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Two types of West Virginia crayfish are now
federally protected as endangered
or threatened, and land use is to blame.
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The Big Sandy Crayfish

The Big Sandy Crayfish was introduced to the scientific
world in a paper published in 2014 by Loughman and
his colleagues. It was thought to inhabit the Guyandotte
and Big Sandy rivers in West Virginia and other
watersheds in Kentucky and Virginia. While studying
this large group, Loughman, Welsh, Roger Thomas
from The Ohio State University, and Jim Fetzner from
the Carnegie Museum of Natural History in Pittsburgh
discovered a very small population that did not belong
with the others. The interloper specimens were found
only in the part of the Guyandotte River that runs
through Wyoming County. The larger population
retained the name Big Sandy Crayfish, while the
smaller group was identified as the Guyandotte River
Crayfish—a species first described by scientists a
century earlier, in 1914, and thought to be extinct.
Before the surveys began, the Big Sandy Crayfish
population was considered stable, but needing
conservation attention. Loughman and the group quickly
realized how imperiled the species was and petitioned
to have it listed as a threatened animal by the U.S. Fish
and Wildlife Service through the Endangered Species
Act (ESA). It remains a threatened species today, and
Loughman says a large part of the “why” comes down to
land-use practices in the region.
“What’s causing the ultimate demise of these animals is
sedimentation in streams,” Loughman says. Sedimentation
is caused by improper land use and disruption and causes
sediment to cover the bottom of a stream like a fine
coating of dust, making the area inhospitable to most
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T

he next time you find yourself in a West
Virginia creek and spy a crayfish or two
flitting about the creekbed hard at work
doing what they do, remember this story.
These tiny creatures are threatened,
some even endangered, and are critically
important to the health of Mountain State streams.
West Virginians share their creeks with more than 20
species of crayfish, and many have been taxonomized by
renowned crayfish expert Zac Loughman of West Liberty
University, his team of graduate students, and Stuart Welsh
of West Virginia University. The West Virginia Division
of Natural Resources has funded much of this crayfish
research in hopes of assessing the state’s various species
and identifying the challenges to their continued survival.
The research group has been in every river, wetland, creek,
stream, and brook in West Virginia and has discovered at
least six species that no one knew existed.
The importance of this animal to the state’s ecosystem
cannot be overstated, Loughman says. In addition, they were
West Virginians long before there was a West Virginia. “As
a native of West Virginia, I feel it’s only right to do what I
can to make sure that all native West Virginians can stay
put in this state if they want to,” Loughman says. “And if
your ecosystem has a diverse crayfish community, they are
providing a diverse ecological function that can have ripple
effects all the way down the food web. If your crayfish
population crashes, your stream will begin to crash.”
The most recent surveys commissioned by DNR
focused on three specific species: the Big Sandy
Crayfish, the Guyandotte River Crayfish, and the
Greenbrier Cave Crayfish.
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FROM TOP A sample of the Big Sandy Crayfish found in Kentucky,
Virginia, and West Virginia watersheds.

The Guyandottte River Crayfish in its natural habitat—a small,
25-mile stretch of the river in Wyoming County.
Former graduate student Chris Vopal during a survey trip to study
the more than 20 crayfish species in West Virginia.

species of crayfish, especially the Big Sandy. Clear-cutting
of forests, removal of vegetation around forests, and other
changes to the natural landscape that cause the soil to dry
out are key factors causing sedimentation in West Virginia
streams and problems for its crayfish.
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The Guyandotte River Crayfish

