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ABSTRACT

1.	The COVID-19 outbreak is having an unprecedented effect on human society, 
but how is it affecting the mammals that people live with? Mammals that 
were part of tourism experiences are of concern, because they impact on 
people’s health and livelihoods and, since many of them are now dependent 
on people, we urge consideration of the status of these mammals as a result 
of the pandemic.

2.	We provide a systematic review of the impacts the COVID-19 outbreak has 
had on mammals in tourism venues. We examine reports of diverse species 
in various settings responding to changes in their environments that are oc-
curring because of the pandemic.

3.	We searched the scholarly literature, preprints, and online news sources using 
combinations of the search terms ‘tourism’, ‘animals’, ‘wildlife’, ‘coronavirus’, 
and ‘COVID-19’. We searched Web of Science, SCOPUS, EBSCOHost, JSTOR, 
bioRxiv, OSFPREPRINTS, GDELT, Google News, and National Public Radio, 
and analysed a total of 39 news articles, one peer-reviewed article, and six 
preprints.

4.	In total, we identified 92 distinct animal reports representing 48 mammal 
species. We used an existing tourism classification schema to categorise each 
article based on the situation reported, with the new addition of one context. 
We classified 92 separate animal reports in 46 articles into four (of six pos-
sible) contexts: mammals as attractions (n  =  40 animal reports), mammals 
as commodities (n  =  33), mammals as threats (n  =  2), and unusual sightings 
of mammals (n  =  17). Shortage of food, in danger of losing home, having 
an enriched/relaxed environment, spatial expansion, disease transmission, and 
poaching are the major impacts or events reported in these contexts.

5.	We suggest changes for each context with respect to how people interface 
with mammals, with the goal of improving the lives of mammals and the 
people dependent on them.
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INTRODUCTION

Since the first cases of COVID-19 were identified in Wuhan, 
Hubei, China, in December 2019, the SARS-CoV-2 virus 
has spread rapidly around the world. In March 2020, the 
World Health Organization (WHO) declared the COVID-19 
outbreak a global pandemic. At the time of writing (January 
2021), there are over 88 million confirmed cases, and the 
worldwide death toll has exceeded 1.9 million, affecting 
almost all countries and territories in the world (World 
Health Organization 2020b).

This is not the first such emerging infectious disease 
we humans have faced, but in comparison with the last 
two global disease outbreaks occurring in the 21st Century, 
the COVID-19 outbreak is characterised by large numbers 
of people infected, high mortality rates, and an unprec-
edented economic impact, leaving millions of people un-
employed. In the last two decades, we have already witnessed 
severe acute respiratory syndrome (SARS) and the Middle 
East respiratory syndrome (MERS), both of which are 
caused by coronaviruses, as COVID-19 is caused by SARS-
CoV-2. In 2002 and 2003, the cumulative number of SARS 
cases reported was 8096 from 29 countries, and 774 cases 
resulted in death (World Health Organization 2003). MERS 
has affected 2494 people from 27 countries since its out-
break in 2014, taking the lives of 858 people to date 
(World Health Organization 2020a).

Human mobility is a major factor contributing to the 
spread of infectious diseases in the 21st Century (Labonté 
et al. 2011). Opportunities to see wildlife and unique 
habitats are primary motivators of many tourists (Curtin 
& Kragh 2014), and the travel associated with nature-based 
tourism contributes to the rapid spread of diseases to the 
world’s most remote places (Enk et al. 2010, Köndgen 
et al. 2008). For example, Bhutan is a Himalayan kingdom 
that shares borders with India and China. Seven cases of 
COVID-19 have been reported there; the first case was 
documented in a tourist from the USA who was visiting 
Bhutan (Ongmo & Parikh 2020). Bhutan, like many de-
veloping countries, has insufficient medical personnel and 
facilities to respond to outbreaks of the severity that have 
occurred in other parts of the world. Countries like Bhutan 
underscore how our modern ability to travel quickly to 
virtually any country in the world, which resulted from 
the widespread existence of the low-cost carriers and more 
open borders, has fuelled this pandemic and put people 
and other mammals living in previously inaccessible regions 
at risk.

People concerned with the conservation of natural re-
sources view this pandemic as a call to action (Gillespie 
& Leendertz 2020). It provides opportunities to consider 
more carefully how humans interface with nature. This 
review responds to the call by focusing on the lives of 

mammals in tourism venues. We focus on mammals be-
cause they are usually the most visible representatives of 
a given habitat, and they are often integral to nature-based 
tourism – defined as a type of tourism that pertains to 
activities occurring outdoors (Fredman & Tyrväinen 2011).

As COVID-19 becomes increasingly widespread, numer-
ous research papers have been published, mainly addressing 
its impact on human lives (e.g. Baldwin & Tomiura 2020, 
Chinazzi et al. 2020, Zheng et al. 2020). Non-human 
mammals are interconnected with human societies through 
tourism and nature-based activities, among other mecha-
nisms. Large numbers of people are already returning to 
tourism destinations in China (Westcott & Culver 2020), 
underscoring the need to address the impact this global 
crisis is having on mammals. We urge the implementation 
of changes now, before other countries follow China’s 
lead in reopening nature-focused tourism venues.

Rutz et al. (2020) coined the term ‘anthropause’ to 
describe the reduction in human activities as a result of 
the COVID-19 pandemic. While the anthropause has had 
unprecedented impacts on human societies, it has also 
been an opportunity for researchers to examine how hu-
man activities affected other animals at a global level, 
which, in turn, has allowed us to develop novel strategies 
to coexist with other species on the planet (Rutz et al. 
2020). Likewise, consideration of how COVID-19 affects 
non-human mammals provides a more holistic understand-
ing of mammals’ position in tourism, as well as tourism’s 
roles in their lives, which will aid in planning and im-
plementing appropriate risk measures in the future. While 
some scholars have already published studies that discuss 
the impact of the COVID-19 pandemic on wildlife in 
general or at wildlife tourism destinations (Linsey et al. 
2020, Manenti et al. 2020, Newsome 2020), they capture 
a fraction of the pandemic’s impact geographically and 
methodologically. Yet, tourism–animal interactions are 
varied and ubiquitous (Markwell 2015). How the reduc-
tion of tourism in response to the COVID-19 outbreak 
affected other mammals in different tourism settings and 
different countries remains unknown. Therefore, in this 
paper, we systematically reviewed the impacts of the pan-
demic on mammals, in order to highlight the position of 
mammals in the COVID-19 environment without inter-
national tourism.

