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Introduction 

Bat populations in the western portion of the US are threatened by the rapid westward expansion 

of White-nose Syndrome (WNS), a disease implicated in the loss of over a million bats since 

2006.  Pseudogymnoascus destructans (Pd), the fungus responsible for causing WNS, has been 

confirmed in southeastern Wyoming, southcentral Kansas, western Oklahoma and the Texas 

panhandle, potentially placing at least 13 of the 18 bat species native to Colorado at risk for 

significant population-level declines.  The continued westward movement of WNS emphasizes 

the need for improved baseline information on the status of bats in Colorado, a systematic and 

thorough survey and assessment of the importance of caves and abandoned mines to Colorado’s 

bat populations, and a coordinated effort to monitoring for WNS in the state.  This grant has 

assisted in funding various projects addressing these issues.   

Colorado Parks and Wildlife (CPW) has developed a statewide White-nose Syndrome in Bats 

Response Plan (2011) and a Bat “White-nose Syndrome” Surveillance Plan and Protocols 

(2011).  These plans are currently being updated to reflect new information gained in recent 

years.  CPW began surveillance work in the winter of 2010-2011 with the collection of baseline 

acoustic data at important bat hibernation sites around the state, along with external and internal 

surveys of other known and possible roost sites, including the collection of microclimate data.  

Other important aspects of the work being undertaken by CPW include public outreach on the 

importance of bats and the threat posed by WNS, and coordination with the various agencies and 

individuals potentially impacted by WNS, such as federal land management agencies, 

recreational caving organizations and private land owners.  

In Colorado, little is known about the historical use of caves by bats, or the movement of bats 

between different types of roost environments throughout the year, but especially for 

hibernacula. Few museum records exist that document historical colonies in winter and anecdotal 

information is also rare. In a few cases, historical roost locations are known, but it is largely 

unknown if these sites continue to support viable colonies or are suitable for bat use. An effort to 

survey caves for bat use was initiated by the then Colorado Division of Wildlife (now CPW) in 

2001, but was discontinued after one year due to the lack of funding (Siemers 2002). Recent 

survey efforts by the White River National Forest and the Colorado River Valley Field Office 

(CRVFO) of the BLM have provided additional insight into many of the states caves and led to a 

new understanding of bat use within them.  The threat of WNS in Colorado has highlighted this 

lack of knowledge on the status of Colorado’s bats.  

Caves and abandoned mines are currently believed to play an important role for many bat species 

in Colorado but information about their use, particularly as hibernation sites, was largely lacking 

until recently. The CPW Bats Inactive Mines Program has documented mines being used by bats 

to varying degrees, with an emphasis put on species of concern, such as the Townsend’s big-

eared bats (Corynorhinus townsendii; Hayes et al. 2011, Ingersoll et al. 2010).  Suitable 
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hibernation sites for bats in Colorado may come in other forms such as rock crevices, as found 

for big brown bats (Eptesicus fuscus; Neubaum et al. 2006). Efforts supported by the CRVFO 

found little brown myotis (Myotis lucifugus) using talus slopes as potential hibernacula, 

suggesting that rock crevice resources may be used by multiple species as the primary winter 

roosting sources (Neubaum 2018).  An examination of cave and mine use during winter in this 

study found that Myotis species, those most vulnerable to WNS, were only confirmed during 

35% of the surveys in small numbers (<5) and the Townsend’s big-eared bat accounted for 97% 

of bat records in these sites.  Information on other types of roosts used by many bat species in the 

state, such as maternity roosts and swarming sites, is needed before various management 

scenarios can be fully addressed, particularly those related to WNS. For example, fall swarming 

by bats has been documented at caves on the White River National Forest (Navo et. al. 2002; 

Ingersoll et al. 2010) and CRVFO (Neubaum 2013) but in few other locations around the state. 

This activity could serve multiple social purposes, including mating and orientation of young 

bats with potential hibernacula or preparation for migration (Fenton 1969, Davis and Hitchcock 

1965).  Swarming sites may also play a significant negative role in the spread of WNS, but fall 

surveys and evaluations for swarming bats is largely absent for most of Colorado’s caves and 

will need to be examined.  

The CRVFO is home to multiple species of bats including seven Myotis species and the Canyon 

bat (Parastrellus hesperus), all thought to be highly vulnerable to the effects of WNS (Neubaum 

2019). The little brown bat, once one of the most common small mammals in North America, 

has been proposed for federal listing under the endangered species act due to population declines 

caused by WNS (Kunz and Reichard 2010).  Addressing basic gaps in the natural history of these 

species stands to inform management decisions surrounding WNS issues greatly both pre and 

post arrival of the disease. 

The expected spread of WNS to Colorado exacerbates concerns over the status of these bat 

species and the impacts of the disease on population trends.  With the confirmed presence of the 

Pd fungus in Wyoming, less than 200 miles from Colorado, the window to collect information 

on bats in a pre-WNS environment is quickly closing. By collecting this information now, 

managers will have a better understanding of how Pd interacts in the natural environment (i.e. 

where it establishes, persists and how it spreads) and how best to manage roost sites, bats and 

WNS in the future (Neubaum et al. 2017).  An adaptive approach for such efforts are described 

by the Bureau of Land Management’s White-nose Syndrome adaptive management strategy 

(BLM 2014). 

Objective 

To facilitate a coordinated multi-agency surveillance effort to effectively monitor, detect and 

combat White-nose Syndrome (WNS) introduction in caves, mines, and rock crevices under the 

jurisdiction of Bureau of Land Management in the State of Colorado.  
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WNS Monitoring 

Use of acoustic detectors has emerged as a useful tool over the last decade to monitor bat 

activity. CPW identified this tool as one method of collecting baseline data at important bat 

hibernation sites before the arrival of WNS to the state so that differences in activity can be 

identified when/if they occur. Acoustic monitoring at Anvil Points Mine and Claystone Cave was 

initiated in January of 2012 and is ongoing at the cave. Some hibernacula in the state are also 

utilized by bats during the summer and fall seasons as well. Anvil Points Claystone Cave offers a 

safe site to analyze use by bats on a year-round basis. Acoustic data from this site, located within 

the Colorado River Valley Field Office (CRVFO) Resource Boundary, has been processed and 

summarized in this report. 

