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of cave-roosting bats:
guidance on managing
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Bats in North America have undergone unprecedented declines from various
threats, including energy development, habitat loss, and disease. Mitigating these
threats requires targeted conservation measures that address bat habitat and
roosting requirements. One roosting structure commonly used by bats is caves.
Human visitation to caves may cause disturbance to roosting bats through
changes in noise, airflow, and temperature. Recreational climbing that occurs
in and around caves may create vectors for disease transmission, disrupt bat
roosting and physiology, and compromise bat conservation. However, managing
certain climbing activities, such as climbing within caves and cave openings, and
prolonged route development around cave openings, can ensure coexistence of
recreational climbing and bat conservation. We outline bat biology at caves,
potential stresses and threats to bats, and methods of managing climbing activity
to conserve bats. In particular, we recommend limiting climbing activities within
cave openings, and taking precautions to minimize disturbance based on
distance from the cave opening. Finally, we advocate for collaboration
between the climbing community and biologists to study and understand
climbing impacts to bats.

KEYWORDS
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1 Introduction
1.1 Bats and bat conservation

Bats are a diverse mammalian group with approximately 1,400 species worldwide
(Burgin et al., 2018). Many of these species are insectivores and consume large quantities of

arthropods (Kunz et al., 2011). Insect consumption by bats reduces pest control costs and
reduces crop losses (Boyles et al., 2011), and likely reduces spread of insect-mediated
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diseases (Ghanem and Voigt, 2012). Other bats are nectar and fruit
feeders, pollinating and dispersing seeds for over 500 plant species
(Fleming et al., 2009; Lobova et al., 2009). Bat saliva of some species
provide medicinal extracts for the treatment of stroke patients
(Fernandez et al, 1999). Conservation of bat populations and
their habitat has important ramifications for human economies
and health (Frank, 2024).

Over the past 20 years, numerous threats have caused
catastrophic declines in bat populations worldwide. Wind energy
development has reduced bat populations by millions from direct
mortality and habitat impacts (Arnett and Baerwald, 2013; Arnett
et al, 2016; Kunz et al,, 2007). Additionally, persecution and
hunting, habitat loss, extreme weather events, and environmental
contaminants have caused mass mortality events (O’Shea et al,
2016). In North America, a fatal fungal disease, called white-nose
syndrome (WNS), has decimated populations of cave- and mine-
roosting bats (Frick et al.,, 2016; Cheng et al., 2021). When WNS
drastically reduced hibernating bat populations in eastern North
America conservation strategies and management actions focused
on protecting remnant bat populations in caves and mines (Foley
et al, 2011). Because the fungus, Pseudogymnoascus destructans
(Pd), that causes the disease (Lorch et al, 2013), can persist
in cave and mine environments, human visitors may
spread the disease and hasten bat population declines (Linder
et al., 2010). Thus, decontamination protocols (http://
www.whitenosesyndrome.org) and efforts to limit human access
to important bat roosts have been implemented (Fascione, 2010).
Although natural movements of bats may facilitate WNS spread,
human-mediated dispersal is a concern (Frick et al, 2016), and
humans were the likely mechanism for several cases of long-
distance transmission in North America (Coleman and Reichard,
2014; Lorch et al., 2016).

1.2 Caves, bats, and recreation

A “cave” means any naturally occurring void, cavity, recess, or
system of interconnected passages which occurs beneath the surface
of the earth or within a cliff or ledge (including any cave resource
therein, but not including any vug, mine, tunnel, aqueduct, or other
manmade excavation) and which is large enough to permit an
individual to enter, whether or not the entrance is naturally formed
or manmade (Federal Cave Resource Protection Act. 1988).

