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COVID-19 is possibly the greatest and most enormously
significant crisis against humans in the planet's modern
history. The group of Coronaviridae includes viruses with
very long RNA genomes of up to 33,500 nucleotides.
SARS-CoV-2 belongs to the Sarbecovirus family, with an
approximate genome size of 30.000 nucleotides (Wu et
al., 2020). SARS-CoV-2 has four main structural pro-
teins: spike (S), envelope (E), membrane (M), and nucle-
ocapsid (N). Additionally, some other non-structural pro-
teins are encoded in the ppla and pplab polyproteins,
essential for viral replication (Wu et al., 2020; Baruah et
al., 2020; Baruah et al., 2021; Sharma and Baruah, 2021).
The coronavirus has upended our way of life, but it's also
having a dramatic impact on animals across the globe too,
from black rhinos being poached in Botswana to a cough-
ing tiger in New York and emboldened goats on the
streets of Wales.

Current view, based on certain evidence, says the corona-
virus originated in bats, yet it is not known how it got into
the human populace, causing pandemic situations in 2020
and 2021 as the first and second waves of infectivity, with
the death of several hundred thousand human lives. Re-
searchers overwhelmingly believe that it’s a wild virus,
which was probably passed to people through an interme-
diate species. But no one has found the virus in the wild
yet, so other explanations cannot be ruled out entirely.

Given the similarity of SARS-CoV-2 to bat
SARS-CoV-like coronaviruses2, it is likely that bats
serve as reservoir hosts for its progenitor. Although the
genome named RaTG13, sampled from a bat named Rhi-
nolophus affinis (Wan et al., 2020), is 96% identical to
SARS-CoV-2, its spike diverges in the receptor binding
domain (RBD), which suggests that it may not bind effi-
ciently to human ACE2 (Zhou et al., 2020). That
RATGI13 was 96% identical to SARS-CoV-2, making it
the closest known relative and strongly suggesting the
new virus originated in bats.

Pangolins were among the first animals suspect-
ed of being the intermediates. Two teams in China report-
ed that they’d found similarities between SARS-CoV-2
and coronaviruses isolated from tissue of Malayan pango-
lins (Manis javanica) that had been confiscated. Trading
pangolins is illegal in China. Malayan pangolins (Manis
javanica) illegally imported into Guangdong province
contain coronaviruses similar to SARS-CoV-2 (Zang et
al., 2020). Although the RaTG13 bat virus remains the
closest to SARS-CoV-2 across the genome (Zhou et al.,
2020), some pangolin coronaviruses exhibit strong simi-
larity to SARS-CoV-2 in the RBD, including all six key
RBD residues (Zang et al., 2020). This clearly shows that
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human-like ACE2 is the result of natural selection.
However, pangolin coronaviruses turned out to be too
distant to be direct ancestors of SARS-CoV-2. However,
they are the only wild mammals besides bats living with
coronaviruses similar to SARS-CoV-2, suggesting an
intermediate source.

It has been well argued that many species, like
cats, fruit bats (Rousettus aegyptiacus), ferrets, rhesus
macaques, and hamsters, have been shown to be suscep-
tible to SARS-CoV-2. Outside the laboratory, animals
including pet cats and dogs, tigers and lions at zoos, and
farmed mink have also caught the virus—probably from
people. So far, more than 215 vertebrates have found
that the receptor in many mammals, including sheep,
chimpanzees, and gorillas, engages well with the spike
protein on the surface of the virus, which suggests that
these animals might be susceptible to infection.