In the first year of this project (2011-2012), we attempted to conduct internal surveys of as many 

caves as possible and external surveys of all mine sites listed for consideration by BLM CRVFO 

staff (Table 1) to determine presence or absence of bats at the sites, as well as degree and 

seasonality of the use if it was documented. Locating many of the caves listed in Table 1 

provided by CRVFO to conduct internal or external surveys were contingent upon assistance 

from the Colorado Cave Survey and volunteer cavers. Levels of technical skills required to 

navigate to or through some caves dictated if sites were surveyed. Site visits preferably occur 

during winter months but are limited by accessibility of the site or availability of caver assistance 

and consequently will be completed as soon as is safely feasible. Since efforts began in 2011, we 

have identified and surveyed numerous caves in addition to those listed in Table 1 with efforts 

ongoing.  Temperature/humidity data loggers were placed in a subset of caves near areas used by 

hibernating bats to determine if these sites provided adequate climatic conditions for Pd to 

establish and persist (addressed in previous reports).  BLM and USFS biologists have provided 

both funding and field assistance. Work in future years will continue to address remaining 

questions about the possible impact WNS will have on the bat populations in Colorado. As 

results become available, we will work to implement them in the current Colorado WNS 

Response Plan and through coordinated management.  Finally, unique findings related to bats 

and WNS on the CRVFO will be published in peer-reviewed outlets to assist with future 

management of bat species rangewide.
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Table 1. Caves and mines identified by BLM Colorado River Valley Field Office staff during 

the Resource Management Plan revision process in 2011 for surveys to document potential bat 

use and to monitor for presence of White-nosed syndrome. 

CAVES NO ACTION 

ALTERNATIVE 

PROPOSED 

ACTION 

ALTERNATIVE 

1 

ALTERNATIVE 

2 

CANYON CREEK AREA     

PANORAMA CAVE Open Open Closed Closed 

SPECTRE CAVE Open Open Open Closed 

WINDSONG BLOWING CAVE Open Open Open Closed 

DEEP CREEK AREA     

BIG ASS DISAPPOINTMENT 

CAVE 

Open Open Open Closed 

CATTLEGUARD CAVE Open Open Closed Closed 

CAVE OF THE STUDS Open Open Open  

DOOMED CAVE Open Open Open Closed 

ECHO DOME CAVE Open Open Open Closed 

GOOD EARTH CAVE Open Open Open Closed 

LASUNDER CAVE (gated) Open* Closed 

Seasonally* 

Closed Closed 

PENDULUM CAVE Open Open Open Closed 

SPINSTERS CAVE Open Open Closed Closed 

TWENTY POUND TICK CAVE Open Open Closed Closed 

GLENWOOD CANYON AREA    

AMPHITHEATER CAVE Open Open Open Closed 

CREAKING TREE CAVE Open Open Open Closed 

DRAPERY DEN CAVE Open Open Closed Closed 

MABEL’S ROOM CAVE Open Open Open Closed 

SERENDIPITY CAVE Open Open Closed Closed 

SHIELD CAVE Open Open Closed Closed 

OTHER AREAS     

ANVIL POINTS CLAYSTONE 

CAVES  

Open Closed 

Seasonally 

Closed Closed 

DIRTY POOL CAVE Open Open Open Open 

HACK LAKE  SINKS Open Open Closed Closed 

UNNAMED CAVES W/ NO 

DATA 

Open Open Open Closed 

MINES     

ANVIL POINTS MINE ADITS 

(gated) 

Open** Open** Closed Closed 

LADY BELLE MINE 5 (gated) Open Open Closed Closed 

SUNSHINE MINE 2 (gated) Open Open Closed Closed 

SUNSHINE MINE 4 (gated) Open Open Closed Closed 
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Methods 

Acoustic Monitoring 

Ultrasonic acoustic detectors (Model SM2, Wildlife Acoustics, Inc., Concord, MA) were utilized 

to record bat vocalizations at known or suspected hibernacula to gather baseline activity levels 

which could be used as a reference if WNS were to reach Colorado.  Deployment of the detectors 

and analysis of the data followed protocols developed for NABat (Reichert et al. 2018).  The 

goal of collecting acoustic data here is to determine baseline activity levels, with an emphasis on 

winter months, which can act as an alarm for unusual behavior such as activity during daylight 

hours when it would not be expected to occur.  Recordings were analyzed using SonoBat 4.3.0 

(SonoBat, Arcata, CA) and vocalizations were compared to reference bat calls from the South 

Great Basin bat call library (SonoBat, Arcata, CA).  Recordings in 2019 and 2020 were scrubbed 

using the high setting, which retains only high quality bat calls and reduces incorrect species 

classifications. 

Call analysis parameters were set to use a discriminant probability threshold of 0.9 and an 

acceptable call quality of 0.8 with a maximum of 16 calls.  The discriminant probability refers to 

the probability of a call sequence falling within the centroid of the multi-dimensional data space 

for reference calls for a species.  Two outputs result from the analysis for assessing the 

likelihood of a call sequence matching reference calls from a particular species.  The “sequence 

classification by vote” identifies the species by requiring that the species with the greatest 

number of calls classified be at least twice as prevalent as the sum of the 2nd and 3rd most 

abundant species classifications.  The second output, the “mean sequence classification”, which 

is based on the mean parameter values of the most prevalent classification group, runs these 

mean values (minimum of 2 calls) through a decision tree engine.  If the values fall below the 

minimum threshold for a classification group, the call is not attributed to that group, but instead 

is displayed with the species groups that sum to the thresholds for the last decision tree step 

attained.  A consensus value is also generated, which indicates the species designation if 

determined by both methods.  We report species determinations when possible based on this 

consensus value.  If a consensus value is not attained, we report the call as a general 

classification of high frequency or low frequency species.  Graphs are based on any calls 

considered to be emitted by a bat, regardless of species or group classification so as to represent 

the overall bat activity at the site. 

Internal Surveys 

Locations where internal cave surveys were conducted were considered Tier 1 sites in the CPW 

Bat “White-nose Syndrome” Surveillance Plan & Protocols (2011).  Survey activities at Tier 1 

sites consist of entering the cave to gather presence/absence data on bats, estimate number and 

species of bats, gather samples for Pd testing (swabs of the environment and/or bats, and guano 
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collection), and collect microclimate data. Temperature/humidity data was collected 

opportunistically using hand held laser temp guns and temp/humidity units (Kestrel 3000 Pocket 

Weather Meter, Birmingham, Michigan). Internal survey data was collected only when activities 

did not pose a threat to hibernating bats. Time spent in the cave or mine was kept to a minimum.  

To minimize disturbance to roosting colonies, known hibernacula were entered every other year 

when feasible. Scientific, common, and abbreviated names of bats that may be encountered 

during such surveys are provided in Table 2. Tier 2 sites utilized external monitoring using 

acoustic survey techniques previously described. Work conducted at Tier 1 and Tier 3 sites may 

also occur at these sites depending on the internal access of a given feature.  Sites were 

designated as Tier 3 according to CPW Bat “White-nose Syndrome” Surveillance Plan & 

Protocols (2011) if they only have external access (no door in existing mine gate).  Survey 

activities at these sites consist of surveying the cave or mine opening for presence of bats and 

searching for signs of bat mortalities. 

