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magine an overheated Earth where the oceans have become steaming pools of
acid and most plants and animals are extinct. • This is no doomsday vision of
the future. Our planet went through this exact scenario 250 million years ago
during a time that scientists call the Great Dying. • The world’s greatest extinc-
tion event wiped out 90 percent of life in the oceans and about 70 percent on
land. • Earth did recover, but it took about 5 million years, according to a team
of earth scientists, including Ohio State University geologist Matthew Saltz-

man. • “That’s a relatively long amount of time,” he said. “We see mass extinctions
throughout Earth’s history and, in most cases, the recovery took place in about 1 mil-
lion years or so.” • The researchers say they have unraveled the mystery of this 5-mil-
lion-year hangover. The answer, they say, is climate change.

The same phenomenon that
climatologists today link to the
burning of fossil fuels played an
integral role in the extended re-
covery from the Great Dying.

Researchers say the mass ex-
tinction was triggered by a series
of severe volcanic eruptions in a
region called the Siberian Traps.
After 1 million years of heavy vol-
canic activity, an area larger than
Europe was covered in a layer of
once-molten igneous rock 1 mile
to 3 miles thick.

But that alone likely wasn’t
enough to kill off nearly every-
thing and delay the eventual re-
covery. Researchers theorize that
magma from the initial eruptions
burned through an ancient coal
bed. That event, in essence, un-
leashed hell.

Thomas Algeo, a University of
Cincinnati geologist, said huge
amounts of carbon dioxide and
methane were released, killing off
most remaining species. (Those
species that survived, including
dinosaurs, later grew and diversi-
fied.)

Algeo leads the team that in-
cludes Saltzman and OSU doctoral
student Alexa Sedlacek. Their
work is supported by the National
Science Foundation.

Scientists say carbon dioxide is
the main culprit behind modern
climate change, trapping heat in
the atmosphere. Add methane to

the mix, and you have even more
trouble. Methane is 20 times more
effective than carbon dioxide at
trapping that heat.

After the Great Dying, increases
in global temperatures made life
nearly impossible for plants and
animals on land and heated the
oceans to an average 100 degrees
Fahrenheit. In the air, carbon
dioxide and methane mixed with
water and formed acid rain, which
turned the world’s oceans acidic.

The acid rain also eroded rock
and sent tons of sediment into the
oceans, where it clogged gills on
remaining aquatic animals and
buried plants. The loss of life on
land also aided the erosion, Sedla-
cek said.

“Because of the mass extinction
on land, there were less forest
ecosystems, and that left more
exposed rocks for weathering,”
she said.

Sedlacek and Saltzman analyzed

limestone rock that formed in the
oceans from those eroded sedi-
ments and turned up in a gorge in
northern Iran. By measuring the
amount of carbon in the rock,
collaborating Austrian research-
ers were able to show that Earth’s
climate was altered for about 5
million years after the extinction
event.

Powdered rock was then sent to
Saltzman and Sedlacek, who
measured the ratio of two iso-
topes of strontium to show how
much bedrock eroded from the
land to the oceans. A change in
that ratio indicated a rapid pace
of erosion.

The findings on the ocean’s
increased temperatures came
from a separate study by re-
searchers at China University of
Geosciences, Wuhan, which was
published recently in the journal
Science. Saltzman and Sedlacek
presented their erosion findings
on Nov. 4 in Charlotte, N.C., at the
Geological Society of America’s
annual meeting.

Saltzman said the Great Dying
offers a window on the effects of
climate change. He and Algeo
cautioned that the current pre-
dictions for climate change are far
from the global catastrophe that
occurred 250 million years ago.

Algeo estimates the average
temperature increase then was
two to three times higher than the
increase climatologists are fore-
casting.

Still, Saltzman said reactions to
climate change can be severe.

“Life is quite sensitive to the
temperature changes,” he said.
“It’s pretty clear from the geologic
record that the more severe the
episode of global warming the
more difficult it is for species to
re-establish themselves.

