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Destruction of forests and other wilderness spaces increase the risks of global pandemics. (photo: Tero 
Laakso) 

Where Pandemics Come From - and How to 
Stop Them 
By John R. Platt, The Revelator Extinction Countdown March 23, 2020  

As biodiversity disappears, the risk to human health increases. Experts say we need to protect wild 
spaces and species to help prevent future outbreaks.  

his continues to be a strange time, but 
that’s the new normal,” says ecologist Felicia 
Keesing. 
She’s speaking by phone from her backyard on a 
Monday morning, after spending three days 
helping to evacuate students from Bard College, 
in New York’s Hudson Valley, where she 
teaches. “It feels like the beginning of a new 
phase for us,” she says. 
It feels that way for a lot of us right now. The 
COVID-19 coronavirus pandemic has upended 
lives and economies around the world, and 
experts warn it’s likely to get worse before it gets 
better. 
“This outbreak is pretty much what all of us 
would have considered the worst-case scenario,” 
admits Keesing, who has spent the past two 

decades studying infectious diseases and how 
loss of species diversity affects human health. 
Her research, along with that of a growing 
number of scientists around the world, shows a 
clear pattern: As biodiversity decreases and wild 
spaces vanish, pathogens can run amok, putting 
humans, wild and domestic animals, and even 
plants at risk. 
No one can say for sure yet if COVID-19 came 
from any specific species or circumstance, but 
many experts have theorized that it jumped to 
humans in China’s so-called “wet markets,” 
where exotic animal meat has long been readily 
available for sale. 
Previously unknown viruses have emerged under 
similar circumstances, when humans took 
disparate animals out of their various native 
environments and penned them together. 
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“It’s a mix of biodiversity, but one that was 
created by people, not nature,” Keesing says. 
“We create a mix of species that don’t naturally 
occur together, and then it’s kind of like running 
an uncontrolled experiment. This virus jumps to 
that species.” Maybe that’s when a pathogen that 
we didn’t know about, that hadn’t previously 
made anyone sick (to our knowledge), suddenly 
becomes virulent and infects humans. “It was 
only when we did that to biodiversity that that 
virus became dangerous.” 
These types of markets pose one of the clearest 
threats to animal and human health, but they’re 
not the only threat. 
A greater risk is posed by the complex mix of 
habitat loss, population declines in wild species, 
and population increases among livestock and 
domesticated animals, invasive species and other 
more adaptable forms of wildlife. 
“All over the world there are fewer and fewer of 
most kinds of wild creatures and more and more 
domesticated creatures and humans,” Keesing 
says. “We’re losing wild species, but we’re doing 
it at the expense of increases in a very small 
number of species. Those domesticated species 

tend to be less diverse. We’re growing a lot of the 
same crops worldwide and raising a lot of the 
same animals, which makes for easier targets for 
pathogens. It’s much easier for them to move 
around.” 

 
Cattle in corals. Photo: USDA NRCS Montana 
(public domain, uncredited) 
That’s why the current outbreak has spread so 
quickly. “The fact that there are 7 billion people 
on the planet who are genetically very similar has 
been a boon for the COVID-19 virus, because 
there are so many of us at such high density that 
it’s able to spread through the population. We’ll 
see that play out for other kinds of pathogens, 
hopefully less virulent ones, maybe affecting 
wheat, corn, rice or chickens.” 
Another factor helping pathogens spread through 
the modern world is the preponderance of what 
Keesing calls “weedy species” — this includes 
domesticated animals, as well as invasives like 
rats and mice, and even common species such as 
pigeons. 
These “weedy” species have several 
characteristics in common. “They’re adaptable, 
they’re abundant, they tend to be small-bodied, 
and they reproduce quickly at a young age,” she 
explains. “They have shorter life spans, so they 
have a lot of turnover in their populations. And 
they have attributes that we’re still trying to 
understand that seem to make them better 
reservoirs for many different diseases.” 
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That’s why species going extinct and replaced in 
ecosystems poses a direct threat to humans. “The 
next emerging infection is more likely to come 
from a rat than from a rhino, right? We’re 
creating a planet in which the rats are thriving 
and the rhinos are disappearing, and when we 
create environments where those species thrive 
we’re absolutely affecting our health.” 
Even the decline of still-common species can 
have dangerous side effects. We’ve seen that 
over the past few decades with opossums in the 
United States. As their forest habitats have 
become fragmented, opossum populations have 
declined — and Lyme disease has increased. 
Opossums normally eat ticks, and these unique 
marsupials can resist the pathogen that causes 
Lyme, but they don’t do very well in altered 
habitats where “weedy,” invasive mice thrive. 
These invaders then carry an increased 
abundance of ticks, and the disease, to humans. 
(If you’ve ever seen a meme about the value of 
opossums for tick control, it’s based on work by 
Keesing and her colleagues.) 

 
The long-term solutions to these problems are 
simple to state but infinitely harder to 
accomplish. 