Caves provide habitat for many unique lifeforms, including bats,
and house incredible geologic features and anthropologic resources
(Healy, 2007; Furey and Racey, 2016; Krajick, 2001; Niemiller and
Taylor, 2019). For these reasons, many caves are protected through
the Federal Cave Resources Protection Act of 1988 (16 USCS 4301 et
seq., FCRPA). Caves are vital roosting resources for many bat species
(Furey and Racey, 2016; Zagmajster, 2016), and these structures are
habitat for some of the largest aggregations of bats in the world
(McCracken, 2003). Compared to anthropogenic structures, such as
mines and culverts, bats use caves more frequently and have higher
site fidelity (Sherwin et al.,, 2000a; 2000b).
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Caves can be extensive, and bats can be found in multiple
regions. Although bats can be found deep within the dark interior of
the cave (Dietz and Kiefer, 2016), they also use areas near the
opening that are illuminated. Bats will roost inside the drip line,
which is the line marking where rainfall reaches the ground, and
further within the cave along the inner transitional zone or “twilight
zone”, which is the area where daylight penetrates (White, 2016).

Historically, the biggest threat to cave-roosting bats from
humans has been direct disturbance, such as fireworks, gunfire,
open fires, poison, and direct persecution (harming or killing) bats
(Clark, 1981; McCracken, 1989; O’Shea et al., 2016). Unintentional
disturbance, such as human proximity, noise, temperature
alterations, smoke, aerosol, modification of substrates, and
removal of vegetation can alter bat roost site selection, cause bats
to disperse, and deplete energy reserves (Ancillotto et al., 2019;
Elliot, 2004; McCracken, 1989; Petrie, 1999; Sheffield et al., 1992;
Thomas, 1995; Thomas et al., 1990). Installing gates can reduce
human impacts; however, these gates may alter bat behavior or the
internal roosting conditions (Martin et al., 2006; Pugh and
Altringham, 2005). With the arrival of WNS, the greatest human-
disturbance threat to cave-dwelling bats in North America is the
human spread of Pd (Shelley et al., 2013). This threat prompted the
development of national decontamination guidelines and guidelines
for managing access to subterranean roosts (USFWS, 2016).

Because recreational climbers may access regions of caves that
harbor Pd, there is the potential for human-mediated dispersal of Pd on
climbing equipment and clothing. While humans are not biological
vectors, they can passively transport Pd spores if proper
decontamination measures are not followed (Ballmann et al., 2017).
In addition, climbing activity near or within caves may disturb bats’
roosting and physiology. Thus, land managers in regions with high
densities of caves and climbing opportunities are exploring
management strategies to conserve bat populations and other
resources. For example, some caves of the Deschutes National Forest,
Oregon, experienced adverse impacts from humans, necessitating the
development of guidelines for human activity at caves (Cave Resources
Protection Restrictions - Forest Order 06-01-21-02; https://
www.fs.usda.gov/Internet/FSE_ DOCUMENTS/fseprd905238.pdf).

2 Potential impacts from climbing at
caves

More than 4.7 million people engage in outdoor climbing
(Cordell, 20125 OIA, 2019), which includes climbing vertical cliffs
or boulders. However, outdoor climbing typically requires parking
facilities, hiking trails, staging areas, route development and
descending via rappelling or hiking. The activities most relevant
for bat conservation are route development, climbing, descending,
and activities near the openings of caves.

Most climbing at caves occurs at the opening and within the
drip line. This activity has a lower risk for transmitting Pd than
activities within the interior of caves because ultraviolet light and
warmer temperatures create inhospitable conditions for Pd (Palmer
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et al,, 2018). Although there is less potential to transmit Pd in these
regions, human activity can disturb bats roosting in this region
(Ancillotto et al., 2019). Potential climbing-caused disturbances
include vegetation removal, substrate modification, noise,
placement of gear in cracks, and chalk. Other indirect impacts
include making fires (smoke/heat), spray-painting climbing bolts or
hangers after installation (aerosol), playing music, and shouting or
talking loudly around the cave opening and drip line (Ancillotto
et al., 2019).