The negative perception of wildlife as disease
carriers may result in retaliatory killings of possible car-
rier species such as bats and pangolins, resulting in se-
vere repercussions for these threatened species (Kissui,
2008). For example, all Asian pangolins are endangered
or critically endangered, and any future retaliatory kill-
ings may push the species toward extinction. Human
migration and a jobless atmosphere might put added
pressure on wildlife and habitats for food and livelihood
by way of increased poaching, hunting, and logging,
leading to closer contact between humans and wildlife
and possibly causing certain zoonotic diseases
(Bloomfield et al., 2020). Reducing the likelihood of
another viral spillover sweeping the world requires a
fundamental change in how we interact with nature. It
requires minimizing human interface with wild animals
and wild spaces and eliminating transmission points
where the likelihood of viral spillover to humans is high,
such as unhygienic commercial markets in wild animal
meat and live animals. Effective monitoring of the legal
trade in wildlife has diligently suppressed the illegal and
unsustainable trade in wildlife and conserved natural
habitats. Conserving natural habitats in turn requires
profound changes in human food production and human
encroachment on remaining natural habitats, but such
changes are necessary despite having lots of difficulties
(Felbab-Brown, 2021). While such instances have been
witnessed in other parts of the globe, lions testing posi-
tive in Hyderabad's zoo—spread over 300 acres and
home to over 1500 species of animals and birds—is one
of the first such cases in India. After veterinarians in the
zoo began noticing the eight lions around the 40-acre
safari area displaying symptoms of the virus, officials
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from the Nehru Zoological Park tested eight Asiatic lions
for the virus. Of the eight lions, four were males, and the
other four were females. The results were publicly an-
nounced after the Centre for Cellular and Molecular Biol-
ogy, Hyderabad, informed authorities at the zoo.

In early 2020, a Pomeranian in Hong Kong test-
ed "weakly positive" for the virus but did not exhibit any
symptoms. The Society for the Protection of Animals in
Hong Kong specified that being infected was not the same
as being infectious and capable of spreading the virus. In
April 2020, lions and tigers at the Bronx Zoo in New
York City tested positive for the virus. All of the animals
at the Bronx Zoo made full recoveries. Again in Septem-
ber, four lions tested positive at a zoo in Barcelona. Like
their counterparts across the globe, they responded well to
treatment. The wave of negativity has also recently been
observed in Assam, India. Nearly 200 egret and cormorant
hatchlings died (killed) on June 8™, 2021 after bamboo
trees were felled in the Udalguri district over the fear of
the spread of COVID-19 from the bird droppings, result-
ing in the destruction of the egret nests and many eggs
and hatchlings falling on the ground.

There has been a reported increase in the poach-
ing and illegal treading of live animals of certain species
in India ever since the COVID-19 pandemic hit India.
Experts call for a unified strategy to confront poaching
and protect overall biodiversity in India. Traffic, a pro-
gramme division of WWF, deals with the trade of wildlife
and the conservation of biodiversity. According to a June
2020 report, during the six-week lockdown, known
poaching cases increased from 35 to 88 instances, com-
pared to the six weeks before the lockdown. The most
affected groups were ungulates (22 pc to 44 pc) and
smaller mammals such as pangolins and monkeys (17 pc
to 25 pc). Poaching, therefore, is only one of the worrying
aspects of animal endangerment. Lockdowns disrupted
conservation enforcement and research efforts, and in
many places, illegal hunting and fishing increased as poor,
desperate people looked for ways to compensate for lost
income or food. The ecotourism activities that provide
financial support for many conservation efforts dried up,
and many restoration projects had to be cancelled or post-
poned. Parks that were open to visitors were inundated by
abnormally large crowds. They have been facing an ab-
normally calm and quiet situation. And in many places,
hikers expanded trails, destroyed habitats, and even tram-
pled endangered plants (Owens, 2021).

Hunting for bush meat has significantly in-
creased in most forest fringe areas. People are sitting at
home, in places where wildlife is easily available, roam-
ing around and free of cost. Some of the incidents include
a group of endangered Indian gazelles being poached and
some other wild animals, including barking deer
(Muntiacus muntjak) that were shockingly killed as a dec-
laration of a "lockdown festival" by a group of hunters.
The trade in live animals is often much more organized
and widespread, not only in India but across the world. In
the past, there was also a lot of trading, but in the last two
to three years, all sorts of animals began coming to India
because of changes in the economy and tastes that people
developed. This international trade import includes turtles,
tortoises, snakes, iguanas, and other reptiles. There is a
well-established market in India, where the northern and
Bangladesh borders are largely used as transit routes. Kol-
kata is also one of the hubs into which the animals are
brought.

