XIII. SPECIES ACCOUNTS
The majority of the following species accounts were originally written by various members of the
Western Bat Working Group in preparation for the WBWG workshop in Reno, Nevada, February 9-18,
1998. They have been reviewed and updated by various members of the Colorado Bat Working Group
for the 2018 revision of the Colorado Bat Conservation Plan. Several species accounts were newly
developed for the second edition of the plan and authorship reflects this difference.
The status of Colorado bat species as ranked by NatureServe and the Colorado Natural Heritage Program
(NatureServ/CNHP), The Colorado Parks and Wildlife State Wildlife Action Plan (SWAP) rankings and
state threatened and endangered list, Colorado Bureau of Land Management (BLM), Region 2 of the US
Forest Service (USFS), and the US Fish and Wildlife Service (USFWS) as of December 2017 is included in
each species account. Conservation status of bat species, as defined by NatureServe, is ranked on a
scale of 1–5 as follows: critically imperiled (G1), imperiled (G2), vulnerable (G3), apparently secure (G4),
and demonstrably secure (G5). Assessment and documentation of status occurs at 3 geographic scales:
global (G), national (N), and state/province (S). The CPW State Wildlife Action Plan ranks include Tier 1
for species of highest conservation priority and Tier 2 for species whose listing status is of concern but
the urgency of action is deemed to be less. BLM and USFS rankings are given for sensitive species (SS)
only as no threatened or endangered bat species currently exist in their management boundaries.
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ALLEN’S BIG-EARED BAT (IDIONYCTERIS PHYLLOTIS)
Prepared by Michael J. O’Farrell
Updated by Daniel. J. Neubaum (2017)
DESCRIPTION
Allen’s big-eared bat (Idionycteris phyllotis) can be
distinguished from all other bat species by the conspicuous
presence of 2 facial lappets projecting over the forehead
from the median bases of the ears. The ears are very large in
proportion to the body and the calcar is keeled. This
medium-sized bat is similar in appearance to Townsend’s
big-eared bat (Corynorhinus townsendii), with a tan to olive
brown dorsal pelage.
The measurements of this bat as recorded by Armstrong et Allen’s big-eared bat. Photo by D. Neubaum.
al. (2011) are: total length 103–121 mm; tail 46–55 mm;
hindfoot 9–12 mm; ear 38–43 mm; forearm 43–49 mm; wingspan 31–35 cm; weight 8–16 g.
DISTRIBUTION
One of the rarest bats in North America, Allen’s big-eared bat, a member of the family Vespertilionidae,
has a relatively broad distribution from central Mexico through much of the southwestern US. Most
records are known from Arizona, New Mexico, southern
Nevada, and southern Utah. In Colorado, this species is
considered an occasional visitor as no reproduction or
permanent roosting has been confirmed. One mummified
specimen of a nonreproductive adult female was collected
from a picnic shelter at James M. Robb State Park near
Fruita, Colorado in 2014 (Adams and Lambeth 2015). An
acoustic call was also recorded for this species near La Sal
Creek in extreme western Colorado near the state line with
Utah (Hayes et al. 2009). Additional records for Allen’s bigOnly one specimen of Allen’s big-eared bat has been
eared bat have been collected in the La Sal Mountains,
collected in Colorado.
Utah, a short distance from the state line with Colorado
(Wright 2012). Recorded locations range from Mojave Desert scrub to fir forest at elevations ranging
from 855–3225 m, although most captures are from elevations between 1100–2500 m in oak-juniper
woodland and ponderosa pine forest.
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NATURAL HISTORY
The preponderance of captures associated with scrub woodland and forest for this species are also
associated with cliffs and rocky slopes, suggesting a roosting relationship with trees, caverns and rock
fissures (Haymond et al. 2002; Siders and Jolley 2009; Solvesky and Chambers 2009). Maternity colonies
have been found within passages of large boulder piles, cliffs, trees, and in abandoned mine tunnels.
Work in northern Arizona revealed maternity colonies of this species using ponderosa pine snags that
may turn over due to decay in as little as a decade or two (Rabe et al. 1998; Solvesky and Chambers
2009). Male bats have been found to form small bachelor colonies that roosted in sandstone cliffs
(Solvesky and Chambers 2009). Pregnant individuals typically occur in June, with parturition in mid to
late June, and lactation extending through early August. A single young is produced annually. Food
appears to consist primarily of microlepidopterans (6–12 mm long), although other items are eaten, at
least opportunistically. Winter status is not well understood. Individuals may move from higher
elevation summer ranges to low elevation winter habitats. Allen’s big-eared bats produce audible
echolocation calls, which can be used in detections for this species.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4 S1
Tier2
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
An important threat to Allen’s big-eared bat may be the availability of maternity roosts. Specific physical
requirements and the ephemeral nature of exfoliating bark on tree snag roosts appear to be highly
limiting in some areas (Rabe et al. 1998; Solvesky and Chambers 2009). Maternity roosts in ponderosa
snags have a relatively short lifespan of use in comparison to rock crevice roosts. Consequently, it is
critical that proper forest management that provides for large diameter snag retention within
ponderosa forest is prioritized to retain sufficient roosts for this species in those areas. Rock crevices
used by this species, although documented, have not been characterized. Additionally, the rarity and
patchy distribution of this species, as well as its apparent high degree of specialized feeding strategy,
compounds its sensitivity to disturbance.
GAPS IN KNOWLEDGE
Very little is known of winter roosts used by this species. By deduction, it appears there are at least
some elevational movements between summer and winter ranges. Very little is known concerning
foraging behavior and requirements. Reproductive biology and population dynamics are poorly
understood. It will be necessary to gather these data to properly evaluate potential threats and provide
adequate management protocols. The current lack of knowledge suggests the need for the same
intensity of focused surveys throughout the geographic range as has been accorded to the more
widespread, and apparently more common, spotted bat (Euderma maculatum).
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BIG BROWN BAT (EPTESICUS FUSCUS)
Prepared by J. Mark Perkins
Updated by Daniel J. Neubaum (2017)
DESCRIPTION
The big brown bat (Eptesicus fuscus) is a medium- to largesized North American vespertilionid. It can be distinguished
from all other large vespertilionids by the combination of size,
a keeled calcar and a blunt tragus. Pelage color ranges from
pale to dark brown and the tip of its tail usually extends 3 mm
beyond the uropatagium. Two lineages have been described
in Colorado with a split occurring for them geographically
between the Front Range and the eastern plains of the state
(Neubaum, M. et al. 2007).

Big brown bat. Photo by D. Neubaum

Measurements for big brown bats in Colorado are: total length 90–138 mm; length of tail 34–56 mm;
length of hindfoot 11–13 mm; length of ear 14–18 mm; length of forearm 39–54 mm; wingspan 32–40
cm; weight 12–20 g. See Armstrong et al. (2011) for more details, including dentition.
DISTRIBUTION:
The big brown bat has an extremely broad distribution, reaching from Alaska and northern Alberta to
northern South America. In the US, it occurs in every state except Hawaii, ranging from coast to coast.
Big brown bats occur across a wide variety of habitats in Colorado, ranging from low elevation desert
scrub to high elevation conifer forests. This bat species, perhaps more than any other, has readily
adapted to urbanized environments in Colorado (Everette et al. 2001; Neubaum et al. 2007; O’Shea et
al. 2011).
NATURAL HISTORY
Big brown bats are a colonial species with the size of maternity colonies varying from about a dozen to
several hundred (Everette et al. 2001; Neubaum et al. 2007; O’Shea et al. 2011). This species is well
known for its propensity to roost in anthropogenic structures including buildings, and bridges, but has
also been found in mines, caves, and large diameter tree snags across the western US. More recently,
rock crevices in cliff faces were used as maternity roosts in the slickrock canyonlands of Colorado
National Monument (Neubaum 2017). Surveys of abandoned mines in Colorado from 1990–2010
documented only 100 big brown bats roosting in mines, with 26 of those found during winter surveys.
Similar results for caves suggest big brown bats aren’t as dependent on these types of features in the
state as found in other parts of North America. Bridges and porches are commonly used as night roosts
by males, and pre-parturition and post-lactating females. Big brown bats appear to be a relatively

Colorado Bat Conservation Plan
Western Bat Working Group, Colorado Committee

3/28/2018
Page 130 of 204

sedentary species and are not known to migrate large
distances in western states. Migrations in elevation by
males and females have been noted for this species in a
number of studies across the western U.S. (Perkins 1996;
Easterla 1973). In Colorado, females roosted separately
from males in the spring and summer with a segregation of
the sexes by elevation noted along the Front Range
(Neubaum et al. 2006). During autumn, female bats
migrated a short distance in elevation from maternity
colonies in buildings to rock crevices in the adjacent
Potential distribution of big brown bats in Colorado.
The map was generated using landscape-scale
mountains where they joined males. Big brown bats
coefficients and known locations in MaxEnt to model
hibernate for most of the winter in the northern portion of
predictive probability of occurrence surfaces.
their range, but are active on warm nights in the winter in the southwest. In the West, this species is
known to hibernate in relatively small numbers per site in caves, buildings and mines (Perkins 1996). Big
brown bats tend to forage within a few kilometers of the roost, generally pursuing prey in tree canopies,
over meadows, or along watercourses. Individuals tracked from capture sites to maternity roosts in Fort
Collins averaged 1.9 km. Maximum distances moved away from maternity roosts to foraging areas in
Fort Collins averaged 5.9 km with some ranging as far as 18 km within a night (O’Shea et al. 2011).
However, big brown bats caught foraging at the Rocky Mountain Arsenal moved considerably farther,
ranging 9.2–18.8 km (Everette et al. 2001). Diet analysis suggests that this species feeds primarily on
heavy-bodied insects and is an important predator on certain agricultural pests (e.g., Diabrotica, the
spotted cucumber beetle). Although primarily beetle (coleopteran) specialists, their diet also includes
hemipterans, dipterans, lepidopterans, trichopterans, and hymenopterans. Valdez and O’Shea (2015)
found big brown bats capitalizing on brief seasonal migrations of miller moths (Euxoa auxiliaris),
accounting for 99% volume of fecal pellet analysis. This species is thought to mate in the autumn and
winter, but ovulation does not occur until the spring. Each female produces 1 young (some individuals
from the eastern plains of Colorado produce twins) in early summer, after a gestation of about 60 days
(Neubaum, M. et al. 2007). The young are volant in 3–4 weeks.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S5
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
Potential threats to this species include roost disturbance and destruction, particularly eviction of
building-dwelling colonies by pest control operations, and removal of important roost trees during
timber harvest. Grazing practices and loss of riparian areas could affect foraging habitat. Large-scale
outbreaks of rabies may lead to large die-offs within maternity colonies of this species. Potential for
population declines resulting from white-nose syndrome are possible as well.
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GAPS IN KNOWLEDGE
More information is needed on when and where mating occurs in western portions of the range of this
species. Swarming locations are largely absent for big brown bats in western states. Movements during
winter for this species in western states are largely unknown.
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BIG FREE-TAILED BAT (NYCTINOMOPS MACROTIS)
Prepared by Kirk W. Navo
Updated by Kirk W. Navo and Daniel J. Neubaum (2017)
DESCRIPTION
The big free-tailed bat (Nyctinomops macrotis), a member of
the family Molossidae, can be distinguished from other
molossids based on size. With an adult forearm of 58–64 mm
it is larger than Brazilian free-tailed bats (Tadarida
brasiliensis) or the pocketed free-tailed bat (N.
femorosaccus), and smaller than either of the mastiff bats
(Eumops spp.). It also has vertical grooves or wrinkles on the
upper lip that are lacking in mastiff bats (Eumops spp.).
Big-free-tailed bat. Photo by D. Neubaum

