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Overview
The recommendations given below relate to minimizing the risk of human to bat transmission
of SARS-CoV-2, the virus that causes the disease COVID-19. All activities involving close contact
with wild animals, including bats, retain some risk of accidental transmission of pathogens
between species, this includes from humans to animals. But this risk can be reduced using
mitigation strategies, which now also include vaccination. In addition, cavers should always
avoid disturbing bats and follow existing best practice, including published guidelines for

minimizing exposure to histoplasmosis [1] or contamination of materials with the fungi that
causes White Nose Syndrome in bats [2].
Due to the potential risks to bats, in April 2020 the IUCN BSG convened a global panel of
experts to assess the risk of human-to- bat transmission and to develop appropriate mitigation
strategies to protect bats from SARS-CoV-2. The panel recognises that our understanding of
SARS-CoV-2 has been changing rapidly and has continued to convene throughout 2020 and
2021 meet to review current research, and update stakeholder guidelines where necessary. Key
developments since v1.0 of the guidelines include:
(1) It is now known that humans can transmit SARS-CoV-2 to other animals and the
consequences can be devastating. In at least 11 countries across Europe and North
American, SARS-CoV-2 was transmitted to mink on farms, spread through these
populations, and may have even been transmitted back to farm workers [3,4]. This led
to a massive cull of millions of mink [3–5]. Detection of SARS-CoV-2 in free-ranging mink
may put wildlife at even further risk [6,7]. Humans have also transmitted SARS-CoV-2 to
domestic dogs, cats and ferrets [8], and to zoo animals including captive gorillas, tigers,
lions, snow leopards and puma [8]. Similarly, in a study currently undergoing editorial
reviews [9] white-tailed deer have been infected by humans and may serve as reservoirs
and periodically might have the potential to infect humans back.
(2) Since the last version of this document in August 2020, laboratory studies have shown
that Egyptian fruit bats (Rousettus aegyptiacus) can be infected by SARS-CoV-2 in
laboratory settings when given a high infectious dose [10] whereas big brown bats
(Eptesicus fuscus) cannot [11]. We do not currently know how susceptible any of the
other 1400+ bat species are to SARS-CoV-2, although modelling-based analyses suggest
that the virus could potentially infect the cells in at least three genera of bats [12].
(3) Vaccines have become available that (a) reduce the risk of contracting COVID-19, (b)
reduce symptoms in those who do contract COVID-19 despite being vaccinated (i.e.,
breakthrough cases), and (c) may reduce spreading in breakthrough cases [13–15].
However, vaccinated individuals may still have high virus loads, especially from the Delta
variant and transmit to others [16,17]. We are still learning how long vaccines are
protective (with some indications that protection may wane after 5-6 months [18–20])
and how protective they are against new variants of SARS-CoV-2.
(4) Infection and vaccination rates around the world are increasingly diverging. This
presents different and changing levels of risk among and within countries.
(5) It is now understood that COVID-19 transmission is primarily airborne [21] via aerosols
and that face masks play a critical role in reducing viral transmission [22].
Based on current knowledge, it is still the opinion of the panel that there is a credible risk of
human-to-bat transmission of SARS-CoV-2, but that this risk can be reduced using appropriate
mitigation strategies, including vaccination.
The recommendations below have been conceived specifically to modify caving practices to
protect bats from accidental SARS-CoV-2 exposure and transmission from cavers. These

measures may also protect cavers from contracting diseases, such as histoplasmosis, in caves
where present. Regardless of current Covid-19 status, under all circumstances cave users should
avoid disturbing bats and follow existing best practice.
BEST PRACTICE: Minimize disturbance to bats and follow cave governing bodies
and public health regulations. We remind cavers to never touch or handle bats and to
maintain general best practices to minimize disturbance to bats, such as avoiding narrow
passages where bats are present, avoiding drilling or making loud noise around bats,
and not visiting caves during bat hibernation and breeding seasons when bats are more
vulnerable to stress. Clean equipment and clothing between caves (see Box 2 for
details) and wear a mask when in close proximity (< 2 m) to bats.

The BSG recommendations should be seen as additional to (1) existing guidelines, regulations
or guidance from national or local caving governing bodies, and (2) public health
recommendations and mandates in place to mitigate COVID-19.
The panel recognizes that our understanding of SARS-CoV-2 is changing rapidly and advises the
speleological community that this is a living document with updates anticipated.

