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That means that this most common algal species in lichens may find
itself in environments that are just too hot, forcing its range to change. 

“It was definitely an ‘Oh, my,’ moment, and definitely surprised me,”
Matthew Nelsen, a scientist at the field museum, said of when he first
realized what their research was showing. “I feel really silly, because I
should have known, especially from reading other papers, but
somehow I just didn’t expect it to be quite so striking.”

Lichens are important parts of the ecosystem. In dry environments,
they can help retain water. Some help recycle nutrients, sequester
carbon and indicate air quality. Others serve as a food source for
animals or even a tiny habitat for insects.

It’s difficult to predict what exactly will happen to lichens as the planet
warms, Nelsen said, but even if climate change does alter where certain
algae can exist, some fungi may be able to find other algal species to
partner with to form lichen, while others may need to shift ranges
along with the shifting algae.

“Symbioses might be very vulnerable to changing environments,”
Nelsen said. “The idea being that you’ve got two different organisms
involved that each have their own unique niches, they might not be
completely in sync with one another. And impacting one of those
symbiotes might have a cascading effect.”
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Life Forms in the Atmosphere 

Ecological communities floating in the atmosphere are far less studied 
than marine and terrestrial ecosystems. These communities of fungi 
and bacteria swept up into the air by gusts of wind are so small that the 
laws of gravity don’t apply to them. They float in the sky until they’re 
knocked to the ground by a raindrop or attached to a settling piece of 
dust. 

But novel techniques used in a recent study of the fungi and bacteria 
living up to two miles high in the sky found that temperature is the No. 
1 factor determining the composition of microbes in the atmosphere.



As global warming drives temperature changes, species composition 
and distribution of airborne microbes will also change, the study 
authors project. 

Studying life forms in the atmosphere has evolved over the last century 
from collecting samples on adhesive surfaces on the sides of early 20th 
century airplanes, to sophisticated air samplers taking simultaneous

“This is a super precise, super high resolution biological sensor that, for
the first time, lets you read the biological output as it changes in
response to temperature,” said lead author Stephan Schuster of
Nanyang Technological University in Singapore. 

Schuster and other researchers from Singapore Centre for
Environmental Life Sciences Engineering found that higher
temperatures may allow microbes to distribute more widely, possibly
globally, increasing the distribution of pathogens that could be
potentially harmful to human health and agriculture as the planet
warms. Their findings were published this month in the journal
Proceedings of the National Academy of Sciences (PNAS).

However, much is still unknown about what the ramifications of a
warming climate will be for these communities, Schuster said. 
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“This is not like fear mongering,” he said. “What we are saying is that

we now understand the mechanisms of how this can work.”
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