METHODS

Rationale

The aim of the present study is to identify how the 
COVID-19 outbreak affected non-human mammals at 
tourism destinations. To investigate its impacts, we sys-
tematically searched academic literature, preprints, and 
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online news articles. We relied on secondary data sources 
so we could extensively characterise what happened to 
mammals at the start of the pandemic, when travel re-
strictions were imposed. Travel restrictions halted all but 
the most urgently needed field research, making it im-
possible to collect data on mammals in their natural 
settings. Our systematic review of scientific papers and 
online news articles provides coverage of a wide geo-
graphical range of diverse species in varied tourism con-
texts. Fig.  1 shows the step-by-step process of our 
systematic review.

Search strategy

The aim of our search strategy was to produce a general 
list of research and online news articles published after 
the start of the COVID-19 outbreak that were focussed 
on tourism. Although the specific date of the outbreak is 
unknown, the first confirmed cases were reported in 
December 2019 (Ying et al. 2020); therefore, we limited 
the articles to those that were published after 1 January 
2020. The keywords we used in our searches were ‘tour-
ism’, ‘animals’, ‘wildlife’, ‘COVID-19’, and ‘coronavirus’. 
We used the word combinations: 1) tourism, animals, 
COVID-19; 2) tourism, animals, coronavirus; 3) tourism, 
wildlife, COVID-19; and 4) tourism, wildlife, coronavirus 
to search for relevant literature and online news 
articles.

Databases

We searched the following databases for preprints and peer-
reviewed articles: SCOPUS, Web of Science, EBSCOhost, 
JSTOR, bioRxiv, and OSFPREPRINTS. We collected online 
news articles by searching GDELT, National Public Radio 
(NPR), and Google News. We conducted all the searches 
between 22 April and 28 July 2020. Using Google Translate 
to interpret key words and article titles, we included in our 
news stories searches articles published in English, Spanish, 
Portuguese, French, Russian, Croatian, Polish, and German.

Screening process for article validity and 
topic

To check the validity of the news articles, two authors 
independently screened the news sources. We followed 
the criteria available in Reuter’s media fact check (www.
media​biasf​actch​eck.com) and NPR guidelines (www.npr.
org/secti​ons/allte​chcon​sider​ed/2016/12/05/50358​1220/fake-
or-real-how-to-self-check​-the-news-and-get-the-facts). We 
included articles that were assessed as ‘very high’, ‘high’, 
or ‘mostly factual’ on NPR’s factual reporting, based on 
authority, URL domain, and whether the purpose of the 
source was to provide news content. We considered all 
scholarly publications to be valid, based on the fact that 
they had already undergone peer review. We considered 
preprints to be valid in that they are intended for peer 

Fig. 1. The review process used. [Colour figure can be viewed at wiley​onlin​elibr​ary.com]

http://www.mediabiasfactcheck.com
http://www.mediabiasfactcheck.com
http://www.npr.org/sections/alltechconsidered/2016/12/05/503581220/fake-or-real-how-to-self-check-the-news-and-get-the-facts
http://www.npr.org/sections/alltechconsidered/2016/12/05/503581220/fake-or-real-how-to-self-check-the-news-and-get-the-facts
http://www.npr.org/sections/alltechconsidered/2016/12/05/503581220/fake-or-real-how-to-self-check-the-news-and-get-the-facts
http://wileyonlinelibrary.com
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review. We used Cohen’s kappa (κ) to assess the two 
raters’ reliability, with alpha at 0.05. We excluded articles 
from further analysis if the two raters disagreed on whether 
the articles were valid (e.g. cases where one rater felt the 
article was valid, but the other rater did not). Articles 
excluded on this basis were ones that met only one of 
NPR’s or Reuter’s validity criteria. All but one non-English 
news article was eliminated from our database through 
application of these validity criteria. Additionally, some 
news outlets carried false reports of animal–human inter-
actions (e.g. https://www.natio​nalge​ograp​hic.com/anima​
ls/2020/03/coron​aviru​s-pande​mic-fake-anima​l-viral​-socia​l-
media​-posts/) during the early stages of quarantine, so 
we decided to include in our analysis only those articles 
that both raters agreed were valid, in order to reduce the 
likelihood of including false reports.

At this stage in our classification, we also eliminated 
from further consideration articles that referred to mam-
mals in non-tourism contexts (e.g. an article on COVID-19 
and mammal genomes) and articles that referred to non-
mammal species (e.g. an article that discussed unusual 
sightings of pythons Pythonidae).

Identifying animal species and events

We identified animal reports (species and events) for each 
article. Some articles reported several mammal species in 
one article. In those articles, we treated each novel mam-
mal species as a separate account and included it as a 
distinct occurrence in our dataset. For example, a single 
article might describe wild boar Sus scrofa and cougars 
Puma concolor in urban settings. We considered these as 
two distinct reports of animals and classified each species 
account into the most appropriate context for it based 
on the article’s narrative.

Removing duplicates

The potential for pseudo-replication existed in our context 
dataset, because different articles sometimes reported the 
same story of the same species in the same location – that 
is, an identical species account. If we found multiple ar-
ticles with identical species accounts, we used a random 
number generator (www.random.org) to choose a number. 
We then used the article with that number to represent 
that species account in our analysis. For example, two 
articles carried an identical story of Asian elephants Elephas 
maximus in Thailand. We numbered the articles one and 
two. Next, we used the random number generator to select 
one number in that sequence; in this example, one was 
the randomly generated number. We used the article 
numbered one to represent in our analysis elephants in 
Thailand at this specific location, and removed article two 

from further consideration. Through this process, we at-
tempted to avoid over-representation of species accounts 
in our analysis.