Background
The IUCN BSG considers it important to provide recommendations to professionals and
members of the public who may come into contact with bats to minimize the risk of disease
transmission. This is particularly relevant when people come into frequent and prolonged
contact with bats and may not have access to necessary advice, training, or equipment. The
following recommendations have been developed to encourage and assist cavers around the
world to prepare and implement mitigation strategies to reduce the potential risk of
transmission of SARs-CoV-2 from humans to bats.
The ancestor of SARS-CoV-2, the virus that causes Covid-19, arose in bats at least some years
before the pandemic began [23–25]. On-going research is continually changing our
understanding of these processes and uncertainty remains [26]. It is important to remember
that the current form of SARS-CoV-2 is genetically different and is circulating in humans, not
bats. Consequently, there does not appear to be a risk that humans can catch SARS-CoV-2 from
bats. However, the IUCN BSG considers that there is a credible risk of humans transmitting the
virus to bats. This could have consequences for public attitudes towards bats, bat health, and if
the virus were to establish in bat populations, for human health and bat conservation.
Fortunately, this risk can be significantly reduced using appropriate mitigation strategies.
Bats could potentially be exposed to SARS-CoV-2 through infectious aerosols (droplets) and to a
lesser extent via contact or environmental contamination. The likelihood of human-to-bat
transmission of SARS-CoV-2 also increases when humans have recently worked in or come from
countries or sites with high rates of human viral infection. While caving generally involves no
direct contact with bats, and direct contact should always be avoided, there may also be risks
associated with indirect contact. Sharing closed areas with bats, such as cave passages or
chambers, especially if poorly ventilated, may pose a risk to bats because the aerosols that
people breathe out and could contain SARS-CoV-2 can linger in the air or on surfaces [27].

BSG Recommendations for Cavers: Minimize, Assess, Protect (MAP)
The following recommendations aim to minimize the risk of accidental adverse impacts of
caving and speleological activities on bats due to SARS-CoV-2. These recommendations were
developed for cavers, caving clubs or associations, and national or local authorities responsible
for issuing permits and authorization of caving activities. The scale of the risk of human to bat
transmission of SARS-CoV-2 remains unknown, although research is ongoing. Therefore, the
IUCN BSG has adopted a precautionary approach. Specifically, we recommend that the
speleological community adopts the IUCN BSG Minimize, Assess, Protect mitigation strategy
and “MAP” their planned activities to prevent human to bat transmission:
1. Minimize proximity and contact with bats when caving. Do not touch, handle, or stay
close to bats. Reduce opportunities for exposure to SARS-CoV-2 by keeping your
distance from bats and using masks when staying at least 2 m from them is not possible.
2. Assess the risk you may pose of exposing bats to SARS-CoV-2 and avoid caving if you
have, or suspect you have, COVID-19 or have been exposed to someone with or
suspected to have COVID-19.
3. Protect bats by adopting caving practices that include avoiding visiting caves during bat
hibernation and breeding seasons, and cleaning equipment and clothing between caves.
If you must pass bats as part of your route WEAR A MASK.

1.

MINIMIZE the proximity and avoid contact with bats when caving.
● Avoid being close to bats when caving. Never touch or handle bats. Do not
approach bats in caves and maintain a distance of at least 2 m. Avoid using
narrow passages where bats are present. Avoid crowding inside the caves,
especially in narrow areas. Do not linger in galleries, chambers, or passages
where bats are present. Leave such areas as quickly and safely as possible.
● IF you must pass bats as part of your route wear a mask.
● Avoid establishing camps inside caves where bats roost.
● Reduce the size of teams to the minimum needed for a safe expedition where
bats are present.
● Reduce the size of courses and workshops when entering a cave with bats.
● Reduce the time spent in proximity to bats roost, such as during topographic
surveys or underground photography.

2.

ASSESS the probability that you are shedding SARS-CoV-2 and may expose bats.

2. 1 Regularly assess the probability that you may be shedding SARS-CoV-2 and avoid
proximity to bats when infected or after potentially being exposed to SARS-Co-V-2
We strongly recommend that cavers get vaccinated against COVID-19, subject to vaccine
availability in your country of residence. All individuals at high risk of carrying SARS-CoV-2
should avoid any caving activity where bats are present. This includes:
● All individuals diagnosed with COVID-19 in the last 14 days.
● All individuals showing symptoms typical of COVID-19, such as fever above 37.5
°C / 98.6°F, cough, fatigue or anosmia (loss or reduction of the ability to smell
and taste) in the last 14 days.
● All individuals with known contacts with people diagnosed with COVID-19 or
showing typical symptoms within the previous 14 days, even if vaccinated.
● We strongly encourage all cavers that have had or suspect they have had COVID19 to not resume caving until they have received a negative test if this is possible
in their country.
● Where available, consider periodic screening for SARS-CoV-2 of individuals, even
if vaccinated, for example using rapid tests if you have access to them. This can
help detect possible exposure of animals.
Assessment should be based on the epidemiological context and team-level vaccination status.
Cavers should consult national and local information sources about epidemiological context
(some tools are provided below) and query their team.