Table 2. Scientific, common and abbreviated names of bat species that occur in Northwest 

Colorado. 

 

Species Common name Abbrev 

Antrozous pallidus Pallid bat ANPA 

Corynorhinus townsendii Townsend’s big-eared bat COTO 

Eptesicus fuscus Big brown bat EPFU 

Euderma maculatum Spotted bat EUMA 

Lasionycteris noctivagans Silver-haired bat LANO 

Lasiurus cinereus Hoary bat LACI 

Idionycteris phyllotis Allen’s big-eared bat IDPH 

Myotis californicus California myotis MYCA 

Myotis ciliolabrum Western small-footed myotis MYCI 

Myotis evotis Long-eared myotis MYEV 

Myotis lucifugus Little brown myotis MYLU 

Myotis thysanodes Fringed myotis MYTH 

Myotis volans Long-legged myotis MYVO 

Myotis yumanensis Yuma myotis MYYU 

Nyctinomops macrotis Big free-tailed bat NYMA 

Parastrellus hesperus Canyon bat PAHE 

Tadarida brasiliensis Brazilian free-tailed bat TABR 
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Results & Recommendations 

Baseline Activity from Acoustic Detectors 

An acoustic detector was initially deployed at Anvil Points 

Claystone Cave on December 15, 2011. The detector was 

placed on the hillside approximately 20 feet due south of 

the skylight that opens from the Lower Big Room as 

indicated on the cartography in Reames (2011).  We 

programmed the detector to begin recording on January 1st 

and run continuously, 24 hours a day.  Since the Anvil 

Points Claystone Cave is a relatively safe location the 

detector was left in place and has run continuously since its 

deployment so that baseline levels of summer activity 

could be monitored for the site as well. During the autumn 

of 2020, the reader was checked and the unit was found to 

have experienced an internal malfunction that inhibited its 

ability to add new recordings to secondary SD cards.  The 

detector was restarted with a firmware update to see if the problem could be solved. A 

subsequent visit found that the reader continues to malfunction necessitating its replacement. 

Anvil Points Claystone Cave Acoustic Data 

Recordings collected at Anvil Points Claystone Cave during the winter period (January 1 to 

March 15) considered attributable to bats ranged widely between 2017 – 2020 (see Total Passes, 

Table 3).  Calls were predominantly emitted by high frequency species over all years (Table 3).  

It should be noted that the number of calls does not equate directly to numbers of bats as one 

individual may circle in front of a 

gate or portal opening repeatedly 

(Gannon et al. 2003). Winter 

recording efforts were similar to 

those in 2017 when a damaged 

microphone had to be replaced as 

well.  Modest spikes in activity 

(<100 calls) recorded mid-winter 

were again the trend in 2019 and 

2020 as with previous winters.  

Activity for both years started to 

ramp up during the first or second 

week in March as noted for each 

year of winter monitoring 

Acoustic detector deployed at 

Anvil Points Claystone Cave. 

Sonogram of Corynorhinus townsendii, the most 

common species documented during internal surveys 
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conducted at the cave (Figures 1A and 3A).  Activity at the site continues to be normal with calls 

by time collected over the winter occurring during hours after dark when bat activity would be 

expected (Figures 1B and 3B).  Low but consistent call activity at this site during the winter 

months supports internal survey findings that suggest this site is used as a hibernaculum by 

modest numbers of bats (Neubaum 2012, 2013, 2014, 2015, 2016, 2019).  However, when calls 

are classified to the species level, data suggests that bats commuting through the area are 

probably being recorded and account for much of the activity at the site (Table 4).  The one 

species commonly noted during winter internal surveys in Colorado, the Townsend’s big-eared 

bat, was not classified at the cave in 2020.  This species is also referred to as a “whispering bat” 

due to the low intensity calls that they emit.  Low intensity calls are often missed by acoustic 

readers if the bat did not fly close enough to the microphone or if the microphone has lost 

sensitivity.  The remaining species classified in 2020 are expected to occur in the winter within 

the CRVFO with the exception of the Brazilian free-tailed bat (Table 4).  This bat is generally 

thought to migrate south for the winter but does inhabit the field office during the summer (see 

Species Range Mapping in Neubaum 2019).  Based on a small number of winter records for 

Brazilian free-tailed bats during the winter in Grand Junction, there is the potential for some 

individuals, possibly males, to overwinter in the area.  In general, larger numbers of calls in 2020 

were associated with high frequency bat species such as those in the Myotis genus as seen in 

previous winters at the site.  Many of these calls are likely to be from bats roosting in the 

surrounding terrain and not at the cave itself.  This assumption is based on observations of only 

Townsends big-eared bats collected during internal surveys during winter (see Internal Cave 

Surveys below). 

In addition to winter surveillance, acoustic detectors were maintained during the summer of 2019 

at Anvil Points Claystone Cave to examine activity levels during the reproductive period.  The 

cave was confirmed as a maternity colony for C. townsendii during the summer of 2014 

(Neubaum 2014).  Summer totals for bat passes in 2019 were less than half that recorded the 

previous summer (Table 3).  The reduction in 2019 bat activity is partially explained by the 

truncated field season, with the reader not recording after July 20 due to mechanical malfunction.  

However, the lower numbers parallel much lower bat passes from the 2019 winter, suggesting 

the microphone may have slowly been losing sensitivity as well.  Call activity during summer 

months reached its peak during two periods, one in early June and another in mid-July (Figure 

2A).  These peaks correspond with females making repeated visits to the roost soon after the 

birth of new pups in June and for dates expected for juvenile volancy later in the summer.  The 

peaks for 2019 were about 1 week earlier than previous summers, which corresponds with 

activity at maternity colonies monitored around the state by CPW for WNS sample collection. 

As noted in previous reports, bats using the cave as a maternity colony are more likely to be 

exiting out of the upper portal on the cave given the internal location of the colony cluster.  

However, the lower portions of the cave and arch above are likely being used as night roosts by 
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both the maternity colony and other bats found in the area which may also explain why 12 

species were classified during the summer of 2019 (Table 4).  
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Table 3.  Acoustic totals for Anvil Points Claystone Cave and Mine collected during the winters 

(January 1 - March 15) of 2019 – 2020, and summer (May 15 – August 31) of 2019.  Total 

passes reflect calls from bats with suitable quality to be assigned to a high or low frequency 

grouping (High Freq, Low Freq).  Possible high frequency (40–50 kHz) species include: MYCA, 

MYCI, MYEV, MYLU, MYVO, MYYU, and PAHE; possible low frequency (10–30 kHz) 

species include: ANPA, COTO, EPFU, EUMA, LACI, LANO, MYTH, NYMA, and TABR. 