Data classification into tourism contexts

After we removed the duplicates from the dataset, two 
of us read each article and separately categorised the ani-
mals described therein into a context. For this classification, 
we used Markwell’s (2015) model of tourism–animal re-
lationships (Fig. 2). Markwell categorised tourists’ destina-
tion experiences into five broad contexts: animals as 
attractions, animals as commodities, animals as threats, 
animals as companions, and animals as shared encounters. 
We created a new context that appears to be specific to 
the pandemic situation that is now occurring, which we 
called ‘unusual sightings of mammals’ (Manenti et al. 
2020). We therefore classified each mammal mentioned 
into one of the six contexts.

We classified each species into only one context, but 
a single article could describe species that we classified 
into different contexts. For example, a single article might 
describe poaching of lions Panthera leo (commodity con-
text) and wild boar in a city centre (unusual sightings 
context). Consequently, the number of mammal accounts 
in our dataset is larger than the number of articles. For 
the mammal references that remained after this winnowing 
process, we tested the hypothesis that mammals were evenly 
distributed across six contexts using a chi-square goodness-
of-fit test, with alpha set at 0.05.

RESULTS AND DISCUSSION

Our search generated 104 popular articles and 33 scientific 
articles and preprints, a total of 137 articles. For the 33 
scientific articles and preprints, we removed 23 from fur-
ther analysis because they did not focus on mammals 
and/or did not describe mammals in a tourism context.

For the 104 popular articles, two of us rated their va-
lidity using NPR’s and Reuter’s validity criteria. We ran 
Cohen’s κ to determine whether there was agreement on 
the articles’ validity. We found there was moderate agree-
ment between the two raters (κ  =  0.484, P  <  0.0005). 
Both raters agreed to exclude 24 articles and to include 
56 articles. The raters disagreed on the validity of 24 ar-
ticles. Discussion of those disagreements showed that those 
articles met only one of NPR’s and Reuter’s validity criteria. 
We excluded all 24 of those popular articles to reduce 
the probability of including false animal sightings in our 
analysis.

We reviewed the 56 remaining popular articles and 10 
remaining scientific articles and preprints to check for 
duplicate reports. We removed 20 duplicate reports, 

http://www.nationalgeographic.com/animals/2020/03/coronavirus-pandemic-fake-animal-viral-social-media-posts/
http://www.nationalgeographic.com/animals/2020/03/coronavirus-pandemic-fake-animal-viral-social-media-posts/
http://www.nationalgeographic.com/animals/2020/03/coronavirus-pandemic-fake-animal-viral-social-media-posts/
http://www.random.org
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leaving 46 articles in our database for context assignment 
(Appendix  S1). Thirty-nine of these were popular articles, 
one was a scientific article, and six were preprints. Forty-
five articles were written in English, and one was written 
in Portuguese. These articles represented 23 different loca-
tions. The five most frequently cited locations were Africa 
(including separate mentions of Kenya, South Africa, 
Democratic Republic of Congo, and Botswana), Thailand, 
USA, China, and global. We found 92 separate animal 
reports in these 46 articles. The mammals most frequently 
referenced were Asian and African elephants Elephas and 
Loxodonta (11 references), deer (Cervidae; five references), 
lions (four references), great apes Gorilla, Pan, and Pongo 
(four references), tigers Panthera tigris (three references), 
and wild boar (three references).

Classification of each event generated four contexts of 
human–mammal interface: mammals as attractions 
(n  =  40 animal reports), mammals as commodities 
(n  =  33), mammals as threats (n  =  2), and unusual 
sightings of mammals (n  =  17). We found no events 
reported for the contexts mammals as companions and 
mammals as shared encounters. The context unusual 
sighting of mammals, an addition to Markwell’s (2015) 
original schema, appears to be a unique outcome of the 
‘shelter-at-home’ orders placed in many countries around 
the world. Mammal events were not evenly distributed 
across the six contexts (χ2  =  102, df  =  5, P  <  0.001). 
Based on standardised residuals (std. res.), only the con-
text unusual sightings of mammals (std. res.  =  +0.43) 
occurred at the expected frequency. The contexts mam-
mals as companions (std. res.  =  −3.41), mammals as 
shared encounters (std. res.  =  −3.92), and mammals as 
threats (std. res. = −3.92) occurred at lower than expected 
frequencies, while mammals as attractions (std. 
res.  =  +6.30) and mammals as commodities (std. 
res.  =  +4.51) occurred at higher than expected frequen-
cies. Table  1 summarises the results and includes a list 

of all mammal species identified in each context and 
the impacts or events reported.

Context 1: mammals as attractions
Reports of mammals as attractions are mostly targeted 
for viewing and interactions. The settings in which these 
mammals are found range from natural settings to captiv-
ity, and the setting influences how the COVID-19 outbreak 
is impacting the mammals. We found seven impacts: 
shortage of food, in danger of losing home, spatial expan-
sion, enriched/relaxed, lack of enrichment, disease trans-
mission, and reprieved from being hunted.

SHORTAGE OF FOOD

Several news reports indicate that the COVID-19 outbreak 
brought hunger to some mammals. For instance, Japanese 
sika deer Cervus nippon in Nara Park, Japan, are hungry 
due to the decrease in the number of tourists visiting and 
feeding them the deer crackers sold in the park (Kretchmer 
2020). Similarly, hundreds of long-tailed macaques Macaca 
fascicularis in Thailand have been affected, as the tourists 
who usually offer them food have nearly disappeared from 
the country (Kretchmer 2020, Newsflare 2020). In both 
of these cases, the animals are free ranging, so they have 
freedom to move around in search of food. While both 
reports indicated that some people do not believe these 
animals would suffer from hunger (Kretchmer 2020, Rodrigo 
2020), there is scarce information on the proportion of 
their food that is provided by tourists, especially in the 
unregulated settings that characterise sika deer in Japan 
and the long-tailed macaques in Thailand. Therefore, it is 
too soon to draw any conclusion on how dependent these 
animals are on food they are given by tourists. The deer 
in Nara Park are unlikely to find enough food to sustain 
their population without tourists, because the deer popula-
tion density is extremely high at more than 200 

