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TIME FRAME NARROWED 
FOR EARTH’S WORST EXTINCTION

Long before the dinosaurs disap-
peared, the world witnessed a 
much worse mass extinction, 
known as “the Great Dying,” 

that was arguably the deadliest time 
period in Earth’s history. Now, research-
ers say they have narrowed down the 
extinction’s time span to less than 
200,000 years, with peak extinctions hap-
pening in just 20,000 years.

During the Permian, diverse life forms 
roamed the sea and land, which con-
sisted of a lone supercontinent called 
Pangaea. “Life was pretty happy in the 
Permian,” says Samuel Bowring, a pale-
ontologist at MIT and co-author of the 
study, published in Science. Then the 
Late Permian mass extinction struck. 
About 90 percent of marine species and 
75 percent of terrestrial species were 
killed by an immense, global catastro-
phe. Earth’s biodiversity took millions 
of years to recover.

Paleontologists don’t definitively 
know the reasons behind the extinction, 
largely because it happened so far in the 
past, Bowring says, and because they 
haven’t found a smoking gun like the 
impact crater that has been associated 
with the end-Cretaceous mass extinc-
tion that killed the dinosaurs. Much of 
the sediment that would tell the story 

of the Great Dying was at the bottom of 
the ocean at the time, and has since been 
subducted into the mantle. But there is 
one region of the world where Permian 
rock is relatively abundant: South China. 
“We have many sections [of bedrock] 
that were completely marine from the 
Late Permian to the Early Triassic,” 

says Shuzhong Shen, a paleontologist 
at Nanjing Institute of Geology and 
Palaeontology in Nanjing, China, who 
led the study.

The team built a timeline using 29 beds 
of volcanic ash riddled with the fossils of 
species that died during the extinction. 
They measured the radioactive decay of 
lead and uranium in zircon found in the 
ash beds to date the fossils and matched 
their data against the disappearance 
of fossils to determine when species 
died off. They concluded the extinction 
started and ended within a period of less 
than 200,000 years, lasting from about 
252.3 million to 252.1 million years ago. 
Until recently, Shen says, the maximum 
length of the extinction event was consid-
ered to be about 500,000 years. The team 
also determined that the most deadly 
phase of the extinction, when declines 
were seen across the greatest number 
of species, lasted at most 20,000 years, 
and occurred near the beginning of the 
extinction around 252.28 million years 
ago. They found something else distinc-
tive in the bedrock: evidence of fire, and 
lots of it. The study’s authors suggest this 
means the climate became dramatically 
hotter and drier, causing widespread 
forest fires.

The data seem to suggest the extinc-
tion is connected to a massive volca-
nic eruption in what is known as the 
Siberian Traps, where millions of cubic 

The extinction started and ended 
within a period of less than 

200,000 years, lasting from about 
252.3 million to 252.1 million 

years ago.

These beds in Meishan, China, mark 
the Permian-Triassic boundary.

Entrance gate of the Meishan Geopark 
in China with sculptures of Hindeodus 
parvus, an index species from the 
base of the Triassic, and other Perm-
ian fossils.
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CAVE 
PAINTERS 
DIDN’T 
DREAM UP SPOTTED HORSES

Two spotted horses adorning 
the 35,000-year-old painted 
walls of Pech-Merle Cave in 
southern France may have 

been painted from memory rather than 
imagination, according to a study in 
Proceedings of the National Academy 
of Sciences.

Previously, scientists thought the 
genetic mutations responsible for 
spotted coats didn’t appear until 
after domestication of the horse about 
5000 B.C., suggesting an active imagi-
nation on the part of the artist who 
painted the two spotted horses on the 
cave wall. But the new study, led by 

geneticist Arne Ludwig of the Leibniz 
Institute for Zoo and Wildlife Research 
in Berlin, Germany, analyzed DNA 
preserved in the bones and teeth of 
31 horses that lived in Europe and 
Siberia as far back as 35,000 years 
ago and found that six of the animals 
shared a gene associated with the 
leopard-like spotting seen in modern 
horses, mules and donkeys. The others 
had either black or bay coats, account-
ing for all of the coat patterns that 
crop up in cave paintings, including at 
France’s famed Lascaux and Chauvet 
cave complexes.

Mary Caperton Morton

EARLIEST 
EUROPEANS 
TAKE A STEP 
BACK

Reanalysis of a human jaw-
bone discovered in England 
and two teeth from an Italian 
site suggests that these fos-

sils, described in Nature by two inde-
pendent teams, represent the earliest 
physical evidence for anatomically 
modern humans in Europe.

Using a more refined carbon dating 
technique known as ultrafiltration, a 
team led by Thomas Higham of the 
University of Oxford in England, dated 
the jawbone to between 44,200 and 
41,500 years old. Examination of two 
molars found at the Grotta del Cavallo 
site in southern Italy by a team led 
by Stefano Benazzi of the University 
of Vienna in Austria confirmed the 
teeth came from anatomically modern 
humans, not Neanderthals as previ-
ously reported. Radiocarbon dating 
placed the teeth between 45,000 and 
43,000 years old.

The jawbone and teeth represent 
some of the first fossil evidence for 
the rapid dispersal of early modern 
humans across Europe well before 
40,000 years ago. Based on stone tools, 
scientists think that the earliest modern 
humans in Europe appeared between 
44,000 and 42,000 years ago, but fossil 
evidence for early humans is rare.

Mary Caperton Morton

Spotted coat patterns may have 
emerged as much as 30,000 years 
earlier than previously thought, well 
before equine domestication.

Originally found in 1927, this jaw-
bone, discovered in Devon, England, 
is now thought to be a remnant of 
the oldest-known modern human 
in Europe.

kilometers of ash still lie, the authors 
reported. This massive, steady series of 
eruptions would have filled the atmo-
sphere with greenhouse gases, including 
carbon dioxide. Much of the carbon diox-
ide ejected into the atmosphere would 
have then been absorbed by the ocean, 
causing oxygen levels in the water to 
drop. Without oxygen, the vast majority 
of ocean life would have died, leaving 
behind mostly microbes, which took 
over to fill in the ecological gap. “you 
clean out all the ecosystems and new 
(species) take over,” Bowring says.

This study is well done and certainly 
adds to the existing body of data, says 
Paul Renne, a geochemist at University 
of California at Berkeley who was not 
involved in the new study, but it is still 
too soon to definitively connect the 
Siberian Traps to the extinction. “We 

have no idea where those volcanic 
ashes in China come from. All we know 
is they’re great markers and we can 
date them very precisely,” Renne says. 
“There’s a lot of potential sources [of the 
extinction], all of which are reasonable to 
invoke and yet maddeningly difficult to 
actually prove.” But at the very least, he 
says, the new data help solidify the cor-
relation between the timing of the extinc-
tion and the eruption. “They’ve been 
able to show the eruption was indeed 
synchronous [with the extinction].”

Climate change driven by the Siberian 
Traps eruption is just one idea, and the 
cause of the Great Dying remains uncer-
tain, Bowring adds. “People have been 
arguing about that for a long time,” he 
says. “you could probably ask 10 paleon-
tologists and get 10 different answers.”

Sean Treacy
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