
age determination,” Kidwell says, allowing the age of
even an individual shell to be precisely known. “These
revolutions have transformed our ability to reconstruct
history,” she says.

With these new tools—and a strong sense of mis-
sion—conservation paleobiology is now growing
rapidly, with a 2011 National Science Foundation
workshop (2) and review papers (3) that have defined
the field and its challenges. “What’s new is a sense of
community and a critical mass of people who call
themselves conservation paleobiologists,” says Cornell
University paleoecologist, Gregory Dietl. “Students are
excited to go into it because they want to make a dif-
ference.” In a 2017 review in Science (4), more than
40 scientists argue that the knowledge gleaned from
the fossil record “will be essential to sustain biodiversity
and all of the facets of nature that humans need as we
continue to rapidly change the world over the next
few decades.”

Big Oysters
At the heart of most of these approaches is a search for
new ideas that help tackle complex environmental and
ecological challenges. After arriving at the College of
William & Mary in 2001, geologist Rowan Lockwood,
now a full professor of geology there, realized the
fossil record “could be leveraged to look at real world
problems,” she says. One pressing problem: the
precipitous decline in populations of Chesapeake Bay
oysters. Before there were any human inhabitants,
oysters filtered the water of the Bay about once every
3 days, scientists calculate. Now, that’s once every

300 days. Overall, oyster reefs around the world have
declined by more than 85%.

To compare the current oyster population to that
of the past, Lockwood traveled up and down the
tributaries of the Bay looking for fossil oysters poking
out of the river cliffs. Some of those oyster reefs, laid
down in warmer periods when sea levels were higher,
are “spectacular,” Lockwood says. “The oysters are
still oriented in the way they were when alive, a wit-
ness to an instant in time.”

Lockwood collected more than 4,000 fossil oysters
from 11 different sites, dating from 80,000 to 500,000
years ago. These ancient bivalves were enormous—
three times the size of today’s biggest oysters at up to
30 centimeters—so Lockwood first suspected they
must have grown faster back then. But her data showed
something else: the ancient oysters lived to ripe old
ages, up to 25 years old, compared to just 5 years
old today.

The surprise finding strengthens the case for cre-
ating sanctuaries where oysters are allowed to grow
old and large, which leads to far greater production
and increases the chances that more oysters will sur-
vive the two diseases that plague the population. Al-
though closing areas to harvesting is politically
difficult, researchers and fisheries managers have al-
ready shown that creating a few sanctuary areas has
helped oyster numbers in the Bay climb some 12-fold
from a near zero nadir in 2000. “There is still some
frustration with the pace of restoration, but I’m much
more encouraged about things than 20 years ago,”
says Mark Luckenbach, professor of marine science at
the Virginia Institute of Marine Science.

In 2014, the pulse flow of Colorado River water (background) approached the tidal channels (foreground) of the Gulf of
California; it was the first time the river had reached the sea since 1999. Somuchwater is diverted from the river for drinking,
agriculture, and other uses that water rarelymakes it all theway to the sea. Image courtesy of PeteMcBride (photographer).
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