The measurements of the big free-tailed bat as recorded by
Armstrong et al. (2011) and Neubaum (2017) are: total length of 125–140 mm; length of tail 48–54 mm;
length of ear 9–11 mm; forearm length of 58–64 mm; wingspan of 42–46 cm; weight of 12–25 g.
DISTRIBUTION
The big free-tailed bat ranges from most of South America northward to include Mexico, Arizona, New
Mexico, southern and western Texas, southern California, southeastern Nevada, southern Utah, and
north to central Colorado. The species is migratory and there are some extralimital records from British
Columbia, Iowa, Kansas, and South Carolina. The known elevation range is from near sea level to about
2600 m. In Colorado, this species was previously considered to be accidental in the state. The big freetailed bat is now considered to be a summer resident in Colorado, with capture records for reproductive
females and juveniles that have been collected from the desert canyon country of the Western Slope
and river canyons in the southeastern portion of the state (Navo and Gore 2001; Neubaum 2017).
Extralimital records of nonreproductive individuals considered to potentially be wanderers have been
collected from the Front Range and plains in the eastern portion of the state (Armstrong et al. 2011).
NATURAL HISTORY
The big free-tailed bat appears to mainly inhabit rugged, rocky habitats in arid landscapes. It has been
found in a variety of plant associations including desert shrub, woodlands, and evergreen forests. It
appears to be associated with lowlands, but has been documented at around 2400 m in New Mexico.
This species is a seasonal migrant and a powerful flyer, known to cover large circuits in a single night
(Corbett et al. 2008). It roosts predominantly in the crevices of cliff faces, although there is some
documentation of roosting in buildings, caves, and tree cavities. The species forms maternity colonies
and females bear one young in late spring or early summer. Lactating females have been taken in July,
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August and September, and volant juveniles recorded as
early as July and as late as November. Maternity roosts have
been documented in rock crevices, with evidence of both
long- and short-term use of the crevices reported (Haymond
et al. 2002). Maternity colonies range widely in size with
numbers as high as 800 individuals reported (Haymond et al.
2002). In western Colorado, maternity colonies in rock
crevices of cliff faces numbered as high as 64 individuals
(Neubaum 2017). Bats at one of these roosts were noted
using long, straight dives parallel to the cliff face that
Potential distribution of big free-tailed bats in
Colorado. The map was generated using landscapeallowed great speed to be attained quickly upon exit. Such
scale coefficients and known locations in MaxEnt to
displays were also noted at a large colony in southeast Utah,
model predictive probability of occurrence surfaces.
potentially as a predator avoidance tactic (Haymond et al. 2002). Upon return to the roost site this bat
may utilize ritualized behavior that includes a general reconnaissance of the site and several landing
trials before entry. Big free-tailed bats forage almost entirely on large moths, but some data exists to
document occasional foraging on other insects including grasshoppers, beetles, crickets, leafhoppers
and flying ants. Raptors, including peregrine falcons and owls, are documented predators of this species.
Big free-tailed bats have an audible echolocation call that is characterized as loud and with a frequency
range of 17–30 kHz. Surveys based on echolocation calls for detecting this species may be necessary
since captures appear to be uncommon. Acoustic calls of this species have been documented in
Dinosaur National Monument and south to Mesa Verde National Park. Easterla (1973) reported that
populations of this bat from Big Bend National Park fluctuated greatly from year-to-year. Haymond et
al. (2002) provide evidence that alternate roosts are used by this species, even in cases of large
maternity colonies, as reflected by large fluctuations in colony size from day to day. Similar trends have
been noted for some roosts in Colorado (Neubaum 2017). Little is known about the species population
dynamics and ecology.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S1
Tier 2
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The Colorado Bat Matrix (See chapter XII. Assessing threats to bat species: the Colorado Bat Matrix;
http://cnhp.colostate.edu/batmatrix/) does not identify any notable threats to the species. However,
large water impoundments were mentioned as having the potential to inundate large numbers of rock
crevices along high cliffs where such features are constructed (e.g., Lake Powell in southern Utah).
Displacement of many roosts during a small window of time, as would be expected from such an
activity, may have the potential to impact local populations of the species. Recreational climbing of the
high cliffs used by this bat also has potential to disturb maternity colonies for this species but these
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interactions have not been studied. General threats that apply to other bat species, such as disturbance
to foraging areas from grazing, riparian and water flow management, and use of pesticides have
potential to affect this species.
GAPS IN KNOWLEDGE
Information is needed on big free-tailed bats regarding roosting ecology, seasonal movement patterns,
and breeding colony distribution. Current evidence suggests that the species breeds farther north than
previously thought, including southern Utah and west central Colorado. Reference calls are needed to
improve call libraries used to train acoustic software packages, which may be needed to adequately
detect the species during these types of surveys.
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BRAZILIAN FREE-TAILED BAT (TADARIDA BRASILIENSIS )
Prepared by Bat Conservation International
Updated by Kirk W. Navo (2017)
DESCRIPTION
The Brazilian free-tailed bat (Tadarida brasiliensis) is a
member of the Family Molossidae, and like other molossid
(free-tail) species, has a tail that extends well beyond the
back edge of the interfemoral membrane. T. brasiliensis can
be distinguished from the other molossids occurring in the
U.S. by its ears, which are not joined basally at the mid-line.
The measurements of the Brazilian free-tailed bat as recorded
by Armstrong et al. (2011) are: total length of 90–105 mm;
length of tail 32–40 mm; length of ear 11–14 mm; forearm
length of 36–46 mm; wingspan of 30–35 cm; weight of 8–12 g.

Brazilian free-tailed bat. Photo by D.
Neubaum

DISTRIBUTION
The Brazilian free-tailed bat is one of the most widely distributed mammalian species in the Western
Hemisphere. There are 9 recognized subspecies, with 2 occurring in the U.S. T. b. mexicana is primarily
western, occurring from southern Oregon to eastern Nebraska and south through Mexico. T. b.
cynocephala is primarily a southeastern species, from eastern Kentucky into South Carolina and south
through Florida. T. brasiliensis ranges southward through most of Central America. In the western U.S.,
T. brasiliensis is most commonly associated with dry, lower elevation habitats, yet it also occurs in a
variety of other habitats and is found up to 3000 m in some
of the western mountain ranges.
In Colorado, more recent documentations of this species
across the western and central parts of the state have been
recorded. Specimens have been recorded from Dinosaur
National Monument, south to Mesa Verde National Park.
Over the last 20 years, several observations of large
numbers of Tadarida occupying buildings during the fall
migration season have been reported. These have been
Potential distribution of Brazilian free-tailed bats in
reported in western Colorado cities such as Glenwood
Colorado. The map was generated using landscapescale coefficients and known locations in MaxEnt to
Springs and Delta. Additionally, several documentations of
model predictive probability of occurrence surfaces.
maternity roosts have been reported and confirmed in
Grand Junction, and Colorado National Monument (Neubaum 2017). In 2015, a large maternity roost
was discovered in a bridge east of Grand Junction. The species is well established in south-central
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Colorado, and has also been documented in southeast Colorado. Acoustic calls auto-classified as T.
brasiliensis have been recorded in many parts of Colorado, including the northern Front Range. Because
acoustic calls of this species are variable and can be confused with several other species, additional
documentation of specimens will be necessary to confirm actual distribution in the state. The known
distribution of this species has changed significantly since the early 1980’s, when the southern half of
the state was considered the northern extent of Brazilian free-tailed bats in Colorado.
NATURAL HISTORY
This species is highly colonial with maternity colonies ranging in size from a few hundred to 20 million.
The most commonly used natural roosts are caves and rock crevices on cliff faces. This species also
roosts in abandoned mines and tunnels, highway bridges and large culverts, buildings, and bat houses.
Maternity roosts are usually warmer and larger than bachelor or non-reproductive female roosts. In
Colorado, a large bachelor colony first documented in 1971, is established in the Orient Mine; an
abandoned iron-ore mine located in the north end of the San Luis Valley, on property belonging to the
Orient Land Trust. This is one of the largest, northern most known roost sites of this species in the West.
It is estimated between 100,000 to 250,000 in size, and is the largest known bat roost in Colorado. Bats
start to arrive at the roost in late May, and build in numbers to a peak in mid-summer, before beginning
their southern migration in late August through mid-October. Females and young of the year begin to
show up at the roost site by mid-August, providing further evidence that the species is breeding in the
state, and a summer resident in areas of northern Colorado. T. brasiliensis will take refuge in cliff
swallow nests during spring cold snaps. Brazilian free-tailed bats often fly more than 50 km to reach
foraging areas, and in the San Luis Valley, the species has been documented foraging over 60 km from
the Orient Mine. Such flight is rapid, direct, and often involves gliding. Bats from one colony may cover
areas as large as 400 km2 and move at speeds over 40 km/hour and at altitudes of 3000 m or more.
Foraging occurs at high elevations and also at heights of 6–15 m. This species consumes a large variety
of agricultural pests, mostly moths, but also flying ants, weevils, stinkbugs, and ground beetles, and the
agricultural economy of the San Luis Valley is likely benefiting for the colony at the Orient Mine. The
Brazilian free-tailed bat (T. b. mexicana) is primarily migratory, with large numbers of females returning
to large, warm caves in Texas, New Mexico, Arizona, and Oklahoma each spring. Mating probably occurs
in lower latitudes of the winter range. Seasonal patterns elsewhere in the west are less clear. Birth
usually occurs between mid-June and mid-July. Adult mass is reached in as little as 3 weeks and first
flight occurs 2–3 weeks later.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S1
*See text on the first page of this section for an explanation of listing categories.
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THREATS
Besides human disturbance and habitat destruction (e.g., alteration of suitable caves, mines, bridges,
and old buildings) noted above, there are problems with pesticide poisoning and deliberate eradication
attempts. Human rabies deaths attributed to Brazilian free-tailed bats foster attitudes for the
destruction of their roosts and colonies. The Brazilian free-tailed bat is a non-hibernating species, so the
risk from WNS is not considered significant. However, it is unknown if the species could play a role in the
spread of the disease to western states. Continued support for long term conservation of the bachelor
colony at the Orient Mine and the Orient Land Trust is necessary to maintain the status of the species in
Colorado.
GAPS IN KNOWLEDGE
Although most major maternity roosts in the U.S. are now protected, much remains to be done with
winter roosts in Mexico. More documentation of the role of the Brazilian free-tailed bat in agriculture,
and the use of artificial roosts to attract them, is needed. This would be particularly important in the San
Luis and Grand Valley’s of Colorado. Its ecology, distribution, and seasonal patterns are not well
understood in some parts of its range, particularly California, Nevada, southern Oregon, and Utah.
Additional acoustic data and specimen verifications are needed in many parts of Colorado.
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CALIFORNIA MYOTIS (MYOTIS CALIFORNICUS)
Prepared by Michael A. Bogan, Ernest W. Valdez, and Kirk W. Navo
Updated by Milu Velardi (2017)
DESCRIPTION
The California myotis (Myotis californicus) is a small bat with
dark wings and dull yellowish brown pelage, although
individuals can range in color from pale tan to dark brown.
The hairs on the body lack burnished tips, with those on the
ventral side of the patagium not extending to the elbow. It
has a distinctly keeled calcar and dark brown to black ears.
This species closely resembles the Western small-footed bat
(M. ciliolabrum) and warrants close inspection to distinguish
California myotis. Photo by D. Neubaum
them. The ears of the California myotis are long and extend
beyond the nose when laid forward. A second feature to
differentiate the two in hand is tail length: the tail of the
western small-footed bat may project 1.5–2.5 mm beyond the
uropatagium, while the tail of the California myotis will not
(Constantine 1998). However this trait is not consistent in
specimens examined in Colorado. The shape of the rostrum
may be used to distinguish these two species as well, with the
California myotis exhibiting more of a narrow U shape versus
the broadened V shape of the Western small-footed bat. The
Myotis ciliolabrum vs. M. californicus
facial appearance of this bat generally does not have as distinguished of a dark mask as its close
counterpart as well.
The measurements of the California myotis as taken from Armstrong et al. (2011) are: total length 70–84
mm; tail 30–40 mm; hindfoot 5.5–8.2 mm; ear 11–15 mm, forearm 29–36 mm; wingspan 22–26 cm;
weight 3–5 g.
Comparison of morphological measurements for Myotis californicus vs. Myotis ciliolabrum:
Species
M. californicus
M. ciliolabrum

Total length
(mm)
70–84
75–88

Tail
(mm)
30–40
33–42

Hindfoot
(mm)
5.5–8.2
5–8

Ear
(mm)
11–15
12–16

Forearm
(mm)
29–36
30–35

Wingspan
(cm)
22–26
21–25

Weight
(g)
3–5
3.5–5.5

DISTRIBUTION
Distribution of the California myotis in the U.S. includes mesa country and dry canyons of the west. It
ranges from southeast Alaska and southwestern British Columbia, through most of the western U.S.,
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including the Rocky Mountains and south to Guatemala. In Colorado, it is common in semidesert
shrublands and pinyon-juniper woodlands in the western portion of the state, up to elevations of
approximately 2400 m. The California myotis has been captured in all of the counties along the western
border of Colorado except Dolores County, but it is presumed to occupy that area as well. One
subspecies, M. californicus stephensi, occurs in Colorado.
NATURAL HISTORY
The California myotis remains a bit of a mystery biologically.
It is known that this elusive bat uses abandoned structures,
caves, mines, and rock crevices in cliffs for roosting at night.
Day roosts are similar, but can also be found in hollow trees
and under loose bark as well. Surveys at abandoned mines
from 1990-2010 in Colorado documented 298 California
myotis. Most records are from summer/fall surveys, but
several winter records have been documented in mines.
This bat tends to be associated with low elevation zones
that are warmer and more arid in Colorado (Neubaum
2017). Along the western slope, California myotis have been
observed using rocks as roosts, including in boulders, under
slabs, and in fissures and cracks of cliffs (BLM 2008).

Potential distribution California myotis in Colorado.
The map was generated using landscape-scale
coefficients and known locations in MaxEnt to model
predictive probability of occurrence surfaces.

