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ABSTRACT.—Bat populations are being impacted by many threats, including white-nose syndrome, wind energy
development, and hibernaculum disturbance and modification. Understanding the use of caves as hibernacula by bats in
the western United States is necessary for the conservation and management of these mammals and their habitat, as
well as for monitoring the arrival of white-nose syndrome. We identified biologically important hibernacula from 304
winter surveys (1 November-31 March) in 64 caves from 1984 to 2016 in southern Idaho, USA. During surveys
researchers counted 37,693 bats representing 6 species. Townsend’s big-eared bats (Corynorhinus townsendii
townsendii) comprised 96.1% (36,237 individuals in 58 caves) and western small-footed myotis (Myotis ciliolabrum ssp.)
comprised 3.8% (1432 individuals in 22 caves). Thirty of the 64 caves were biologically important for Townsend’s big-
eared bats (maximum count =20 individuals), and the largest hibernating colony of that species occupied cave C34 (8
surveys, ¥ = 1610 individuals, SD 415, range 962-1994). Thirteen caves were biologically important hibernacula for
western small-footed myotis (maximum count =5 individuals), and the largest hibernating colony of that species occu-
pied cave C24 (6 surveys, ¥ = 98 individuals, SD 53, range 32-152). Ten caves were biologically important hibernacula
for both species. Our results indicate that Townsend’s big-eared bats are the predominant species that hibernate on the
Snake River Plain in southern Idaho and that this area has a high density of hibernacula—and the largest reported
hibernaculum—for Townsend’s big-eared bats and western small-footed myotis in western North America. We recom-
mend that biologists prioritize monitoring the 13 biologically important hibernacula of western small-footed myotis as
well as the 10 caves used by both species for the potential arrival of white-nose syndrome in this area and to track the
abundance of Townsend’s big-eared bats. Our results will help biologists with the management and conservation of bats
and their habitat as well as aid in land use planning in this area.

RESUMEN.—Las poblaciones de murciélagos estin siendo afectadas por muchas amenazas, incluido el sindrome de
nariz blanca, el desarrollo de energia edlica, y la alteracion y modificaciéon de los hibernaculum. Es necesario entender el
uso de cuevas como hibernaculum (refugios) de los murciélagos en el oeste de los EE.UU. para la conservacion y la gestion
de estos mamiferos y su habitat, asi como para monitorear la posible llegada del sindrome de nariz blanca. Identificamos
refugios bioldgicamente importantes en 304 muestreos durante el invierno (del 1 de noviembre al 31 de marzo) en 64
cuevas entre 1984 y 2016, en el sur de Idaho, EE.UU. Durante los muestreos, los investigadores contaron 37,693 murciéla-
gos que representaron 6 especies. Los murciélagos Corynorhinus townsendii townsendii comprendieron el 96.1% (36,237
individuos en 58 cuevas), y los murciélagos Myotis ciliolabrum ssp. comprendieron el 3.8% (1432 individuos en 22 cuevas).
Treinta de las 64 cuevas fueron biolégicamente importantes (recuento miximo =20 individuos) para Corynorhinus
townsendii townsendii, y 1a colonia hibernante mas grande de esta especie ocupaba la cueva C34 (8 muestreos, promedio =
1610 individuos, DE = 415, rango 962-1994). Trece cuevas fueron refugios biologicamente importantes (conteo méximo
=5 individuos) para Myotis ciliolabrum ssp., y la colonia hibernante mas grande de esta especie ocupaba la cueva C24
(6 muestreos, promedio = 98 individuos, DE = 53, rango 32-152). Diez cuevas fueron refugios biol6gicamente impor-
tantes para ambas especies. Nuestros resultados indican que los murciélagos Corynorhinus townsendii townsendii son las
especies predominantes que hibernan en la llanura del rio Snake en el sur de Idaho, y que esta rea tiene una alta densidad
de refugios (y el mayor refugio que se ha reportado) de murciélagos Corynorhinus townsendii townsendii y Myotis cilio-
labrum ssp.en el oeste de América del Norte. Recomendamos que los bi6logos den prioridad al monitoreo de los 13 refu-
gios biologicamente importantes de Myotis ciliolabrum ssp., asi como las diez cuevas utilizadas por ambas especies,
debido a la posible llegada del sindrome de nariz blanca en esta drea y para dar seguimiento a la abundancia de los mur-
ciélagos Corynorhinus townsendii townsendii. Nuestros resultados también pueden ayudar a los bilogos en la gestion y la
conservacion de los murciélagos y su habitat, al igual que en la planificacién del uso de suelo en el drea.
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White-nose syndrome and wind energy
development—as well as human disturbance,
destruction, and modification of hibernacula—
have impacted bat populations. White-nose
syndrome is a major threat to many bats hiber-
nating in caves; the disease has killed at least
6.7 million bats of 7 species (Foley et al. 2011)
and many species may be at risk of decline or
extinction due to this disease (Knudsen et al.
2013). Recently white-nose syndrome was con-
firmed in the western United States (Lorch et
al. 2016) and may arrive in Idaho in the next
decade (Maher et al. 2012), if not sooner. Biolo-
gists in Idaho and other western states are
prioritizing hibernaculum monitoring to detect
the arrival of this disease. Wind energy devel-
opment is expanding across the western United
States accompanied by unprecedented mortal-
ity rates of bats at many facilities (Arnett et al.
2008, Cryan and Barclay 2009, Cryan 2011).
Additionally, the loss, modification, and distur-
bance of hibernacula by humans have long
been concerns in the conservation of bats
(Sheffield et al. 1992, Adams 2003, Gruver and
Keinath 2006). These threats make it essential
to identify important hibernacula for the con-
servation and management of bats and their
habitat (Olson et al. 2011, Hendricks 2012,
Ingersoll et al. 2013).