For one thing, we need to preserve more wild 
spaces and the species that live in them. “The 
bottom line is that humans are taking up more 
and more space on the planet,” Keesing says. 
“And whatever it is that we’re using that wild 
space for, whether it’s a suburban development 
or an Amazon warehouse, it’s prioritizing human 
needs over wild creatures. And that is having 
consequences for us.” 
For another, we need to find ways to boost 
populations of native species. “There’s no magic 
formula for that,” Keesing says. “You do it by 
making space for these creatures, and that 
requires people to make difficult choices. We’re 
all faced with difficult choices right now.” 
In addition to space, keeping those native species 
in their habitats, and protecting them from 
wildlife trafficking, remains essential. Many 
experts say that includes shutting down the exotic 
wildlife markets in China and around the world. 
And we need to keep supporting the science 
that’s improving our understanding of these 
issues. Keesing says that’s been a growing, 
vibrant field of study. 
“It’s been a tremendous turn in the last five years 
especially — but really the last 10 or even 15 
years — toward recognizing that the state of the 
environment affects the transmission of 
infectious diseases, and it’s led to the burgeoning 
of a bunch of disciplines or sub-disciplines that 
connect the health of humans, wildlife and other 
animals, plants and the environment together. A 
lot of scientists, and particularly graduate 
students and postdocs, are really, really inspired 
by the fact that those linkages exist, and that’s 
something we could continue to work on.” 
These steps may not offer much solace in the face 
of the current pandemic. But, as many experts are 
saying, now’s the time to start looking to the next 
problem down the road — be it another disease, 
climate change or something else entirely. 
“We do have other global challenges, and we’re 
all going to need to work together, and we’re all 
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going to need to change our behavior,” Keesing 
says. “That doesn’t mean it hasn’t been painful 
already, and there’s a lot more to come, but 

we’ve already seen that we can change our 
behavior quickly. We can learn from this 
experience.” 

Further Reading 
We’ve gathered 14 essential scientific papers discussing how biodiversity loss affects human health. 

A Alonso Aguirre, Changing Patterns of Emerging Zoonotic Diseases in Wildlife, Domestic Animals, and 
Humans Linked to Biodiversity Loss and Globalization, ILAR Journal, Volume 58, Issue 3, 2017, Pages 
315–318, https://doi.org/10.1093/ilar/ilx035 

Cardinale, B., Duffy, J., Gonzalez, A. et al. Biodiversity loss and its impact on humanity. Nature 486, 59–67 
(2012). https://doi.org/10.1038/nature11148 

Johnson CN, Balmford A, Brook BW, Buettel JC, Galetti M, Guangchun L, Wilmshurst JM. 2017. Biodiversity 
losses and conservation responses in the Anthropocene. Science 356:270–275. 
https://doi.org/10.1126/science.aam9317 

Keesing, F., Belden, L., Daszak, P. et al. Impacts of biodiversity on the emergence and transmission of infectious 
diseases. Nature 468, 647–652 (2010). https://doi.org/10.1038/nature09575 

Kilpatrick AM, Salkeld DJ, Titcomb G, Hahn MB. 2017 Conservation of biodiversity as a strategy for improving 
human health and well-being. Phil. Trans. R. Soc. B 372: 20160131. 
http://dx.doi.org/10.1098/rstb.2016.0131 

Marilyn J Roossinck, Fernando García-Arenal, Ecosystem simplification, biodiversity loss and plant virus 
emergence, Current Opinion in Virology, Volume 10, 2015, Pages 56-62, 
https://doi.org/10.1016/j.coviro.2015.01.005 

Mills, J.G., Weinstein, P., Gellie, N.J.C., Weyrich, L.S., Lowe, A.J. and Breed, M.F. (2017), Urban habitat 
restoration provides a human health benefit through microbiome rewilding: the Microbiome Rewilding 
Hypothesis. Restor Ecol, 25: 866-872. https://doi:10.1111/rec.12610 

Montira J. Pongsiri, Joe Roman, Vanessa O. Ezenwa, Tony L. Goldberg, Hillel S. Koren, Stephen C. Newbold, 
Richard S. Ostfeld, Subhrendu K. Pattanayak, Daniel J. Salkeld, Biodiversity Loss Affects Global Disease 
Ecology, BioScience, Volume 59, Issue 11, December 2009, Pages 945–954, 
https://doi.org/10.1525/bio.2009.59.11.6 

Ostfeld, R.S. (2009), Biodiversity loss and the rise of zoonotic pathogens. Clinical Microbiology and Infection, 
15: 40-43. http://doi:10.1111/j.1469-0691.2008.02691.x 

Patil RR, Kumar C, Bagvandas M., Biodiversity loss: Public health risk of disease spread and epidemics. Ann 
Trop Med Public Health 2017 http://www.atmph.org/text.asp?2017/10/6/1432/222642 

Rohr, J.R., Barrett, C.B., Civitello, D.J. et al. Emerging human infectious diseases and the links to global food 
production. Nat Sustain 2, 445–456 (2019). https://doi.org/10.1038/s41893-019-0293-3 

Rulli, M., Santini, M., Hayman, D. et al. The nexus between forest fragmentation in Africa and Ebola virus 
disease outbreaks. Sci Rep 7, 41613 (2017). https://doi.org/10.1038/srep41613 

Scott R. Granter, Richard S. Ostfeld, Danny A. Milner, Jr, Where the Wild Things Aren’t: Loss of Biodiversity, 
Emerging Infectious Diseases, and Implications for Diagnosticians, American Journal of Clinical 
Pathology, Volume 146, Issue 6, December 2016, Pages 644–646, https://doi.org/10.1093/ajcp/aqw197 

Wilkinson DA, Marshall JC, French NP, Hayman DTS. 2018 Habitat fragmentation, biodiversity loss and the risk 
of novel infectious disease emergence. J. R. Soc. Interface 15: 20180403. 
http://dx.doi.org/10.1098/rsif.2018.0403 