The California myotis is an acrobatic flyer and uses small watering holes for drinking; the kidneys are
adapted for arid environments. It forages early in the evening and flies 2–3 m above the ground, where
they prey on moths, small beetles, and lacewings (Freeman 1984). Foraging has been documented over
riparian canyons, arroyos, open areas, along cliff faces, and over stock tanks (Freeman 1984). California
myotis mates during autumn, with young born in May and June in Colorado. Pregnant females have
been captured in June and July in Colorado, along with lactating females captured in August (Adams
1988). Females form small maternity colonies and give birth to 1 pup each season. The winter range of
the California myotis is still somewhat unclear. Hibernation records have been documented in mines,
caves, and buildings in many western states (Simpson 1993). They have been observed as active for
short periods in winter, which indicates an occasional emergence from torpor for feeding purposes,
even in temperatures below freezing.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S3
*See text on the first page of this section for an explanation of listing categories.
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THREATS
The overall status of the California myotis is thought to be secure as of November 2016 (IUCN 2017).
However, the species may be affected by closure of abandoned mines without adequate surveys and by
recreational caving. The removal of large-diameter snags and treatment of pinyon-juniper stands in
timber practices may also influence day roosting habitat. Some riparian-management practices and
large scale water impoundment may be detrimental to local populations. Given its close relatedness to
other Myotis affected by white-nose syndrome, the California myotis may prove to be highly vulnerable
to effects from the disease if it progresses into Colorado.
GAPS IN KNOWLEDGE
More information and research is needed in Colorado regarding this species and the potential impacts
from forestry management practices, such as pinyon-juniper treatments, and mine closures. General
surveys of occurrence along riparian and cliff band stretches of the state’s western slope would be
beneficial. North American Bat grids run in this portion of the state could also be reviewed for such
presence/absence data. Determining winter roosts of this species is also needed.
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CANYON BAT (PARASTRELLUS HERPERUS)
Prepared by Pat E. Brown
Revised by Daniel J. Neubaum, and W. T. Turner (2017)
DESCRIPTION
Formerly known as the western pipistrelle (Pipistrellus
hesperus), the canyon bat (Parastrellus hesperus) underwent
a taxonomic revision and was reclassified by Hoofer et al.
(2006) based on new morphological and genetic data and is
now a member of the family Vespertilionidae. This species is
one of the smallest bats in North America, weighing as little
as 3 g with a wingspan of only 20 cm. P. hesperus is most
often confused with the other small Myotis species (M.
Canyon bat. Photo by D. Neubaum
californicus or ciliolabrum) due to similarities in size, pelage
color, and that all 3 bats have a keeled calcar. The canyon bat can easily be distinguished from these
two Myotis by the obvious club-shaped tragus compared to the pointed tragus exhibited by the later
two. In the southeastern canyons of Colorado there is the possibility for a slight overlap in range with
the eastern tri-colored bat (Perimyotis subflavus), which is larger, with an unkeeled calcar, and tricolored fur. P. hesperus is sexually dimorphic with females typically being larger than males.
The measurements of the canyon bat as recorded by Armstrong et al. (2011) are: total length of 60–86
mm; length of tail 25–36 mm; length of ear 12–14 mm; forearm length of 27–33 mm; wingspan of 19–23
cm; weight of 4–6 g.
DISTRIBUTION
The canyon bat is a non-migratory, resident of the desert lowlands of the southwestern U.S., north into
southern Washington and east to western Colorado. In Mexico the species ranges south throughout
Baja California and on the mainland to Michoacan and Hildago. In Colorado, most records of occurrence
come from lower elevations of the canyonlands along the Western Slope (Armstrong et al. 2011).
Additional records from the rivers and canyons of southeast Colorado have been collected.
NATURAL HISTORY
While most commonly associated with arid desert landscapes, the canyon bat also occurs around
canyonlands in pinyon-juniper woodlands, and lower elevation mixed conifer and spruce-fir forest
(Hoffmeister 1986). The common name “canyon” bat was derived from their strong association with
rocky canyons and outcrops (usually at elevations below 2000 m), where they roost in small crevices
(Cross 1965). Occupied crevices may also be used in abandoned mines and caves or on buildings
(Barbour and Davis 1969). These bats have also been observed at dusk flying over creosote bush scrub
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several miles from rocky areas where they have been found
roosting under rocks (Von Bloaker 1932). In Colorado, roosts
located in Colorado National Monument were in rock
crevices of small cliff bands or large free standing boulders
located on the scree slopes below cliffs (Neubaum 2017).
During cooler winter months, canyon bats are believed to
hibernate in rock crevices, and to a lesser extent caves and
mines, and on warm winter nights may emerge to drink or
forage if insects are available (Ruffner et al. 1979). Miller
(1964) noted activity for this species in western Colorado
Potential distribution of canyon bats in Colorado. The
map was generated using landscape-scale coefficients
every month of the year except December, January, and
and known locations in MaxEnt to model predictive
February. Mothers with their young may roost alone or in
probability of occurrence surfaces.
small maternal colonies (Adams 2003). Water availability is
thought to be an important resource that influences the distribution of the species and where they
roost. However, canyon bats do have the ability to concentrate urine more than other bat species,
which has helped them adapt to arid desert environments (Geluso 1978). Known for being one of the
most diurnal bat species in North America, P. hesperus generally are the first bat species to emerge early
in the evening, even before sunset, and may be active after sunrise (Adams 2003). In addition, canyon
bats are often the first bats captured in an evening in mist nets set over isolated desert water holes or
across mine entrances (Cockrum and Cross 1965).
Because these bats are small and slow flyers they are often limited to small foraging circuits. The canyon
bat feeds on a variety of insects, with stomach content analysis suggesting they feed on small swarming
insects such as flying ants, mosquitoes, fruit flies, leafhoppers, and ants (Hayward and Cross 1979).
Females give birth to twins in late May through July with newborn pups weighing less than 1 g (Adams
2003).
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S4
*See text on the first page of this section for an explanation of listing categories.

USFWS
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THREAT
Destruction of rocky areas due to renewed mining or other development activities (e.g., road
construction, housing developments, and water impoundments) have potential to disturb or eliminate
roosting habitat. Given that this bats eastern counterpart, the tri-colored bat, has been impacted by
white-nose syndrome across its range, it is reasonable to assume that the canyon bat will be vulnerable
to the disease as well if it reaches Colorado. However, the relatively solitary roosting habits of this
species may limit the bat-to-bat transfer of the disease if it does reach the state. Currently there have
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been no reported cases of P. hesperus deaths as a result of white-nose syndrome at the time of writing
for this plan.
GAPS IN KNOWLEDGE
Although the canyon bat is thought to be ubiquitous throughout the arid southwest, limited
information is available on social structure, microhabitat roost requirements, roost fidelity, and
longevity. In Colorado, data is largely absent on individual foraging areas and seasonal roost use.
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EASTERN RED BAT (LASIURUS BOREALIS)
Prepared by Milu Velardi and Daniel J. Neubaum (2017)
DESCRIPTION
The eastern red bat (Lasiurus borealis) is a common bat of the
eastern U.S. and Canada and is easily recognized by its color.
It is a medium-sized and reddish to yellow-red bat, with
white-tipped dorsal hairs. Male eastern red bats are generally
brighter in color than females. A pale buffy spot may be
present on the shoulders, and often the ventral surface is
paler than the dorsum. Wings are narrow. Like other
members of the genus Lasiurus, the interfemoral membrane
of the wings are densely furred above and sparsely furred
below. Ears are short and rounded. The extension of the tail
in flight distinguishes this species from others in its range.

Eastern red bat. Photo by P. Cryan

The measurements of the eastern red bat as recorded by Armstrong et al. (2011) are: total length 107–
128 mm; tail 40–60 mm; hindfoot 11 mm; ear 8–13 mm, forearm 35–46 mm; wingspan 28–33 cm;
weight 7–16 g.
DISTRIBUTION
Distribution of the eastern red bat in the U.S. includes the entire eastern half of the country and the
eastern-most portions of Wyoming, Colorado, and New Mexico (Armstrong et al. 2011). It is found in the
southeastern region of Canada and as far west as Alberta. Although the eastern red bat is abundant in
the Midwestern U.S., there were only a handful of individuals observed in Colorado prior to the 1980’s.
At that time, known counties included Weld, Arapahoe, Yuma, Otero, and Baca counties (Armstrong
1972). Since then, several new accounts have been made
including acoustic recordings at Rocky Mountain Arsenal in
2001 (Everette et al. 2001), 2 individuals netted in Fort
Collins on Spring Creek and near the Poudre River in 2005
(Neubaum 2005), a single bat found dead on the grounds of
the Denver Zoo in 2006, and another netted in Bear Creek
Canyon near Boulder in 2007. Recent records have been
collected from east of Denver on the Lowry Bombing Range
in 2013, the South Platte River near Chatfield Reservoir in
2013, Greenhorn Creek near Colorado City in 2015, and
Potential distribution of eastern red bats in Colorado.
The map was generated using landscape-scale
along Walnut Creek in Jefferson County in 2016 (CPW
coefficients and known locations in MaxEnt to model
Scientific Collections and Bat Database, searched September
predictive probability of occurrence surfaces.
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2017). An additional 13 red bats were salvaged during surveys related to wind farms in Logan County
from 2012–2013 (Walsh 2013). Due to the increase in woody vegetation along riparian stretches and
irrigation canals on the eastern plains as compared to a century ago, the availability in habitat for this
species has become more extensive in eastern parts of Colorado. The advancement of irrigation related
to canals and permanent flows on major rivers is attributed for this change in vegetation (Knopf 1986;
Neubaum 2005). There is a single subspecies in Colorado: L. b. borealis. It is possible that a second
subspecies, the western red bat (L. blossevillii), which occurs in the desert southwest, including the
Grand Canyon and Utah, will eventually be found in southwestern Colorado (Baker et al. 1988).
NATURAL HISTORY
The eastern red bat is a solitary bat, roosting in trees and shrubs. When suspended from branches, these
bats can appear to look like dead leaves. Red bats seem to favor trees located on the edge of clearings,
fields and streams, roosting on the south and east sides of these trees. The bat’s roost area is often
protected from all sides except below, where there is a clear
flight path. The eastern red bat feeds early in the evening,
with the majority of foraging occurring within the first few
hours of darkness (Mumford 1973). Red bats are believed to
be somewhat sedentary, remaining in the same areas to feed
several nights in a row and remaining close to day roost
locations. Mating for the eastern red bat occurs in August and
September throughout most of their range. Females have the
ability to store sperm until February or March. Copulation
Red bat roosting in foliage of tree.
Photo by M. Smith.
occurs in flight with a gestation period of 80–90 days. Two to
five young are born in May to early July (Hamilton et al. 1972), which is unusual for bats, which
commonly give birth to a single pup. Young learn to fly at 4–5 weeks. Eastern red bats are believed to
undertake long-distance migrations, arriving in the northern latitudes in May and early June and moving
south again in September and October (LaVal et al. 1979). It is possible that individuals in Colorado move
east and south in the autumn but information is still needed to verify these movements.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G3G4 S2S3B
*See text on the first page of this section for an explanation of listing categories.
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THREATS
The overall status of the eastern red bat is thought to be secure as of November 2016. However,
potential treats to this species from wind energy development have been identified in eastern parts of
its range.
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GAPS IN KNOWLEDGE
More information and research is needed in Colorado regarding this species and the potential impacts
on it from wind energy development. General surveys of occurrence along riparian stretches of the
states eastern plains and foothills would be beneficial. North American Bat grids run in this portion of
the state could also be reviewed for such presence/absence data.

LITERATURE CITED
Armstrong, D. M. 1972. Distribution of mammals in Colorado. Monograph of the University of Kansas
Museum of Natural History, 3:1-415.
Armstrong, D. M., J. P. Fitzgerald, and C. A. Meaney. 2011. Mammals of Colorado, 2nd edition. Denver
Museum of Nature and Science. University Press of Colorado, 11:327-328.
Baker, R. J., J. C. Patton, H. H. Genoways, and J. W. Bickham. 1988. Genic studies of Lasiurus (Chiroptera:
Vespertilionidae). Occasional Papers of the Museum. Texas Tech University, 117:1-15.
Everette, A. L., T. J. O’Shea, L. E. Ellison, L. A. Stone, and J. L. McCance. 2001. Bat use of a high-plains
urban wildlife refuge. Wildlife Society Bulletin. 29: 967-973.
Hamilton, R. B. and D. T. Stalling. 1972. Lasiurus borealis with five young, Journal of Mammalogy.
53:10:125-134.
Knopf, F. L. 1986. Changing landscapes and the cosmopolitism of the eastern Colorado avifauna. Wildlife
Society Bulletin. 14:132-142.
LaVal, R. K. and M. L. LaVal. 1979. Notes on reproduction, behavior, and abundance of the red bat,
Lasiurus borealis. Journal of Mammalogy 50:209-212.
Mumford, R. E. 1973. Natural History of the red bat (Lasiurus borealis) in Indiana. Periodicum
Biologorum 75:155-158.
Neubaum, D. J. 2005. Records of the eastern red bat on the northern Front Range of Colorado. Prairie
Naturalist 37:41-42.
Walsh (Walsh Environmental Scientists and Engineers, LLC). 2013. Post- Construction Bird and Bat
Fatality Study Phase I Colorado Highlands Wind Project Logan County, Colorado In U.S. Department
of Energy, Western Area Power Administration. 2009. Draft Supplemental Environmental
Assessment DOE/SEA-1611-S1 Request for Modification of Interconnection Agreement for the
Colorado Highlands Wind Project, Logan County, Colorado.
https://energy.gov/nepa/downloads/ea-1611-s1-draft-supplemental-environmental-assessment.
Accessed March 2018.