Site Season Year 

Total 

Recordings 

Total 

Passes High Freq Low Freq 

Anvil Points Cave Winter 2017 833 628 473 155 

 Summer 2017 14,793 12,001 8,730 3,271 

 Winter 2018 1,714 1,179 844 381 

 Summer 2018 20,211 16,517 11,654 4,863 

 Winter 2019 2,501 234 157 77 

 Summer 2019 12,824 7,314 4658 2656 

 Winter 2020 2,126 1,275 1,051 224 

 Summer 2020 N/A N/A N/A N/A 

Table 4. List of bat species for which acoustic passes were collected, reached consensus, and had 

classifications assigned at Anvil Points Claystone Cave during the summer and winter of 2019 

and 2020.  Summer recordings were not available for 2020.  See Table 3 for season dates. 

 Anvil Points Cave 

Species 2019  2020 

 W S  W S 

Pallid bat  X   -- 

Townsend’s big-eared bat  X   -- 

Big brown bat X X  X -- 

Spotted bat     -- 

Silver-haired bat X X  X -- 

Hoary bat  X   -- 

Allen’s big-eared bat     -- 

California myotis  X  X -- 

Western small-footed myotis  X   -- 

Long-eared myotis  X   -- 

Little brown myotis  X   -- 

Fringed myotis     -- 

Long-legged myotis     -- 

Yuma myotis  X  X -- 

Big free-tailed bat     -- 

Canyon bat  X  X -- 

Brazilian free-tailed bat X X  X -- 
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Figure 1. Acoustic activity levels during the hibernation season by date (A) and time (B) for 

Anvil Points Claystone Cave, Garfield County from January 1st to March 15th, 2019. 

A) 

 

B) 
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Figure 2. Acoustic activity levels during the summer maternity season by date (A) and time (B) 

for Anvil Points Claystone Cave, Garfield County from May 15th to August 15th, 2020.  

Recordings were prematurely truncated on July 20, 2019 due to a reader mechanical failure. 

A) 
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Figure 3. Acoustic activity levels during the hibernation season by date (A) and time (B) for 

Anvil Points Claystone Cave, Garfield County from January 1st to March 15th, 2020. 

A) 

 

B) 

 
 

 

 

0
20
40
60
80

100
120
140

N
u

m
b

er
 o

f 
ca

lls

Date

Anvil Points Claystone Cave

1/1/2020 to 3/15/2020

0

100

200

300

400

500

1 3 5 7 9 11 13 15 17 19 21 23

N
u

m
b

er
 o

f 
ca

lls

Time (24-hr)

Anvil Points Claystone Cave

1/1/2020 to 3/15/2020



 

16 

 

Internal Cave Surveys 

Internal surveys have been conducted at 26 sites on 39 visits between 2011 and February of 2021 

to investigate bat use on or near the CRVFO (Table 5).  Surveys of six caves, Cattleguard Cave, 

Classification Cave, Kings Cave, Little Arch Cave, Pipeline Cave, and the Piping Stripe Cave, 

were surveyed on or adjacent to the CRVFO during the winters of 2020 – 2021 (Table 5).  Site 

visits to the Witches Pantry Cave and Mabel’s cave were planned for the summer of 2020 but 

postponed due to initial concerns related to possible spread of SARS-CoV-2 from humans to bats 

if encounters occurred in confined passages (Runge et al. 2020; Olival et al. 2020).  Individual 

site reports that provide more detail for each site are provided under the Cave Visit Accounts.  

Information related to the locality of a cave up Elk Creek that has had bat use reported at it is 

being investigated for 2021.  Several caves in lower Deep Creek with vague locations placing 

them close to LaSunder Cave may be visited if more location information becomes available 

(Table 6).  An effort to reach the Witches Pantry and Mabel’s Room Cave may also be attempted 

during the summer of 2021 if SARS-CoV-2 concerns are alleviated and access is manageable.  

Revisits to the Piping Stripe Cave to examine maternity use and the unsurveyed Side Stripe Cave 

will be made during the summer of 2021.  A table summarizing bat use at all features visited 

between 2011 and February 2021 follows the Cave Visit Accounts section (Table 10). 

 

Entrance to Side Stripe Cave, which runs perpendicular to the Piping Stripe Cave. 
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Table 5. Caves, mines, and other structures on or adjacent to the Colorado River Valley Field 

Office surveyed internally for bat use from 2011 – 2021. 

Site Name Survey Date Bat Use Temp Data 

Amphitheater Cave 3/24/12 No No 

Anvil Points Claystone Cave 3/31/11, 12/19/11, 5/7/12, 5/24/13, 

6/13/14, 11/28/16, 2/26/19 

Yes Yes 

BAD Cave 9/11/12, 10/2/13 Yes Yes 

Big Entrance Cave 4/12/18 No No 

Cattleguard Cave 2/20/20 No Limited 

Cave of the Clouds 3/24/12, 3/4/13, 7/16/14 Yes Yes 

Classification Cave 1/21/21 Yes Limited 

Dirty Pool Cave 3/31/11 No No 

Drapery Den 3/4/13 Yes Limited 

Echo Dome Cave 9/11/12 Unknown No 

Fountainhead Cave 10/14/18 Yes Limited 

Hobo Cave 1/31/17 No Limited 

Kings Cave 1/9/20 Yes Limited 

LaSunder Cave 5/7/11, 11/20/12, 10/2/13 Yes Yes 

Little Arch Cave 1/21/21 Yes Limited 

Mabel’s Room Cave 8/18/15 Unknown No 

Not Spinsters Cave 10/2/13 Unknown No 

Pipeline Cave 1/9/20 Yes Limited 

Piping Stripe Cave 1/21/21 Yes Limited 

Shield Cave 8/3/16 Yes Limited 

Spectre Cave 7/2/11 Yes Limited 

Spinsters Cave 9/11/12, 10/2/13 Yes Yes 

Surprise Pit 10/14/18 Yes Limited 

The Tomb 9/20/13, 7/16/15 Yes No 

Twenty Pound Tick Cave 6/19/18 Yes Limited 

Wind Tunnel Cave 7/2/11 No Limited 

Table 6. Caves on the Colorado River Valley Field Office with special survey requirements or 

lacking accurate location data. 

Site Name Special Requirements 

Cave of the Studs Unknown location. 