Route developers and climbers commonly remove vegetation or
alter rock structures to make routes easier to climb. Vegetation
removal, such as removing or trimming shrubs and trees, and
modifying or removing rock structures near the opening of caves
can alter internal air currents and temperatures within the cave,
possibly affecting the suitability of bat roosting habitat (Tuttle and
Stevenson, 1977). Chiseling rock may change crevice geometry,
impact bat roosting habitat, and cause longer-ranging sound
impacts that disturb bats. Bats, even those in torpor, can be
sensitive to high-frequency sounds and human voices (Luo et al.,
2014; Mann et al,, 2002; Schaub et al., 2008). In a tourist cave,
Cardiff et al. (2012) propose maintaining 12-m distance between
cave visitors and roosting bats to minimize disturbance.

Climbing bolts are commonly drilled into rock walls to secure
anchors for recreational climbing. Noise and vibration can increase
the frequency of arousal of resting or torpid bats, depleting fat
reserves or forcing them to flee (Speakman and Rowland, 1999).
Armstrong (2010) suggests that drilling activity > 25 m from a cave
opening, or 85 m from a bat roost within the cave poses minimal
risk of disturbing bats. The noise and vibration caused by drilling
anchors can be transmitted through the air and exceeds the level of
regular conversation (68 dB) at 35 m (Figure 1). There is minimal
data on how drill noise impacts bat behavior, but studies have
demonstrated bat behavioral responses to other vibration sources,

10.3389/fcosc.2025.1411427

such as mineral exploration drilling (Armstrong, 2010; Brown and
Berry, 2000), vibration noise from gas well compressor stations
(Bunkley et al., 2015), and repeated blasting activity at a sand mine
(Summers et al., 2023). The duration and magnitude of these
resource extraction activities exceed those from hammer drills, so
we recommend specific research to understand how handheld tool
noise and vibration affect bats, and inform the proper placement of
buffer distances to reduce impacts to bats. Additionally, high-
frequency sounds, such as those produced by clanging metal
climbing hardware may be inaudible to humans but may affect
bat behavior (Thomas, 1995; Gomes and Goerlitz, 2020; Allen
et al,, 2021).

Due to the increased likelihood of encountering bats, climbing
that occurs within the twilight zone or internal parts of a cave
should be treated similarly to activities conducted by a caver. These
darker, humid environments are more hospitable to Pd growth
(Palmer et al., 2018). Thus, climbing equipment used or stored in
these areas should be decontaminated following guidelines for
caving equipment (USFWS, 2018; Schorr et al., 2021). Climbers
should follow recommended guidelines for reducing conflict with
bats in subterranean habitats, such as restricting access to areas
where bats are roosting, minimizing disturbance to bats, prohibiting
access to subterranean winter roosts when bats are present, and
educating visitors and local communities about WNS and bat
conservation (USFWS, 2016).

Chalk that climbers use to increase friction between fingers and
rock surfaces can become aerosolized and blow into caves, which
may present respiratory health risks to bats that are exposed to
particulate matter (dos Santos Pedroso-Fidelis et al., 2020). The
impacts of chalk dust on bat health may be similar to the respiratory
and toxicity concerns for humans (Majumdar et al., 2012; Maruthi
etal, 2017). A similar toxicity concern comes from spray-paint that
may be used to mark or camouflage bolts in and around caves. The

Cardiff et al. 2012
Buffer dist. of cave tourists to roosting bat

Deschutes National Forest
Proposed cave buffe|

Armstrong 2010
Gas drilling buffer dist. from cave

Bill Stiver pers. Comm
Proposed cave buffer in GRSM

White River National Forest
Proposed cave buffe|

Bunkley et al. 2015
Gas well compressor impact distance

Armstrong 2010
Gas drilling buffer dist. from roosting ba

[Si=]