Colorado Bat Conservation Plan
Western Bat Working Group, Colorado Committee

3/28/2018
Page 148 of 204

FRINGED MYOTIS (MYOTIS THYSANODES)
Prepared by Mark A. Hayes (2017)
DESCRIPTION
Fringed myotis (Myotis thysanodes), a member of the
Vespertilionidea family, is a medium to large myotis with
large ears. The key feature that distinguishes this from other
myotis species in Colorado is the prominent fringe of short
hairs on the trailing edge of the tail membrane (Armstrong et
al. 2011). This species can be confused with other myotis
species, especially little brown myotis (M. lucifugus) and
long-eared myotis (M. evotis). Care should be used in
differentiating these species and beginners will benefit from Fringed myotis tail. Photo by D. Neubaum
use of a key, such as the key to vespertilionid species in Armstrong et al. (2011; pp. 312-313).
Typical measurements are: weight 6–7 g; forearm length 39–46 mm; length of ears 16–21 mm
(Armstrong et al. 2011).
DISTRIBUTION
Fringed myotis is a western species that occurs in conifer forests, shrublands, and canyonlands at
moderate elevations to about 2500 m (O’Farrell and Studier 1980). Colorado occurrence records suggest
a geographic distribution that bifurcates around the Southern Rocky Mountains, with separate
populations occurring in a band along the Colorado Front Range and in western Colorado (Armstrong et
al. 2011; Hayes 2011). Occurrence records suggest that the high peaks and higher elevation mountain
parks of the Southern Rocky Mountains act as dispersal barriers and that movement by fringed myotis
from east to west, and vice versa, across the Colorado Rockies is not likely to occur regularly (Hayes
2011). In Colorado this species is regularly captured in suitable habitat. Hayes (2011) and Hayes and
Adams (2014) provide a detailed review of its geographic distribution in Colorado.
NATURAL HISTORY

Fringed myotis. Photo by K. Navo

In eastern Colorado, the fringed myotis occurs in midelevation forests along the Front Range from New Mexico to
Wyoming, and occurs in the high plains and southwestern
tablelands where there are suitable roosting resources
available in rock features and other structures (Hayes 2011).
For example, in northeastern Colorado this species has been
captured near Pawnee Buttes, in and near the Pawnee
National Grasslands. In southeastern Colorado, fringed myotis
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has been documented in the canyons of the Purgatoire River
and near Mesa de Maya and Black Mesa. In western
Colorado, fringed myotis have been documented
throughout the Colorado Plateau region of extreme western
Colorado. The species has been documented in midelevation forests, such as the forests around Pagosa Springs,
and is expected to occur in mid-elevation forests throughout
most of western Colorado. Males and females breed either
during autumn or winter when bats are in hibernation sites
(O’Farrell and Studier 1980; Armstrong 2011). During spring, Potential distribution of fringed myotis in Colorado.
adult females move to and aggregate in maternity colonies The map was generated using landscape-scale
coefficients and known locations in MaxEnt to model
where reproductive females give birth to and raise pups. predictive probability of occurrence surfaces.
Females usually give birth to 1 pup, though twins have occasionally been observed. Pups are born during
the summer months (e.g., early July). In Colorado, maternity colonies have been observed in rock
crevices, abandoned mines, and human structures, such as cabins (O’Shea et al. 2011; Hayes and Adams
2015; Neubaum 2017). This species is often observed forming maternity colonies in tree snags in other
parts of western North America (O’Farrell and Studier 1980), but maternity colonies have not yet been
observed in these features in Colorado. Little is known in Colorado about where adult males roost
during the summer maternity period. Likewise, little is known about where fringed myotis spends the
winter months in Colorado, or where this species roosts during autumn. Fringed myotis in Colorado
might use hibernation sites near maternity areas, or might undertake seasonal movements within or
among nearby ecoregions. The detailed life history attributes of fringed myotis in North America are
reviewed by O’Farrell and Studier (1980), and for Colorado are reviewed by Armstrong et al. (2011) and
Hayes (2011).
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4 S3
Tier 1
SS
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
Fringed myotis colonies and populations can be adversely impacted by human activities that reduce the
availability of roosting resources or that disturb bats while they are roosting (Armstrong et al. 2011;
Hayes and Adams 2015). Maternity colonies can be negatively affected by human activity inside roosting
sites in caves and abandoned mines. Maternity colonies and other important roosting resources can be
protected by installing bat compatible closures, such as bat gates, which allow bats to continue to use
the site but keep unauthorized people from entering the site. Population modeling suggests that some
bat populations would decrease substantially when exposed to future climate scenarios for western
North America and Colorado (Hayes 2011). This change is attributed to the fact that temperate zone
insectivorous bats usually give birth to only 1 pup per year when they are reproductively active and
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relatively small reductions in the proportion of female bats that are reproductive can result in rapidly
decreasing populations. Thus, maintaining high quality maternity roosting resources, along with high
quality foraging and water resources, should be a key element of bat conservation in arid regions of
western North America. Fringed myotis is not yet known to be affected by white-nose syndrome.
However, biologists and managers should remain vigilant in watching for signs of infection, as the fungal
species that causes white-nose syndrome has only recently (in 2016) been recorded within the known
range of fringed myotis.
GAPS IN KNOWLEDGE
Detailed information on the following is lacking for fringed myotis in Colorado: (1) the location and
characteristics of hibernation sites; (2) proximity of summer roosting areas to winter roosting areas, and
timing of seasonal movements; (3) the current population status in the eastern and western
populations; (4) foraging behavior and home range sizes; (5) male roosting and life history
characteristics; (6) the location and timing of breeding (e.g., does breeding take place at swarming sites
during autumn, and/or inside hibernation sites during winter); (7) possible differential impacts of a
changing climate in different parts of Colorado.
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HOARY BAT (LASIURUS CINEREUS)
Prepared by Betsy C. Bolster
Updated by Paul M. Cryan and Kevin T. Castle (2017)
DESCRIPTION
The Hoary bat (Lasiurus cinereus), a member of the family
Vespertilionidae, can be distinguished from all other species
by a combination of large size (forearm of 46–58 mm), frosted
fur, golden coloration around the face, rounded ears, blunt
tragus and furred uropatagium.
The measurements of the Hoary bat as described by
Armstrong et al. (2011) are: wingspan of 380–410 mm; total
length of 120–145 mm; tail length of 49–60 mm; ear length of
12.5–18.0 mm; forearm length of 46–56 mm; weight of 18–32 g.

Hoary bat. Photo by D. Neubaum

DISTRIBUTION
The hoary bat is the widest ranging of all North American bats. This species is highly migratory and the
North American subspecies (L. c. cinereus) seasonally ranges from Canada, southward through Mexico to
at least Guatemala. The South American subspecies (L. c. villosissimus) may migrate attitudinally and
occurs from Brazil to Argentina and Chile. Hoary bats also occur on several islands in the Hawaiian (L. c.
semotus, listed as endangered under US Endangered Species Act of 1973) and Galapagos archipelagos.
Hoary bats are infrequently captured during bat surveys throughout most of the eastern U.S., but can be
captured in considerable numbers during certain seasons in the Rocky Mountains, Great Plains, and
areas along the Pacific Coast. Hoary bats are associated with forested habitats wherever they occur, but
are also found in areas lacking forest cover during migration periods. Although habitat requirements are
not well understood, these bats may rely on deciduous riparian habitats in regions lacking other forests.
This species seasonally occurs across much of Colorado, ranging from low-elevation canyonlands and
grasslands up into (and perhaps above) coniferous forests of the mountains.
NATURAL HISTORY
Hoary bats are solitary and roost primarily in foliage of both coniferous and deciduous trees. Although
few studies of roosting preference have been carried out, this species has been observed near the ends
of branches 3–12 m above the ground, with roosts often being found at the edges of clearings. Some
unusual roosting situations have been reported in caves, beneath a rock ledge, in a woodpecker hole, in
a gray squirrel nest, under a driftwood plank, and clinging to the sides of buildings. Hoary bats are
known to be highly migratory, sometimes moving distances greater than 2000 km and across a wide
range of latitudes. It is thought that wintering sites are concentrated in California and Mexico. By
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summer, populations become widespread across much of
North America, and may be segregated by sex. Individual
males have been shown to make local or longer migrations,
and have exhibited winter torpor bouts indicating that they
may hibernate in trees in some parts of North America.
Hoary bats are generally thought to be solitary but have
been noted in flocks during late summer and autumn.
Females embark on spring migration about 1 month earlier
than males, and mating likely begins during late summer
and autumn when previously disparate distributions of the
Potential distribution of hoary bat in Colorado. The
map was generated using landscape-scale coefficients
sexes begin to overlap. Females likely store sperm and delay
and known locations in MaxEnt to model predictive
fertilization until spring, but this has not been confirmed.
probability of occurrence surfaces.
Females migrate while pregnant and give birth from May through July in regions east of the Rocky
Mountains. Females have from 1–4 pups annually, with 2 being the norm. This species tolerates a wide
range of temperatures as illustrated by captures at air temperatures between 0 and 22oC. The ambient
temperature at which individuals employ torpor also varies seasonally by sex. In one study, entry into
torpor was observed to vary from 5–13oC. Hoary bats are thought to emerge late in the evening during
summer, although they occasionally have been observed flying during late winter afternoons or just
before sunset. Evening emergence and capture times range from just over 1 hour after sunset to after
midnight. The swift, direct flight of this species makes it identifiable on the wing from all other U.S. bats
except molossids. Hoary bats reportedly have a strong, possibly seasonal, preference for moths, but are
also known to eat beetles, flies, grasshoppers, termites, dragonflies, and wasps. Reported predators
include jays, kestrels, and snakes, and likely include hawks and owls as well.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G3G4 S3S4B
Tier 2
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
Wind turbines pose a substantial threat to hoary bats in North America and Colorado, accounting for
approximately half of the tens to hundreds of thousands of bat fatalities estimated to occur at wind
energy facilities in the U.S. and Canada each year (Arnett and Baerwald 2013; Walsh 2013). Loss of
roosting habitat due to timber harvest could potentially pose a threat to this species, but information on
habitat needs are lacking. Use of pesticides on public forestlands may also be a potential source of
mortality to roosting bats and their insect prey, but no data on the effects of pesticides on this species
exist. In suburban settings, where jays thrive in association with humans, jays may pose a threat to
sleeping or hibernating hoary bats.
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GAPS IN KNOWLEDGE
An improved understanding of why hoary bats are likely attracted to, and disproportionally struck by,
wind turbines is needed. Mitigation of impacts from wind energy continues to necessitate novel
innovations that will prevent strikes at these sites. The impact of current timber harvest practices on
roosting and foraging is not well understood. Forest stand replacement from beetle kill may impact this
bat.
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LITTLE BROWN MYOTIS (MYOTIS LUCIFUGUS)
Prepared by William E. Rainey
Updated by Tanya A. Dewey and Daniel J. Neubaum (2017)
DESCRIPTION
The little brown myotis (Myotis lucifugus) is a medium size Myotis
species that lacks a calcar and has moderate length pointed ears with a
blunt tragus. Pelage color may be multiple shades of brown, and the
fur is typically longer, darker, and glossier than sympatric species. In
the northwest U.S., external morphology and skull characters are
insufficient to reliably assign a small percentage of individuals to M.
lucifugus or the similar M. yumanensis, but intermediate individuals in
southwest British Columbia were identifiable to species on biochemical
characters. Some individuals in southern Colorado and northern New
Mexico may be confused with M. yumanensis whom they overlap with
in pelage and forearm measurements, and are intermediate in skull
characters with M. occultus (with which they are sometimes
synonymized). Body size (and time to maturity) increases with latitude.

Little brown myotis. Photo by
J. Gore

The measurements of the little brown myotis as reported in Armstrong
et al. (2011) and Harvey et al. (2011) are: total length 90–100 mm; tail 36–47 mm; hindfoot 8–10 mm;
ear 11–15 mm, forearm 33–41 mm (usually 39–41 mm); wingspan 22–27 cm; weight 7–14 g.
DISTRIBUTION
The little brown myotis is among the most widespread and common bats in mesic, typically forested
areas of temperate North America. Overall distribution extends from near the treeline in Canada and
Alaska to the southern tier of the U.S. There is a distributional gap extending south from the largely
treeless Great Plains through Texas. In the western U.S., this species is typically absent from hot, arid
lowlands, but extends south (at increasing elevation) along forested mountain ranges into southern
California, Nevada, Utah, and Colorado. The species likely occurs in New Mexico and Arizona as well but
may be classified as Myotis occultus. However, this species is now generally thought to be a subspecies
of M. lucifugus rather than a distinct species (Armstrong et al. 2011). In Colorado, this bat follows the
broader descriptions above, with records throughout most forest types, commonly ranging from
elevations above pinyon-juniper up to the subalpine (Storz and Williams 1996). On the Colorado West
Slope the species is conspicuously absent from drier low elevation canyonlands where M. yumanensis
commonly occurs. However, records for little brown myotis are common from lower elevation urban
centers along the Front Range and have been collected along the Arkansas River as it crosses the
southeastern plains as well. In addition, records of M. lucifugus and M. yumanensis overlap in the
southeastern canyonlands.

Colorado Bat Conservation Plan
Western Bat Working Group, Colorado Committee

3/28/2018
Page 156 of 204

NATURAL HISTORY
Among woodland/forest bats, little brown myotis are an ecological generalist exploiting a wide variety
of natural and man-made roost sites and a taxonomically wide spectrum of flying insect prey, including
emerging adults of aquatic species. Summer maternity colony sites include tree cavities, rock crevices,
caves, and anthropogenic structures. Fidelity to physically stable day and night roost sites is strong and
individuals return for many years. Active season roosting by males and non-reproductive females is little
studied, but male aggregations are known. Little brown myotis exhibit high summer roost and
hibernacula fidelity, although they may switch sites between years. Females may relocate more than
males, although genetic structure suggests high female philopatry in general. Populations may be highly
structured, even regionally. Seasonal movements range widely between 10 and 647 km and are likely
determined by winter roost resource availability in relation to the summer habitat. This species has
been documented swarming at caves in Colorado (Navo et al. 2002) where mating may be occurring.
Hibernation sites (historically described from caves and abandoned mines) and seasonality have been
studied in eastern and mid-continent populations, but are poorly known in western North America. Cave
and mine surveys across western North America do not
appear to house large colonies of this species. Surveys at
thousands of abandoned mines in Colorado from 1990–
2009 documented only 43 little brown myotis roosting in
mines, and the most documented in a mine at one time was
only 15 bats roosting in the summer (K. Navo, pers. comm.
2016). Johnson et al. (2017) tracked little brown myotis to
rock crevices in the autumn in Yellowstone National Park. In
Colorado, little brown myotis dispersing from a maternity
colony using a building near Carbondale moved to other
Potential distribution of little brown myotis in
buildings with smaller numbers of bats, as well as aspen
Colorado. The map was generated using landscapetrees and rock crevices. Microclimate analysis of these
scale coefficients and known locations in MaxEnt to
model predictive probability of occurrence surfaces.
autumn roosts suggest that buildings and trees may assist
bats in the use of daily torpor and allow passive rewarming each afternoon as food resources remain
available, while rock crevices would serve as suitable hibernacula (Neubaum 2018).
Although little brown myotis at the northern limits of their range face substantial challenges related to
obtaining energy reserves as body mass prior to hibernation, northern populations have a lower than
expected fueling rate but achieve high body masses prior to hibernation. This suggests regional variation
in physiological and behavioral strategies in preparation for hibernation. For example, populations at
their northernmost limits may switch to unusual prey items compared to more southern populations,
such as orb weaver spiders rather than flying insects. Neubaum (2018) suggested that this species may
be capitalizing on food resources such as miller moths and ice crawlers that occur on talus slopes in
large aggregations during early autumn in Colorado due to their extremely high body fat. Daily foraging
movements in summer tend to range from 1–10 km. Seasonal movements between summer maternity