Ironically, considering the wildlife trade in China
is suspected to be the root of the coronavirus infection,

this is especially disquieting. Despite trade routes be-
ing blocked due to pandemic restrictions, traders are
finding new ways to overcome legal barriers.

A steady increase in online trade, where peo-
ple use online platforms to undertake illegal activities,
there is an increase in attempts by suspects to use so-
cial media for such activities. This trend is alarming
and will be difficult to deal with. Moreover, across
India, there has been a trend of courts granting bail to
suspects due to COVID-19, even in such cases. Even
pangolins, which are especially popular for their meat
and scales, are being collected and kept in covert
"hotspots" by traders who wish to continue the busi-
ness as they did before the COVID-19 lockdown. In-
terestingly, the response of wildlife to changes in the
functioning of human society and the economy was
also rapid. The first phenomenon noticed was that the
reduction in human disturbance allowed wildlife to
exploit built-up habitats and to increase daily activity
(Manenti et al., 2020).

Since the beginning of the pandemic, evi-
dence of the presence of wild animal species in areas
where they have not been seen for a long time has
been shared on social media (Derryberry et al., 2020,
Abd Rabou 2020, Bar 2020). A number of various
changes in animal behaviour have also been noticed,
such as in birds’ vocalisations during the COVID-19
quietus (Derryberry et al., 2020), increased aggression,
changes in feeding sites, and the formation of new
competitive systems in synanthropic species suddenly
deprived of anthropogenic food (Rutz et al., 2020,
Gilby et al., 2021). During the pandemic, people have
been given the opportunity to gain unanticipated in-
sight into how their presence affects animal behaviour
and how quickly and flexibly animals can react to un-
precedented changes, such as lockdown and the
"global human confinement experiment" (Bates et al.,
2020; Montgomery et al., 2021). It has often been
asked about the stable effect of the COVID-19 pan-
demic on wildlife and whether the anthropogenic lock-
down may reverse the negative trends in the decline in
the number of wild species (Lopucki et al., 2021).

Zoo animals are now considered to be getting
sick, possibly due to missing human attention. The
coronavirus is a zoonotic disease, meaning it has
jumped from animals to humans. Now, it seems to be
jumping back. A tiger at the Bronx Zoo tested positive
for the coronavirus. It is thought the tiger, named Na-
dia, along with six other big cats, was infected by an
asymptomatic zoo keeper. The cats have been showing
symptoms, including a dry cough. Zoos across the
globe have been closed as part of a national lockdown,
and zookeepers say their most intelligent and social
animals—including gorillas, otters, and meerkats—are
missing the attention of humans.

Wildlife is running wild with human self-
isolation in their homes. Animals that usually stay
away from urban areas now have space to roam. A
herd of deer was caught on camera walking the streets
of Haridwar, India during the nationwide COVID-19
lockdown. Also, there has been a massive spike in the
number of baby Olive Ridley sea turtles as beaches lie
empty of humans. It's thought that around 60 million
eggs have been deposited on Indian beaches this year.

One of the immediate responses to COVID-
19 has been a call to ban wildlife trade given the sus-
pected origin of the pandemic in a Chinese market
selling and butchering wild animals. There is clearly
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an urgent need to tackle wildlife trade that is illegal, un-
sustainable or carries major risks to human health and
biodiversity conservation. However, the calls for bans on
wildlife markets often include calls for bans on wet mar-
kets, but the two are not the same thing, and wet markets
could be a critical underpinning of informal food systems.
Second, the wildlife trade generates essential resources for
the world’s most vulnerable people, contributing to food
security for millions of people, particularly in developing
countries. Even a ban on wildlife trade has conservation
risks, including driving trade underground, making it even
harder to regulate, and encouraging further livestock pro-
duction. Moreover, in many cases, sustainable wildlife
trade can provide key incentives for local people to ac-
tively protect species and the habitat they depend on, lead-
ing to population recoveries. Most importantly, a singular
focus on wildlife trade overlooks the key drivers of the
emergence of infectious diseases: habitat destruction,
mostly driven by agricultural expansion and deforestation,
and industrial livestock production. Thus, the COVID-19
crisis provides a unique opportunity for a paradigm shift
both in our global food system and also in our approach to
conservation (Roe et al., 2020). Zoonosis-based epidem-
ics are inevitable unless we revisit our relationship with
the natural world, protect habitats, and regulate wildlife
trade, including live animals and non-sustenance products.
To prevent future zoonoses, governments must establish
effective legislation addressing wildlife trade, habitat pro-
tection, and reduction of the wildlife-livestock-human
interface (Borzee ef al., 2020).