FIGURE 1

Suiquilp payiwi| — auoz Moj|aA pasodoud Joyiny

a
=]
a
o
15 30 45 60 75 m
50 100 150 200 250 ft

Buffer or Disturbance Distance

Published and unpublished proposed distances for buffering activities from caves and cave-roosting bats. Authors’ proposed distances for
bufferingclimbing activity are identified by color bands in the figure. Sources: Armstrong (2010); Cardiff et al. (2012); Bunkley et al. (2015); Deschutes
National Forest (2020); pers. comm. with Bill Stiver, Supervisory Wildlife Biologist, Great Smoky Mountains National Park, Gatlinburg, Tennessee.
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aerosol fumes can travel within a cave environment and disturb
bats by causing them to awaken from torpor or leave the cave
(Clark, 1981). In addition to becoming aerosolized in caves,
climbing chalk may become permanently affixed to cave walls
and interfere with bat roosting, and some cave management
guidelines now prohibit the use of chalk (Petrie, 1999).

3 Actionable recommendations

Studies of recreational climbing and its potential impact on
cave-roosting bat behavior or habitat use are needed. In lieu of
research evaluating climbing impacts, we propose the use of buffer
distances around cave openings to limit disturbance to bats. The
buffer distances are meant to be conservative estimates to minimize
disturbance to bats, but liberal enough to accommodate both
climbing and caving recreation. We have relied on guidance
from management agencies, published studies, and biological
judgement. As studies of bats’ response to potential impacts
becomes available, this guidance document should be modified
to incorporate that understanding. Additionally, we believe
partnerships between biologists, land managers, recreational
users (climbers, cavers), and other stakeholders should use these
recommendations to produce site-specific buffer distances. A
collaborative, inclusive approach will be more broadly recognized
and respected.

Several land management agencies have developed buffer
distances to limit disturbance to bats. Great Smoky Mountains
National Park, Tennessee, instituted a 45-m (150-ft) buffer around
the White Oak Sink Cave opening (pers. comm. Bill Stiver, NPS).
White River National Forest, Colorado, and Deschutes National
Forest, Oregon proposed a 15-m (50-ft) climbing buffer around
caves (Deschutes National Forest, 2020). We propose several zones

10.3389/fcosc.2025.1411427

of decreased climbing activity within a 45-m buffer distance from the
nearest edge of the drip zone (Figures 2-4). We elaborate on the
activities recommended with each buffer zone in Sections 3.2 - 3.4.

3.1 Recommendations for climbing near
caves where bats may roost

Do not approach or touch bats.
*  Be aware that human activities may disturb roosting bats.
Disturbance of bat roosts in the winter can cause
hibernating bats to awaken and exhaust needed energy
reserves, and disturbance in the summer can increase pup
and adult female mortality (Sheffield et al., 1992; Lopez-
Roig and Serra-Cobo, 2014; Ancillotto et al., 2019)
Research a cave or cliff area to become aware of where bats may
be roosting and in what seasons bats may use these areas.
Climbers commonly report bat sightings on climbing resources,
such as Mountain Project (www.mountainproject.com), The
Crag (https://www.thecrag.com/), Summit Post (https://
www.summitpost.org/), and Climbers for Bat Conservation
(https://climbersforbats.colostate.edu/submit-view-climber-
data/).

* Follow Pd decontamination protocols: Anyone entering
caves or underground habitat should adhere to Pd
decontamination protocols for their equipment or
clothing to prevent the potential transmission of Pd.
Report sightings of roosting bats to Climbers for Bat
Conservation (https://climbersforbats.colostate.edu/
submit-view-climber-data/). Observations, such as the
number of bats, where they were located, if any dead bats
were seen, or if white residue was seen on the face of the bat(s)
are valuable.
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Sound attenuation of two common cordless hammer drills used by climbers to equip routes with bolts and hangers. The Hilti model emits a sound

pressure level of 99 db while the Bosch reportedly emits a level of 91 db.