Colorado Bat Conservation Plan
Western Bat Working Group, Colorado Committee

3/28/2018
Page 157 of 204

colonies and hibernacula can vary widely and may involve larger distances depending on resource
availability. In Colorado, Neubaum (2018) found little brown myotis moved short distances of only 2–4
km between summer roosts and potential hibernacula.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G3 S4
Tier 1
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The primary threat to little brown myotis currently is the introduced fungal disease, white-nose
syndrome (WNS; see chapter VII. Bats and Disease). This species has seen the largest declines in local
populations of any bat in North America as of 2017. Mortality in some little brown myotis roosts in
eastern North America has been documented as high as 99% and local populations have been reduced
by up to 95% in those areas. Low levels of resistance have been detected in infected populations, with
some individuals persisting despite Pseudogymnoascus destructans (fungal species that is causal agent
of WNS) infected roosts. Individuals that survive WNS show evidence of physiological stress well beyond
the infection. The resultant higher cortisol levels in these little brown myotis may additionally impact
survival and fitness even for bats that have recovered. A status review by Kunz and Reichard (2010)
concluded that the species warrants an endangered listing under the Endangered Species Act, 16 USC.
§§ 1531- 1544, due to population declines associated with WNS.
Mortality at wind turbines may be another source of mortality in areas with wind farms. Approximately
13% of bat mortality at wind turbines in Canada was M. lucifugus. However, few records of little brown
myotis overlap from the eastern plains of Colorado where most wind farms are currently situated.
Other threats may include habitat and roost site disruptions, such as alterations in snag density and
recruitment from timber harvest, agricultural or residential habitat conversion, or riparian forest
alteration for flood control. This species often occupies structures and is vulnerable to extermination or
improper exclusion practices. Large aggregations of this species hibernate in abandoned mines in
eastern and central North America, therefore closure of mines without adequate survey could have
population impacts; however, this species is rarely documented in these features in Colorado, especially
during the winter.
GAPS IN KNOWLEDGE
Knowledge of hibernation sites and the degree of population aggregation at these sites in Colorado is
lacking for this widespread species. Inadequate systematic resolution may affect management decisions
(e.g., the status of M. occultus). Isolated populations in montane forest islands may be sufficiently
differentiated to deserve taxonomic examination. Interspecific competition and range partitioning with
sympatric species such as M. yumanensis and M. volans should be examined.
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LONG-EARED MYOTIS (MYOTIS EVOTIS)
Prepared by Michael A. Bogan, Ernest W. Valdez, and Kirk W. Navo
Updated by Tanya A. Dewey (2017)
DESCRIPTION
The long-eared myotis (Myotis evotis), a member of the
family Vespertilionidae, has pale brownish to straw-colored
pelage. It is distinguished from the southwestern myotis (M.
auriculus) and the fringed myotis (M. thysanodes) by having
long, glossy black ears and no distinct fringe of hairs along the
edge of the uropatagium.
The measurements of the long-eared myotis as reported in
Armstrong et al (2011) are: total length of 88–92 mm; length Long-eared myotis. Photo by D. Neubaum
of tail 41–46 mm; ear length of 18–23 mm; forearm length of 35–41 mm; wingspan of 25–30 mm;
weight of 5–7 g.
DISTRIBUTION
The long-eared myotis ranges across western North America from southwestern Canada (British
Columbia, Alberta and Saskatchewan) to Baja California and eastward in the U.S. to the western Great
Plains. In Colorado this species is widely distributed across forested habitat from the canyonlands of the
West Slope, through the central mountains, and east to the Front Range. Records for the long-eared
myotis are lacking from the canyonlands of the southeastern portion of the state unlike those noted for
several other myotis species documented there. Elevations as high as 3100 m in subalpine habitat have
been documented for this bat (Storz and Williams 1996).
NATURAL HISTORY

Potential distribution of long-eared myotis in Colorado.
The map was generated using landscape-scale
coefficients and known locations in MaxEnt to model
predictive probability of occurrence surfaces.

The long-eared myotis eats moths and small beetles, as well
as flies, lacewings, wasps, caterpillars, and true bugs. In
areas where M. evotis and M. auriculus are sympatric, M.
evotis tends to eat more beetles. Habitats used for foraging
by long-eared myotis increase with increasing precipitation.
This species is a slow flier and is often described as a
hovering gleaner that feeds by eating prey off foliage, tree
trunks, rocks, and from the ground. It generally leaves its
roost for foraging after dark, but individuals have been
caught as early as half an hour after sunset. Long-eared
myotis seem to spend more time foraging in a night than
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sympatric species, at least in portions of their range, with one study suggesting they spend only 10% of
nightly foraging time resting. Females give birth to one young in early summer. Individuals have lived up
to 22 years. M. evotis is usually associated with coniferous forests, but also occurs in semiarid
shrublands, sage, chaparral, and agricultural areas. Individuals roost under exfoliating tree bark and in
hollow trees, stumps, logs, caves, mines, cliff crevices, boulders, sinkholes, and rocky outcrops on the
ground. M. evotis is the fourth most documented species using abandoned mines in Colorado. They also
sometimes roost in buildings and under bridges. During the summer, females form small maternity
colonies, whereas males and non-reproductive females roost alone or in small groups nearby. In
western Colorado, Chung-Macoubrey (2008) tracked 2 females to rock crevices in boulders, a cliff, and 2
juniper trees in the Book Cliffs north of Grand Junction. Efforts to track M. evotis in Mesa Verde
National Park yielded similar results with the majority of bats using rock crevices in large boulders or
cliffs (Snider et al. 2013). Two females from this study also roosted in both live and dead juniper trees
and a downed log. In coniferous forest, this species was found using rock crevices and a house in the
foothills adjacent to the Front Range (Adams 2002). Reproductive females use different roosting
strategies in different habitats. In areas with rock crevices, females selected those roosts over other
available resources, such as trees, because they are structurally more stable, and remain warmer so
they do not necessitate the use of torpor. In areas without warm roosts, such as those where primarily
snag roosts are available, females use torpor to manage energy budgets more frequently. Nonreproductive individuals use torpor more extensively to manage energy budgets than do reproductive
females, which influences roost use by different members of a population. Long-eared myotis exhibit
low roost fidelity, switching roosts frequently, but have small home ranges and thus demonstrate
fidelity to a roosting area. Presumably, most individuals of this species hibernate in Colorado during the
winter, although very few records have been collected to date.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S4
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The long-eared myotis may be affected by closure of abandoned mines without surveys, recreational
climbing, some forest-management practices, and other activities (such as highway construction, water
impoundments, blasting of cliffs for avalanche control) that impact cliff faces or rock outcrops. Wildfires
may lead to siltation and loss of small ephemeral pools often used by this species, which is adapted to
using cluttered environments in forested settings.
GAPS IN KNOWLEDGE
Little or no information is known on population trends, winter roosting requirements, winter range,
importance of snags as summer roosts, and use and acceptance of bat gates. More information is also
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needed on foraging requirements. Genetic analyses of M. evotis throughout their range suggest that this
species may be composed of multiple, independent evolutionary lineages. Cryptic diversity in M. evotis,
M. thysanodes, and M. lucifugus suggests a complex, recent evolutionary history that has not been
thoroughly documented and that has widespread management implications as white-nose syndrome
moves westward across the continent.
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LONG-LEGGED MYOTIS (MYOTIS VOLANS)
Prepared by Michael A. Bogan, Ernest W. Valdez, and Kirk W. Navo
Updated by Tanya. A. Dewey and Daniel. J. Neubaum (2017)
DESCRIPTION:
The long-legged myotis (Myotis volans), a member of the
family Vespertilionidae, is recognized by its short rounded
ears, small hind feet, long tibia, distinctly keeled calcar, and
long, dense fur on the underside of the wing membrane that
extends from the body to a line joining the elbow and the
knees. Although some variation in color exists, it is typically
dark brown.
The measurements of the long-legged myotis as reported in
Armstrong et al. (2011) are: total length 95–108 mm; tail
length 40–43 mm; length of ear 11–14 mm; forearm length
35–41 mm; wingspan 25–30 mm; weight 8–10 g.

Long-legged myotis. Photo by K. Navo

DISTRIBUTION
The long-legged myotis ranges across western North America from southeastern Alaska, British
Columbia and Alberta to Baja California and central Mexico. It occurs throughout the western U.S. from
the Pacific coast to the Great Plains and central Texas. Elevational distribution is from sea level to 3600
m. In Colorado, the species occurs throughout much of the state where coniferous forests are found,
including into the more arid lower elevation canyonlands of the Western Slope where pinyon-juniper
forest exists.
NATURAL HISTORY
The long-legged myotis is a bat primarily of coniferous forests, but also occurs seasonally in riparian and
desert habitats. Use of the later habitat may be regulated somewhat in this species by its relatively poor
ability to concentrate urine. However, this bat was the most frequently captured species during surveys
at Mesa Verde National Park (O’Shea et al. 2011). Adams et al. (2003) suggested that water sources may
play an important role as sources of supplemental calcium for female long-legged myotis. This species
uses abandoned buildings, cracks in the ground, cliff and rock crevices, exfoliating tree bark, and hollows
within snags as summer day roosts. Caves and mine tunnels have been used as hibernacula although
these roosts have not been regularly identified across much of this species range. In Colorado, this is the
second most frequently documented species using abandoned mines, and the most common species
using mines above 3125 m. Most records at high elevations were documented in late August and early
September suggesting these sites may be transitional in nature. Numerous records of M. volans have
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been documented during swarming at high elevation caves
in Colorado. Gravid and lactating females vary their use of
roosts according to physiological needs. Appropriate snag
roosts may persist in forests for only a few years. Both of
these findings suggest that forests should be managed for
diversity of trees and large snags to accommodate
successful reproduction and population persistence. Roost
sites may be chosen to minimize energy loss, with cooler
temperatures in roosts in the morning aiding in torpor and
warmer temperatures later in the day acting to passively
Potential distribution of long-legged myotis in
Colorado. The map was generated using landscapewarm bats before their active period. In Colorado, the longscale coefficients and known locations in MaxEnt to
legged myotis was radio tracked predominantly to rock
model predictive probability of occurrence surfaces.
crevices in high cliff faces at Mesa Verde National Park and
Colorado National Monument (O’Shea et al. 2011; Neubaum 2017). This species was biased towards
using higher elevation locations in Colorado National Monument but more evenly dispersed in Mesa
Verde National Park which, on average, is composed of higher elevations than the former.
The long-legged myotis is active throughout the night, but peak activity is 3–4 hours after sunset. It is a
rapid, direct flier, often traveling some distance while foraging, and feeds in and around the forest
canopy, primarily on moths and other soft-bodied insects. In north-central Idaho, habitats used were
those with the highest frequencies of lepidopterans, which made up 49.2% of the diet. Coleopterans
made up 31.1% of the diet in that area. Some studies suggest no difference in habitat use between
males and pregnant or lactating females. However, O’Shea et al. (2011) found sex ratios to be skewed
towards reproductive females in Mesa Verde. Individuals copulate in autumn, with females storing the
sperm over the winter, ovulating in the spring, and giving birth from May–August. Individuals have lived
a maximum of 21 years.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4G5 S5
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
Threats from climate change and catastrophic wildfire may have potential to impact local populations of
this species through loss of roost structures and water sources. Forest management practices in pine
forests, such as those to manage beetle kill, areas of heavy timber harvesting, or large scale treatments,
have some potential to affect this bat, particularly in areas where rock crevice resources are less
available and trees are selected as roosts. Long-legged myotis may be affected by closure of abandoned
mines without adequate surveys. Residues of DDT and its metabolites have been found in this species in
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Oregon. Extermination and exclusion of large maternity colonies from rural buildings within forested
settings occurs periodically.
GAPS IN KNOWLEDGE
No information known on population trends or use and acceptance of bat gates is available. More
information is needed on roosting habits, particularly hibernacula, and foraging requirements
throughout the range of this species. No comprehensive study of genetic variation in this widespread
species has been published. Impacts to populations of this species from large scale forest alterations
such as beetle kill and wildfire need to be investigated.
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PALLID BAT (ANTROZOUS PALLIDUS)
Prepared by Robert A. Schorr (2017)
DESCRIPTION
The pallid bat (Antrozous pallidus) of the Vespertilionidae
family is a large, pale, long-eared species. Color varies from
pale creamy to light brown, with the under parts lacking
darker-tipped hairs, thus appearing lighter on the ventral
side. Their eyes are large, and the nose is surrounded by
sebaceous glands that give it a blunt, hog-nosed appearance.
Measurement ranges are: total length 90–113 mm; tail length
40–47 mm; hindfoot length 10–12 mm; ear length 23–37 mm;
Pallid bat. Photo by D. Neubaum
forearm length 48–60 mm; and wingspan 37–41 mm, and body mass 14–17 g (Armstrong et al. 2011).
DISTRIBUTION
The range of the pallid bat extends from southern British Columbia to central Mexico and east to central
Kansas and Oklahoma. In Colorado this bat inhabits lower elevations of the Western Slope, broken rocky
areas of the southeastern part of the state and along the foothills to Colorado Springs. A report of an
isolated colony at Torrington (Stromberg 1982), on the plains of eastern Wyoming, suggests that the
pallid bat could be found in rocky habitats or structures on the plains of eastern Colorado.
NATURAL HISTORY
This bat is a species of deserts, semiarid shrublands, montane shrublands, pinon-juniper woodlands, and
riparian woodlands. Pallid bats roost in a variety of structures, including crevices of rocks, caves, mines,
cavities of trees, and human-made structures (Twente 1955; Lewis 1994), but most records of roosts for
pallid bats identify geologic features as the predominant roosting structure (O’Shea and Vaughan 1977;
Lewis 1996; Schorr and Siemers 2013). In Colorado, the pallid bat occupies semidesert scrub and piñonjuniper woodlands to about 2200 m. Pallid bats are gregarious, although males may separate from
breeding females in summer. Nursery colonies of adult females and young may number in the hundreds,
whereas bachelor roosts may be as large as 100 adult males (Davis and Cockrum 1963; Vaughan and
O’Shea 1976). Young male pallid bats may roost with maternity colonies, but adult males typically roost
separately (Vaughan and O’Shea 1976; Hermanson and O’Shea 1983). Much of what is known of the
roosting ecology of pallid bats is based on female groups or nursery colonies (Vaughan and O’Shea 1976;
O’Shea and Vaughan 1977; Lewis 1996). The pallid bat's habit of using structures built by humans may
allow it to extend beyond what would otherwise be its natural range. Roosting has been documented in
burlap sacks, stone piles, large conifer snags (e.g., Ponderosa pine), inside basal hollows of redwoods