Fig. 2. Markwell’s (2015, p.7) tourism–animal relationship model (modified).
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Table 1. Impacts and events reported about mammals after the start of the COVID-19 outbreak

Context Mammal taxa mentioned Location (country/region) Impacts/events

Attractions Apes Africa, global, DRC a. Shortage of food
b. In danger of losing home
c. Enriched/relaxed
d. Lack of enrichment
e. Spatial expansion
f. Disease transmission
g. Reprieved from being hunted 

(sports hunting)

Black bears Ursus americanus USA
Beluga whales Patadonian mara USA
Boars Sus scrofa Thailand
Buffalo Bubalus bubalis Thailand
Donkey Equus asinus Canada
Elephants Elephas maximus, Loxodonta africana Thailand, Sri Lanka, Botswana
Horses Equus Thailand
Leopards Panthera pardus Sri Lanka
Lions Panthera South Africa, USA
Llama Lama Canada
Long-tailed macaques Macaca fascicularis Thailand
Pandas Ailuropoda melanoleuca China
Patagonian mara Dolichotis paragonum USA
Polar bear Ursus maritimus USA
Primates
Sika deer Cervus nippon Japan
Spotted hyena Crocuta crocuta USA
Sun bears Helarctos malayanus Malaysia
Tigers Panthera tigris India, USA
Vervet Chlorocebus pygerythrus Caribbean
Wolves Canis lupus USA
Zoo animals Australia

Commodities African rhinos Diceros bicornis Africa, South Africa a. Poaching
b. Meat consumptionBamboo rat Rhizomys China

Bats Rhinolophus China, global
Boars Sus scrofa China
Civets (Viverridae) China, global
Dik dik Madoqua Tanzania
Dogs Canis China
Elephants Elephas maximus, Loxodonta africana Africa, Kenya, Thailand
Exotic animals China
Foxes Vulpes China
Impalas Aepyceros melampus Tanzania
Indian rhinos Rhinoceros unicornis India
Leopards Panthera pardus Kenya
Lions Panthera leo Kenya
Moon bears Ursus Vietnam
Mountain gorillas Gorilla beringei beringei Rwanda
Pangolins Manis China, global
Sika deer Cervus nippon China
Wildebeest Connochaetes Tanzania
Zebras Equus Tanzania

Threats Rats Rattus norvegicus
Animals

USA
Global

a. Spatial expansion
b. Animals as a reservoir for the 

virus
Unusual 

sightings
Boars Sus scrofa Israel, Spain a. Venture into cities

b. Return to undisturbed spaceCoyotes Canis latrans USA
Deer (Cervidae) Austria, Sri Lanka
Dolphins (Cetacea) Ecuador, Italy
Dugongs Dugong dugon Thailand
Elk Cervus canadensis Austria
Fallow deer Odocoileus UK
Goats Capra aegagrus hircus UK, Austria
Nilgai Boselaphus tragocamelus India
Red foxes Vulpes vulpes Israel
Sea lions Zalophus wollebaeki Argentina
Whales (Cetacea) Ecuador
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individuals/km2 (Usui & Funck 2017), and habitat with 
naturally occurring foods may have disappeared.

Presumably, there are more mammals in similar situ-
ations, as feeding mammals is a common tourist activity 
around the world (Orams 2002). Feeding by tourists can 
be regulated or unregulated. Regulated feeding usually 
means that food provided by tourists is supplemental to 
the animals’ usual diet (Smith et al. 2008, Thomson et  al. 
2017). Supplemental food provisioning is typically imple-
mented to increase the chance of tourists sighting animals 
(Knight 2011, Usui et al. 2014), or to provide tourists 
with close contact with animals (Orams 2002). Thus, it 
is unlikely that these mammals will starve as an immediate 
response to the COVID-19 outbreak, as long as there is 
food available in nature and/or their staple diet is still 
supplied by park staff or volunteers.

However, the absence of tourism operation – meaning 
there is no provisioned food or baited food – could alter 
mammals’ behaviour, particularly in cases where the foods 
provided by tourists are nutrient- or calorie-dense, such 
as occurs with monkeys Macaca living at temple or tourist 
sites. If the lack of tourists continues for a long time, 
animals may move from one place to another in search 
of food and, as a consequence, they may no longer be 
sighted at particular tourism destinations, which will be 
detrimental to some tourism operators. Monkeys change 
their ranging patterns and their group sizes and increase 
their density in the context of provisioning for tourism 
(golden snub-nosed monkeys Rhinopithecus roxellana, Xia 
et al. 2016; Assamese macaques Macaca assamensis, Adhikari 
et al. 2018; rhesus macaques Macaca mulatta, Sengupta 
& Radhakrishna 2018). Tourism often results in degrada-
tion of the surrounding habitat, and natural resources 
may be insufficient to support large numbers of monkeys, 
should provisioning lapse. One news source reported that 
free-ranging elephants in Sri Lanka returned to the wild 
to forage naturally, rather than relying on human food 
handouts, once the country’s lockdown kept tourists from 
visiting (Rodrigo 2020). Furthermore, their search for food 
may lead to an increase in the frequency of interactions 
between mammals and local people and could generate 
conflicts between them. In Ōita, Japan, provisioning of 
Japanese macaques Macaca fuscata was intended to prevent 
or reduce their reliance on local people’s crops (Knight 
2017). On the other hand, decreasing tourism pressure 
might be beneficial for mammals, as numerous studies 
have reported tourism’s negative impacts on them (e.g. 
Berman et al. 2007, Szott et al. 2019).

Where feeding is unregulated, as with the Nara Park 
sika deer and some groups of long-tailed macaques, the 
amount of food given to the animals varies for each ani-
mal, and by day. Some animals – most likely to be the 
dominant individuals – may rely more than others on 

food from tourists, and as a result, they can be greatly 
affected by the absence of tourists. There is scarce infor-
mation on the amount of food taken by mammals that 
are fed intermittently by tourists, and the data that exist 
are predominantly based on primate species. Studies of 
food competition in some wild primate groups show that 
dominant individuals tend to monopolise food, especially 
if the amount of food available is low relative to the 
number of individuals in a group (brown capuchins Cebus 
apella, Jason 1985; olive baboons Papio anubis, Barton & 
Whiten 1993; Japanese macaques, Saito 1996). Efforts to 
monopolise food sources may lead to increased rates of 
aggression in these animal groups (Tibetan macaques 
Macaca thibetana, Berman et al. 2007).

