. Fungal disease is evident in giant kangaroo rat
populations, but its potential effects on mortality or recruitment are unknown. In instances of
high soil moisture (as may be produced by abnormally wet weather conditions or dense grass
cover), fatal respiratory issues may develop (perhaps from the development of pathogenic toxic
mold growth on seed caches). Low genetic diversity among smaller satellite populations
increases their risk for elimination by random environmental events such as disease emergence
(USFWS 2010).

Adaptability:
Moderate

Additional Population-level Information:
The population is currently fragmented into six major geographic units: 1) the Panoche region in
western Fresno and eastern San Benito counties; 2) Kettleman Hills in Kings County; 3) San Juan
Creek Valley in San Luis Obispo County; 4) western Kern County in the area of the Lokern, Elk
Hills, and other uplands around McKittrick, Taft, and Maricopa; 5) Carrizo Plain in eastern San
Luis Obispo County; and 6) Cuyama Valley in Santa Barbara and San Luis Obispo counties
(USFWS 1998). These major units are fragmented into more than 100 smaller populations, many
of which are isolated by several kilometers/miles of barriers, such as steep terrain with plant
communities unsuitable as habitat; or agricultural, industrial, or urban land without habitat for
this species (USFWS 1998).No estimates were given for the giant kangaroo rat subpopulations in
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western Kern County. In 1992 and 1993, the population of the giant kangaroo rats in the
northern range was estimated to be 37,125 over an area of 1,883 ha (20 per ha) (4,653 ac. [8.0
per ac.]). In 2005, the estimated population of the giant kangaroo rats in the northern range was
about 12,375, based on burrow and food-cache counts, and on capture-mark/recapture
methods. The subpopulations of the giant kangaroo rat within the northern range are estimated
to be about 80 in the Ciervo Hills, 1,194 in Tumey Hills, 5,480 in Monocline Ridge, and 5,621 in
the Panoche Valley (USFWS 2010).The populations of giant kangaroo rats fluctuate widely in
response to inter-annual variations in precipitation and vegetation structure. Long-term
population studies in the southern range on the Carrizo Plain show the species' status on
protected lands to be stable. The species' status within the northern range and the satellite
populations is unknown, because no long-term studies have been conducted there (USFWS
2010).

Population Narrative:
The population is currently fragmented into six major geographic units: 1) the Panoche region in
western Fresno and eastern San Benito counties; 2) Kettleman Hills in Kings County; 3) San Juan
Creek Valley in San Luis Obispo County; 4) western Kern County in the area of the Lokern, Elk
Hills, and other uplands around McKittrick, Taft, and Maricopa; 5) Carrizo Plain in eastern San
Luis Obispo County; and 6) Cuyama Valley in Santa Barbara and San Luis Obispo counties
(USFWS 1998). These major units are fragmented into more than 100 smaller populations, many
of which are isolated by several miles of barriers, such as steep terrain with plant communities
unsuitable as habitat; or agricultural, industrial, or urban land without habitat for this species
(USFWS 1998).The populations of giant kangaroo rats fluctuate widely in response to inter-
annual variations in precipitation and vegetation structure, but range between 10,000 to more
than 1,000,000 individuals (NatureServe 2015). Long-term population studies in the southern
range on the Carrizo Plain show the species' status on protected lands to be stable. There are
more than 100 relatively distinct populations, but most of these represent fragments of a
formerly more continuous distribution (NatureServe 2015). Based on burrow and food-cache
counts, and on capture-mark/recapture methods, a 2005 study estimated the subpopulations of
the giant kangaroo rat within eastern San Luis Obispo County to be about 21,800, divided into
three subpopulations: 20,000 in the Elkhorn Plain portion of the Carrizo Plain, 500 at Painted
Rock in the Carrizo Plain, and 1,300 in the translocated population at Soda Lake in the Carrizo
Plain.The species' status within the northern range and the satellite populations is unknown,
because no long-term studies have been conducted there (USFWS 2010).No estimates were
given for the giant kangaroo rat subpopulations in western Kern County. In 1992 and 1993, the
population of the giant kangaroo rats in the northern range was estimated to be 37,125 over an
area of 4,653 ac. (8.0 per ac.). In 2005, the estimated population of the giant kangaroo rats in
the northern range was about 12,375, based on burrow and food-cache counts, and on capture-
mark/recapture methods. The subpopulations of the giant kangaroo rat within the northern
range are estimated to be about 80 in the Ciervo Hills, 1,194 in Tumey Hills, 5,480 in Monocline
Ridge, and 5,621 in the Panoche Valley (USFWS 2010).Resistance to disease is unknown;
however, the colonial living structure of the giant kangaroo rat makes them potentially
susceptible to disease epidemics (USFWS 2010). Fungal disease is evident in giant kangaroo rat
populations, but its potential effects on mortality or recruitment are unknown. In instances of
high soil moisture (as may be produced by abnormally wet weather conditions or dense grass
cover), fatal respiratory issues may develop (perhaps from the development of pathogenic toxic
mold growth on seed caches). Low genetic diversity among smaller satellite populations
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increases their risk for elimination by random environmental events such as disease emergence
(USFWS 2010).