Colorado Bat Conservation Plan
Western Bat Working Group, Colorado Committee

3/28/2018
Page 170 of 204

and giant sequoias, and bole cavities in oaks (Racey 1933; Bailey 1936; Beck and Rudd 1960; Hermanson
and O’Shea 1983).
This species is not thought to be migratory and makes only
short movements to hibernation sites (Twente 1955). Pallid
bats probably hibernate in Colorado from mid-October to
April, although there is little evidence of their winter habits.
Both day and night roosts change seasonally as their
thermal characteristics change (Twente 1955; Vaughan and
O’Shea 1976; O’Shea and Vaughan 1977; Lewis 1996).
Mortality is highest in young bats, with approximately half
surviving to their second year (Sidner 1997). Based on band
Potential distribution of pallid bats in Colorado. The
returns, only 10% survive to the age of 5 (Sidner 1997).
map was generated using landscape-scale coefficients
Records for longevity are 11 years old (Sidner 1997).
and known locations in MaxEnt to model predictive
probability of occurrence surfaces.
Copulation occurs between October and December, and
might extend as late as February (Orr 1954; Barbour and Davis 1969). Sperm are stored by the females
until spring, when ovulation, fertilization and implantation occur (Orr 1954; Oxberry 1979). Gestation is
about 9 weeks. Older females generally give birth to two young, whereas younger females have only
one pup (Sidner 1997). Young are born in June and July, and the sex ratio of the newborns is 1:1. Young
begin to fly between 28 and 35 days old and are completely weaned at 6–8 weeks. Mothers forage with
the young until the young become independent (Orr 1954). The pallid bat feeds principally on flightless
ground-dwelling arthropods, such as crickets, grasshoppers, beetles, scorpions and spiders (Bell 1982;
Johnston and Fenton 2001) but also ingests nectar (Herrera et al. 1993; Frick et al. 2009) and small
vertebrates, such as lizards, and small rodents (Bell 1982; Lenhart et al. 2010)
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4 S4
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
This species use of mines suggests that some roosting locations may be in jeopardy because of the
active efforts to close historic mining projects. Additional threats include human disturbance of roost
sites, including vandalism within roost sites, roost site destruction, extermination in buildings, and
pesticide use. Loss of tree roosts could occur through various forest harvesting and alteration activities,
including commercial timber harvest (e.g., selective hardwood removal), and loss of oaks to suburban
expansion or vineyard development. Although this species is believed to be tolerant of arid conditions
and has the ability to conserve water through renal adaptations to concentrate urine (Geluso 1978), lack
of access to open water for drinking can alter habitat use and could threaten viability in some regions.
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GAPS IN KNOWLEDGE
Data are lacking regarding seasonal movements (it is currently believed that they do not migrate long
distances between summer and wintering sites). Additional information is required on winter activity
patterns (i.e., roost sites, activity levels, etc.). More information is needed on roosting requirements in
natural roosts (e.g., rock crevices and tree hollows).
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SILVER-HAIRED BAT (LASIONYCTERIS NOCTIVAGANS)
Prepared by Jeremy Siemers (2017)
DESCRIPTION
The silver-haired bat is a medium-sized vespertilionid with
black or dark brown silver-tipped hairs. The interfemoral
membrane is partially furred on the dorsal surface. This bats
ears are black, short and rounded with a blunt tragus.
The measurements of the silver-haired bat reported by
Armstrong et al. (2011) are: total length 90–112 mm; tail 35–
48 mm; hindfoot 8–11 mm; ear 13–16 mm, forearm 37–44
mm; wingspan 27–32 cm; weight 7–15 g.

Silver-haired bat. Photo by D. Neubaum

DISTRIBUTION
The silver-haired bat is found from southeastern Alaska, throughout southern Canada and most of the
U.S. into the San Carlos Mountains of northeastern Mexico and southeast to Georgia. In Colorado, the
silver-haired bat occurs statewide, especially during spring and autumn migrations. Most records are
from the western two-thirds of the state. Bonewell et al. (2017) reported 5 winter records of silverhaired bats using abandoned mines in southwestern Colorado and 1 individual was found roosting on a
building in Greeley in early December (Adams, pers. comm. in Armstrong et al. 2011), but other winter
records of this species in the state are lacking.
Seasonal variations in locational records suggest considerable migration in some parts of the silverhaired bat’s range, with animals moving to warmer climates in the winter. Most animals from Colorado
presumably winter in the southwestern U.S., but specific migration patterns and variation between
sexes for Coloradoan silver-haired bats is unknown. Intraspecific variation in migration behavior in
eastern North America has been shown, with evidence of leapfrog migration of some females and
partial migration by both sexes (Fraser et al. 2017). In some subpopulations there appears to be summer
segregation of the sexes. Summer records from Colorado are predominately male (Adams 1988; Bogan
and Mollhagen 2010; Neubaum 2017).
NATURAL HISTORY
Range-wide, silver-haired bats are primarily forest bats, associated with conifer and mixed
conifer/hardwood forests. Roosting sites are generally in older trees with cavities or sloughing bark that
are taller than nearby trees (Perkins and Cross 1988; Campbell et al. 1996; Betts 1998). Both males and
non-reproductive females change roosts frequently and use multiple roosts within a limited area
throughout the summer (Mattson et al. 1996). Some records exist for roosts in other structures and
these alternate structures appear to be used more frequently during migration and hibernation. In
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Colorado, there are records of this species using caves in the
summer as night roosts (Siemers 2002) and mines during
the winter (Bonewell et al. 2017). The author has also radio
tracked one individual in the canyonlands of southwest
Colorado during summer that day roosted in a juniper tree
and rock crevice. During hibernation in other parts of its
range, this species has been found in hollow trees, under
sloughing bark, in rock crevices, and occasionally under
wood piles, in leaf litter, under foundations, and in
buildings, mines and caves (Kunz 1982 and references
Potential distribution of silver-haired bats in Colorado.
The map was generated using landscape-scale
therein). Silver-haired bats forage above the canopy, over
coefficients and known locations in MaxEnt to model
open meadows, and in the riparian zone along
predictive probability of occurrence surfaces.
watercourses. Although the species is known to take a wide variety of insects including beetles, flies,
wasps, mayflies, chironomids, and isopterans, moths appear to be a major portion of their diet (Kunz
1982 and references therein). Silver-haired bats mate in the autumn (Cryan et al. 2012). Females form
small nursery colonies and maternity roosts appear to be almost exclusively in trees -- inside natural
hollows and bird-excavated cavities or under loose bark of large diameter snags (Mattson et al. 1996;
Vonhof and Barclay 1996; Betts 1998). This species has a gestation period of 50–60 days and females
usually give birth to twins in mid to late June (Druecker 1972; Kunz 1982). The young require over 36
days to become volant (Kunz 1982).
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G3G4 S3S4
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The most significant threat to the silver-haired bat is wind energy development. This species is 1 of 3
migratory tree bats (see Species Accounts for hoary bat and eastern red bat) found killed at wind
turbines most frequently in North America north of Mexico (Arnett et al. 2008). Arnett and Baerwald
(2013) estimated 149,000–308,000 silver-haired bats were killed at wind energy facilities in the U.S. and
Canada from 2000–2011. In Colorado, silver-haired bats have been found killed by wind turbines in the
autumn in Logan County (Walsh 2013). Wind energy development is expected to expand significantly in
Colorado, especially in the eastern half of the state (see section VIII. Energy Development).
Diagnostic symptoms of white-nose syndrome have not been confirmed in this species; however the
causative fungus Pseudogymnoascus destructans (Pd) has been detected. A silver-haired bat submitted
for rabies testing from Washington state in March 2016 tested positive for Pd, but no lesions indicative
of WNS were present. This finding, coupled with similar reports from the eastern U.S., suggests this
species may be a carrier of Pd.
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Other potential threats include loss of roosting habitat due to logging practices that fail to accommodate
the roosting needs of this species (e.g., clusters of large snags, mature aspen with loose bark), loss of
temporary roosts within migration routes, loss of foraging habitat in riparian areas, and reduction of
prey base due to broadcast application of pesticides.
GAPS IN KNOWLEDGE
An improved understanding of the potential threat to silver-haired bats from wind turbines in Colorado
is needed. More information is needed on the distribution of breeding populations, regional differences
in roosting requirements, the timing and patterns of migration for each sex throughout the West, and
the location of possibly important mating and migratory sites. Information is also needed on what
factors (e.g., temperature, and local food availability) determine year-to-year and seasonal variation in
local distribution and abundance. Further information on the role this species plays in the disease
dynamics of white-nose syndrome is also needed.
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SPOTTED BAT (EUDERMA MACULATUM)
Prepared by Bob Luce
Updated by Melissa Siders and Daniel J. Neubaum (2017)
DESCRIPTION:
The spotted bat (Euderma maculatum), a member of the
family Vespertilionidae, is a medium-sized bat with enormous
ears and a distinctive black dorsum with 3 large white spots.
The venter has frosted appearance because the hairs have
black bases and white tips. The ears are pink to gray-brown.
White hairs are usually present at the posterior base of each
ear (Armstrong et al. 2011)
The measurements of the spotted bat as reported in
Armstrong et al. (2011) are: total length 107–119 mm; ear
37–47 mm, forearm 48–52 mm; wingspan 34–38 cm; weight
13–14 g.

Spotted bat with distinct large white
spots. Photo by K. Navo

DISTRIBUTION
The spotted bat ranges from southern British Columbia to Durango, Mexico. In the U.S. it is known from
all states west of and including Montana, Wyoming, Colorado, New Mexico and Texas. Recent genetic
work shows connected populations through the west (Canada to Mexico; Walker et al. 2014). Despite
its broad geographic range, the ecology and population trends of this species are poorly understood
owing to patchy distribution and low capture rates. While the spotted bats distribution is fairly broad,
being found from extremely arid low elevation desert habitats to high elevation forests, it is highly
associated with prominent rock features. In Colorado capture records for the species are limited to the
canyonlands of the Western Slope where reproductive adults and juveniles have been collected in and
around Dinosaur National Monument, the Grand, Sinbad, and Paradox Valley’s, and Mesa Verde
National Park (D. Neubaum, unpublished data; O’Shea et al. 2011). Acoustic and audible calls have been
collected at other locations associated with canyons across the state including at higher elevation sites
in Colorado, like the Deep Creek area of the White River National Forest, but residency status of these
individuals remains uncertain.
NATURAL HISTORY
Published descriptions of natural roosts used by spotted bats are few and most are general descriptions
(e.g., cliff face). Until the mid-1990s, knowledge of spotted bats was primarily from the 3 locations
where they had been captured most frequently: the Okanagan Valley in southern British Columbia, Big
Bend National Park in southern Texas, and Fort Pierce Wash on the Utah–Arizona border. In the late
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1980s spotted bats were captured in subalpine meadows on the Kaibab Plateau (≥2500 m elevation) in
northern Arizona and subsequently radio-tracked to roosts up to 43 km away in sheer cliffs of the Grand
Canyon (≤1150 m elevation; Rabe et al. 1998). This behavior
contrasted with the long-range foraging observations in
British Columbia, where bats flew ≤10 km from day roosts to
forage.
Spotted bats produce audible echolocation calls, in the range
of 7.5–12 Khz, which are frequently used in audible
detections for this species. Spotted bats, both male and
female, have been documented roosting in colonies and
Spotted bat. Photo by D. Neubaum
singly. Multiple male spotted bats are known to use a cave
site in Northern Arizona (Chambers et al. 2011). The cave was large enough that bats could easily have
roosted in separate locations with no contact between individuals. Spotted bats at this location were
found both through trapping at the mouth of the cave and as mummified spotted bat remains found in
cracks within the cave. In Colorado, O’Shea et al. (2011) counted up to 18 spotted bats emerging from
long vertical crevices at two maternity roosts. In Arizona, Chambers et al. (2011) had no radio-tagged
spotted bats that shared a roost, although roosts were in relatively close proximity (<500 m apart in one
area and <2 km apart in another). Cliffs with south-facing
aspects capture more heat and thus may provide a warmer
microclimate for pups while the female is away from the
roost at night. Roosts during the breeding season from
northern Arizona were characterized as being located in the
upper quarter of tall, vertical sandstone or limestone cliffs
ranging in height from 130–850 m and were located at
elevations of 1480–1850 m (Chambers et al. 2011). Roosts
appeared to be in cracks or crevices. Roosts for females
faced south; most (67%) were oriented southwest. The Potential distribution of spotted bats in Colorado. The
map was generated using landscape-scale coefficients
orientation of male roosts did not differ from random.
and known locations in MaxEnt to model predictive
probability of occurrence surfaces.