Example epidemiological tools: From Johns Hopkins University -- International Comparison of
Positivity Rates and Tests Per Capita; from the University of Oxford -https://ourworldindata.org/coronavirus. 91-DIVOC allows interactive visualization of data from
either Johns Hopkins, University of Oxford, or both: https://91-divoc.com/pages/covidvisualization/.
If travel to caves significantly elevates exposure risk, individuals should take all measures
possible to minimize exposure from other people and consider avoiding caving for 14 days
following arrival at the caving site and taking a Covid-19 test if available. They should carefully
self-monitor for any COVID-19 symptoms.

2.2 Assess the probability that you may expose bats to SARS-CoV-2
Caving activities carry different levels of exposure probability. Risk of SARS-CoV-2 exposure and
possible transmission increases with the duration of the interaction, proximity of the caver to
bats, and air circulation. Enclosed spaces increase the potential of aerosol build up.
Subterranean surveys and explorations where bats are present are high risk settings, especially
if activities are sustained.
● Assess air circulation in the cave, as this contributes to the ease of spread and
persistence of the virus in the environment.
● Assess the length of stay while exploring underground sites.
● Assess and prioritize the activities to be carried out, limiting invasive processes,
such as topography, photography, rigging, hydrological geological studies, etc.
● Where available, refer to databases or inventories of caves where bats are
present and limit access to them to avoid exposing bat colonies. Consider
generating such a database if one is not already available for your region or
country.
3.

PROTECT bats by adopting caving practices that reduce bats’ potential exposure to
SARS-CoV-2 and general disturbance and stress
● As always, avoid any direct contact with bats. Do not handle bats.
● IF you must pass bats as part of your route wear a mask. If the bats are in a
poorly-ventilated chamber or passage, continue to wear your mask until you
have cleared the chamber.
● Avoid any activities, especially exploration and drilling, during hibernation or
breeding seasons where bats are present.
● Without exception, enter caves with clean and disinfected equipment
(collective and personal equipment, including clothes), even if the caves
surveyed lie within the same exploration zone as another cave (See BOX 1)

BOX 1: EQUIPMENT DISINFECTION RECOMMENDATIONS
Collective and personal caving equipment requires specific care and cleaning.
Personal equipment should not be shared between individuals.
Collective equipment should be prepared and cleaned by a single person to reduce
the risk of exposure to SARS-CoV-2. Collective equipment should be left in
quarantine for at least 72 hours following cleaning. Consider washing equipment in a
hot water bath at 55°C (131°F) for 20 minutes. Testing by scientists at the United
States Forest Service in 2017 showed no significant decrease in strength of
harnesses and ropes after a 20 min water bath at 55°C (131°F) [28]. Consult with
equipment manufacturers for further instruction on the cleaning, disinfection, and
maintenance of caving equipment. Further study is required to determine the
persistence of SARS-CoV-2 on different surfaces used in caving practice (cloth,
metal, plastics, etc.).
A list of helpful (but non-exhaustive) links is provided below:
Government agencies, caving groups, and non-governmental organizations:
● https://caves.org/WNS/Rope%20and%20harness%20decon%20tests.pdf
● https://ffspeleo.fr/zaa73 (French)
Equipment maintenance links from manufacturers:
● https://www.camp.it/blogAllegati/Protocolo%20de%20higienizaci%C3%B3n%
20de%20los%20productos%20CAMP%20r1%2003-062020%20ESP_3067d76c-55ac-4b2a-8382-80d1f9ade3d9.pdf (Spanish)
● https://www.petzl.com/US/en/Professional/News/2020-417/Recommendations-for-disinfecting-your-equipment
● https://issuu.com/mh.asac/docs/degradacion_20epi_20pultimo (Spanish)
● https://www.blackdiamondequipment.com/on/demandware.static/-/LibrarySites-SharedLibrary/default/dwcc5723d5/techpdfs/S20_EquipmentCleaning_17x11_all%20lang.pdf
● https://www.singingrock.com/covid-19-disinfection-statement
Further Reading & References
For more detailed recommendations including:
- disinfectant recommendations,
- recommendations on face coverings,
- general and basic best practices for field hygiene for standard bat survey work
involving capture and handling of bats,