Threats and Stressors

Stressor: Habitat loss and degradation

Exposure: Broad-scale land conversion of natural habitat. Current threats continue to fragment
habitat and diminish habitat quality (USFWS 2010).

Response: Giant kangaroo rat populations currently occupy a fraction of their historical range.
Consequence: The huge colonies described in historical literature no longer exist, and current
populations exist in increasingly fragmented locations.

Narrative: Rapid habitat loss occurred between 1970 and 1979 when the natural communities on
the western floor and gentle western slopes of the Tulare Basin were developed for irrigated
agriculture (USFWS 1998). Approximately 98 percent of giant kangaroo rat habitat was lost
before 1987 (USFWS 2010). This resulted in the loss of the huge colonies that were historically
reported, and the fragmentation of the remaining habitat. This rapid habitat loss was the main
reason for the listing of the giant kangaroo rat as endangered (USFWS 1998). Current threats to
habitat include oil and gas exploration and extraction activities; the new development threat of
large solar power plants; and urban and residential development (USFWS 2010).

Stressor: Overgrazing or cessation of grazing

Exposure: Grazing occurs over the entire range of the giant kangaroo rat.

Response: Diminishes habitat quality.

Consequence: Reduction in populations.

Narrative: Although habitat management with appropriate applications of grazing or fire fuels
reduction measures benefit the giant kangaroo rat, there are documented studies of the negative
effects of overgrazing on habitat quality. Competition occurs between the cattle and the giant
kangaroo rat. Additionally, there is a potential for collapse of the burrows (USFWS 2010).

Stressor: Rodenticide

Exposure: During the 1960s through the early 1980s, rodenticides were often broadcast over
large areas by airplane.

Response: Several of the rodenticides that were employed are detrimental to the existence of
giant kangaroo rats.

Consequence: Extirpation of populations in historic habitat.

Narrative: Several areas that show characteristic features of giant kangaroo rat precincts are
currently unoccupied. It is believed that populations in these areas may have been eliminated by
use of rodenticides (USFWS 2010).

Stressor: Climate change

Exposure: Future climate change patterns may include drought and changes in rainfall patterns.
Response: Changes in the vegetative communities of giant kangaroo rat habitat.

Consequence: May have impacts on population size and habitat quality.

Narrative: The population trend of the giant kangaroo rat is highly correlated with inter-annual
variations in precipitation. Years of successive drought lead to dramatic declines in the numbers
of giant kangaroo rats. Additionally, years of above-normal precipitation also result in significant
declines in giant kangaroo rat populations, particularly in areas that are not grazed. Changes in
precipitation patterns due to climate change may have significant impacts on the giant kangaroo
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rat (USFWS 2010).Changes in annual rainfall totals are the major natural ecosystem process
occurring in giant kangaroo rat habitat. This process was not specifically identified in the listing
rule, but in the Recovery Plan for Upland Species of the San Joaquin Valley, changes in weather
patterns were linked to expansion and declines in giant kangaroo rat populations (USFWS 1998).
Changes in annual rainfall can affect forage availability, the development of pathogenic toxic
molds, and the availability of fuels for fire (USFWS 2010).