Additional information is needed to identify
the distribution and location of caves used as
bat hibernacula in western North America
(Nagorsen et al. 1993, Olson et al. 2011, Hen-
dricks 2012). Furthermore, long-term changes
in regional populations of bats remain poorly
understood in this area (Knudsen et al. 2013,
Weller et al. 2014). Previous short-term stud-
ies, as well as mist netting and current acoustic
sampling, have documented the importance of
caves on the Snake River Plain in southern
Idaho as predominant hibernacula for Town-
send’s big-eared bats (Corynorhinus townsendii
townsendii), western small-footed myotis (Myotis
ciliolabrum ssp.), and, to a much lesser extent,
big brown bats (Eptesicus fuscus) (Genter
1986, Wackenhut 1990, Doering 1996, Gillies
et al. 2014). For many bat species, caves that
are used as hibernacula are a limited resource,
which is why the identification and conserva-
tion of these areas is one of the most important
topics in bat conservation (O’Shea et al. 2003,
Perry 2013, Lee et al. 2015).

Some caves on the Snake River Plain have
been identified as important locations for win-
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tering bats (Genter 1986), but >650 caves
exist in this area and it is important to identify
which of those caves are of greatest conserva-
tion priority (Gillies et al. 2014, Slocum et al.
2016). A recent study investigated the hiber-
naculum characteristics of lava-tube caves in
southern Idaho (Gillies et al. 2014). A compre-
hensive summary of hibernacula on the Snake
River Plain, however, has not been conducted
since the mid-1990s (Pierson et al. 1999). Both
of these documents focused on Townsend’s
big-eared bats (Pierson et al. 1999, Gillies et
al. 2014); little is known about other species
using caves in this area as hibernacula.