see: IUCN SSC Bat Specialist Group (BSG) Recommended Strategy for Researchers to Reduce the
Risk of Transmission of SARS-CoV-2 from Humans to Bats.
https://www.whitenosesyndrome.org/static-page/decontamination-information
Histoplasmosis - Protecting Workers at Risk (cdc.gov)
References
1.
Lenhart SW, Schafer MP, Singal M, Hajjeh RA. Histoplasmosis - Protecting Workers at
Risk. Centers for Disease Control; 2004. Available:
https://www.cdc.gov/niosh/docs/2005-109/pdfs/2005-109.pdf
2.
White Nose Response Team. White-Nose Syndrome. [cited 22 Nov 2021]. Available:
https://www.whitenosesyndrome.org/static-page/decontamination-information
3.
Oreshkova N, Molenaar RJ, Vreman S, Harders F, Munnink BBO, Honing RWH der, et
al. SARS-CoV-2 infection in farmed minks, the Netherlands, April and May 2020.
Eurosurveillance. 2020;25: 2001005. doi:10.2807/1560-7917.ES.2020.25.23.2001005
4.
Fenollar F, Mediannikov O, Maurin M, Devaux C, Colson P, Levasseur A, et al. Mink,
SARS-CoV-2, and the Human-Animal Interface. Frontiers in Microbiology. 2021;12:
745. doi:10.3389/fmicb.2021.663815
5.
Enserink M. Coronavirus rips through Dutch mink farms, triggering culls. Science.
2020;368: 1169–1169. doi:10.1126/science.368.6496.1169
6.
Shriner SA, Ellis JW, Root JJ, Roug A, Stopak SR, Wiscomb GW, et al. SARS-CoV-2
Exposure in Escaped Mink, Utah, USA. Emerg Infect Dis. 2021;27: 988–990.
doi:10.3201/eid2703.204444
7.
Aguiló-Gisbert J, Padilla-Blanco M, Lizana V, Maiques E, Muñoz-Baquero M, ChillidaMartínez E, et al. First Description of SARS-CoV-2 Infection in Two Feral American
Mink (Neovison vison) Caught in the Wild. Animals. 2021;11: 1422.
doi:10.3390/ani11051422
8.
World Organisation for Animal Health (OIE). COVID-19 Events in Animals. 2021 [cited
25 Nov 2021]. Available: https://www.oie.int/en/what-we-offer/emergency-andresilience/covid-19/
9.
Kuchipudi SV, Surendran-Nair M, Ruden RM, Yon M, Nissly RH, Nelli RK, et al.
Multiple spillovers and onward transmission of SARS-CoV-2 in free-living and captive
white-tailed deer. bioRxiv. 2021 [cited 25 Nov 2021].
doi:10.1101/2021.10.31.466677
10.
Schlottau K, Rissmann M, Graaf A, Schön J, Sehl J, Wylezich C, et al. SARS-CoV-2 in
fruit bats, ferrets, pigs, and chickens: an experimental transmission study. The
Lancet Microbe. 2020;1: e218–e225. doi:10.1016/S2666-5247(20)30089-6