Whereas regulated feeding seems to have a minimal 
impact on mammals during this global crisis because the 
food provided is supplemental, unregulated feeding should 
be terminated. If feeding is considered as a tourist attrac-
tion at a site, it is important to designate certain groups 
or organisations to control the amount of food provided 
so that animals do not rely too much on the food tour-
ists provide. However, this solution is likely to require 
financial investments, and may not be feasible in some 
countries, especially if it requires additional paid staff. At 
some sites, particularly those with little infrastructure, the 
food provided by visitors is likely to reduce the financial 
costs associated with keeping mammals in restricted set-
tings. Scholars should continue working to develop effective 
means to monitor or control tourists feeding wildlife.

Like free-ranging mammals, those kept in captivity 
are negatively affected by the COVID-19 outbreak, par-
ticularly when their lives are linked to the profits made 
from the business of keeping them. For instance, a 
thousand captive Asian elephants in Thailand are seri-
ously affected by the drop in the country’s tourism 
(CNW Group 2020, Hatton 2020, Jones 2020, Kongrut 
2020, Kuhakan 2020, Robbins 2020, Sullivan 2020). Asian 
elephant tourism generates income by offering tourists 
the opportunity to ride and feed the animals (Norkaew 
et al. 2019). In the absence of tourists, facility income 
drops, reducing funds needed to feed Asian elephants. 
Foraging in their natural environment is difficult, since 
there is inadequate food available due to habitat deg-
radation and food scarcity, especially during the dry 
season (Fitz-Gibbon 2020). Other mammals are reported 
to be in a similar situation as are Asian elephants. The 
food for sun bears Helarctos malayanus in the Bornean 
Sun Bear Conservation Centre in Malaysia is supported 
by donations from international visitors, mainly European 
and American tourists (Gilhooly 2020). Due to the travel 
restrictions, international tourism has dropped by more 
than 50% (Gössling et al. 2020). It is difficult to predict 
when or whether international tourists will return to 
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these destinations where the economy depends heavily 
on foreign currency.

IN DANGER OF LOSING HOME

In association with food shortage, we found that some 
zoos and wildlife rescue centres are facing closure as a 
result of COVID-19. For instance, St. Augustine Wild 
Reserve, Florida, USA, is home to 50 rescued mammals, 
including tigers and lions (Gardner 2020). The monthly 
cost of running the facility is estimated to be USD 5000. 
The financial gain from regular tours provided to the 
public contributes to facility management. However, when 
the reserve was temporarily required to close in order to 
prevent the spread of the coronavirus, its financial source 
was completely cut off. Without reopening the facility, 
staff cannot maintain their expenditures. In situations such 
as this one, relocating the resident animals would be ex-
tremely difficult.

Finding a solution to mitigate or overcome the current 
global economic recession is not an easy task when it 
comes to mammals in captivity, as their lives are depend-
ent on well-functioning human societies. If the society 
that they rely on is negatively impacted by disease and 
other social upheavals such as widespread unemployment, 
these animals will be affected as well. Still, it is our re-
sponsibility to make sure that the lives of captive animals 
will be protected. Donations might provide some support. 
Previous research found that caring and trust in the 
reputation of the facility or organisation are important 
factors affecting visitors’ willingness to donate money 
(Sgalitzer et al. 2016). However, under the current cir-
cumstance with the COVID-19 economic crisis (Blustein 
et al. 2020), we feel that it is premature to conclude that 
donations can provide the solution to this particular is-
sue. Data are needed on how the mammals and people 
involved in these businesses are coping with the current 
situation at a local level. It is possible that, in places 
where captive mammals are the main source of economic 
support for a family, efforts will be made to feed and 
care for these animals during this crisis, in hope that 
both humans and non-humans will be able to return to 
work soon.

ENRICHED/RELAXED

The lives of some animals in captivity may be enriched 
or relaxed during the COVID-19 outbreak. One report 
describes that two captive pandas Ailuropoda melanoleuca 
in Hong Kong mated, apparently due to the absence of 
visitors to the park (Sparks 2020). This story became news, 
as the zookeepers had hoped they would mate for ten 
years prior to the pandemic (Sparks 2020). Some studies 

indicate that human visitations cause stress to many spe-
cies of mammals (primates, Hosey 2005; Tibetan macaques, 
Matheson et al. 2007; Barbary macaques Macaca sylvanus, 
Maréchal et al. 2011). The absence of stressors associated 
with daily visitors apparently created the environment the 
pandas needed to mate.

In the midst of the COVID-19 outbreak, a penguin 
Aptenodytes sp. seems to have replaced the visitors’ role 
at an aquarium in Chicago, USA, where the penguin was 
allowed to roam freely in the facility to meet his neigh-
bours (Kretchmer 2020). The penguin’s presence in an 
unusual space appeared to be enriching for marine mam-
mals at the facility, who showed interest in this unusual 
visitor. Moreover, his adventure in the aquarium was 
shared on social media, which, based on the number of 
shares and likes it received, was an entertainment op-
portunity for humans who stayed at home. In this time 
of social distancing, zoos seek new ways to entertain and 
educate people by holding live streams for the public, 
and they seem to be creating a new platform for human–
animal encounters.

The COVID-19 outbreak appears to have created a more 
relaxing environment for some wild mammals, too, where 
they reportedly lounge in unusual locations within their 
normal environment without being disturbed by tourists. 
For example, leopards Panthera pardus in Wilpattu National 
Park in Sri Lanka were reported to spend time relaxing 
out in the open (Rodrigo 2020). Lions in Kruger National 
Park in South Africa were found napping on the road.

LACK OF ENRICHMENT

Some captive animals are found to be deprived of enrich-
ment without tourists. For instance, Puppe, a Sumatran 
orangutan Pongo abelii living at Toronto Zoo, Canada, is 
reported to be missing her favourite interaction with visi-
tors (Jones 2020). She likes to watch visitors, especially 
children (Jones 2020). However, with the zoo closed, she 
is not getting her daily entertainment by the visitors.