With the arrival of white-nose syndrome in
the state of Washington, adjacent to Idaho in
the western United States (Lorch et al. 2016),
it is critical to understand the use of caves by
other species, then to prioritize monitoring of
those caves for the arrival of the disease
(Reeder et al. 2016, IDFG 2017, Neubaum et
al. 2017). We compiled data on counts of
hibernating bats across 32 years in 64 caves on
the Snake River Plain in southern Idaho, USA,
to identify the distribution and location of
important bat hibernacula. Our results can
guide biologists in prioritizing caves to sample
for the arrival of white-nose syndrome and
help guide management and conservation of
bats and their habitat, as well as aid in land-
use planning in this area.

METHODS

Study Area

We conducted internal surveys and com-
piled counts of hibernating bats in caves
located on the Snake River Plain in southern
Idaho (Genter 1986) (ftp://ftp.epa.gov/wed/eco
regions/us/Eco_Level ITI_US.pdf). We and
others surveyed caves in the following coun-
ties: Bingham, Blaine, Bonneville, Butte, Clark,
Fremont, Gooding, Lincoln, Minidoka, and
Power. Caves on the Snake River Plain were
formed from tubes of molten basaltic lava flows
or from lava blisters produced by pockets of
trapped gas that were uncovered when cave
ceilings collapsed (Mullican and Carraway
1990, Wackenhut 1990, Gillies et al. 2014).
None of the caves are solution or limestone
caves (Wackenhut 1990, Doering 1996). Cave
lengths in our study area varied from 25 m to
2.1 km, and ceiling height ranged from ~25 cm
to >10 m (Wackenhut 1990, Earl and Morris
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1995). Average temperature and relative humid-
ity in 7 caves used as hibernacula in our study
area were 2.2 °C (SE 0.54 °C) and 84.5% (SE
3.7%), respectively (Gillies et al. 2014). Caves
in our study area are located in cold desert
consisting mainly of sagebrush (Artemisia tri-
dentata ssp.) steppe vegetation (Reynolds et
al. 1986, Nelle et al. 2000, Gillies et al. 2014)
and range in elevation from 1053 m to 1875 m
(Genter 1986, Mullican and Carraway 1990,
Wackenhut 1990).

The caves we surveyed are located on land
managed by the National Park Service (i.e.,
Craters of the Moon National Monument and
Preserve), the Bureau of Land Management,
and the U.S. Department of Energy, Idaho
Operations Office (DOE-ID). The DOE-ID
owns the Idaho National Laboratory site,
which was established in the 1940s by the U.S.
Atomic Energy Commission as the National
Reactor Testing Station, and the site has been
closed to the public since that time (Reynolds
et al. 1986). In all other areas, 7 caves are gated
and 8 caves have seasonal restrictions limiting
public access. All other caves are accessible to
the public, though 2 caves are on private land.

Weather patterns in our study area were
characterized by hot, dry summers and cold
winters (Genter 1986, Reynolds et al. 1986,
Wackenhut 1990). Most of the precipitation
occurred during the winter as snow and during
the spring as rain or snow (Reynolds et al. 1986,
Wackenhut 1990). We produced a climograph
to determine general seasons (sensu Bowyer et
al. 1998, Whiting et al. 2008), plotting precipi-
tation against temperature from 1984 to 2013
using data from 4 weather stations across the
extent of our study area (Shoshone 1 WNW,
Aberdeen Experiment Station, St. Anthony 1
WNW, and Idaho Falls 46 W; Western Regional
Climate Center, http://www.wrce.dri.edu/).
Four general seasons were evident in our study
area: spring (April-June), summer (July—Sep-
tember), autumn (October, a transitional
month), and winter (November—March). From
1984 to 2013 the average monthly temperature
in winter while bat counts occurred was —3 °C
(SD 3.8 °C) and the average monthly snowfall
was 111 mm (SD 54.2 mm). Bats in our study
area generally entered caves to hibernate in
late October and remained in caves until early
April (Keller et al. 1993, Bosworth 1994, Doer-
ing 1996). Names of caves in this manuscript
have been replaced with a letter and number
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combination to minimize revealing cave loca-
tions, which can lead to destruction of bats and
hibernacula (Sheffield et al. 1992).

