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within a geologically short period of time, typically less than two mil-
lion years. The four previous mass extinctions were also thought to 
have involved climatic changes—due to large-scale volcanic erup-
tions, for example—and in one case obliterated all but 5 percent 
of species. (See illustration below.) In between these events were 
smaller extinction episodes and periods of relative stability, with 
new species often arising at rates that compensated for species losses.  

Now, many scientists fear that the next ordeal of this scale is 
close—this time around, caused by our species, which sprang onto 
the scene within the last few hundred thousand years. Although we’re 
still far away from reaching the 75 percent mark, extinction rates are 
climbing, and many more species appear to be on the brink. Scien-
tists point to the worldwide destruction of natural habitats and the 
exploitation of wild species, along with climate change, pollution, and 
ecological disruption caused by the spread of invasive organisms, as 
driving factors. Indeed, Witts says he reckons that the sheer speed of 
environmental change today is similar to that caused by the asteroid. 

Whether current biodiversity loss—a crisis by any measure—
meets the criteria for another mass extinction is hotly debated. Much 
of the debate hinges on accurately measuring the scale of modern-
day and prehuman extinction, which is complicated by an incom-
plete understanding of present and past biodiversity. Some scientists 
also question whether diagnosing a mass extinction is even relevant. 

“We’re in this really unusual position, where, for the first time, 
we are trying to put our finger on a geologically superlative event 
while it’s happening,” says Jacquelyn Gill, a paleoecologist at the 
University of Maine. However, when it comes to biodiversity loss, 
“just evoking the fact that our influences could even be on the scale 
of a comet or some of these other big events in the past—I think 
that should be giving us pause.” 

Estimating species extinctions
Extinction rates are often measured with a metric called millions 
of species-years (MSY), or the estimated number of extinctions 

per 10,000 species per 100 years, for any given taxa in ques-
tion. To assess the current biodiversity crisis, researchers typi-
cally focus on investigating whether current extinction rates are 
above background rates over the past few million years, and if 
so, by how much. But these two metrics are tricky to estimate, 
Gill notes. Scientists don’t even know how many species exist or 
have existed in the past. 

The fossil record—an incomplete archive of biodiversity, as not 
all organisms fossilize—has produced various estimates of back-
ground extinction rates, that is, the usual rate of species turnover 
in between mass extinction events. They usually fall somewhere 
between 0.1 and 2 extinctions per MSY for different taxa. At most, 
that’s two species disappearing in a century for every 10,000 spe-
cies present. That’s lower than the average rate at which species 
diversify, meaning that most of the time, the planet is becoming 
more speciose, not less, says conservation scientist Stuart Pimm of 
Duke University’s Nicholas School of the Environment.

Many estimates for today’s extinction rates are based on the 
Red List compiled by the International Union for Conservation of 
Nature (IUCN). Although it’s the most comprehensive database of 
the conservation statuses of wild species, only around 142,500 ani-
mal, plant, and fungal species have been assessed—just 6.5 percent 
of the roughly 2.2 million species known to science, which itself is 
a fraction of the species on Earth. There are, however, good records 
for vertebrates, such as mammals and birds, for which the IUCN 
has evaluated nearly all described species. In 2015, based on verte-
brate data, ecologist and conservation biologist Gerardo Ceballos of 
the Universidad Nacional Autónoma de México and his colleagues 
estimated that the rate of species loss over the past century is up to 
200 extinctions per MSY2—“incredibly high compared to what hap-
pened in the last few million years,” Ceballos says. “For us, it was a 
clear indication that we have entered a sixth mass extinction.”

Ceballos says the IUCN-based figures are underestimates. 
The IUCN is notoriously cautious about listing species as extinct, IL

L
U

S
T

R
A

T
IO

N
S

 B
Y

 ©
 L

A
U

R
IE

 O
’K

E
E

F
E

; 
 

IC
O

N
S

 F
R

O
M

 ©
 I

S
T

O
C

K
.C

O
M

, 
G

R
E

E
N

TA
N

A

1       ORDOVICIAN- 
     SILURIAN 
The Ordovician-Silurian mass 
extinction event may have wiped 
out some 85 percent of species, 
including many of the inverte-
brates this period is known for. 
Some scientists hypothesize the 
extinction crisis was driven by 
changes in ocean chemistry or a 
cooling climate that caused sea 
levels to drop as glaciers formed. 

2      LATE DEVONIAN 
The late Devonian period was char-
acterized by many environmen-
tal changes, although it’s not clear 
what caused an estimated 70 to 80 
percent drop in species numbers. 
Some scientists don’t consider this 
event a mass extinction event based 
on analyses suggesting the biodi-
versity trend was driven more by a 
decrease in speciation rates than by 
an increase in extinction rates. 

3      PERMIAN-TRIASSIC 
Commonly referred to as the 
“Great Dying,” this extinction 
event is estimated to have 
wiped out more than 95 per-
cent of marine species, as well 
as some terrestrial amphibians 
and reptiles. Many scientists 
think a key culprit was wide-
spread volcanic activity. 

4      TRIASSIC-JURASSIC 
Global warming triggered by heavy 
volcanic activity is hypothesized  
by some scientists to have caused 
the end-Triassic extinction event 
that obliterated up to 80 percent 
of Earth’s species. These included 
many ammonites and land-dwelling 
crocodile relatives. 

5      CRETACEOUS- 
    PALEOGENE 
The most famous and well-studied 
of mass extinction events, the so-
called K-Pg extinction killed off the 
nonavian dinosaurs after an asteroid 
collided with Earth. Some research-
ers believe the crisis was exacer-
bated by heavy volcanic activity  
in what is now India.

6      TODAY’S CRISIS 
Human activity—causing land use 
change, global warming, and pol-
lution—are driving heightened 
extinction rates and population 
declines across many taxa. Some 
scientists argue we’re currently 
facing a sixth mass extinction, but 
others say it’s too early to make 
that call. 

THE BIG FIVE 
Most scientists agree that five events in Earth’s 
history qualify as “mass extinctions”—defined as 
events where more than three-quarters of estimated 
species are wiped out. These ordeals were caused 
by natural phenomena, typically involving climatic 
changes, although the exact processes involved 
and the chain of events are often debated. Current 
trends suggest we’re now in another extinction crisis, 
although it’s unclear if whether that amounts to a 
sixth mass extinction.

NOTE: Many estimates of species losses provided 
here are uncertain, some applying to specific taxa or 
estimated based on family or genera figures.

CAMBRIAN ORDOVICIAN SILURIAN DEVONIAN CARBONIFEROUS PERMIAN TRIASSIC JURASSIC CRETACEOUS PALEOGENE NEOGENE QUATERNARY

MILLIONS OF YEARS AGO MILLIONS OF YEARS AGO

541 485 443 419 359 299 252 201 145 66 23 2.6
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