Stressor: Disease

Exposure: Respiratory problems, genital fungus or disease.

Response:

Consequence: Potential effects on giant kangaroo rat mortality or recruitment (USFWS 2010).
Narrative: Abnormally wet periods may cause some kangaroo rats to develop fatal respiratory
problems, as was seen in captive Tipton kangaroo rats during an abnormally rainy February in
1995. During the 2008 annual survey on giant kangaroo rats in grazed and ungrazed plots on the
Carrizo Plain, researchers discovered a genital fungus or disease on 16 percent of individual giant
kangaroo rats examined (192 out of 1,210 individuals). The infection rates for juveniles was the
same as that for adults, but females were infected at a higher rate than males (females 20
percent, males 12 percent). However, it is unknown if this infectious agent has potential effects
on giant kangaroo rat mortality or recruitment (USFWS 2010).

Recovery

Reclassification Criteria:

Reclassification to threatened status will be evaluated when the species is protected in specified
recovery areas from incompatible uses; management plans have been approved and
implemented for recovery areas that include survival of the species as an objective; and
population monitoring indicates that the species is stable. Downlisting criteria include:

Secure and protect specified recovery areas from incompatible uses. A) All occupied lands in
Carrizo Plain Natural Area and Ciervo-Panoche Natural Area B) Western Kern County areas: 1. 90
percent of the existing natural land in the Lokern area of western Kern County (bounded on the
east by the California Aqueduct, on the south by Occidental of Elk Hills, on the west by State
Highway 33, and on the north by Lokern Road), and 2. Naval Petroleum Reserves in California a.
90 percent of the natural land in Elk Hills (Naval Petroleum Reserve No. 1 [NPR 1]) in western
Kern County, and b. 80 percent of the natural land in Naval Petroleum Reserve No. 2 (NPR 2) in
western Kern County, including all in the Buena Vista/McKittrick Valley between Elk Hills Road
on the southeast and State Highway 33 on the northwest, and 3. 80 percent of other occupied
habitat in western Kern County.

Approve and implement management plans for all protected areas (including the Carrizo Plain
Natural Area) identified as important to the continued survival of the giant kangaroo rat as an
objective.

Population monitoring shows during a 5-year period no greater than a 20 percent change in
population size: A) During years without drought, or B) When annual precipitation is greater

than 35 percent above average.

Delisting Criteria:
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Delisting will be considered when, in addition to the criteria for downlisting, all of the following
conditions have been met:

100 percent of occupied habitat on public lands in the Cuyama Valley, San Juan Creek Valley,
and Kettleman Hills are protected, and

Approve and implement management plans for all protected areas public lands in Cuyama
Valley and Kettleman Hills recovery areas identified as important to the continued survival of
the giant kangaroo rat as an objective.

Populations are stable or increasing in the Carrizo, Panoche, and western Kern County
metapopulations through one precipitation cycle.

Recovery Actions:

e 1. Of highest priority for habitat protection is proper land use and management on publicly
owned and conservation lands in the Carrizo Plain Natural Area, Naval Petroleum Reserves
in California, Lokern Natural Area, and Ciervo- Panoche Natural Area. Where populations of
giant kangaroo rats are associated, listed species appear to be robust, land use should not
be changed when ownership or conservation status of parcels changes unless there are
compelling reasons to do so. For land already in public and conservation ownership,
historical uses that maintained habitat for giant kangaroo rats, such as livestock grazing,
should be reestablished where appropriate (USFWS 1998).

e 2. Of equal priority is supporting research on habitat management and restoration, focusing
on effects of livestock grazing on habitat quality, and habitat restoration on retired
farmland, especially abandoned dryland farms (USFWS 1998).