Creaking Tree Cave General vicinity only for location 

Devils Hole General vicinity only for location 

Doomed Cave General vicinity only for location 

Good Earth Cave Survey planned for summer 2021. 

Hack Lake Sinks General vicinity only for location 

Juniper Cave Survey planned for summer 2021. 

Panorama Cave General vicinity only for location 

Pendulum Cave Technical rappel required for entry into cave 

Serendipity Cave Unknown location. 

Windsong Blowing Cave General vicinity only for location 

Witches Pantry Vertical entry. 
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Cave Visit Accounts 

Cattleguard Cave 

Location Information: Private, Garfield County; 8,543 feet. 

2020 Survey Effort:  Cattleguard Cave was visited in February 

20, 2020 by CPW.  The approach to the cave is gained via the 

Coffee Pot Road, with the entrance situated on private property.  

The deepest portions of the southern and western passages may 

overlap BLM boundaries but more precise mapping will be 

necessary to confirm these locations.  The feature is a sink that 

requires a modest repel to gain safe entry.  Several feet of snow 

was present on the day of the survey, requiring use of snow 

machines followed by snowshoes to reach the cave.  No bats, 

guano, or insect wrappers were documented during the survey 

(Table 6).  Notable amounts of root mass were documented 

hanging from the ceiling of this cave, suggesting that its 

passages remain close to the surface, paralleling the steep 

hillside above.  During our visit in mid-winter, temperatures in 

the single digits appear to be suitable for hibernating bats.  

However, the southern exposure and shallow nature of this 

cave to the surface may dampen its cold air sink properties, 

making it unsuitable for hibernating bats by late winter.   

Use Comments:  The cave may be used by bats during the summer as a night roost but evidence 

such as scattered droppings and insect wrappers were not confirmed.  Occasional day roosting 

may occur but not in numbers that suggest use by a maternity colony as no concentrated guano 

piles were identified. 

Observations Picture 

February 20, 2020 Survey 
 

Bottom of repel and slide passage terminates in small room with two passages 

leading out (5.1°C Surface, 6.9°C Ambient, 70.1% Relative Humidity 

Yes 

Ramped big room with root mass on ceiling (4.6°C Surface, 8.0°C Ambient, 

76.4% RH) 

Yes 

Westerly passage with soda straws terminating in high ceiling (6.8°C Surface, 

12.9°C Ambient, 71.5% RH) 

Yes 

Easterly room off bottom of entrance passage with moon milk and 20 ft. ceiling 

dome (4.6°C Surface, 10.1°C Ambient, 75.5% RH) 

Yes 

Table 7. Observations and map notations for Cattleguard Cave collected in February 2020 as 

depicted by the authors sketch.  

Root mass hanging from 

ceiling at Cattleguard Cave. 
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Recommendations:  Based on this survey, it does not appear that bats use Cattleguard Cave for 

critical roosting opportunities including as a maternity colony or hibernaculum.  Bats may use 

this shelter cave for night and transitional day roosting in small numbers.  Given the southerly 

aspect and shallow configuration of the cave, its use by bats in winter is unlikely to change 

notably.  Consequently, future monitoring is not necessary at this site.  The cave does contain 

some modest formations (Table 6) and could benefit from a rigorous mapping survey to delineate 

if lower passages cross on to public land. 

Classification Cave 

Location Information: Bureau of Land Management, Grand Junction Field Office, Mesa County; 

5,900 feet. 

2021 Survey Effort: The large 

upper entrance to this claystone 

cave was cited from a helicopter 

while conducting annual big game 

classification counts in 2020.  

Permission was gained from the 

landowner to cross private 

property beside Highway 330 to 

access this cave and a visit was 

made January 21, 2021.  While no 

large accumulations in this 

entrance room were noted, some 

scatted guano suggests that at least 

night roosting is occurring.  At the back of the entrance room, the passage drops nearly vertical 

for 3-4 meters before resuming in an easterly direction out of view and constitutes the twilight 

zone for the cave.  As we did not have vertical gear on the day of our visit, the survey was unable 

to pursue this additional passage.  The cave slopes steeply with the gradient of the hillside, so the 

passage presumably continues in a downward trajectory as many of these claystone caves follow 

the water-cutting path.  We searched the lower hillside and did find one notable exit that pinched 

down too tight to continue after about 50 meters.  It is possible that the two passages connect or 

they may be entirely separate.  The steep decline of Classification Cave suggest that it could act 

as a cold air sink if suitable passage exists beyond the repel location, giving the feature the 

potential to function as a hibernaculum. 

Use Comments:  Evidence of scattered guano suggests bats use the entrance room of the cave for 

night roosting.  A full cave survey will offer further insight into the caves use by bats as a 

hibernaculum. 

Large upper entrance to Classification Cave. 
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Recommendations: Access to passage beyond the main upper entrance requires a short repel.  A 

qualified team should return to this cave with anchor stakes, preferably during the winter season, 

to see if use by bats of the lower passage presents suitable hibernaculum conditions due to cold 

air sink properties.  

King Cave 

Location Information:  Bureau of Land Management, Colorado River Valley Field Office, 

Garfield County; 5,634 feet. 

2020 Survey Effort:  King Cave was visited on January 9, 2020 by D. Neubaum and K. Keisling 

(CPW).  The cave is situated on private property and BLM in route to Pipeline Cave near 

Webster Mesa.  This claystone cave consists of a single walking passage that continues uphill at 

a modest angle for approximately 75 meters 

before opening into a shallow pit within a small 

drainage.  Visitation to the cave has been minimal 

over the last half century due to its lower entrance 

location on private property.  However, the 

landowner, Mrs. King, noted that her 

grandparents used the cave as a storage locker for 

game meat during the first half of the 20th 

Century.  The majority of the cave beyond the 

lower entrance appears to rest on BLM lands. 

Use Comments:  A single torpid Towsend’s big-

eared bat was noted near the upper twilight zone 

during our survey (Table 7).  The relatively short 

passage coupled with the lower elevation may 

prevent this cave from being used by large 

numbers of hibernating bats.  However, 

temperatures during our survey were suitable and 

use by humans as a meat storage facility suggest 

it remains cool during other times of the year.  

Absence of extensively scattered or large guano 

piles indicate that the cave is not used by 

significant numbers of bats during the summer.  Wood rat droppings and nesting material are 

prominent throughout the cave, particularly in the upper one-third of the passage.  This cave has 

also been used by a bear, as evidenced by two prominent scrapes.  The landowner noted that the 

bear was seen hauling trash back from the nearby Garfield County landfill and scat within the 

cave supported these statements. 