The following reference levels are included for interpretation: (A)

disruption of foraging in gleaning bats at 80 db (Schaub et al,, 2008); (B) arousal of 50% of bats from torpor upon first exposure when played traffic
sound at 68 dB (Luo et al,, 2014); (C) normal conversation at 60 dB. 50 m = 164 ft. Figure by Z. Warren.
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FIGURE 3
Diagram of proposed buffer distances away from cave opening to minimize disturbance of bats. See text for details. Figure by Z. Warren.

If any sick or dead bats are observed, take pictures of the bat
(s) and the roost using minimal flash, record accurate
location information, record date and time, leave the
location immediately, and decontaminate equipment and
clothing before entering another cave area. Report the sick
or dead bat to local bat experts and resource managers at
the appropriate state or provincial wildlife agency (https://

FIGURE 4

Diagram of proposed buffer distances displayed at a cave in Deep Creek
Canyon, Colorado, used to avoid disturbance of bats with proposed 50-
ft (orange) and 150-ft (yellow) buffers drawn (roughly to scale). The 150-
ft buffer to the left is limited by the amount of cliff showing in the
photograph. The green line represents the cave opening height.
Photograph by Jennifer Zedalis of National Speleological Society.
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www.whitenosesyndrome.org/contact/local-bat-expert), or

U.S. Fish and Wildlife Service experts in your region (https://

www.whitenosesyndrome.org/contact/region).

Follow mindful climbing and recreating, which limits
damage to rocks and the environment, such as “minimal
impact”, “leave no trace”, and “clean climbing”. See
resources available at Access Fund (https://www.
accessfund.org/learn/the-climbers-pact).

Use established routes instead of developing new ones.

Do not chip rocks as this might disturb bats roosting in
crevices and cracks, and do not remove organic material
(“route cleaning”), such as vegetation, soil, or rocks.
Climb in small groups to minimize damage to cliff habitat,
and to reduce noise impacts that could disturb bats.

Do not use speakers, cell phones, or radios to broadcast
music or sounds as this noise may disturb roosting bats.
Do not build fires because the smoke may flow into caves
where bats are roosting

Do not use aerosol paint to mark or “camouflage” anchors,
fixed draws, bolts, or hangers. Chains and fixed draws should
be painted off-site, allowed to dry, and then placed upon
existing hangers. Hangers, which cannot feasibly be removed
to paint, should be camouflaged using paint pens/markers,
which do not release fumes as far as aerosol spray cans.

If deemed necessary by the climbing community, biologists,
and natural resource managers, use seasonal closures at
high-priority conservation areas. Such closure designations
should be evaluated and discussed collaboratively to achieve
mutually-beneficial, conservation-oriented solutions.
Encourage fellow climbers to voluntarily avoid areas known
to be used by bats, and to always follow climbing procedures
that minimize impacts to habitat. See Climbers for Bat
Conservation website (https://climbersforbats.colostate.edu/)
for more opportunities to get involved in bat conservation.

frontiersin.org
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3.2 Recommendations for activities within
cave opening (the drip zone; red zone;
Figure 1)

* Do not rope climb or boulder in this area.

¢ Climbers should decontaminate equipment that spends
time in recesses beyond direct sunlight and where the
temperatures are cold (<19°C, see decontamination
guidelines available at https://www.whitenosesyndrome.
org/static-page/decontamination-information). These

areas can harbor Pd and limiting WNS spread is critical.

3.3 Recommendations for activities
within 15 m of cave opening
(orange zone; Figure 1)

* Do not rope climb or boulder in this area.

* Do not bivy or stash gear here to limit prolonged activity
near the opening.

* Do not clear or trim vegetation, which may negatively affect
micro-climates within the cave.

3.4 Recommendations for activities
from 15 m — 45 m of the cave opening
(yellow zone; Figure 1)

* Limit noise by not clustering in large groups, and do not use
sound emitting devices, like speakers.