e 3. Second in priority for habitat protection is the protection of additional land supporting
key populations by acquisition of title, conservation easement, or other mechanisms. Areas
to be protected are prioritized, as follows:

e a.(1)Landinthe Lokern Area of western Kern County. The goal is to protect 90 percent of
the existing natural land bounded on the east by natural lands just east of the California
Agueduct, on the south by Occidental of Elk Hills, on the west by State Highway 33, and on
the north by Lokern Road;

e a.(2) Landin the Naval Petroleum Reserves in California of western Kern County. The goal is
to maintain in a natural state (i.e., grassland and saltbush scrub communities) 90 percent of
the existing natural land in Occidental of Elk Hills, and 80 percent of the natural land in
Naval Petroleum Reserve in California No. 2, including all in the Buena Vista/McKittrick
Valley between Elk Hills Road on the southeast and State Highway 33 on the northwest;

e b. Existing natural land providing habitat for giant kangaroo rats in western Fresno and
eastern San Benito counties. The goal is to protect all existing natural land on the Silver
Creek Ranch, and existing habitat for this species along the eastern bases of Monocline
Ridge and the Tumey Hills, between Arroyo Ciervo on the south and Panoche Creek on the
north;

e c. Acquire and restore habitat on periodically farmed land with no or Class-3 irrigation water
rights immediately east of occupied natural habitat along the strip described in (3.b., above),
and west of Interstate Highway 5;

e d. Other natural land occupied by giant kangaroo rats in western Kern County. The goal is to
protect 80 percent of existing habitat for giant kangaroo rats;
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e. Land occupied by giant kangaroo rats in the Cuyama Valley, Santa Barbara County;

f. Land occupied by giant kangaroo rats in the Kettleman Hills, Kings County;

f. Land occupied by giant kangaroo rats in the Kettleman Hills, Kings County;

e No formal guidelines containing conservation measures have been developed for this
species. The USFWS (U.S. Fish and Wildlife Service) Giant Kangaroo Rat 5-Year Review (2010)
provides a number of recommendations for actions over the next 5 years.

e Locations that should be targeted for protection: a) Dispersal corridors within the northern
range along Panoche Creek and Silver Creek in western Fresno County b) The Panoche Valley
in eastern San Benito County as an important source of regional expansion within the
northern range c) Buena Vista Valley in western Kern County d) Co-locate the conservation
lands acquired for San Joaquin kit fox and blunt-nosed leopard lizard with giant kangaroo rat
habitat (USFWS 2010).

e Kern County — completion of Habitat Conservation Plans (HCPs) and issuance of incidental
take permits: a) Draft Kern County Valley Floor HCP b) Draft Chevron Lokern HCP c) Draft
Occidental Petroleum of Elk Hills HCP d) Encourage Crimson Resource Management to start
an HCP or Section 7 formal consultation to protect lands in Buena Vista Valley, NPR 2, and
Buena Vista Hills (USFWS 2010).

e Approval and implementation of habitat management plans: a) Establishment of the 44,000-
ac. Lokern Natural Area in western Kern County b) Include in all habitat management plans
(including the Carrizo Plain National Monument) the flexibility to alter the dates and
stocking rates of livestock to respond to annual plant production to prevent the dominance
of exotic grasses in giant kangaroo rat habitat (USFWS 2010).

e Future research and monitoring: a) Continued long-term monitoring in western Kern County

and Carrizo Plain b) Begin long-term monitoring of populations within the Ciervo-Panoche

area of western Fresno and eastern San Benito counties c) Census and monitor giant
kangaroo rats in the satellite populations in the Cuyama Valley (eastern San Luis Obispo and
eastern Santa Barbara counties), San Juan Creek Valley (eastern San Luis Obispo County),

and Kettleman Hills (southwestern Kings County) (USFWS 2010)

Additional Threshold Information:

[ ]
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SPECIES ACCOUNT: Dipodomys merriami parvus (San Bernardino
Merriam's kangaroo rat)

Species Taxonomic and Listing Information
Commonly-used Acronym: SBKR
Listing Status: Endangered; 01/27/1998; California/Nevada Region (R8) (USFWS, 2016)