Old game meat locker in King Cave. 

Bear scrapes in King Cave. 
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Observations Picture 

January 9, 2020 Survey 
 

Lower entrance (-1.7°C Surface, 4.5°C Ambient, 48.0% Relative Humidity Yes 

Prior to the twilight zone at the meat locker/food storage (-0.2°C Surface, 2.5°C 

Ambient, 56.1% RH) 

Yes 

Upper one-third of passage with bear scrapes, wood rat midden, and one torpid 

Coto (1.1°C Surface, 3.2°C Ambient, 58.1% RH) 

Yes 

Short side passage containing garbage, and bear fur and scat (5.3°C Ambient) Yes 

Table 8. Observations and map notations for King Cave collected in January 2020 as depicted by 

the authors sketch. 

Recommendations:  The relatively small size of this cave may limit its use by bats.  Given that 

King Cave is situated on private land and seldom visited, no additional monitoring is needed.  

Little Arch Cave 

Location Information:  Bureau of Land Management, Grand Junction Field Office, Mesa County; 

5,447 feet. 

2021 Survey Effort:  Little Arch Cave was discovered by K. Keisling while investigating several 

large openings spotted during CPW big game classification flights in 2020.  CPW personnel 

surveyed the small claystone cave on January 21, 2021.  As with Classification Cave, to access 

this cave permission was gained from two private 

landowners that own the riparian corridor beside 

Plateau Creek.  The cave gets its name from a 

small claystone arch situated in front of the lower 

entrance.  At least two short upper entrances exist 

but may require vertical gear. 

Use Comments:  While no bats were documented 

during our survey, guano and insect wrappers 

were found in the main room in from the lower 

entrance.  Such evidence suggests use as a night 

roost during the summer.  The cave also shows 

signs of use by wood rat in the form of droppings and a nest. 

Recommendations:  This small claystone cave is unlikely to be used by large numbers of bats 

during either summer or winter.  The limited passage may not be able to buffer temperature 

swings within the cave enough to make it a stable maternity roost or hibernaculum.  No 

additional monitoring is needed at this cave. 

Small arch crossing gully at Little 

Arch Cave. 



 

22 

 

Pipeline Cave 

Location Information:  Bureau of Land Management, Colorado River Valley Field Office, 

Garfield County; 6,647 feet. 

2020 Survey Effort:  D. Neubaum and K. Keisling (CPW) surveyed this claystone cave, carved 

by water out of a large debris flow, on January 9, 2020 to assess use by bats.  The large upper 

entrance was noted by Keisling while assisting Westwater Engineering, a contractor to the BLM, 

with surface surveys for a 

potential gas pipeline.  An 

initial sketch of the cave was 

created to delineate where 

notable bat sightings were 

made in the feature.  The lower 

passage was too tight to exit 

during this survey although 

light could be seen and airflow 

felt.  We used a soil ramp 

leading to a “skylight” in the 

lower big room to exit the cave 

onto the steep cutbank.  The 

following summer, cavers D. Medville, D. Davis, R. Rhinehart, 

M. Maslyn, M. Frazier, D. Frazier, and R. McFarland mapped 

the cave over the course of two days in July and August.  During these efforts, the lower entrance 

was dug open to gain access to the lower half of the cave. 

Use Comments:  We noted scattered guano in the upper entrance room, suggesting this portion of 

the cave is used for night roosting by bats.  Eight torpid Townsend’s big-eared bats were roosting 

in the lower big room, making use of this cave by bats as a hibernaculum higher than that noted 

for the nearby Anvil Points Claystone Cave.  As noted in the Rocky Mountain Caving (RMC) 

September 2020 issue, no bats were seen during either of the summer mapping survey efforts.  

Evidence of wood rat presence is found throughout the cave with notable accumulations of 

droppings, shellac, and a nest.  Three coyote scats were found at the lower exit points.  S. 

McCullum and D. Steinmann assembled a list of invertebrate cave provided in the RMC article. 

 

 

 

Entrance to Pipeline Cave. 
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Observations Picture 

January 9, 2020 Survey 
 

Inside upper big room prior to twilight zone (-6.2°C Surface, 4.4°C Ambient, 

51.5% Relative Humidity 

Yes 

Narrow passage after dropping down from the upper big room (-4.9°C Surface, 

3.7°C Ambient, 40.9% RH) 

No 

Steep side passage with notable amounts of woodrat shellac (0.3°C Surface, 5.0°C 

Ambient, 42.2% RH)  

No 

Narrow passage in route to lower big room where stream channel begins to incise 

(1.0°C Surface, 6.1°C Ambient, 43.2% RH) 

Yes 

Upper end of the lower big room where 4 torpid Coto were noted, one solitary and 

three clustered individuals (2.2-2.6°C Surface, 5.1°C Ambient, 48.1% RH) 

Yes 

Lower half of the lower big room where 4 new torpid Coto were noted, again one 

solitary and three clustered individuals (-1.6°C Surface, 5.5°C Ambient) 

Yes 

Dead deer mouse, appeared drowned just within the tight passage off the lower 

big room that leads to the lower exit and woodrat nest (-5.3°C Surface, -0.9°C 

Ambient, 62.0% RH) 

Yes 

Table 9. Observations and map notations for King Cave collected in January 2020 as depicted by 

the authors sketch. 

  

Recommendations:  Bats use Pipeline Cave as a hibernaculum and night roost with potential for 

occasional day roosting by individuals.  Collecting winter temperature data for the cave could be 

beneficial as similar data is available for only one other claystone cave, the nearby Anvil Points 

Claystone Cave.  Periodic winter surveys of the cave, once every three to five years, would offer 

insight into the consistency of winter use by bats here.  The authors surmise that the same 

Torpid Townsend’s big-

eared bat (left), dead 

deer mouse (middle), 

woodrat nest (upper 

right), and hillside with 

skylight and lower exit 

(lower right) 
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individuals are likely to return each year to roughly the same spot on the cave.  Examination of 

this question would require a permanent mark such as a PIT tag or approved wing band. 

The Piping Stripe Cave 

Location Information:  Bureau of Land Management, Grand Junction Field Office, Mesa County; 

5,791 feet. 

2021 Survey Effort:  The Piping Stripe Cave was found by K. Keisling (CPW), while following 

up on Classification Cave described previously.  The authors surveyed the cave on January 21, 

2021.  As with Classification and 

Little Arch Caves, the easiest 

access to this cave requires 

permission from two private 

landowners that own the riparian 

corridor beside Plateau Creek.  The 

caves opening, although not huge, 

is easily visible from Highway 

330.  The Piping Stripe gets its 

name from colorful magenta layers 

bisecting the Morrison formation 

in which this piping claystone cave 

sits.  The cave consists of one 

large subway-like passage that 

slopes with the hillside.  Ceiling heights approach 30 feet at their greatest and widths may double 

this distance.  A large stream channel has notably incised the eastern portion of the cave floor. 