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Hall JS, Knowles S, Nashold SW, Ip HS, Leon AE, Rocke T, et al. Experimental
challenge of a North American bat species, big brown bat (Eptesicus fuscus), with
SARS-CoV-2. Transboundary and Emerging Diseases. 2021;68: 3443–3452.
doi:10.1111/tbed.13949
Luan J, Lu Y, Jin X, Zhang L. Spike protein recognition of mammalian ACE2 predicts
the host range and an optimized ACE2 for SARS-CoV-2 infection. Biochemical and
Biophysical Research Communications. 2020;526: 165–169.
doi:10.1016/j.bbrc.2020.03.047
Thompson MG. Interim Estimates of Vaccine Effectiveness of BNT162b2 and mRNA1273 COVID-19 Vaccines in Preventing SARS-CoV-2 Infection Among Health Care
Personnel, First Responders, and Other Essential and Frontline Workers — Eight U.S.
Locations, December 2020–March 2021. MMWR Morb Mortal Wkly Rep. 2021;70.
doi:10.15585/mmwr.mm7013e3
Richterman A, Meyerowitz EA, Cevik M. Indirect Protection by Reducing
Transmission: Ending the Pandemic with SARS-CoV-2 Vaccination. Open Forum
Infectious Diseases. 2021 [cited 24 Nov 2021]. doi:10.1093/ofid/ofab259
Shah ASV, Gribben C, Bishop J, Hanlon P, Caldwell D, Wood R, et al. Effect of
Vaccination on Transmission of SARS-CoV-2. New England Journal of Medicine. 2021
[cited 24 Nov 2021]. doi:10.1056/NEJMc2106757
Pouwels KB, Pritchard E, Matthews PC, Stoesser N, Eyre DW, Vihta K-D, et al. Effect
of Delta variant on viral burden and vaccine effectiveness against new SARS-CoV-2
infections in the UK. Nat Med. 2021; 1–9. doi:10.1038/s41591-021-01548-7
Riemersma KK, Grogan BE, Kita-Yarbro A, Halfmann PJ, Segaloff HE, Kocharian A, et
al. Shedding of Infectious SARS-CoV-2 Despite Vaccination. 2021 Nov p.
2021.07.31.21261387. doi:10.1101/2021.07.31.21261387
Puranik A, Lenehan PJ, O’Horo JC, Niesen MJM, Virk A, Swift MD, et al. Durability
analysis of the highly effective BNT162b2 vaccine against COVID-19. 2021 Sep p.
2021.09.04.21263115. doi:10.1101/2021.09.04.21263115
Chemaitelly H, Tang P, Hasan MR, AlMukdad S, Yassine HM, Benslimane FM, et al.
Waning of BNT162b2 Vaccine Protection against SARS-CoV-2 Infection in Qatar. New
England Journal of Medicine. 2021 [cited 25 Nov 2021].
doi:10.1056/NEJMoa2114114
Goldberg Y, Mandel M, Bar-On YM, Bodenheimer O, Freedman L, Haas EJ, et al.
Waning Immunity after the BNT162b2 Vaccine in Israel. New England Journal of
Medicine. 2021;0: null. doi:10.1056/NEJMoa2114228
Zhang R, Li Y, Zhang AL, Wang Y, Molina MJ. Identifying airborne transmission as the
dominant route for the spread of COVID-19. PNAS. 2020;117: 14857–14863.
doi:10.1073/pnas.2009637117

22.

23.

24.

25.

26.

27.

28.

Chu DK, Akl EA, Duda S, Solo K, Yaacoub S, Schünemann HJ, et al. Physical distancing,
face masks, and eye protection to prevent person-to-person transmission of SARSCoV-2 and COVID-19: a systematic review and meta-analysis. The Lancet. 2020;395:
1973–1987. doi:10.1016/S0140-6736(20)31142-9
Boni MF, Lemey P, Jiang X, Lam TT-Y, Perry BW, Castoe TA, et al. Evolutionary origins
of the SARS-CoV-2 sarbecovirus lineage responsible for the COVID-19 pandemic.
Nature Microbiology. 2020;5: 1408–1417. doi:10.1038/s41564-020-0771-4
MacLean OA, Lytras S, Weaver S, Singer JB, Boni MF, Lemey P, et al. Natural
selection in the evolution of SARS-CoV-2 in bats created a generalist virus and highly
capable human pathogen. PLOS Biology. 2021;19: e3001115.
doi:10.1371/journal.pbio.3001115
Temmam S, Vongphayloth K, Salazar EB, Munier S, Bonomi M, Régnault B, et al.
Coronaviruses with a SARS-CoV-2-like receptor-binding domain allowing ACE2mediated entry into human cells isolated from bats of Indochinese peninsula. 2021.
doi:10.21203/rs.3.rs-871965/v1
Pipes L, Wang H, Huelsenbeck JP, Nielsen R. Assessing Uncertainty in the Rooting of
the SARS-CoV-2 Phylogeny. Molecular Biology and Evolution. 2021;38: 1537–1543.
doi:10.1093/molbev/msaa316
Van Doremalen N van, Bushmaker T, Morris DH, Holbrook MG, Gamble A,
Williamson BN, et al. Aerosol and Surface Stability of SARS-CoV-2 as Compared with
SARS-CoV-1. New England Journal of Medicine. 2020 [cited 25 Nov 2021].
doi:10.1056/NEJMc2004973
Throop W, Kees G. Effects of Pathogen Decontamination on the Strength of Climbing
Rope and Harness Equipment. United States Department of Agriculture; 2017.
Available: https://caves.org/WNS/Rope%20and%20harness%20decon%20tests.pdf

Acknowledgements
The authors wish to acknowledge and thank Hélène Mathias, Nicholas White and William Burn
for their helpful comments and the members of the wider IUCN BSG who have contributed
their time and knowledge to evaluating the risk of human to bat transmission of SARS-CoV-2,
and the development of mitigation strategies. Specifically, we thank: Paul Bates, German
Botto, Andrew Cunningham, Neil Furey, Md Nurul Islam, Andrzej Kepel, Jenny Mclean, Bakwo
Fils Eric Moise, and Vu Dinh Thong. The figure was created using BioRender.com.

