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The Cheat Mountain salamander is a threatened
species that lives in small populations at the
highest elevations in the Mountain State. The
average adult is only 3 inches in length.
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The
Lonely
Salamander
The Mountain State’s endemic Cheat
Mountain salamander is threatened, but
ongoing efforts hope to reverse that.
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he Mountain State is home to 35 species of salamanders. These
amphibians are secretive and elusive, often only spotted by
turning over rocks or lifting decaying logs that litter the forest
floor. Most people pass by their secret hiding spots without
even noticing.
One of the state’s salamanders, the Cheat Mountain
salamander—or CMS, as it’s come to be known—is so
geographically isolated and niche-specific that it faces a very grave threat.
The CMS received its federal designation as threatened under the Endangered
Species Act in 1989, and it’s one of only a dozen or so federally listed animals in
West Virginia, says Kevin Oxenrider, Amphibian and Reptile Program Leader
for the West Virginia Division of Natural Resources. “It’s protected now because
of habitat destruction and the fact that its range is so limited.”

Its Discovery

The Cheat Mountain salamander belongs to the genus Plethodon. Salamanders
within the genus are typically smaller than other salamanders, says Donald
Brown, a research assistant professor in the Division of Forestry and Natural
Resources at West Virginia University. The CMS, Plethodon nettingi, is endemic
to West Virginia, which means it’s native and restricted to a certain area.
Herpetologist M. Graham Netting and his colleague Leonard Llewellyn
first encountered the salamander. In 1938, another scientist, N. Bayard Green,
described and named it as its own species.
“My thesis advisor was none other than N. Bayard Green,” says Tom Pauley,
a leading expert on the CMS who first became aware of it when he was a
graduate student at Marshall University in the mid-1960s. He studied under
Green for two years before he began his teaching career in 1966 at Salem
College in Harrison County. “During the early years of my career, I was
searching for any amphibians and reptiles throughout the area near the college.”
The CMS doesn’t live near Salem, so it wasn’t until Pauley enrolled in a Ph.D.
program at West Virginia University in 1969 that he got to see the fabled animal
up close. “My first class, herpetology, was at the WVU Biological Station at Terra
Alta in Preston County. Green taught this course, and he took the class on a field
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Salamanders often make their homes under rocks,
beneath decaying logs, or under leaf litter on the
forest floor. Even the smallest disturbance to their
habitat can have a big, lasting impacts.

trip to search for CMS at Gaudineer and Barton knobs
in Pocahontas and Randolph counties, respectively.”
That field trip instilled in Pauley a natural curiosity
about the species. Six years later, he received a package
with a letter from Monongahela National Forest
biologist Arnold Shultz asking him to identify a
preserved salamander that was enclosed in the package.
The specimen was indeed a CMS, and, with that
identification and subsequent discussions with the staff
of the MNF, Pauley was offered a small grant to study
CMS in the national forest.
“This was my first really close look at a species that
would become the focus of a large part of my life’s work
and professional career,” says Pauley, who is now a professor
emeritus of biological sciences at Marshall University.
Pauley’s studies have contributed much of what we
know about the CMS and are referenced by others
working on the species. “The largest CMS we found at
our monitoring site this year was 94.3 millimeters—3.7
inches—and the average adult measured 3 inches
in total length,” says WVU’s Brown. “In looking at
Pauley’s studies over the last 40-plus years, CMS
is known to occur in just five counties: Randolph,
Pendleton, Pocahontas, Tucker, and extending into
the edge of Grant County.” Its diet consists of ants
and other small invertebrates, and it tends to love the
high-elevation red spruce forest.
The CMS is happiest at the state’s highest elevations,
from 2,000 feet of elevation and above, and in an area
that stretches from Blackwater Falls to Spruce Knob,
Pauley explains.
During the height of logging activities in the state,
as much as 95 percent of the old-growth red spruce
forests were removed. “It took just a matter of years
for the logging industry to decimate large tracts of the
red spruce forests,” Pauley says. Fires raged through
these clear-cut locations, killing all of the exposed
salamanders. Only animals that were under large rocks
had any hope of escaping the infernos.
This obliteration of a high-altitude ecosystem—
along with subsequent threats, including hybridization,
competition, and, now, climate change—crucially
fragmented CMS populations.
“Over the last 42 years, I have searched more than
1,300 sites for CMS and believe it is in 81 disjunct
populations,” Pauley says. “Some are stable, with
numerous individuals, while others have been further
isolated due to habitat destruction.”
Because the CMS occupies a very small range, any
disruption to the natural environment can be cause
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Threats to its Survival
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The Cheat Mountain salamander has a small range
contained entirely in the high elevation mountains
of West Virginia. The lowest elevation that a Cheat
Mountain salamander is known to occur is 2,400 feet.

for alarm. Even something that might seem
insignificant, like a tire rut left behind in the
mud, can prevent these salamanders from moving
freely in their environment. And while action is
being taken to help restore these native forests,
Pauley says, it will take generations to restore
what was so quickly destroyed.
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The Future of the CMS

There is a backstop. A team at the Canaan Valley
National Wildlife Refuge headed by supervisory
wildlife biologist Dawn Washington is working
on a long-term monitoring effort to make sure
that the species does not decline further.
“If we see declines, this will trigger further
investigations,” Washington says. “Survey work
will identify areas that need management. This
includes trail maintenance, forest management,
and forest restoration like conifer planting,
which may expand CMS habitat in the future.
The genetics of the CMS are also under study
in search of information that might lead to other
ways to help the recovery of the species.”
“CMS are unique woodland salamanders
that still need all our help if we want to recover
the species and have them long into the future,”
Washington says. “Even if that means we must
make tough decisions with habitat management,
closing trails that are detrimental to the species’
movements and other actions that could impact
future decisions on recreation and management.”
New regulations went into effect in March
2021 to further protect 80 of the state’s 95 species
of reptiles and amphibians. Although the CMS
is federally protected, these new state regulations
further solidify protection for the animal, adding
to the work of Washington and her crew.
Pauley, now 80, recently retired after
having spent more than 42 years tracking and
documenting the Cheat Mountain salamander.
He plans to remain involved with the project
that he has devoted so much of his life to.
Along with protection measures and ongoing
studies, Pauley is actively working with the U.S.
Fish and Wildlife Service and the DNR to train
other biologists to conduct surveys for CMS. He
hopes to influence a whole new generation of
biologists and make them as fiercely protective
as he is of this unique creature that is found
nowhere else on Earth. w
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