Data Collection

We compiled and vetted count records (n =
85) of hibernating colonies of bats from a jour-
nal publication (n = 5; Genter 1986), a theses
(n = 17; Wackenhut 1990, Bosworth 1994), a
university report (n = 6; Keller et al. 1993),
surveys that were conducted by the authors of
this paper, and records and reports (n = 191)
archived with the Bureau of Land Manage-
ment, DOE-ID, and Craters of the Moon
National Monument and Preserve. We only
used counts of hibernating colonies that were
conducted during the winter (1 November—
31 March) (Perkins et al. 1990, Nagorsen et al.
1993, Szewczak et al. 1998). Areas passable by
researchers in each cave were surveyed in the
same general area each year. The mean num-
ber of investigators who entered a cave to
conduct counts of bats in hibernacula was 3
(SD 1.2, range 1-8 investigators, number of
counts = 267). Investigators identified and
counted bats (Szewczak et al. 1998, Kuenzi et
al. 1999, Wainwright and Reynolds 2013) and
used care to minimize disturbing hibernating
bats when conducting surveys (Sheffield et al.
1992, Sikes et al. 2011, Wainwright and
Reynolds 2013). The mean number of surveys
in each cave was 5 (SD 3.5 surveys, range 1-14).

We considered a cave to be a hibernaculum
if =2 bats were observed in at least one sur-
vey. During hibernacula surveys, 14 caves
were visited =2 times in the same year (Gen-
ter 1986, Wackenhut 1990, Keller et al. 1993,
Bosworth 1994). In those instances, we used
the highest count of a species observed during
the winter in those years; therefore, high
counts for different species may not have
occurred on the same survey date.

We considered a cave biologically impor-
tant for Townsend’s big-eared bats in our
study area if =20 individuals were counted in
a cave during any year of surveys. This crite-
rion was based on the facts that this species
roosts gregariously, swarms before hiberna-
tion, is an obligatory hibernator, and is a spe-
cial status species (Neubaum et al. 2017). Our
criterion was supported by the observation
that across the western United States few
Townsend’s big-eared bats (<20 individuals)
hibernate in any given cave (Twente 1960,
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Kunz and Martin 1982, Perkins et al. 1990,
Nagorsen et al. 1993, Szewczak et al. 1998,
Kuenzi et al. 1999, Pierson et al. 1999, Sher-
win et al. 2000, Adams 2003, Hayes et al. 2011,
Hendricks 2012), although exceptions exist
(Safford 1989, Jagnow 1998, Weller et al. 2014).

Likewise, we considered a cave biologically
important for western small-footed myotis if
=5 individuals were observed in a cave dur-
ing any year of surveys. This designation was
based on the facts that this species also roosts
gregariously, swarms before hibernation, is an
obligatory hibernator, and is a special status
species (Neubaum et al. 2017). The criterion
was supported because western small-footed
myotis hibernate in small numbers (1-6 indi-
viduals) in the western United States (Twente
1960, Perkins et al. 1990, Kuenzi et al. 1999,
Holloway and Barclay 2001), although excep-
tions exist (Safford 1989, Jagnow 1998).

One primary criterion from Neubaum et al.
(2017) for designating a biologically important
cave is that a loss of bats at the cave would
affect >5% of the bat population in the area.
We only visited a small number of caves used
by bats in winter in our study area. Therefore,
we could not estimate if bats in our study
caves comprised >5% of the population. How-
ever, based on our long-term local knowledge
of hibernating bats in caves that are accessible
to survey, we determined that a loss of =20
Townsend’s big-eared bats and =5 western
small-footed myotis in a cave should cause
alarm and prompt local biologists to manage-
ment concern and action.