Contrary to earlier studies, spotted bats from northern
Arizona (Chambers et al. 2011) moved distances from point of capture to roost site ranging from 2.3–
36.3 km. Mean distance from roost to the nearest perennial water source was 5.8 km (range 0.4–18
km). Monitored bats used 1.4 ± 0.1 roosts over 10 ± 2 days. Most reproductive females did not change
roosts during the study, but two females that did change roosts moved substantial distances (14 km lactating female and 30 km - nonreproductive female). Spotted bats in northern Arizona appear to leave
summer roosts shortly after civil twilight. Bats left their roosts quickly, and flew up side canyons that
ascend into valleys (an elevation gain of several hundred meters), with apparently multiple spotted bats
using similar commuting routes (based on acoustic monitoring). Spotted bats appeared to be actively
foraging in these higher elevation habitats until approximately midnight. Chambers et al. (2011) found
bats did not return to day roosts until approximately 2 hours–30 min before civil twilight for sunrise. As
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they returned to day roosts, they traveled rapidly. Estimated flight speeds for 3 bats were 30 km/h
(pregnant female), 42 km/h (nonreproductive male), and 53 km/h (nonreproductive male).
Spotted bats feed primarily on flying moths. Prey species of spotted bats in northern Arizona appear to
be primarily composed of three moth families: Geometridae, Noctuidae and Lasiocampidae (Painter et
al. 2009). Spotted bats are high-flying bats that emit a low frequency, generally audible echolocation
call. When foraging, spotted bats exhibit high site fidelity and typically travel on regular circuits in long,
progressive ellipses, but may adopt less predictable feeding patterns and cover larger areas. They use a
variety of elevations and vegetation types, including open woodland, shrubland, marsh, forest meadow,
desert wash, and open canyon corridor, for foraging and commuting, but key habitat requirements
appear to be suitable roosting cliffs and proximity to open foraging areas. Foraging has been observed
in forest openings, pinyon-juniper woodlands, large riverine/riparian habitats, riparian habitat
associated with small to midsized streams in narrow canyons, wetlands, meadows, and old agricultural
fields. Estimates of flying height during foraging in one study averaged 20 m and ranged from 3–50 m
(Rodhouse et al. 2005). In areas where the species has been more easily captured in mist-nets,
topography and limited open water may force spotted bats to fly at lower heights or in more discrete
flight paths, making them more susceptible to capture.
The wintering habits and habitats of the spotted bat are not well understood. Limited reports may
indicate the use of caves or buildings in urban environments near cliffs (Sherwin and Gannon 2005). In
the northern part of its range, specimens taken in September and October may indicate post-breeding
wandering or represent elevation movement towards winter range. Parturition probably occurs prior to
mid-June. Postpartum females have been captured from June–late August.
Desiccated spotted bat mummies collected in northern Arizona show that this species has been using
the area for a long time (Mead and Mikesic 2001). Mummies sampled ranged in age from <50 years
before present to one sample at 9,180 years before present. Recent genetic work indicates that Mexico
was likely the origin of the species. The species appeared to move north with warming weather and
eventually reached Canada. Currently, the species is most genetically diverse in the Southwest with 20
or more haplotypes, and the population in the Pacific Northwest is dissimilar with 1 haplotype (C.
Chambers, pers. comm.).
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4 S2
Tier 1
SS
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The Colorado Bat Matrix (See chapter XII. Assessing threats to bat species: the Colorado Bat Matrix;
http://cnhp.colostate.edu/batmatrix/) does not identify any notable threats to the species. Historically
the spotted bat has endured little impact from human disturbance due to the remoteness of its roosts,
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but impoundment of reservoirs and a recent increase in recreational rock climbing may impact the
species in localized situations. Pesticide programs for control of moths (agricultural pests) could impact
the spotted bat by reducing availability of prey. Loss of foraging habitat (conversion of desert wash
vegetation and/or overgrazing of meadows) may also impact the insect prey for the species.
GAPS IN KNOWLEDGE
More information is needed on life history and distribution. Knowledge regarding spotted bat roosting
ecology, particularly with respect to winter roosts, and seasonal movement patterns is lacking in
Colorado, and throughout the species range. In addition, improved data related to abundance of the
species or its local populations would be beneficial for informing management efforts and status
determination.
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TRI-COLORED BAT (PERIMYOTIS SUBFLAVUS)
Prepared by Cheri A. Jones and Michael B. Wunder
Updated by Christine Avena (2017)
DESCRIPTION
Formerly known as the eastern pipistrelle (Pipistrellus
subflavus), the tri-colored bat (Perimyotis subflavus) is one of
the smallest North American bats. The bat has distinctly tricolored dorsal hairs, yellowish-brown or yellowish-gray on
dorsum with a paler belly. It has rounded ears with a straight,
slender tragus. Its flight pattern is slow and erratic, or mothlike.
Measurements as presented by Armstrong et al. (2011) are as
follows: total length 70–90 mm; length of tail 32–42 mm;
length of hindfoot 8–11 mm; length of ear 123–14 mm; length
of forearm 30–35 mm; wingspan 21–26 cm; weight 4.5–8.0 g.

Tri-colored bat. Photo by E. Wostl

DISTRIBUTION
The tri-colored bat has a large range, north from Canada, through Wisconsin, Michigan, and Maine, west
into eastern Colorado, south through Oklahoma, northeastern New Mexico and eastern Central America
to northeastern Honduras. It is a common species in the woodlands of the eastern U.S., but remains rare
west of the Mississippi. Data from Texas, South Dakota, Nebraska, New Mexico and Colorado suggest
that the distribution of P. subflavus may be spreading westward. There have been a handful of sightings
of both roosting and foraging tri-colored bats in Weld, Boulder, Arapahoe, Larimer, Chaffee, Baca and
Pueblo counties, but data on their ecology in Colorado is scarce. Individuals found in the spring and fall
in both Colorado (Wostl et al. 2009) and New Mexico suggests that some individuals may be residents,
rather than transients, along the western edge of the Great Plains. Records of reproductive females and
juveniles suggest this species is an uncommon resident in Colorado. Some overlap of this species with
its western counterpart, the canyon bat (Parastrellus hesperus) may occur in the canyonlands of the
southeastern part of the state but most records are separated by the central mountains.
NATURAL HISTORY
The tri-colored bat may be a solitary rooster in summer, but also forms maternity colonies of up to 30
individuals. Roost switching has been reported for colonies in Indiana. Tri-colored bats emerge relatively
early in the evening to forage, usually above waterways and open clearings. Research from eastern
states suggests that females, particularly those pregnant and lactating, may roost in trees (oak and pine,
cliffs and buildings to a lesser extent. Males may occasionally roost in trees as well. In Colorado, tri-
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colored bats have been found in woodlands and pastures, often associated with urban settings. Most
records for this species in the state have been collected for individuals found at buildings. The tricolored bat’s diet consists of 6 insect orders: Homoptera, Coleoptera, Diptera, Lepidoptera, Hemiptera,
and Hymenoptera. Studies have shown that they eat
leafhoppers, planthoppers, ground beetles, scarab beetles,
midges, crane flies, winter crane flies, ichneumons, ants,
and seed bugs. The female’s diet may consist mainly of
Homoptera species while the male’s main food source is
often Diptera species.
Tri-colored bats mate between August and October. This is
the only time males and females are found together. The
female will store the sperm throughout hibernation.
Potential distribution of tri-colored bat in Colorado.
Fertilization occurs in the spring after hibernation, during
The map was generated using landscape-scale
the months of April and May; at this time, female tri-colored
coefficients and known locations in MaxEnt to model
predictive probability of occurrence surfaces.
bats leave their hibernacula to form summer colonies a
short distance from the hibernaculum. Females then give birth in late May through early July depending
on where they live. They have a gestation period of about 44 days and usually give birth to 2 young.
Young are born blind and hairless but are able to fly after 3 weeks. While new research suggests that
some individuals, particularly males, may make a latitudinal migration south for the winter, many of the
bats remain in their local habitat to hibernate. Hibernacula (mostly caves and rock crevices, but also
highway culverts, mines, and forested areas) can contain thousands of bats in the eastern part of its
range, roosting singly or in small groups within a single hibernacula. Records from populations in
Nebraska and Texas suggest smaller numbers of individuals in western hibernacula, around 30 or so.
Hibernation is marked by very deep torpor relative to other bats, and individuals might be covered by
condensation. Individuals are known (from a record of a banded bat in Illinois) to live at least 14.8 years
in the wild.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G2G3 S2
*See text on the first page of this section for an explanation of listing categories.

USFWS
Petitioned

THREATS
White-nose syndrome (WNS) and wind turbine mortality are known specific threats to this species.
Populations of this bat in the eastern part of its range are known to be severely affected by WNS during
hibernation, with losses of more than 80% reported in some hibernacula leading to a petition for listing
and 90-day finding considered warranted by the USFWS in 2017. There is limited evidence that some
colonies of P. subflavus may show some resistance and tolerance to infection by Pseudogymnoascus
destructans, the causative agent of WNS. Habitat fragmentation may also be a threat to this species,
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particularly as populations are impacted by disease and wind turbine construction. Non-specifically,
individuals can be vulnerable at roosts. Exclusion from anthropogenic structures may also be a threat if
done improperly.
GAPS IN KNOWLEDGE
Many aspects of diet, reproduction, and other ecology remain poorly understood for this species,
especially in western parts of it’s the range. Roosting ecology outside of urban areas is largely unknown
for this species in Colorado. The long-term impacts of WNS on the North American population remain
unclear. This species may be expanding its range in Colorado but movements are largely unknown in
the state.
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TOWNSEND’S BIG-EARED BAT (CORYNORHINUS TOWNSENDII)
Prepared by Richard Sherwin
Updated by Antoinette J. Piaggio and Kirk W. Navo (2017)
DESCRIPTION
The Townsend’s big-eared bat (Corynorhinus townsendii), a
member of the family Vespertilionidae, can be distinguished
from all other vespertilionids by the presence of prominent,
bilateral nose lumps and very large ears (30–38mm). It also
has a well developed tragus. It is a medium sized bat with a
brown to grayish brown coloration.
The measurements of the Townsend’s big-eared bat as
reported by Armstrong at el. (2011) are: total length of 90–
112 mm; length of tail 35–54 mm; length of forearm 39–48
mm; wingspan of 30–34 mm; weight of 9–14g.