Environmental degradation is increasing the like-
lihood of future pandemics like COVID-19, as habitat loss
and poaching increase close contact between wildlife and
people. This fact has been framed as a reason to increase
wildlife conservation efforts. We have many good reasons
to step up conservation efforts, but arguments for doing so
on the basis of pandemic prevention are rhetorically, ethi-
cally, and empirically flawed (Santana 2020). Even in
India’s lockdown, human-wildlife conflicts persisted, in-
creasing in towns that became unusually quiet. Asian ele-
phants were more regularly exploring human spaces in the
states of Assam, West Bengal, and Kerala in search of
food and, in the case of solitary tusker elephants, to ex-
pand their territories, potentially resulting in potentially
fatal consequences.

The effects of the COVID-19 pandemic lock-
down period have been reflected on the behaviour of
aquatic life. COVID-19 lockdown extends to the optimal
aquatic environment and aquatic life (CNN News Report-
ing, June, 2020). When sea beaches are closed due to
lockdowns, turtles are often found nesting in peace in
Florida (CNN 2020).A South Asian river dolphin known
as the "Gangetic Dolphin" was back in Kolkata, India,
nearly three decades after (Times of India, 2020). All the
evidence is somehow related to the instant change in the
ecosystem of the forest and water.

There is a huge negative impact of noise pollu-
tion on birds’ lives. So the silence lockdown appears to
have a peaceful living effect on the birds. Typical changes
in the behaviour of partial migratory birds are observed,
and they stay in sanctuaries a bit longer. Bird species like
open-billed stork, painted stork, grey heron, spoonbill,
spot-billed pelican, and ibis generally leave here by
March in India. But they have extended their stay period,
which may be due to less human activity and less noise
pollution in the lockdown period (The Hindu 2020). Birds
and butterflies have surged significantly across the

country. Resident birds are breeding much more than
before due to less human activity, no noise and air
pollution (India New England ,2020).

Pets also have some routine activities. In the
lockdown period, the restriction affects their normal
behaviour pattern. Sometimes they become ferocious
and behave in an abnormal way. Though common pets
like dogs, chickens, pigs, and ducks are not likely to
be infected, pet owners have no scope to move them.
Cats are suspected to carry and spread the virus, and
special care is needed for such species (Nature News
2020).

Generally, local street dogs, cats, monkeys,
crows, and free birds depend on the food of tourists
and domestic people. During lockdown, they are in a
food crisis, sometimes fighting with each other in the
process. Afterward, the government and a few NGOs
are arranging "natural restaurants" for the animals. The
roaming of wild animals in residential areas may be
due to a shortage of food. To cite an example, the deer
in Nara Park, Japan are usually fed by visitors, but
during the lockdown period, food is dried up as a re-
sult of which they might have left the park and taken
to the streets of the city to look for food.

The worldwide animal market, where thou-
sands of species are bought and sold every year, is a
serious threat to biodiversity. As the COVID-19 out-
break has started in the Hunan seafood market, China
has temporarily banned wildlife trading (Chakrabarty
and Maity, 2020). As it is supposed that transferable
diseases originate from animals, different countries
permanently ban wildlife tread, which is regarded as
good criteria for wildlife health and restoring the sus-
tainable eco-system. Saadat ef al. (2020) conducted a
survey in Hong Kong and discovered a large number
of masks, as well as other disposals, along a high-tied
line of the seashore. If biomedical waste is not discard-
ed according to medical protocol, it can infect and
even kill animals and aquatic life by mistakenly eating
it (Hellewell et al. 2020), and the ecosystems of both
land and water can suffer as a result. Therefore, the
restructuring of policies regarding medical waste man-
agement under COVID-19 has been the need of the
hour. Handling of COVID-19 dead bodies is another
new environmental issue. The number of deaths in
COVID-19 till date is around 4.5 million (as on Sep-
tember 6, 2021) and is supposed to be increased by
every hour. Dead bodies need to be mass buried rather
than handed over to their families for ritual.