Counting Townsend’s big-eared bats is an
effective way to estimate the number of indi-
viduals in a hibernaculum because these bats
often occupy open and exposed areas in caves
during hibernation (Alcorn 1944, Genter 1986,
Wackenhut 1990). These mammals have long
ears that are curled like a ram’s horn or are
sometimes unfurled, which facilitates identi-
fication of these bats during hibernation
(Humphrey and Kunz 1976, Genter 1986, Jag-
now 1998). Additionally, Townsend’s big-eared
bats can use the same cave across years for
hibernation (Twente 1955, Humphrey and
Kunz 1976, Wackenhut 1990, Sherwin et al.
2003). In our study area, for example, 95% of
224 banded individuals that were relocated
the year after they were banded had returned
to the cave in which they were captured and
banded (Wackenhut 1990). We recognize that
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during our surveys the number of western
small-footed myotis was likely underestimated
(Safford 1989) because bats of this species may
wedge themselves into cracks or crevices
when hibernating and may not be easily visi-
ble to researchers (Genter 1986, Perkins et al.
1990, Nagorsen et al. 1993, Holloway and Bar-
clay 2001).

RESsULTS

From 1984 to 2016, researchers conducted
304 surveys in 64 caves. During those surveys,
investigators counted 37,693 bats; the pre-
dominant species were Townsend’s big-eared
bat (36,237 individuals or 96.1% of bats
counted) and western small-footed myotis
(1432 individuals or 3.8% of bats counted).
Townsend’s big-eared bats used 58 caves (91%
of caves surveyed) and western small-footed
myotis used 22 caves (34% of caves surveyed).
Biologists also documented 4 big brown bats
(E. fuscus), 8 little brown myotis (Myotis
lucifugus), 2 Yauma myotis (Myotis yumanen-
sis), and 10 long-eared myotis (Myotis evotis)
in 4 hibernacula.

Thirty of the 64 caves (47% of caves sur-
veyed) were biologically important (maximum
count =20 individuals) for Townsend’s big-
eared bats (Fig. 1); the largest hibernating
colony of this mammal occupied cave C34
(number of surveys = 8, ¥ = 1610 individuals,
SD 415, range 962-1994 individuals). The
most recent count in cave C34 was 1932
Townsend’s big-eared bats in February 2015.
Thirteen of the 64 caves (20% of caves sur-
veyed) were biologically important (maximum
count =5 individuals) for western small-footed
myotis (Fig. 2); the largest hibernating colony
of this mammal in those 13 caves occupied
cave C24 (number of surveys = 6, ¥ = 98
individuals, SD 53, range 32-152 individuals).
The most recent count in cave C24 was 152
western small-footed myotis in March 2016,
although some of those individuals may have
been little brown myotis. Ten caves were bio-
logically important hibernacula for both
Townsend’s big-eared bats and western small-
footed myotis (C1, C27, C30, C34, C39, C40,
C49, C52, C54, and C60). The highest diver-
sity of bats was observed in cave Cl1
(Townsend’s big-eared bats, western small-
footed myotis, little brown myotis, and long-
eared myotis). The only other caves in which
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Fig. 1. Mean number (£SE) of Townsend’s big-eared bats (Corynorhinus townsendii townsendii) during winter sur-
veys in 30 lava-tube caves with a maximum count of >105 bats (A) or a maximum count of <105 bats (B) on the Snake
River Plain in southern Idaho, USA, from 1984 to 2016. Only caves with a maximum count of =20 Townsend’s big-
eared bats were included in this figure. The high count for each cave is indicated by the number above the error bars.
If error bars are not visible, they are contained within the symbol.

we observed >2 species of bats were C40
and C54: Townsend’s big-eared bats, western
small-footed myotis, and big brown bats were
observed in both caves.