Physical Description
The San Bernardino kangaroo rat (Dipodomys merriami parvus; SBKR) is a small, dark-colored
kangaroo rat. In coastal southern California, D. merriami is the only kangaroo rat with four toes
on each of its hind feet. It has a body length of about 95 millimeters (mm) (3.7 inches [in.]) and a
total length of 230 to 235 mm (9.0 to 9.3 in.). The hind foot measures less than 36 mm (1.4 in.)
in length. The body color is pale yellow, with a heavy overwash of dusky brown. The tail stripes
are medium to dark brown, and the foot pads and tail hairs are dark brown. The flanks and
cheeks of the subspecies are dusky. The flanks and cheeks of the subspecies are dusky. The San
Bernardino kangaroo rat, endemic to southern California, is one of the most highly
differentiated subspecies of Merriam’s kangaroo rat (65 FR 77178; 67 FR 19812).

Taxonomy
The San Bernardino kangaroo rat is one of 19 recognized subspecies of Merriam's kangaroo rat
(D. merriami), a widespread species distributed throughout arid regions of the western United
States and northwestern Mexico. In coastal southern California, D. merriami is the only
kangaroo rat with four toes on both of its hind feet. Additionally, it is considerably darker and
much smaller than either of the other two subspecies of Merriam's kangaroo rat in southern
California—Merriam's kangaroo rat (D. merriami merriami) and Earthquake Merriam's kangaroo
rat (D. merriami collinus). It is also one of the most highly differentiated subspecies of Merriam's
kangaroo rat, likely due to its apparent isolation from other members of D. merriami (63 FR
51005).

Historical Range
The historical range of the San Bernardino kangaroo rat extends from the San Bernardino Valley
in San Bernardino County to the Menifee Valley in Riverside County. Prior to 1960, this
subspecies was known from more than 25 localities within this range. From the early 1880s to
the early 1930s, it was a common resident of the San Bernardino and San Jacinto valleys of
southern California (67 FR 19812). Based on aerial photography, museum records, field surveys,
and literature, the historical range is thought to have encompassed roughly 11,331 hectares (ha)
(28,000 acres [ac.]) of alluvial floodplain habitat. This historical range of the San Bernardino
kangaroo rat was thought to include the extensive alluvial fan terraces at the bases of the San
Gabriel, San Bernardino, and San Jacinto mountain ranges in San Bernardino and Riverside
counties, California. The northern extent of this subspecies range was likely the Cajon Pass in
San Bernardino County, and the southernmost extent was in Menifee in Riverside County
(USFWS 2009).

Current Range
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The majority of the remaining San Bernardino kangaroo rat populations are primarily found in
three areas: the Santa Ana Wash, the San Jacinto Wash, and Lytle Creek and Cajon Wash. Other
smaller populations of the San Bernardino kangaroo rat are documented in washes and hills in
the areas surrounding the three main population centers (67 FR 19812). The current range of
the species encompasses at least 4,328 ha (10,696 ac.). Although this area does not encompass
all habitat occupied by or suitable for the San Bernardino kangaroo rat, we believe that they do
represent much of the remaining occupied habitat (USFWS 2009).

Distinct Population Segments Defined
No

Critical Habitat Designated
Yes; 10/17/2008.

Legal Description

On October 17, 2008, the U.S. Fish and Wildlife Service (Service), designated final revised critical
habitat for the San Bernardino kangaroo rat (Dipodomys merriami parvus) under the
Endangered Species Act of 1973, as amended (Act). Approximately 7,779 acres (ac) (3,148
hectares (ha)) of habitat in San Bernardino and Riverside Counties, California, were designated
as critical habitat for the San Bernardino kangaroo rat. The final revised designation constitutes
a reduction of approximately 25,516 ac (10,326 ha) from the 2002 designation of critical habitat
for the San Bernardino kangaroo rat.

Critical Habitat Designation
Approximately 7,779 ac (3,148 ha) of land are desginated as critical habitat for the San
Bernardino kangaroo rat in five units.