Townsend’s big-eared bat. Photo by D.
Neubaum

DISTRIBUTION
The Townsend’s big-eared bat occurs throughout the West, and is distributed from the southern portion
of British Columbia south along the Pacific coast to central Mexico (C. t. pallenescens, C. t. mexicanus,
and C. t. townsendii) and east into the Great Plains (C. t. ingens; endangered), with isolated populations
occurring in the southeastern and eastern U.S. (C. t. virginianus; endangered). It has been reported in a
wide variety of habitat types ranging from sea level–3300 m. Habitat associations include: coniferous
forests, mixed mesophytic forests, deserts, native prairies, riparian communities, active agricultural
areas, and coastal habitat types.
NATURAL HISTORY
Distribution is strongly correlated with the availability of caves and cave-like roosting habitat, with
population centers occurring in areas dominated by exposed, cavity forming rock and/or historic mining
districts. Its habit of roosting on open surfaces makes it readily detectable, and it is often the species
most frequently observed (commonly in low numbers) in caves and abandoned mines throughout its
range. In Colorado, it is the most frequently encountered species found using abandoned mines and
caves. Unlike other vepertilionids, C. townsendii does not utilize small cracks within roosting sites,
preferring to hang in the open, which may lead to increased disturbance by humans. It has also been
reported to utilize buildings, bridges, rock crevices and hollow trees as roost sites. Summer maternity
colonies range in size from a few dozen to several hundred individuals. In Colorado, only a few maternity
colonies with more than 500 estimated bats have been documented to date. Maternity colonies form
between March and June (based on local climactic factors), with a single pup born between May and
July. Maternity colonies may use multiple roosts in an area throughout the season. Males remain
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solitary during the maternity period. Winter hibernating
colonies are composed of mixed-sexed groups that can
range in size from a single individual to colonies of several
hundred animals (or in some areas, particularly in the
eastern U.S., several thousand). Studies in Colorado have
provided some insights into winter roost selection by this
species (Hayes et al. 2011). In Colorado, only 2 caves have
been documented with numbers >90 (90–600), and only 2
mines with 90–200 hibernating bats. Seasonal movement
patterns are not well understood, although there is some
Potential distribution of Townsend’s big-eared bat in
Colorado. The map was generated using landscapeindication of local migration, perhaps along an altitudinal
scale coefficients and known locations in MaxEnt to
gradient. Individuals PIT tagged at a summer maternity
model predictive probability of occurrence surfaces.
colony in an abandoned mine were found hibernating in a
cave 48 km away in Colorado (D. Neubaum, unpublished data). Roosting sites may be used as both
maternity roosts, hibernacula, and day/night roosts. In some cases, individuals may aggregate at certain
caves or mines as a transient roost or swarming site (Ingersoll et al. 2010). Since C. townsendii may
utilize multiple hibernacula in a single winter, it is difficult to get accurate population estimates in a
single survey. It is inferred that this species remains semi-active during the winter. Mating generally
takes place between October and February in both migratory sites and hibernacula. Foraging
associations include edge habitats along streams, adjacent to and within a variety of wooded habitats.
This species often travels large distances while foraging, including movements <10 miles during a single
evening. C. townsendii is a moth specialist with over 90% of its diet composed of members of the Order
Lepidoptera.
The relatedness of Townsend’s big-eared bats in a single colony is fairly high. Males tend to have higher
genetic diversity than the females because they are not as sedentary. Microsatellite data revealed high
male gene flow in the bats and low female gene flow. Data shows that all variation among groups of
bats is relative to male influence on gene flow, regardless of population grouping (Piaggio et al. 2009).
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G4 S2
Tier 1
SC
SS
SS
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The primary threat to Townsend’s big-eared bat is almost certainly disturbance or destruction of roost
sites (e.g., recreational caving and mine exploration, mine reclamation, renewed mining in historic
districts, etc.). Surveys conducted in Oregon and California indicate that historic roost sites have been
negatively impacted in recent years, with most reported colonies exhibiting moderate to sizable
reduction in numbers. Additional surveys in Utah indicate that several historic maternity sites have been
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abandoned, although it is not known if these colonies have relocated. To date in Colorado, no major
impacts have been documented to known colonies of this species. This species can be sensitive to
disturbance and has been documented to abandon roost sites after human visitation. In California and
at a number of sites in the East, depressed populations have recovered with the protection (i.e., gating)
of roosts. In large portions of its western range, dependence upon abandoned mines puts this species at
risk if mine reclamation and renewed mining projects do not mitigate for roost loss, or do not conduct
adequate biological surveys prior to mine closure. The Bats/Inactive Mines Project of CPW (1990–2010)
conducted over 5,600 mine surveys, and resulted in >800 bat gates installed at abandoned mines
scheduled for closure. The vast majority of these gated mines have been to conserve roost sites for
Townsend’s big-eared bats. Mine closures in the state continue to be a conservation concern for this
species. Both roosting and foraging habitat may be impacted by timber harvest practices. Pesticide
spraying in forested and agricultural areas may affect the prey base. Because of its use of multiple
roosting sites and low population density, accurate population counts are difficult to make and have
resulted in very few long term surveys of their populations.
GAPS IN KNOWLEDGE
Identification and protection of significant roost sites is still needed in most areas. Significant
populations need to be monitored over time. More information is needed on foraging requirements,
seasonal movement patterns, and population genetics (i.e., the degree of relatedness within and
between different maternity roosts). The effects of white-nose syndrome, a disease caused by the
pathogenic fungus Pseudogymnoascus destructans (Pd), on this species should be investigated. While it
appears that Pd does not cause disease in the eastern subspecies of Townsend’s big-eared bat, it is
unknown if this holds for the other subspecies.
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WESTERN SMALL-FOOTED MYOTIS (MYOTIS CILIOLABRUM)
Prepared by Milu Velardi and Daniel J. Neubaum (2017)
DESCRIPTION
The western small-footed myotis (Myotis ciliolabrum),
previously identified as Myotis leibii, is a small bat with a
keeled calcar, small feet, black ears, and a black mask across
the eyes and nose. This species closely resembles the
California myotis (Myotis californicus). The color of this bat
may vary geographically in Colorado, with species in the
eastern parts of the state (subspecies M. c. ciliolabrum)
appearing more pale than individuals in the west (subspecies
M. c. melanorhinus). Those found in western Colorado may
Western small-footed myotis. Photo by
D. Neubaum
have a reddish-brown hue, with some individuals found in
northwest Colorado found to be paler than those found in the Four Corners region (Armstrong 1972). In
general, the pelage can have a pronounced sheen due to the burnished tips of the hairs.
The western small-footed bat differs from the California myotis by having a longer, broader, and flatter
skull in lateral view. The rostrum has been described as
making a broad V shape in comparison to the California
myotis, which resembles a narrower U shape. When laid
forward, the ears of the western small-footed bat barely
extend beyond the muzzle, unlike those of the California
myotis. In addition, the tail of the western small-footed bat
may extend about 4 mm beyond the posterior border of the
uropotagium, unlike that of the California myotis (Constantine
Myotis ciliolabrum vs. M. californicus
1998).
The measurements of the Western small-footed myotis as taken from Armstrong et al. (2011) are: total
length 75–88 mm; tail 33–42 mm; hindfoot 5–8 mm; ear 12–16 mm, forearm 30–35 mm; wingspan 21–
25 cm; weight 3.5–5.5 g.
Comparison of measurements Myotis ciliolabrum vs. Myotis californicus:
Species
M. californicus
M. ciliolabrum

Total length
(mm)
70–84
75–88

Tail
(mm)
30–40
33–42
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Hindfoot
(mm)
5.5–8.2
5–8

Ear
(mm)
11–15
12–16

Forearm
(mm)
29–36
30–35

Wingspan
(cm)
22–26
21–25

Weight
(g)
3–5
3.5–5.5
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DISTRIBUTION
The western-small footed bat is considered a common bat in western North America at elevations below
2650 m, where suitable foraging and roosting habitat is present. It is distributed from South Alberta and
Saskatchewan in Canada, south through eastern Colorado and western Kansas (Simmons 2005), to north
and central Mexico (Ceballos and Oliva 2005). Records for
this bat in Colorado are not uncommon across the West
Slope, through the central mountains, and along the Front
Range. In the eastern plains of the state, it is less common,
and perhaps absent, due to a lack of suitable roosting
habitat. Records of the species in eastern Colorado are
limited to rocky terrain north of the South Platte River and
the canyonlands south of the Arkansas River (Armstrong et
al. 1994). This myotis species is most common in arid desert,
badlands, and some semiarid habitats. At higher elevations,
Potential distribution of western small-footed myotis in
it can be found in more mesic habitats in southern portions Colorado. The map was generated using landscapeof its range (Holloway and Barclay 2001). It has also been scale coefficients and known locations in MaxEnt to
model predictive probability of occurrence surfaces.
found at a range of elevations, with hibernation observed as
high as 2970 m (Armstrong et al. 1994). Nomenclature of this species has been complicated. In 1984,
Van Zyll de Jong recognized two distinct species: Myotis leibii (eastern small-footed myotis) and Myotis
ciliolabrum (western small-footed myotis). Previously, the two species were considered under Myotis
leibii. In Colorado, at present there are two subspecies identified: M. C. melanorhinus in the San Luis
Valley and western Colorado and M. c. ciliolabrum in eastern Colorado.
NATURAL HISTORY
The western small-footed myotis occurs in a variety of habitats and is widely distributed across the
western U.S. Acoustic work suggests that this species may be more common than mist-net data
indicates (Neubaum 2017). It can be found in deserts, chaparral, riparian areas, and coniferous forests
but is most common in pinyon-juniper forests. Summer roosts include rock crevices, mines, caves,
dwellings, burrows, and under bark. It has also been found beneath rocks on the ground. Surveys at
abandoned mines from 1990–2010 in Colorado documented 677 western small-footed myotis—the
second most encountered species using mines as roosts. Mine roosts ranged from 1560-3140 m in
elevation. Most records are from summer/fall surveys, but 66 winter records have been documented in
mines during this project. Foraging takes place low to the ground (1 m or so) with erratic, butterfly-like
flying patterns. The western small-footed bat feeds on moths, flies, and spiders, although the diet has
not been studied in detail (Armstrong et al. 1994). They are highly agile in flight, and can be seen feeding
among rocks, shrubs, trees, and over open areas, arroyos, and forest canopy. This species feeds
relatively early in the evening, like other smaller species of bats (e.g., California myotis and canyon bat)
found in similar habitats.
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The western small-footed myotis mates during the fall, with young born between June and September in
Colorado (Adams 2003). Females give birth to one pup, although twins have been recorded.
Overwintering locations for the small-footed bat is largely unknown but records have been collected
from caves, mines, tunnels, and rock crevices in Colorado (Warren 1942; Armstrong 1972). Hibernacula
have been located in areas with freezing temperatures and low humidity—this behavior is atypical for
bats as hibernacula with warmer temperatures and higher humidity are most commonly selected by
small, insectivorous bat species.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S4
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
The overall status of the western small-footed myotis is thought to be secure as of November 2016.
However, the species may be affected by closure of abandoned mines without adequate surveys. The
removal of large-diameter snags in timber practices may influence day roosting habitat. Some riparianmanagement practices and large scale water impoundment may be detrimental to local populations.
Given its close relatedness to other Myotis species affected by white-nose syndrome, the Western
small-footed bat may prove to be highly vulnerable to effects from the disease if it progresses into
Colorado.
GAPS IN KNOWLEDGE
More information and research is needed in Colorado regarding this species and the potential impacts
from forestry management practices, such as pinyon-juniper treatments and mine closures. General
surveys of occurrence along riparian and cliff band stretches of the state’s western slope would be
beneficial. North American Bat grids run in this portion of the state could also be reviewed for such
presence/absence data. Determining winter roosts of this species is also needed.
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YUMA MYOTIS (MYOTIS YUMANENSIS)
Prepared by Michael A. Bogan, Ernest W. Valdez, and Kirk W. Navo
Updated by Daniel J. Neubaum (2017)
DESCRIPTION
The Yuma myotis (Myotis yumanensis), a member of the
family Vespertilionidae, is a small bat that is usually gray or
brown to pale tan dorsally, with a paler venter of tan or gray;
ears and membranes are frequently pale brown to gray. In
some areas this bat is difficult to distinguish from M. lucifugus
and caution is required (Rodhouse et al. 2008). Luszcz et al.
(2016) suggest using acoustic comparisons with a minimum
call frequency cut-off of 43 kHz. This technique may provide a
Yuma myotis. Photo by D. Neubaum
more reliable method of determining species than external
morphology. In Colorado, forearm measurements with a cut-off of 36 mm generally work.
The measurements of the Yuma myotis as reported by Armstrong et al. (2011) are: total length of 78–90
mm; length of tail 32–37; length of hind foot 7–9; length of ear 12.5–14.0mm; length of forearm 32–
38; wingspan of 22–26 mm; weight of 3.5–5.0 g.
DISTRIBUTION
The Yuma myotis ranges across the western third of North America from British Columbia to Baja
California and southern Mexico. In the U.S. it occurs in all the Pacific coastal states, western Montana in
the north, and as far east as western Oklahoma in the south. In Colorado, records for the Yuma myotis
suggest the species is common across the lower elevations of canyon country on the Western Slope and
along river canyons of the southeast counties.
NATURAL HISTORY
This bat is usually associated with permanent sources of water, typically rivers and streams, but Yuma
myotis also use tinajas in the arid West. It occurs in a variety of habitats including riparian, arid
scrublands and deserts, and forests. Mating is typically in the fall and females give birth to one young.
Although records for roosts are limited, the species has been found roosting in bridges, buildings, cliff
crevices, caves, mines, abandoned swallow mud nests, and trees (Braun et al. 2015). Maternity colonies
in the West form from mid-spring to mid-summer and may range in size from small groups up to several
thousand individuals. Males tend to roost singly in the summer. Efforts to identify roosts for this
species in Colorado have largely been overlooked. Surveys of Colorado National Monument and the
adjacent McInnis Canyons National Conservation Area found maternity colonies of Yuma myotis
exclusively in rock crevices of cliff faces situated lower in the canyons where proximity to the Colorado
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River and its associated riparian areas were closest
(Neubaum 2017). Emergence counts for some of these
roosts numbered up to 200 individuals. Individuals are
known to become active and forage just after sunset,
feeding primarily on aquatic emergent insects. Their diet
includes caddis flies, flies, midges, small moths, and small
beetles. After feeding, they periodically rest at night roosts
where the food is digested.
In Colorado National
Monument an automotive tunnel lined with gunite is used
as a night roost by hundreds of reproductive females and
Potential distribution of Yuma myotis in Colorado. The
map was generated using landscape-scale coefficients
young of the year that use day roosts in rock crevices of the
and known locations in MaxEnt to model predictive
nearby cliff faces (Adams 1990; Neubaum 2016). Siemers
probability of occurrence surfaces.
(2002) and Navo et al. (2002) noted Yuma myotis using two caves at higher elevations during the fall
transition season and suggested these unusually high records may be tied to swarming opportunities
documented at those sites. Radiotracking work in southeast Colorado during the fall transition season
resulted in roosts found in rock crevices and several anthropogenic structures (E. Schmal, unpublished
data). Hibernacula within the state are largely unknown.
STATUS
NatureServe/CNHP
SWAP
CPW
BLM
USFS
G5 S3
*See text on the first page of this section for an explanation of listing categories.

USFWS
-

THREATS
Yuma myotis may be affected by closure of abandoned mines without adequate surveys, some forest
management practices, and disturbance of maternity roosts in caves and buildings. Since this species
will use anthropogenic structures, it is vulnerable to destructive pest control activities. Some riparianmanagement practices and large scale water impoundment may be particularly detrimental to local
populations of Yuma myotis due to the species preference for roost sites in close proximity to such
features. Given its close relatedness to other Myotis affected by white-nose syndrome and recent
diagnosis with the disease in Washington, the Yuma myotis may prove to be highly vulnerable to effects
from the disease if it progresses into Colorado (Stadelmann et al. 2007).
GAPS IN KNOWLEDGE
More information on use and acceptance of bat gates, impacts of grazing and riparian habitat
management, winter range, and winter roost requirements is needed. Information on geographic
variation in roosting and foraging requirements would be beneficial. Additional techniques that improve
species determination and reduce confusion with similar M. lucifugus would be beneficial. Investigation
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of interspecific competition with similar species such as M. lucifugus and M. volans may help explain the
geographic variation of these species.
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