“To me, the lesson is if you add
CO2 to the atmosphere you in-
crease global temperatures, and
this has a negative impact on the
diversity of life.”
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The Great Dying
Nearly all life on Earth was wiped out 250 million years ago by volcanic eruptions in a region now called the Siberian 
Traps. Global warming and acid rain that followed these eruptions delayed the revival of Earth’s species for at least 
5 million years. How it happened:
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5 million-year
hangover

Scientists say climate change slowed 
recovery after the world’s greatest 

extinction event 250 million years ago
By Spencer Hunt | THE COLUMBUS DISPATCH

I

This fossil of a Crinoid, a starfish relative that lived at the time of the
great Permian extinction, is in Ohio State’s Orton Geological Museum. 
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The website of an orga-
nization called Plants Need
CO2 notes that “Carbon diox-
ide is green ... and green is
good!” The group has a point.
Plants do need carbon dioxide,

and water,
too. 

Still, a lot of
people on the
East Coast
might be won-
dering if too
much of that
good carbon
dioxide had
anything to do
with all that
water in their
subway tun-

nels and living rooms. Cli-
mate-change models predict
an increasing number of su-
perstorms such as Sandy in
the future.

In biology, the benefits of
carbon dioxide and water
depend upon their amounts.
Anyone who tries to grow a
garden knows the harm of
over-watering or under-water-
ing it.

Plants use carbon dioxide,
water and sunlight to syn-
thesize sugar; hence the term
photosynthesis. Every high
school in the country expects
its students to understand this.

Some of the physics and
chemistry of photosynthesis is
complex, but we have an in-
tuitive feel for its biological
aspects. 

Carbon dioxide and water
are not rich in usable energy;
we stop fires with them. Sugar,
on the other hand, is rich in
usable energy and burns read-
ily. Think of marshmallows
over campfires.

Why do plants synthesize
sugar? It’s certainly not to
provide us with maple syrup or
frost our corn flakes. We tap
into plants for sugar just as
aphids do, and plants would
do fine without us.

Plants use sunlight energy
bound up in their sugars to
drive the chemical reactions of
their lives, such as growing
leaves and reproducing. Plants
also use sugar molecules as
building blocks in making
wood. When we burn that
wood, we release the sunlight
the plants used to make it.

Every grade-school student
who has ever visited a mu-
seum or surfed the Web knows
that buried trunks of trees and
bodies of marine algae eventu-
ally became today’s coal, oil
and natural gas. We release the
sunlight that plants used mil-
lions of years ago to make
those fossil fuels.

Along with the prehistoric
sunlight used by those plants
and algae, we also release the
prehistoric carbon dioxide they
used in synthesizing sugar.
High-school biology students
know this as the carbon cycle.
Over the past couple of
hundred years, we have begun
releasing millions of years of
stored, prehistoric carbon
dioxide. No wonder we’re
awash in the stuff. 

Why would a nonprofit orga-
nization such as Plants Need
CO2 want to “educate the pub-
lic on the positive effects of ...
CO2”? The website is registered
to a director of EOG Resources
and an honorary director of
the American Petroleum In-
stitute. EOG Resources was
formerly known as Enron Oil
and Gas, a Fortune 500 com-
pany.

A nonprofit organization and
website started by a fossil-fuel-
industry executive to educate
the public about the benefits
of carbon dioxide is reminis-
cent of the Tobacco Institute.
Tobacco companies started
that organization to put smok-
ing in a good light as concerns
about lung cancer grew. 

Climate-change models
predict more Sandy-class su-
perstorms. Recent and future
victims of those storms will
probably see industry-based
campaigns about good carbon
dioxide as another smoke
screen. 

Steve Rissing is a biology
professor at Ohio State Uni-
versity.

steverissing@hotmail.com
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Can CO2 be
good? Yes,
but not too
much of it 
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