SPATIAL EXPANSION

Due to spatial expansion of their ranges, mammals were 
seen in unusual numbers and/or unusual spaces or places 
once COVID-19 ‘shelter-at-home’ orders were imposed 
in many countries. Note that we differentiate this case 
from the context of unusual sightings of mammals (see 
Table  1). Essentially, the mammals in the spatial expan-
sion category already inhabit the area, so their presence 
is not a surprise to people living nearby. Nonetheless, it 
is rare to spot animals with the presence of tourists, so 
an increase in frequency of viewing the animals is unusual. 
Yosemite National Park, California, USA, was 
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intermittently closed to visitors beginning on 20 March 
2020, when its residential animals, such as black bears 
Ursus americanus, began roaming without human distur-
bance (Srikanth 2020).

DISEASE TRANSMISSION

The COVID-19 outbreak physically threatens some animals 
that are often viewed by tourists, either in the wild or 
in captivity. Great apes – orangutans Pongo spp., chim-
panzees Pan troglodytes, bonobos Pan paniscus, and gorillas 
Gorilla spp. – are genetically similar to humans, which 
makes them vulnerable to infection (Gillespie & Leendertz 
2020), and SARS-CoV-2 infection has been confirmed in 
western lowland gorillas Gorilla gorilla at San Diego Zoo 
Safari Park, USA (Gibbons 2021). After the COVID-19 
outbreak spread globally, some experts recommended sus-
pending primate viewing in nature and in captivity. For 
instance, primate tourism in habitat countries was discour-
aged, as viewing endangered primates such as gorillas and 
chimpanzees in the wild could increase the risk of disease 
transmission (Gillespie & Leendertz 2020).

The level of contact between visitors and great apes 
can be controlled in zoos and sanctuaries, but human–
primate encounters in the wild can put the endangered 
great ape populations at risk. In the case of great ape 
tourism, guidelines have been implemented to prevent 
disease transmission (Williamson & Macfie 2014). It in-
cludes rules such as requiring that visitors are vaccinated 
prior to joining tours. Even though a visitor might have 
been vaccinated, if she/he is sick on the day of the tour, 
she/he should not be allowed to go on a tour (Williamson 
& Macfie 2014). While these regulations are essential in 
protecting the health of both humans and non-humans 
and provide a model for other wildlife tourism operators 
to follow, until there is widespread vaccination and veri-
fication of its efficacy and durability, these primate species 
are at risk if they are in contact with humans. The risk 
of disease transmission in the tourism context has been 
studied extensively among primate species (e.g. non-human 
primates, Sapolsky 2014; Barbary macaques Carne et al. 
2017; non-human primates, Muehlenbein 2017), but zo-
onotic disease transmission between humans and other 
species is an under-studied topic as these diseases are 
usually difficult to track (Odeniran et al. 2018).

Outside of mammals, nine penguin species endemic to 
Antarctica – formerly geographically isolated animals – 
have been found to be more exposed to new pathogens 
as the popularity of Antarctic tourism grew (Pygoscelis 
adeliae, Pygoscelis antarctica, Pygoscelis papua, Eudyptes 
chrysocome, Eudyptes chrysolophus, Eudyptes schlegeli, 
Eudyptes moseleyi, Aptenodytes patagonicus, Aptenodytes 

forsteri, Grimaldi et al. 2015). In fact, tourism is reported 
to be the most frequent catalyst of pathogen transmissions, 
especially when feeding of animals is involved (Murray 
et al. 2016). Feeding can create a situation for animals 
to aggregate, which in turn increases the chance of trans-
mitting diseases. Travel restrictions as a result of the 
COVID-19 outbreak have reduced the frequency of human–
animal contacts at tourism destinations, and this may have 
reduced the potential for pathogen transmissions for now. 
Yet, according to a survey conducted by Japan Institute 
of Tourism Research (2020), tourism researchers expect 
nature-based tourism to be the most popular tourism style 
after COVID-19. If this occurs, then tourism management 
and planning officials must address the potential spread 
of inter- and intraspecific infection.

Some researchers suspect that COVID-19 may be infec-
tious to more animals than we currently know (Wong 
et  al. 2020). In the second half of 2020, we began seeing 
COVID-19-positive cases reported for some non-human 
animals (Gryseels et al. 2021). One news article reported 
that a female tiger at the Bronx Zoo, USA, was found 
to be infected by COVID-19 (Wamsley 2020), indicating 
that the virus can be transmitted to other mammals. 
However, it is unclear how and where she got the virus. 
Although we do not know the severity of viral impacts 
on non-human animals at this point, many animals in 
captivity are endangered species and, therefore, the spread 
of the virus in zoos would be detrimental to conservation. 
The Association of Zoos and Aquariums has assembled 
on its webpage a list of COVID-19 resources (https://
www.aza.org/covid​-19-resou​rces) in order to share infor-
mation with animal husbandry staff, many of whom are 
working at reduced numbers.

REPRIEVED FROM BEING HUNTED (SPORTS HUNTING)

Thousands of African bush elephants Loxodonta africana 
in Botswana are reprieved from being hunted for sports 
hunting, as the country has banned tourists entering from 
countries such as the USA, the UK, Italy, and Spain, where 
the majority of international trophy hunters come from 
(Jones 2020). Consumptive wildlife tourism such as sports 
hunting and fishing is controversial, and it is beyond the 
scope of this review to discuss its sustainability or its 
risks and benefits to conservation. Yet, travel restrictions 
have spared the lives of those elephants targeted for 
hunting.

Context 2: mammals as commodities

In the context of mammals as commodities, we identified 
two themes: poaching and meat consumption. While 

http://www.aza.org/covid-19-resources
http://www.aza.org/covid-19-resources
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poaching is discussed as an impact of the COVID-19 
outbreak and may be related to decreased protection of 
mammals in wildlife reserves, meat consumption is a topic 
discussed as a potential cause of this emerging infectious 
disease. Additionally, the two topics are sometimes linked. 
For example, some articles describe how a lack of tourism 
revenue might lead local people who were formerly eco-
nomically dependent on that tourism to hunt wild mam-
mals for subsistence.