Di1sCUSSION

Sixty-four monitored caves were used as
hibernacula by 6 species of bats on the Snake
River Plain in southern Idaho, USA. Fifty-
eight of those caves were used by Townsend’s

big-eared bats and 22 caves were used by
western small-footed myotis. Based on bat
capture and other research at some of our
study caves, Townsend’s big-eared bats and
western small-footed myotis are 2 of the most
common bats in our study area in the summer
(Wackenhut 1990, Keller and Saathoff 1996,
Haymond and Rogers 1998) and the winter
(Genter 1986, Gillies et al. 2014, IDFG 2017).
Other bat species are not as frequently docu-
mented in the summer in our study area, and
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Fig. 2. Mean number (£ SE) of western small-footed myotis (Myotis ciliolabrum ssp.) during winter surveys in 13 lava-
tube caves on the Snake River Plain in southern Idaho, USA, from 1984 to 2016. Caves with a maximum count of =5
western small-footed myotis were included in this figure. A survey in 2016 documented potential little brown myotis
(Myotis lucifugus) in cave C24. The high count for each cave is indicated by the number above the error bars. If error

bars are not visible, they are contained within the symbol.

we know very little about where those species
hibernate. The lack of other species hibernat-
ing in our study area may be a function of the
following: low abundance of those species,
movement of bats to other areas to hibernate,
low detectability of bats in the caves we sur-
veyed because these species hibernate in rock
fall and crevices, or use of other structures for
hibernation.

In general across diverse areas in the west-
ern United States, Townsend’s big-eared bats
were absent from surveyed mines and caves or
they used these features in small numbers
(Twente 1960, Perkins et al. 1990, Szewczak et
al. 1998, Hayes et al. 2011). Townsend’s big-
eared bats occur in low densities across most
of their range (Humphrey and Kunz 1976,
Kunz and Martin 1982, Sherwin et al. 2003,
Gruver and Keinath 2006), and populations of
this species in areas outside of Idaho may be
limited by roosting sites if caves and other
suitable hibernacula such as mines and rock
crevices are not available (Pearson et al. 1952,
Pierson et al. 1999). Our results indicate that
Townsend’s big-eared bat is the predominant
species that hibernates on the Snake River
Plain in southern Idaho and that this area has
a high density of hibernacula for Townsend’s
big-eared bats and western small-footed myotis,
including >650 lava caves (Genter 1986,
Wackenhut 1990, Gillies et al. 2014). Undoubt-
edly, more caves are used as hibernacula in

our study area than we have identified (Gen-
ter 1986, Wackenhut 1990, Gillies et al. 2014),
further highlighting the importance of the
Snake River Plain of southern Idaho for the
conservation and management of Townsend’s
big-eared bats and western small-footed myotis
in western North America.

We considered 30 caves in our study area
as biologically important for Townsend’s big-
eared bats. The largest hibernating colony of
this species occupied cave C34, in which our
highest count was 1994 bats. Across the
revised distribution of C. t. townsendii (Piag-
gio and Perkins 2005), usually only a few indi-
viduals (<20 bats) of this species are counted
in caves during the winter (Alcorn 1944,
Twente 1960, Nagorsen et al. 1993, Szewczak
et al. 1998, Kuenzi et al. 1999, Pierson et al.
1999, Hendricks 2012). One exception is Jewel
Cave in South Dakota (Jones and Genoways
1967, Turner and Jones 1968, Humphrey and
Kunz 1976, Choate and Anderson 1997); the
hibernating colony of Townsend’s big-eared
bats in Jewel Cave, however, has decreased
from 4000 individuals before 1959 to 853 indi-
viduals as of 2000 (Ellison et al. 2003).
Townsend’s big-eared bats are a species of
conservation concern (Adams 2003, O’Shea et
al. 2003, Gruver and Keinath 2006, Hayes et
al. 2011). Our results indicate that the Snake
River Plain has one of the highest densities of
biologically important hibernacula in caves for
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Townsend’s big-eared bats in the western dis-
tribution of this subspecies, as well as one of
the largest—if not the largest—hibernaculum
(cave C34) for this subspecies in western
North America.