Loughman led the effort in the Guyandotte River and
was thrilled when he realized that the crayfish they
found while surveying the population of the Big Sandy
was, in fact, the previously described Guyandotte River
Crayfish. This species was thought to be extinct, yet it
was found living in a tiny, 25-mile stretch of the river
in a watershed of more than 600 miles of streams. The
discovery prompted the group to report their finding to
DNR and to petition successfully for protection as an
endangered species through the ESA, bringing the total
number of protected crayfish species in the state to two
in 2016.
Loughman’s students continue making trips to the
region to monitor the Guyandotte River Crayfish even
today. They are now regular visitors to the Pineville area,
where residents know them and ask often about the status
of the endangered species that also calls the area home.
Nicole Sadecky is a newly minted heritage zoologist
for DNR and has been part of Loughman and Welsh’s
research group for several years as an endangered
species technician for the agency. She has held more
Guyandotte River Crayfish in her hands than anyone
else in the world, Loughman surmises. “I’ve studied
the animal for three years, and I’ve gotten to know it,”
Sadecky says. “I’m really rooting for that little guy. I
love everything about working for it. It’s so narrow
in its distribution and is really something special. It’s
beautiful, with its own personality. They are very
purposeful in their movement. They know what they’re
doing and are aware of a lot more than we think. When
you start studying them, you really start to understand
the complexity of their lives.”
There are species of crayfish that can tolerate
sediment loading in the waters that they call home,
Sadecky explains; the Guyandotte just isn’t one of them.
WONDERFULWV.COM
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The Greenbrier Cave Crayfish

Attempts to survey the Greenbrier Cave Crayfish have
been limited by opportunity, Loughman says, and by
the discovery of white-nose syndrome in the state’s
cave bat population. When the syndrome was first
discovered in 2010, the DNR requested a moratorium
on cave visitation. The cold-loving pathogen that causes
the fungus isn’t considered harmful to humans, but
humans can spread it from one cave to another, and
it can kill entire colonies of bats in a relatively short
period of time. As such, it was the only species out of
the state’s more than 20 crayfish species that the group
couldn’t sample for the comprehensive report.
Loughman and his crew are hopeful they will soon
be able to pick up where they left off.
“We hope to go this year or very soon,” he says.
“There is also talk of doing citizen science, since so
many people in this state are already going into caves.
The Greenbrier Cave Crayfish is the only one we know
next to nothing about in terms of its current status.”

Scientists were unable to complete their study of the Greenbrier Cave Crayfish, pictured
here, because of a fungal infection found in the state’s cave bat population.
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The crayfish surveys conducted by Loughman and
his team provided more information on the state’s
crayfish population than anyone could have hoped, and
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Future Conservation
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NICOLE SADECKY

Nicole Sadecky is a heritage zoologist for
DNR and has spent years studying the
Guyandotte River Crayfish. She says the
species does not tolerate sedimentation
well which is the main reason for its
protected status.

scientists around the world who are studying this animal
know more than they did even five years ago because of
the team’s efforts. Their studies are groundbreaking, and
Loughman says no one has ever done such a deep dive on
crayfish. “We’ve even added radio transmitters to them
to follow them as they move,” he says. “We know the
males like to hang out next to the females. Females like
their home rock, and boys try to move into the girls’ home
rocks. Our science points to these animals being far more
complicated than anyone ever gave them credit for, and
they’re critical to the environment.”
With two protected species now listed by the federal
government, conservation is key, and the animal’s impact
on ecosystems throughout the state is huge. Crayfish can

act as a bioindicator for stream
health and are a food source for
many other animals. Loughman
calls them “ecosystems engineers”
and says they account for a majority
of the biomass of a stream. “When
we see them leave streams or die off,
we see the whole stream ecosystem
start to crash.”
The protection of habitat is the
key to saving them. Welsh says
that stream rocks are a critical
part of crayfish habitat and, because
of sedimentation, there are fewer
stream rocks that are hospitable for
these animals. “I suspect that many
readers of Wonderful West Virginia
magazine can recall a time from their
youth wading in a creek and flipping
rocks to find crayfish. Because of
sedimentation, a lot of our streams
have few rocks that can be flipped,
as these rocks are embedded in
sediments. Streams degraded by
sedimentation support few crayfish
and provide an example of where loss
of habitat results in loss of crayfish.”
The federal government proposed new protections
for these two endangered species in January that, if
adopted, would designate 445 miles of streams as critical
habitat in Kentucky, Virginia, and West Virginia. The
Big Sandy Crayfish would enjoy protected habitat for
360 miles of streams in McDowell, Mingo, and Wayne
counties. The Guyandotte River Crayfish would also
have protected habitat encompassing 84 miles of streams
in Logan and Wyoming counties. w
Loughman and Welsh are working on a comprehensive book titled
Crayfishes of West Virginia. The pair hope to have it done by
the spring of 2021.
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