POACHING

Pausing tourism activities in endangered animals’ habitats 
could help prevent them from being infected with 
COVID-19 and other diseases. However, some news articles 
indicate that the absence of tourism would put the animals 
in protected areas in danger of being poached. Asian and 
African elephants Elephas and Loxodonta, impala Aepyceros 
melampus, leopards, lions, rhinoceros Diceros bicornis, and 
zebras Equus spp. are reportedly facing increased risk of 
being poached (Deliso 2020, Maron 2020) – some of them 
are endangered species.

Wildlife tourism often occurs in the countries with rich 
natural resources. Countries such as Botswana, Democratic 
Republic of Congo, Kenya, South Africa, Rwanda, and 
Tanzania are popular wildlife tourism destinations, as they 
are places to see the ‘big five’ game species (Stumpf 2010). 
Poaching could be a particular risk in countries whose 
economies rely on wildlife tourism. When tourism is sus-
pended, local people have no alternative way of sustaining 
their lives other than hunting the animals for meat con-
sumption or selling the animals illegally at local and na-
tional markets. One news source reports: “The conservancy 
(…) has depended heavily on money from wildlife safari 
tourism, a cornerstone of Kenya’s economy. In normal 
times, travel and tourism provide more than a million 
jobs nationwide, but now that industry is at a standstill. 
Meshemi and many conservationists worry that one con-
sequence will be increased wildlife poaching – either to 
provide food for hungry families or for illegal sales – 
putting him and his fellow rangers in even greater danger” 
(Maron 2020).

However, there are mixed reports with regard to poach-
ing. One article reports that the global travel restriction 
has reduced the poaching rate of South African rhinos 
by half, as international flights have largely been halted 
(The Guardian 2020).

MEAT CONSUMPTION

Causes of infectious diseases are often linked to human–
animal interfaces (Travis et al. 2011, Dixon et al. 2014). 
For example, SARS and MERS are now known to be 

transmitted from wild animals to humans (Bell et al. 2004, 
Azhar et al. 2014). There has been much speculation about 
the origin of COVID-19, but it is likely to have been 
transmitted from wild animals. Early COVID-19 cases of 
patients confirmed with pneumonia were linked to a ‘wet 
market’ – a local seafood market – in the city of Wuhan, 
China (Li et al. 2020, Zhou et al. 2020, Zhu et al. 2020). 
A study that compared genomic characteristics of SARS-
CoV-2 with alpha- and betacoronaviruses further supports 
COVID-19’s zoonotic origin (Andersen et al. 2020). The 
initial animal host species has yet to be identified, but an 
early study reported two snake species Bungarus multicinctus 
and Naja atraas as potential reservoirs of COVID-19 (Ji 
et al. 2020). Other researchers have questioned this, claim-
ing that mammals or birds are more likely hosts (Callaway 
& Cyranoski 2020). Among mammals, the bat species 
Rhinolophus sinicus has been implicated as the potential 
host of COVID-19 (Biscayart et al. 2020, Zhou et al. 2020).

Current available information indicating that the SARS-
CoV-2 virus was probably transmitted from wildlife has 
generated heated discussion about the consumption of 
wild-caught meat in China (Ying et al. 2020), where the 
virus presumably originated. Tourism could contribute to 
transmission of the disease, as there are a growing number 
of tourists who are eager to try novel foods (Ying et al. 
2020). Their motivations for consuming wild animals in-
clude, for example, flaunting their socioeconomic status 
(Zheng & Sun 2005, cited in Ying et al. 2020, Drury 
2011), satisfying their curiosity, and meeting nutritional 
needs (Zheng & Sun 2005, cited in Ying et al. 2020). 
Globally, many wildlife markets meet tourists’ demands 
to experience exotic foods (Hoffman et al. 2005, Travis 
et al. 2011, Marescotti et al. 2019).

In response to the COVID-19 outbreak, the wet market 
in Wuhan was closed, although it soon reopened (Impelli 
2020, Young 2020). Some reports call for a complete ban 
of wet markets (e.g. Shaheen 2020). Another report says 
that in Shenzhen, a city located in Guangdong Province, 
China, where eating wild animals was originally practiced 
(Yang et al. 2007), the consumption of domestic cats Felis 
catus and dogs Canis familiaris has been banned in the 
wake of COVID-19 (BBC News 2020). The Chinese gov-
ernment also banned the sales and trade of wildlife (Wong 
et al. 2020). Yet, more recent report indicated that these 
bans are not entirely effective (Ledger 2020).

Raising tourists’ awareness of the ethics of wildlife con-
sumption and its health risks has been suggested (Ying et 
al. 2020), and we urge that this suggestion be heeded. In 
addition to considering the ethical issues associated with 
wildlife consumption and markets, we need to re-evaluate 
and improve the conditions under which all animals, do-
mestic and wild, are kept for food consumption. In the 
wildlife market environment, where animals – either dead 
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or alive – are kept in cages with close contact between 
species, the chance of virus mutation and transmission may 
increase. Moreover, animals – especially those traded illegally 
– are reportedly kept in unsanitary conditions, which further 
increases a risk of disease transmission (Bell et al. 2004, 
Weldon et al. 2004, Borm et al. 2005). While it is beyond 
the scope of this paper to address the cultural, political, 
and financial reasons for operating wet markets and the 
types of animals involved, the COVID-19 outbreak must 
bring a change in regulatory systems and people’s attitudes 
towards wild meat consumption and the treatment of food 
animals in general.

Context 3: mammals as threats

SPATIAL EXPANSION

If spatial expansion occurs, it may involve those mammals 
typically considered as threats or nuisances. Rats Rattus 
norvegicus in the USA that usually fed on the garbage 
produced by tourists or tourism-related businesses have 
lost their food source since the pandemic outbreak (Garcia 
2020). While these city-dwelling rats may be desperate to 
find food, people find this an opportunity to control the 
pests because, more than ever, they are attracted by the 
pest-control baits (Garcia 2020). However, the same news 
raises a concern that rats may flood into cities, just as 
long-tailed macaques have moved into urban settings in 
Thailand.