Western small-footed myotis are common in
arid deserts of western North America; how-
ever, little is known about population numbers
of this species (Holloway and Barclay 2001,
Ellison et al. 2003). These bats generally hiber-
nate in small numbers (1-6 individuals; Twente
1960, Perkins et al. 1990, Nagorsen et al. 1993,
Szewczak et al. 1998, Kuenzi et al. 1999, Hen-
dricks 2012), but large colonies of western
small-footed myotis do occur in New Mexico
(111 individuals; Jagnow 1998) and in South
Dakota (20 individuals; Choate and Anderson
1997). In our study, we documented a rela-
tively high density of biologically important
hibernacula in caves for western small-footed
myotis. Additionally, caves C24 and C42 are
2 of the largest documented hibernacula in
western North America for this species. Win-
tering populations of Myotis spp. are more
likely to become infected with white-nose syn-
drome than other species (Wilder et al. 2011,
Hendricks 2012), and general conditions of
humidity and temperature exist for the growth
of Pseudogymnoascus destructans (the fungus
that causes white-nose syndrome) in caves in
southern Idaho (Knudsen et al. 2013, Gillies et
al. 2014). White-nose syndrome is now docu-
mented in Washington, USA (Lorch et al.
2016), so monitoring hibernacula in Idaho is
needed to understand the potential spread of
this disease (Reeder et al. 2016, IDFG 2017,
Neubaum et al. 2017). Therefore, we recom-
mend that consistent monitoring for white-
nose syndrome occur at the 3 biologically
important hibernacula for western small-footed
myotis in our study area.

In our study area, 10 caves were biologi-
cally important for both Townsend’s big-eared
bats and western small-footed myotis. Often-
times hibernaculum surveys across large areas
are subject to constraints such as limited fund-
ing, difficult logistics, and shifting conserva-
tion priorities among agencies. These con-
straints cause intermittent surveys and unequal
monitoring effort across years (Ellison et al.
2003, Ingersoll et al. 2013, Weller et al. 2014).
Because white-nose syndrome is in the west-
ern United States (Lorch et al. 2016) and
because it is important to continually monitor
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the abundance of Townsend’s big-eared bats
in southern Idaho (IDFG 2017), if the afore-
mentioned issues arise in our study area, we
recommend that the 10 hibernacula used by
both Townsend’s big-eared bats and western
small-footed myotis be prioritized for monitor-
ing (Reeder et al. 2016, IDFG 2017). We
maintain, however, that it is important to mon-
itor caves used by small numbers of bats as
well; decreases in the number or elimination
of bats in these caves can indicate more subtle
declines in species across large geographic
areas. We hypothesize that the 10 caves used
by both Townsend’s big-eared bats and west-
ern small-footed myotis are most likely used
by other bat species as well. We therefore rec-
ommend that biologists use acoustic equip-
ment to identify the species diversity of bats at
those 10 caves.

White-nose syndrome and wind energy
facilities have emerged in the past decade as
unprecedented threats to bat populations in
North America (Blehert et al. 2009, Cryan
2011, Foley et al. 2011). Additionally, the loss,
modification, and disturbance of hibernacula
by humans are pressing concerns for bat popu-
lations (Kunz and Martin 1982, Wackenhut
1990, Pierson et al. 1999, Adams 2003). Knowl-
edge regarding most populations of bats in the
western United States is limited (Genter 1986,
Adams 2003, Knudsen et al. 2013), and pro-
tecting hibernacula is a main concern for the
conservation of bats in this region (Sheffield et
al. 1992, Adams 2003, Ingersoll et al. 2010).
We documented one of the largest densities of
caves used by hibernating Townsend’s big-
eared bats and western small-footed myotis in
western North America, as well as possibly the
largest reported hibernaculum for each of
those species in western North America. Our
data underscore the importance of the Snake
River Plain for hibernating Townsend’s big-
eared bats and western small-footed myotis.
Our results will guide biologists in prioritizing
caves to sample for the arrival of white-nose
syndrome and help guide the management
and conservation of bats and their habitat as
well as aid in land-use planning in this area.
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