* In temperate zones, such as North America, avoid climbing
during the hibernation period to prevent disturbance of bats
when most vulnerable to WNS.

* New “trad” routes can accessed if climbers use removable
gear and do not require the use of loud drilling.

* Depending upon existing land restrictions, climbers can
bivy, but fires should not be constructed.

* Do not bolt new routes or use cordless hammer drills within
45 m of cave opening.

4 Data collection and research to
understand bat ecology at cave
openings

4.1 Tools for land managers: assessing bat
use after implementing buffers

Because there is a paucity of data on how bats respond to
recreational activity, we recommend assessing bat responses to
these suggested buffers. Assessing bat use and survival before and
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after implementation of buffers can illustrate the effectiveness of
management strategies. Such research is difficult to conduct, so we
recommend using metrics of bat use (see below) and roosting
dynamics to document the effectiveness of climbing buffers.

Metrics, such as the following, can help evaluate bat behavior
(Ancillotto et al., 2019):

* Time of initial bat emergence (minutes after sunset). When
a colony is disturbed, the starting time for evening
emergence can be delayed;

e Duration of emergence (difference in starting time of
emergence and ending time). When a colony is disturbed,
the length of time for emergence may be longer
than normal;

*  Degree of clustering during emergence (mean intensity of
emergence = duration/number of inter-event intervals
(Speakman et al, 1992)). Optimal bat emergence times
are a trade-off between the risk of predation from visual
predators, the need to hydrate, and the need to feed during
optimal insect abundance (Jones and Rydell, 1994).
Disturbance can make bat emergence times more varied
and discontinuous, creating clustered emergences;

e Clustering, behaviors, and flight within the cave. The
following metrics can be recorded with infrared video
cameras and supplemental infrared light (Cardiff et al,
2012; O’Shea et al., 2003). Any video recording conducted
within caves should only be done by or with the help of
trained professionals that can safely access subterranean
environments, avoid disturbance of bats, and properly
decontaminate equipment. Two metrics that are easy to
assess and have been used in other disturbance assessments
(Ancillotto et al., 2019, but see Cardiff et al.,, 2012 for
others) are:

Numbers of individuals roosting solitarily. When disturbed,
bats tend to roost singly and in fewer clustered groups. For example,
when machinery was activated outside of a roost, bats responded by
taking flight in the cave and hanging in a different location,
disrupting the group and making individuals appear more alert
(Ancillotto et al., 2019); and

Numbers of interior flight events. Bats will take flight within the
roost if they are disturbed leading to increased interior flight events.
In some cases, bats may leave the cave during daylight hours,
putting them at risk of predation.

4.2 Opportunities for collaborative
research with climbing community

A great deal is unknown regarding how climbing activities may
or may not impact cave-roosting bats. Collaborative research can
address how these potential impacts affect bats, and inform land
management plans and local climbing practices. Future research
and surveys should address the following:

frontiersin.org
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* What bat populations exist at a popular climbing cave?
Interior and exterior bat surveys should be prioritized to
identify bat habitat and the populations that may inhabit
these areas. Once surveyed, regular follow-up surveys
should be conducted to understand how use of the
resource changes.

*  What is the relationship between the amount of climbing
that occurs at a cave area and the persistence, or lack
thereof, of the bat population using the cave? If the bat
population shows no response to nearby climbing, then
buffer distances should be evaluated to determine if
climbing restrictions can be relaxed.

* How do anthropogenic sounds from recreational climbing
impact bats? Not all sounds affect bats equally. For example,
in some settings vegetation noise and colony noise can
arouse torpid bats more than traffic noise (Lou et al., 2014).
How do sounds, such as drilling or the clanging of climbing
gear affect bats? At what distance does drilling of bolts
arouse bats from torpor and does this differ when bats are
hibernating? Should areas within a dripline be a “quiet
zone” to limit the potential impacts loud voices or cheering
have on nearby bats?