This context also includes concerns of COVID-19 ap-
pearing in domesticated, laboratory, and companion ani-
mals, as described in one preprint report of a dog apparently 
catching the disease from its infected owner in China 
(Malik et al. 2020). The possibility of disease transfer 
between people and animals with which they have frequent 
contact may be contributing to the rapid and wide spread 
of the disease.

Context 4: unusual sightings of mammals

Unusual sightings of mammals are a new category we added 
to Markwell’s (2015) original schema characterising animal-
focused tourism. It applies when mammals were almost 
never seen in an area prior to the pandemic. Seeing the 
mammals themselves, rather than the place the animals are 
in, is the key point that differentiates this category from 
the spatial expansion of mammals. The events reported in 
this context are mainly divided into two: 1) mammals ven-
turing into cities; and 2) mammals returning to spaces that 
are now less disturbed as humans live in quarantine.

One of the impacts described under this context is 
that mammals are appearing in quiet and deserted cities. 
Wild boar, coyotes Canis latrans, foxes Vulpes vulpes, 

nilgai Boselaphus tragocamelus, and pumas Puma concolor, 
mammals that are typically wary of humans, are being 
observed in human-made and human-modified spaces. 
In Barcelona, Spain, for instance, a wild boar reportedly 
came down from the mountains to the city’s empty streets 
(Kretchmer 2020). Likewise, with few cars on the roads, 
coyotes in San Francisco, USA, explore deep into the 
city (Garcia 2020). A group of fallow deer Odocoileus 
sp. were seen lying on the grass in residential areas near 
Dagnam Park, London, UK (CBC News 2020). Deer are 
regularly seen in the park that is adjacent to humans’ 
living spaces, but now deer utilise roads and plazas, areas 
that are typically exclusively occupied by humans. 
Similarly, goats Capra aegagrus hircus in North Wales, 
UK, and sea lions Zalophus wollebaeki in Mar del Plata, 
Argentina are reported to be filling up spaces that used 
to be dominated by humans. A field study conducted 
in Italy after the start of the pandemic also documented 
changes in sightings and behaviours of some species 
(Manenti et al. 2020).

Marine mammals have reportedly returned to environ-
ments that were too polluted and disturbed to live in 
before the COVID-19 outbreak, but now provide suitable 
habitat. For example, endangered species have been spot-
ted in some parts of Thailand, including 30 dugongs 
Dugong dugon that were seen feeding on sea grass in an 
area formerly frequented by tourists and boats (Khunsong 
& Harmer 2020). Similarly, 10–15 false killer whales 
Pseudorca crassidens were seen in that region for the first 
time (Khunsong & Harmer 2020).

It is difficult to determine whether these unusual sight-
ings of mammals are positive or negative for animals and 
humans. However, in the case of terrestrial mammals, 
humans compete for space with them to a greater extent 
than typically occurs with aquatic mammals. Thus, with 
species such as boar and puma, more human–animal 
conflicts are likely to be generated as a consequence of 
human–animal boundary transgression. We assume that 
some of the mammals reported in the news can be dan-
gerous if humans encounter them, as they are predators 
(e.g. coyotes and pumas) or could harm humans in self-
defence (e.g. boars and nilgai).

Disease transmission due to extensive overlapping of 
space is a serious consequence that could occur with some 
mammals. According to Navarro-Gonzalez et al. (2013), 
wild boars in Barcelona feed and defecate in places humans 
normally utilise, such as parks and private gardens. They 
also drink water from fountains and swimming pools. 
While this occurred before the pandemic, zoonotic disease 
could be transmitted to humans or back to non-humans, 
if people come into contact with contaminated water or 
places. It seems likely that COVID-19 is transmissible to 
other mammals, and perhaps to many other animals, too, 
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such as birds and reptiles (Wong et al. 2020). This could 
make overlap between people, domestic animals, and wild 
animals a concern with respect to interspecies transmission 
of COVID-19.

WHAT’S NEXT?

In a world where the SARS-CoV-2 virus currently dominates, 
we are still in a battle with an uncertain outcome until 
COVID-19 vaccines are widely confirmed to be safe and 
effective. It is unclear when or if the virus will be contained, 
and when or if our lives will return to normal. In a similar 
way, the lives of mammals are affected through their in-
terplay with human society. Thus far, the impact on non-
human mammals has been overshadowed by more immediate 
human-related issues, but if people are to make a change 
in a previously neglected area, we argue that attention must 
be paid to mammals in the current outbreak. Therefore, 
our aim in this review was to map out the impacts of the 
pandemic on mammals in tourist destinations.

Given the current situation, it is difficult to obtain first-
hand observations of COVID-19’s impacts on different mam-
mals. For this reason, we relied on news articles in writing 
this paper. While the reports presented here can indicate 
the possible effects of the global health crisis on mammals 
involved in tourism, it should be noted that these cases do 
not represent the whole picture. Our study is also limited 
in that we reviewed stories that had global or nearly global 
reach, rather than news reported at a local level. In addition, 
we searched the articles using English keywords, which is 
likely to have limited our search results primarily to English 
articles. Another point is that while GDELT, one of the 
search engines we used, is the largest news database, and 
aggregates news in more than 100 languages from across 
the world (https://www.gdelt​proje​ct.org), the sources of in-
formation could have country-specific heterogeneities, as some 
countries restrict access to certain kinds of information.

Whether the pandemic has affected mammals positively 
or negatively is difficult to determine, as our findings 
showed that effects of the reduction in tourism varied by 
species and the contexts that they are in. Mixed impacts 
have been reported in the study conducted in Italy as 
well (Maneti et al. 2020). Just as some people are impacted 
more than the others by the COVID-19 outbreak, some 
mammal species or mammal groups are affected more 
than others. Once travel restrictions are eased and we are 
able to travel without concern about spreading of the 
virus, researchers will need to obtain more site-specific 
evidence of effects of the COVID-19 outbreak on mam-
mals and people involved in tourism businesses. With 
this paper, we hope to open the discussion about the 
positions that mammals are in, and how to make positive 
changes for each context.
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