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lated based on data covering just a few hundred years, at most—
with similarly shaky ones documented from an incomplete fossil 
record spanning thousands or millions of years is like comparing 
apples and oranges, agrees paleoecologist Felisa Smith of the Uni-
versity of New Mexico.

And technically, we haven’t hit the 75 percent mark yet, Pimm 
adds. One 2011 review concluded that, while we could meet that 
threshold in less than 540 years if all threatened birds and mam-

mals became extinct within a century and extinction rates continue 
unabated, today’s crisis “does not yet qualify as a mass extinction 
in the paleontological sense of the Big Five.”7 But holding such a 
high standard for an event to qualify as a mass extinction doesn’t 
allow a diagnosis until it’s essentially too late, notes ecologist Edd 
Hammill of Utah State University. “Just because something does 
not meet the criteria of mass extinction does not necessarily mean, 
‘Oh, well, it’s all fine then.’”

fearful of committing the “Romeo error”—declaring something as 
dead even though it’s really still alive and causing it to lose vital 
conservation funding. But Ceballos can name a handful of species 
that haven’t been spotted in decades and that he considers extinct, 
but which the IUCN still lists as endangered. These include Mexi-
co’s imperial woodpecker (Campephilus imperialis) and the Gua-
dalupe storm petrel (Hydrobates macrodactylus), he says.

IUCN records for invertebrates are even less helpful, notes 
biologist Robert Cowie of the University of Hawaiʻi at Mānoa. 
These organisms represent the overwhelming majority of bio-
diversity, but as of 2020, the IUCN has evaluated only around 
1.5 percent of known invertebrate species. The organization has 
only documented 63 insect extinctions out of more than a million 
known insects—a figure so small that some scholars have con-
cluded that overall extinction rates are extremely low and not of 
concern. But this ignores many invertebrate extinctions that have 
likely gone unnoticed, Cowie says. “When you’re talking about 
invertebrates, then you cannot take just those [IUCN] numbers.”

The sampling problem
Fortunately, there are other ways to gauge extinction rates. Many 
scientists have used the species-area curve—an ecological rela-
tionship between the size of an area and the number of species 
it contains—to predict the number of extinctions due to habitat 
loss. Because this method generates accurate predictions for well-
known taxa, “we have confidence that our predictions of extinc-
tions for invertebrates are likely to be true, even if so few are 
described,” writes Pimm to The Scientist in an email. As early 
as 1995, he and his colleagues used this curve to estimate that 
extinction rates of plants and animals were 100 to 1,000 times 
higher than background levels.3 That’s around 1,000 to 10,000 
times faster than species are diversifying, a comparison Pimm 
considers to be more useful than differences between past and 
present extinction rates. Places rich in endemic species, such as 
islands, are hardest hit.  

However, statistical ecologist Andrew Solow of the Woods Hole 
Oceanographic Institution notes that species-area estimates are 

imprecise. One complication is uncertainty about the exact ranges 
of different species—especially poorly understood and unknown 
ones—and whether or not they could seek refuge elsewhere if their 
habitat is destroyed. And extinction depends not just on habitat 
loss, but also on the population size of a given species and of the spe-
cies it interacts with. In fact, scientists have argued that the method 
either underestimates or overestimates extinction rates. “This kind 
of calculation [can] give you an idea about what’s going on, but it’s 
not really giving a precise or really completely defensible estimate of 
species loss,” Solow says. “Extrapolation is always a problem.”

In 2015, Cowie and his colleagues tried a different approach. 
They consulted mollusk experts about the conservation status of 
200 randomly selected land snail species. Those inquiries deter-
mined that 10 percent of the snails were most likely extinct, 
including some that the IUCN considered merely endangered.4 
Based on this figure, the team estimated that up to 5,200 ter-
restrial mollusk species are now likely extinct, out of more than 
73,000 known species. Extrapolating further, that would suggest 
that between 7.5 and 13 percent of all 2 million known species on 
Earth have gone extinct since around 1500, the date from which 
the IUCN records extinctions.5 That’s far more than the 882 spe-
cies officially reported extinct by the IUCN in 2020, and corre-
sponds to a rate of 150–260 extinctions per MSY. 

Scientists are gradually getting a handle on other little-under-
stood taxa. One 2019 study used IUCN data and extinction 
reports in the scientific literature for seed-bearing plants to esti-
mate a current extinction rate of up to 500 times a background 
rate previously reported by Pimm and colleagues of up to 0.35 
extinctions per MSY for plants.6 Mirroring a trend observed in 
animals, plant extinctions were dominated by species that were 
only recently discovered, by which time they were already rare.

In the marine realm, where biodiversity in general is poorly cat-
aloged, strikingly few extinctions have been documented; Cowie 
counts only one documented extinction of an exclusively marine 
fish species, for instance. That’s probably partly because members 
of a species tend to be more widely dispersed in the ocean—hence 
harder to wipe out—and possibly because they’ve been somewhat 
shielded from human impacts, Cowie says. The relative invulner-
ability of marine life is a key difference from previous mass extinc-
tions, in which ocean species—particularly clams, snails, and 
ammonites—were slammed, Witts adds. “When we start really see-
ing evidence for a lot of elevated losses in those groups, then we’re 
really in trouble.” 

Nevertheless, most scientists agree that overall extinction rates 
are much higher now than at any time in the past several million 
years, and perhaps even higher than during previous mass extinc-
tions. For some, like Ceballos, it’s clear that the current crisis is 
a mass extinction. But others disagree. “It’s almost impossible to 
make a credible scientific comparison between what is happening 
now and what happened in the past,” Pimm says, one reason being 
that while modern estimates are typically based on species, those 
that draw from the fossil record are based on genera or families. 
Comparing uncertain modern extinction rates—which are calcu-
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For the first time, we 
are trying to put our 
finger on a geologically 
superlative event while 
it’s happening.

—Jacquelyn Gill, University of Maine
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UNDERSTANDING TODAY’S CRISIS 
Estimates for extinction rates today are often based on data from the International Union for Conservation of Nature’s 
(IUCN) Red List, which compiles the conservation status of threatened species. Yet the organization has assessed only a 
fraction of known species—themselves only a fraction of the total number of species on Earth. And even among assessed 
species (data shown below), many are considered data-deficient. 

DATA FROM THE IUCN RED LIST
*INCLUDES SPECIES CLASSIFIED AS CRITICALLY ENDANGERED, 

ENDANGERED, AND VULNERABLE, AS WELL AS THOSE THAT ARE 
CONSERVATION DEPENDENT OR NEAR THREATENED
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