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As little as 14,000 years ago, lions roamed across most of Earth’s continents, including 
Europe, Asia and the Americas.

Though it is not possible to tell what caused the lions to go extinct, evidence taken from 
fossils and ancient cave paintings suggests that human hunting could have played a role 
in their downfall.

Now, some researchers say that large animals, ranging from lions and elephants to giant 
tortoises and donkeys, should be reintroduced to areas where they once thrived.

It is argued that this type of conservation, which is known as “rewilding”, could help to 
restore ecosystems to what they could have looked like before major human interference.

A special issue published today by the Royal Society explores how rewilding could help 
to tackle climate change and its impacts, as well as how future warming could affect the 
success of rewilding schemes.

Could elephants tackle emissions?
Trophic rewilding refers to the restoration of dwindling or recently lost animal populations. 
(This is opposed to “Pleistocene rewilding”, which is concerned with reintroducing animals 
that have long been extinct in an area, such as the idea of returning mammoths to Siberia.)

The paper argues that reintroducing large herbivores, such as elephants, sloths and tapirs, 
could help countries to lower their emissions for several reasons.

Large herbivores were once a common sight in all of Earth’s habitable continents. However, 
hundreds of years of intensive livestock farming has contributed to steep declines in native 
herbivores and large increases in cattle. Today, there are around 1.5bn cows on Earth.

The replacement of native animals with cattle has caused steep rises in emissions of 
methane – a greenhouse gas that is 34 times more potent than CO2 over a 100-year period.

This is because cows are “ruminants” – meaning that they have specialised stomachs 
capable of digesting tough and fibrous material, such as grass through fermentation. The 
digestive process causes cows to belch out high amounts of methane.

Native herbivores, on the other hand, can have much smaller methane footprints. Many 
large herbivores, including rhinos, elephants and camels, are “hindgut fermenters” – 
meaning that they have a simple stomach and carry out fermentation of food in the large 
intestine.

This type of digestion produces much smaller amounts of methane, says study lead 
author Prof Joris Cromsigt, a researcher of megafauna (large animals) from the Swedish 
University of Agricultural Sciences.
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However, to date, there has been no research comparing the methane footprints of 
different large herbivores and cattle, he tells Carbon Brief:

“Little empirical data is out there for wildlife. The largest emissions, per individual animal, 
come from large ruminants, such as cattle, and similar wild species, such as African 
buffalo or American bison. The least methane is, in principle, produced by the large non-
ruminants, such as rhino, elephant and equid [horse] species.”

Research released in 2017 estimated that, over the past 1,000 years, the replacement of 
wildlife with cattle in Africa has caused methane emissions to more than double from 
3.4m tonnes a year to 8.9m tonnes a year.

The reintroduction of large herbivores could also boost the carbon storage of forests, 
Cromsigt says.

This is because large herbivores act as long-distance seed dispersers for large fruit trees. 
In fact, research suggests that many large tree species in South America (such as the 
jicaro tree, shown below) may have evolved giant fruit in order to entice now-extinct large 
herbivores, such as the giant ground sloth.

Without large herbivores, numbers of the tallest and woodiest trees – which also store 
the most carbon – have declined. Additionally, research shows that the loss of living 
herbivores, such as American tapirs and African and Asian forest elephants, could cause 
the world’s tropical forests to lose between 2% and 12% of their stored carbon.

Costly conservation
It can be reasoned then, Cromsigt argues, that replacing cattle with wildlife could lower 
methane emissions, while boosting carbon stores in forests.

However, at present, many of the world’s large herbivores are critically endangered and 
face threats from poaching, habitat loss and conflict with humans. Research released this 
month found that humans have caused more than 300 mammal species to go extinct, 
undoing the work of millions of years of evolution.

One way to incentivise people to protect and try to restore wildlife numbers could be “to 
make it pay for itself”, Cromsigt says.

He points to an example of South Africa, where legislation introduced in 1991 gave people 
ownership over wildlife on their land. The new rules saw a massive rise in wildlife farms 
for game hunting, which led to the total estimated number of wild animals in the country 
rising from around 500,000 in the 1960s to close to 18m in 2010.

Cromsigt suggests that, if people switched from eating farmed beef to wild game, cattle 
ranchers could be incentivised to protect wildlife instead of cattle. He admits, however, 
that such a change would require “a radical cultural shift”.
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White rhinos and wildfires
As well as tackling the root cause of climate change, rewilding could be used to help 
humans and ecosystems adapt to some of its impacts, according to the special issue.

In many parts of the world, climate change is likely to be making wildfires more severe. 
This is because warming has led to higher summer temperatures and, in some regions, 
less summer rainfall – creating the dry, tinderbox conditions that enable fires to quickly 
spread.

Some large herbivores are thought to play a role in suppressing wildfires, according to a 
second paper in the special issue.

One reason for this is because large herbivores eat fallen leaves and vegetation, which 
would otherwise act as fuel in a fire. Second, herbivores eat some plants, but leave others, 
which can change the makeup of plants in a forest. “This can mean that zones of low 
and high flammability are interspersed in arrangements that could impede the spread 
of landscape fires,” the authors say. Third, some animals alter their forest landscapes by 
leaving trails or digging holes. The bare patches of land left behind from these activities 
can act as fire breaks, the researchers say:

“The physical scale of these features can be substantial. For example, in a montane 
vegetation complex in Tasmania, 10% or more of the ground surface was covered by 
animal paths, mostly created by medium-sized macropods [kangaroos and wallabies] and 
wombats.”

This article has been edited. Read the full version here: https://www.carbonbrief.org/in-
depth-could-rewilding-help-tackle-climate-change
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