* Does climbing chalk result in unfavorable roost conditions
because of increased drying agents on the rock? Does chalk
residue infiltrate cave environments on air currents? If so,
how far does chalk dust penetrate the cave environment?

* How does Pd persist at the openings of caves or within the
dripline? How do the cave opening conditions (aspect,
temperature, humidity, air currents) and distance from
the interior zone impact Pd persistence?

5 Discussion

5.1 The role of cave surveys in determining
buffer distances at a cave?

Internal surveys provide critical insights into which caves bats use
and help identify the locations and seasons of use by bats (Thorne,
1990). External surveys using videography equipment, infrared beams,
or acoustic recorders provide data on bat abundances and seasonality
of use (Furey and Racey, 2016). Knowledge from these surveys helps
prioritize which caves should be managed to conserve bat populations.
Failure to detect bats or the evidence of bats (guano, culled insect parts
from feeding) does not mean bats are absent at a cave. A complete
survey for bats is difficult, because of the small spaces and cryptic
locations where bats roost. Additionally, not all rooms and crevices are
accessible or known, making perfect detection difficult. Lastly, because
bat surveys are conducted infrequently, failure to detect in a single
survey does not mean the cave is not used during other seasons
(Sherwin et al.,, 2000a; 2000b). Given that bats are present in and
utilize many caves, we recommend applying climbing buffers around
caves until multiple surveys confirm bats do not use the cave.
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5.2 Caver and climber contributions to bat
conservation

Recreational user groups and engaged citizen scientists are
valuable contributors to bat conservation efforts (Gross et al.,
2023; Hanauska-Brown et al, 2013). Cavers have long been an
invaluable resource for understanding where bats roost and the
relative population sizes of cave-roosting bats (Thorne, 1990;
Hanauska-Brown et al., 2013). While cavers have been
instrumental in understanding bat ecology, the presence of
humans in caves can create challenges for conserving bat
populations and cave resources (Furey and Racey, 2016;
McCracken, 1989; Petrie, 1999; Sherwin et al., 2000). Recently,
another recreational user group, climbers, are contributing
observations of bats to understand the distribution and
characteristics of the cliff habitats bats use (Davis et al., 2017).
Climbers have a history of aiding species conservation efforts,
contributing to the successful recovery of the Peregrine Falcon
(Falco peregrinus) in North America (Access Fund, 2019; Stock,
2011). Rock climbing is quickly growing as a popular outdoor
recreation activity (Bowker et al, 2012), and new routes are
regularly being developed to accommodate the increasing
recreational interest. However, information on the impacts of
climbing on bats remains limited (Loeb and Jordice, 2018; Schorr
et al,, 2022; Wilson, 2019), and little is known about how climbing
activities affect bats and cave ecosystems. The climbing community
has only recently been engaged in bat conservation, but they are
expanding biologists’ understanding of the roosting requirements of
bats, and are identifying new roosting populations (Davis et al,
2017; Gross et al, 2023). Together, recreational users and land
managers are developing collaborative solutions. In Deep Creek
Canyon, Colorado, climbers, cavers, biologists, and land managers
have agreed to work cooperatively to address increasing recreational
use and cave resource conservation (USFS, 2024).

5.3 Conclusions

The rapid increase in popularity of recreational climbing
presents challenges for land managers tasked with balancing
public access and conservation of wildlife and natural resources.
For those working to protect North America’s declining bat
populations, key challenges include identifying bat roosting sites,
understanding how bats use the landscape, and assessing the
impacts of recreational activity on bat populations. Caves are a
landscape feature known to harbor bat populations and provide
climbing opportunities, and because cave openings are scarce and
localized, proactive conservation measures at these locations may
limit the impact to recreational climbing opportunities while
maintaining bat habitat. We believe the recommendations
suggested here strike a balance between conservation and
recreational opportunities, but acknowledge that biologists, land
managers, and climbers need to communicate and collaborate
regularly to modify them as our collective understanding evolves.
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