Unit 1: Santa Ana River Wash Unit 1 consists of approximately 3,258 ac (1,318 ha) and is located
in San Bernardino County. This unit includes the Santa Ana River and portions of City, Plunge, and
Mill Creeks. The area includes lands within the cities of San Bernardino, Redlands, and Highland.
Although Seven Oaks Dam (northeast of Unit 1) impedes sediment transport and reduces the
magnitude, frequency, and extent of flood events from the Santa Ana River, the system still
retains partial fluvial dynamics because Mill Creek is not impeded by a dam or debris basin. This
critical habitat unit was occupied at the time of listing, is currently occupied, and contains all of
the features essential to the conservation of the San Bernardino kangaroo rat. Additionally, this
unit contains the highest densities of San Bernardino kangaroo rats in the Santa Ana wash. The
physical and biological features contained within this unit may require special management
considerations or protection to minimize impacts associated with flood control operations, water
conservation projects, sand and gravel mining, and urban development. Approximately 751 ac
(304 ha) of revised proposed critical habitat Unit 1 occurred within the WSPA, a section of the
floodplain downstream of Seven Oaks Dam that was preserved by the flood control districts of
Orange, Riverside, and San Bernardino Counties. The WSPA was established in 1988 by the ACOE
to minimize the effects of Seven Oaks Dam on the federally endangered plant, Eriastrum
densifolium ssp. sanctorum (Santa Ana River woolly-star). This area of alluvial fan scrub in the
wash near the low-flow channel of the river was identified for preservation because these
sections of the wash were thought to have the highest potential to maintain the hydrology
necessary for the periodic regeneration of early phases of alluvial fan sage scrub. A 1993
Management Plan for the Santa Ana River WSPA has been completed, and a draft MSHMP for



SPECIES PROFILES ***k%* DRAFT - For Review ***** 3/25/2020

WSPA lands, which includes protection for the San Bernardino kangaroo rat, is to be completed
as an additional conservation measure pursuant to our December 19, 2002, biological opinion on
operations for Seven Oaks Dam (Service 2002b, p. 8). As a result of our partnership and
development of approved management plans, we excluded the approximately 751 ac (304 ha) of
WSPA lands from the final revised critical habitat designation (see ““Exclusions Under Section
4(b)(2) of the Act”’ section for a detailed discussion). In 1994, the BLM designated three parcels in
the Santa Ana River, a total of approximately 760 ac (308 ha), as an ACEC. One parcel is located
south of the Seven Oaks borrow pit, another is farther west and south of Plunge Creek, and the
third is located farther west between two large mining pits. The primary goal of this ACEC
designation is to protect and enhance the habitat of federally listed plant species occurring in the
area while providing for the administration of valid existing water conservation rights. Although
the establishment of this ACEC is important in regard to conservation of sensitive species and
vegetation communities in this area, the administration of existing water conservation rights
conflicts with the BLM'’s ability to manage their lands for the San Bernardino kangaroo rat.
Existing rights include a withdrawal of Federal lands for water conservation through an act of
Congress on February 20, 1909 (Public Law 248, 60th Cong., 2nd sess.). The entire ACEC is
included in this withdrawn land and may be used for water conservation measures, such as the
construction of percolation basins. Although the BLM is coordinating with the Service to conserve
San Bernardino kangaroo rat habitat, at this time we do not consider these lands to be managed
for the benefit of the San Bernardino kangaroo rat or its PCEs, and we are not excluding these
lands from the final revised critical habitat designation. We are currently coordinating with the
BLM, ACOE, San Bernardino Valley Conservation District, Cemex Construction Materials,
Robertson’s Ready Mix, and other local interests on a proposed exchange of Federal and private
lands and the development of the Upper Santa Ana River Habitat Conservation Plan (USAR HCP,
also known as ““Plan B”’). The goal of the USAR HCP is to consolidate a large block of alluvial fan
scrub occupied by three federally endangered species (the San Bernardino kangaroo rat,
Eriastrum densifolium ssp. sanctorum, and Dodecahema leptoceras (slender-horned
spineflower)) and one federally threatened species (the coastal California gnatcatcher (Polioptila
californica californica)). The area under consideration includes the majority of the Santa Ana
wash from just downstream of the confluence of Mill Creek with the Santa Ana River to Alabama
Street. While the goal of this effort is to benefit the San Bernardino kangaroo rat through the
establishment of preserve lands that will be managed for this subspecies and other listed species,
we are 