Use Comments:  We accessed the cave via the lower entrance and immediately noted a torpid 

Townsend’s big-eared bat on the wall.  A second torpid individual hung from the ceiling a 

quarter of the way into the cave above some large breakdown on the floor.  This same location 

contained a notable accumulation of guano that strongly suggests a maternity colony uses the 

cave during the summer.  A second pile or concentration of droppings was found in the upper 

third of the cave close to where the stream channel begins to incise.  Despite the decent size of 

the room, much of the floor is covered with scattered guano suggesting night roosting and 

possibly swarming activity.  Whitewash and some feathers along with amberat, were noted near 

the lower entrance.  Whitewash was found at a second location on a shelf situated above the 

incised stream channel on the far eastern side of the cave.  These two spots may be used as a 

turkey vulture nest.  Bear scat was also found in the incised channel half way through the cave.  

The caves relatively short distance from Plateau Creek and its productive riparian corridor may 

make this cave particularly well suited to serve as a roost for one or more maternity colonies. 

Lower entrance to the Piping Stripe looking out 

south over Plateau Creek. 
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Observations Picture 

January 21, 2021 Survey 
 

Entrance temperatures (1.6°C Surface, 5.2°C Ambient, 53.2% Relative Humidity No 

Southern wall of main passage with single torpid COTO roosting, whitewash, and 

amberat (-1.9°C Surface, 6.3°C Ambient, 47.4% RH) 

Yes 

Torpid COTO above breakdown and notable guano pile in lower third of passage.  

Ceiling height ~ 6 meters (-0.9°C Surface)  

Yes 

Narrow shelf between incised stream channel and eastern cave wall; whitewash on 

shelf and bear scat in channel 

Yes 

Two more guano piles at beginning of stream channel incision in upper third of 

cave where debris slope from upper entrance ends 

Yes 

Table 10. Observations and map notations for the Piping Stripe Cave collected in January 2021 

as depicted by the authors sketch. 

 

 

Recommendations:  The Piping Stripe is used by bats to a modest extent as a hibernacula and 

should be periodically visit to confirm the consistency of this use.  The cave likely serves as a 

maternity colony based on the guano piles.  A summer visit to the cave should be conducted to 

confirm the species and numbers of bats that make up this colony.  The high volume of scattered 

guano in the cave also suggests that swarming may occur at the site and should be investigated 

further.  Care should be taken during such surveys not to disturb nesting raptors such as turkey 

vultures that may use the cave as well. 

 

Upper entrance to 

Piping Stripe Cave 

(upper left), torpid 

Townsend’s big-eared 

bat (above), incised 

stream channel (right), 

guano accumulations 

(lower left) 
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Table 11.  Documented bat use of caves and mines on the Colorado River Valley Field Office or its Resource Area visited between 2011 and 2021. Site use type includes: 

hibernacula (Hib), transient (Trans), day, night, maternity (Mat), bachelor (Bach), and swarming (Swarm).  See Neubaum et al. (2017) for roost use definitions.  Use may be 

possible (pos), probable (prob) or confirmed (con) based on the available data.  In terms of allocating agency resources, sites used as hibernaculum and maternity roosts, and for 

swarming activity are recommended to be given the highest priority followed by bachelor, transient, day, and night roosts.  Roosts on private land are included when situated close 

or directly adjacent to BLM lands. 

Site 

Use Type 
Confirmed 

Species Ownership Year Source Hib Trans Day Night Mat Bach Swarm 

Amphitheater Cave    pos     Private 2012 This study 

Anvil Points 

Claystone Cave 
con con con con con  con COTO, MYsp BLM 2008, 2009, 2012-2016, 2019 

This study; caver reports 1998, 1999, 

2005 

Anvil Points Mine con con con  con    BLM 2008, 2012-2016 This study; Spears 2008 

BAD Cave  con con    con  BLM 2012, 2013 This study 

Big Entrance Cave    pos     Private 2018 This study 

Cave of the Clouds  con con con con   COTO Private 2012, 2013, 2014 This study 

Cattleguard pos       COTO Private 2020 This study 

Classification Cave pos pos pos con     BLM 2021 This study 

Dirty Pool Cave    pos     BLM 2011 This study 

Drapery Den con pos      COTO Private 2013 This study 

Echo Dome Cave  pos pos pos     BLM 2012 This study 

Fountainhead Cave pos  pos prob     BLM 2018 This study 

Hobo Cave pos pos pos pos     Private 2017 This study 

Kings Cave con pos pos con    COTO Private 2020 This study 

LaSunder Cave con con prob prob   pos COTO, MYCI BLM 2001, 2012, 2013 
This study; Siemers 2002; Mosch et al. 

2004 

Little Arch Cave  pos pos con     BLM 2021 This study 

Not Spinsters Cave  pos pos pos     BLM 2013 This study 

Pipeline Cave con pos prob prob    COTO BLM 2020 This study 

Piping Stripe Cave con pos prob prob prob  pos COTO BLM 2021 This study 

Shield Cave  pos pos prob     BLM 2016 This study 

Spectre Cave pos pos pos con     BLM 2011 This study 

Spinsters Cave  con con con   con COTO, MYsp BLM 2012, 2013 This study 

Surprise Pit   pos pos     BLM 2018 This study 

The Tomb  con con con con   COTO, MYEV CDOT 2000, 2001, 2013, 2014, 2015 This study; CPW Bat Database 

Twenty Pound Tick 

Cave 
pos   pos     BLM 2018 This study; caver reports 1999 

Wind Tunnel Cave    pos     BLM 2011 This study 



 

27 

 

Acknowledgements 

The authors would like to thank Hilary Boyd, Kim Leitzinger, and Justin Jones of the Colorado 

River Valley Field Office for project development and financial support.  B. Petch, B. Banulis, 

and T. Jackson of Colorado Parks and Wildlife provided logistic, financial, and administrative 

support.  I greatly appreciate the advice and assistance in conducting cave surveys provided by 

the Colorado Cave Survey and the greater Colorado caving community.   

Literature Cited 

Armstrong, D. M., R. A. Adams, and J. Freeman. 1994. Distribution and ecology of bats of 

Colorado. University of Colorado Museum, Boulder, CO. 

Armstrong, D. M., J. P. Fitzgerald, and C. A. Meaney. 2011. Mammals of Colorado. Second 

edition. University Press of Colorado, Boulder, CO. 