Pangolins are the world’s most trafficked
mammals. Just like rhinos and many other wildlife
species, pangolins are falsely believed to possess me-
dicinal and spiritual properties. In some Asian cul-
tures, the scales of pangolin are believed to cure hang-
overs, impotence, and even cancer. Pangolin meat is
considered a rare delicacy in several countries, a
"luxury" reserved only for the most elite. Somewhat
ironically, pangolins are also suffering in Africa due to
the bush meat trade. In some countries, the locals are
willing to eat any animal they come across to sustain
themselves and their families.

Despite numerous media reports and an in-
creasing number of scientific papers documenting the
impact of the global lockdown on unusual animal be-
havior, information on changes in fertility, mortality,
or genetic effects remains lacking (Derryberry et al.,
2020, Rutz et al., 2020; Abd Rabou, 2020; Bar, 2020;
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Montgomery et al., 2021). There has been tremendous
difficulty in recording all these features and effects on
such a small group of people within such a minimal span
of time. However, in the case of the analyzed species, this
effect could be reliably shown, as traffic-related mortality
of hedgehogs is well-known and widely described; hedge-
hogs die on roads throughout the entire year, except dur-
ing winter hibernation, and the peak mortality is during
the summer months (Kristiansson, 1990; Rondinini, and
Doncaster, 2002; Haig ef al., 2014; Rautio et al., 2016;
Wright, ef al., 2020). One reason is hedgehogs' promiscu-
ous mating systems (Haig et al., 2014). But the pandemic
has had a great impact on the killings of such animals on
the road. The pandemic has also shown us that seemingly
extreme solutions and their implementation, such as a
mandatory lockdown.

To conclude, it is essential to understand how an
animal virus jumped species boundaries to infect humans
so productively, helping in the prevention of future zoon-
otic events. If SARS-CoV-2 is pre-adapted in another
animal species, then there is a risk of future re-emergence
events. In contrast, if the adaptive process occurred in
humans, then even if repeated zoonotic transfers occur,
they are unlikely to take off without the same series of
mutations (Wu et al., 2020). In addition, identifying the
closest viral relatives of SARS-CoV-2 circulating in ani-
mals will greatly assist studies of viral function (Zang et
al.,2020).SARS-CoV-2's infectiousness and transmissibil-
ity in humans may be explained in part by genomic fea-
tures. However, it is observed that all notable SARS-CoV-
2 features, including the optimized RBD and polybasic
cleavage site, are related to coronaviruses in nature (Zhou
et al., 2020). More scientific data could swing the balance
of evidence to favour one hypothesis over another. Ob-
taining related viral sequences from animal sources would
be the most definitive way of revealing viral origins
(Anderson et al., 2020). For example, a future observation
of an intermediate or fully formed polybasic cleavage site
in a SARS-CoV-2-like virus from animals would lend
even further support to the natural-selection hypotheses. It
would also be helpful to obtain more genetic and func-
tional data about SARS-CoV-2, including animal studies.
The identification of a potential intermediate host of
SARS-CoV-2, as well as sequencing of the virus from
very early cases, would similarly be highly informative
(Andersen et al., 2020). And human activities for a specif-
ic duration every year may restore the planetary environ-
ment, even if temporarily. If nothing else, such temporary
solutions will delay the tipping points of future environ-
mental crises. The scientific community will need to lead
from the front in creating solutions and in steering the
sociopolitical will required to implement these solutions
for a more long-lasting process of environmental conser-
vation. In the absence of such recognition, environmental
and biodiversity conservation may take a back seat on
national and international agendas following COVID-19
(Zhao et al., 2020).
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