Barnhart, P. R., and E. H. Gillam. 2017. Documentation of overwintering bat species presence 

and hibernacula use in the badlands of North Dakota. Northwestern Naturalist 98:48-56. 

Colorado Parks and Wildlife (CPW). 2011. Bat “White-nose Syndrome” surveillance plan and 

protocols. Colorado Parks and Wildlife. Denver, Colo.  

Duff, A. A., and T. E. Morrell. 2007. Predictive occurrence models for bat species in California. 

Journal of Wildlife Management 71:693-700. 

Gannon, W.L., Sherwin, R.E., and Haymond, S., 2003, On the importance of articulating 

assumptions when conducting acoustic studies of habitat use by bats: The Wildlife 

Society Bulletin, vol. 31, p. 45-61.  

Hayes, M. A., R. A. Schorr, and K. W. Navo. 2011. Hibernacula Selection by Townsend’s Big-

Eared Bat in Southwestern Colorado. Journal of Wildife Management 75:137-143. 

Ingersoll, T. E., K. W. Navo, and P. De Valpine. 2010. Microclimate preferences during 

swarming and hibernation in the Townsend's big-eared bat, Corynorhinus townsendii. 

Journal of Mammalogy 91:1242-1250. 

Kunz, T. H., and J. D. Reichard. 2010. Status review of the little brown myotis (Myotis 

lucifugus) and determination that immediate listing under the Endangered Species Act is 

scientifically and legally warranted. Boston University. Available: 

http://www.bu.edu/cecb/files/2010/12/Final-Status-Review.pdf (February 2011). 

Mosch, C., M. Goar, D. Laird, and D. Steinmann. 2004. Cave inventory and classification for 

LaSunder Cave, Report on file with the BLM Colorado River Valley Field Office, Silt, CO, 

3pp. 

Navo, K. W., S. G. Henry, and T. E. Ingersoll. 2002. Observations of swarming by bats and band 

recoveries in Colorado. Western North American Naturalist 62:124-126. 

Neubaum, D. J., T. J. O'Shea, and K. R. Wilson. 2006. Autumn migration and selection of rock 

crevices as hibernacula by big brown bats in Colorado. Journal of Mammalogy 87:470-

479. 

Neubaum, D. 2012. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2012. Colorado 

Parks and Wildlife, Grand Junction, CO, 44pp. 

http://www.bu.edu/cecb/files/2010/12/Final-Status-Review.pdf


 

28 

 

Neubaum, D. 2013. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2013. Colorado 

Parks and Wildlife, Grand Junction, CO, 67pp. 

Neubaum, D. 2014. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2014. Colorado 

Parks and Wildlife, Grand Junction, CO, 41pp. 

Neubaum, D. 2015. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2015. Colorado 

Parks and Wildlife, Grand Junction, CO, 31pp. 

Neubaum, D. 2016. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2015. Colorado 

Parks and Wildlife, Grand Junction, CO, 25pp. 

Neubaum, D. 2019. Surveillance, Monitoring, and Natural History Investigations of Bats within 

the Colorado River Valley Field Office Related to White-nose Syndrome: 2017 - 2019. 

Colorado Parks and Wildlife, Grand Junction, CO, 48pp. 

Neubaum, D. J., K. W. Navo, and J. L. Siemers. 2017. Guidelines for defining biologically 

important bat roosts: a case study from Colorado. Journal of Fish & Wildlife 

Management 8:272-282.  

Neubaum, D. J. 2018. Unsuspected retreats: autumn transitional roosts and presumed winter 

hibernacula of little brown myotis in Colorado. Journal of Mammalogy 99:1294-1306. 

Olival, K. J., P. M. Cryan, B. R. Amman, R. S. Baric, D. S. Blehert, C. E. Brook, C. H. Calisher, 

K. T. Castle, J. T. H. Coleman, P. Daszak, J. H. Epstein, H. Field, W. F. Frick, A. T. 

Gilbert, D. T. S. Hayman, H. S. Ip, W. B. Karesh, C. K. Johnson, R. C. Kading, T. 

Kingston, J. M. Lorch, I. H. Mendenhall, A. J. Peel, K. L. Phelps, R. K. Plowright, D. M. 

Reeder, J. D. Reichard, J. M. Sleeman, D. G. Streicker, J. S. Towner, and L.-F. Wang. 

2020. Possibility for reverse zoonotic transmission of SARS-CoV-2 to free-ranging 

wildlife: A case study of bats. PLoS Pathogens 16:e1008758. 

Reames, S. 2011. Caves and Karst of NW Colorado: a guidebook for the 2011 convention of the 

National Speleological Society. National Speleological Society, Huntsville, AL.  

Reichert, B., C. Lausen, S. Loeb, T. Weller, R. Allen, E. Britzke, T. Hohoff, J. Siemers, B. 

Burkholder, C. Herzog, and M. Verant. 2018. A Guide to processing bat acoustic data for 

the North American Bat Monitoring Program (NABat): U.S. Geological Survey Open-

File Report 2018–1068, 33 p., https://doi.org/10.3133/ofr20181068. 

Runge, M. C., E. H. Campbell Grant, J. T. H. Coleman, J. D. Reichard, S. E. J. Gibbs, P. M. 

Cryan, K. J. Olival, D. P. Walsh, D. S. Blehert, M. C. Hopkins, and J. M. Sleeman. 2020. 

Assessing the risks posed by SARS-CoV-2 in and via North American bats—Decision 

framing and rapid risk assessment. Report 2020-1060. 

Sherwin, R. E., W. L. Gannon, and J. S. Altenbach. 2003. Managing complex systems simply: 

understanding inherent variation in the use of roosts by Townsend's big-eared bat. 

Wildlife Society Bulletin 31:62-72. 

Siemers, J. L. 2002. A survey of Colorado’s caves for bats.  Colorado Natural Heritage Program, 

Colorado State University. 

https://doi.org/10.3133/ofr20181068


 

29 

 

Siemers, J. L., D. J. Neubaum, and R. A. Schorr. 2012. White River National Forest Cave Bat 

Survey and Monitoring – 2013. Colorado Natural Heritage Program, Colorado State 

University. Fort Collins,  CO. 

Spears, R. 2008. URS presence or absence survey for bats at Anvil Points Facility, Adits 1 and 2. 

Report on file with the BLM Colorado River Valley Field Office, Silt, CO, 5pp. 

U. S. Bureau of Land Management (BLM). 2014. White-nose Syndrome adaptive management 

strategy. DOI-BLM-CO-931-2014-0001-EA, Denver, CO. 



 

30 

 

 


