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Anne Davis: Dreamer, Questioner, Doer

A simple question posed by Anne Davis: “Why could not our
Great Smokies be made a national park—and those magnificent
monarchs of the forest preserved for posterity?” set in motion
the creation of Great Smoky Mountains National Park.
~ by Courtney Lix

Benders of Hell

Hellbenders are not demons of the watery night, but rather thoroughly charming aquatic salamanders
and very important species in a watershed.
by Amanda Womac

Paul Fink: Forgotten Founding Father of the Smokies?

Even though his efforts were essential to the success of the movement to establish
and protect Great Smoky Mountains National Park, Paul Fink has often been forgotten.
by Charles W. Maynard

Bats Incredible!

Bats have been burdened with a bad cultural rap. It's time to set the record straight.
by Rose Houk

Doris Ulmann: A Portrait in Dignity

Photographer Doris Ulmann’s portraits of mountain folk captured the genuineness of spinners and
weavers, tanners and blacksmiths, farmers and dulcimer players. Excerpted from Pictures for a Park:
How Photographers Helped Save The Great Smoky Mountains.

by Rose Houk

The Chill of Death

There's no disputing the potential brutality of Smoky Mountain winters.
In 1984, a graduate student from Indiana learned this firsthand.
by David Brill
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BY AMANDA WOMAC




SNOT OTTER. MUD DEVIL. GRAMPUS.
WALKING CATFISH. LASAGNR LIZARD.

These are not the most flattering nicknames, but they
are the ones that stuck to Cryptobranchus alleganiensis, more
commonly known as the hellbender.

[f you've every tubed the Little River, chances are you
floated right over one, but never noticed.

There are many stories as to where these reclusive
amphibians got their common name. One idea is because
of their odd look. Hellbenders have beady eyes on the
top of their heads and wrinkly skin, which remind some
observers of a creature from Hell—where it is bent on
returning. Dante never mentioned hellbenders in his famed
account of the levels of Hell, but other observers claim the
skin of the hellbender remind them of the horrible tortures
of the infernal region.

In reality, however, the hellbender is not a demon of
the watery night, but rather a harmless aquatic salamander

and a very important species in a watershed.



Hellbenders grow to more than two feet long in the Smokies. They can only survive in cool, clean, swift-flowing streams with well-oxygenated

water and little or no silt.

Known as an indicator species, hellbenders are only
found in fast-moving, clean waterways. It is a habitat spe-
cialist and has adapted to a specific niche within its environ-
ment. [ts survival is dependent on an environmental diet of
dissolved oxygen, mild temperature, and swift water areas.
Generally found in places with large, irregularly shaped
rocks, hellbenders tend to avoid wide, slow-moving rivers
with muddy banks.

The main reason for their habitat-specific needs is the
way they breathe. Unlike many of their salamander cous-
ins, hellbenders have lungs, but they do not use them to
breathe after about a year and a half of their life; they simply
become tools for buoyancy control. The gills they sport
while they are larvae vanish. Hellbenders develop thick
folds of skin that travel down the sides of their body result-
ing in a unique respiration technique called cutaneous res-
piration, which is a form of respiration where gas exchange
occurs across the skin of an organism. The folds in their skin
maximize the surface area available to breathe.

Due to the need to absorb oxygen via its skin, hell-
benders must have fast-moving, oxygenated water in order
to survive. If it ends up in an area of slow-moving water,
not enough will pass over its skin. The situation is simi-
lar to a human going through an asthma attack where not

enough oxygen reaches the lungs to support necessary
respiratory functions.

Two sub-species of hellbenders exist: Eastern hellbender
and Ozark hellbender. Historically, hellbender popula-
tions in Tennessee have been quite abundant, but increasing
human activity has caused a decline in its range. The Ozark
hellbender is listed as a threatened species on the ICUN
Red List.

There is a direct correlation between forest cover and
habitat quality. Forests are natural barriers against erosion
and prevent sediment from washing into mountain streams.
As mountain forests are replaced with roads and houses, the
impact can be severe; especially for sensitive creatures like
the hellbender.

Great Smoky Mountains National Park is known as the
salamander capital of the world and probably the best bet
someone has to see a hellbender in its natural environment.
Over the past 15 years, hellbenders have been detected in 10
park streams by sight or by testing the water for their DNA.

"The only stream where we are comfortable we have a
healthy population is the Little River,” says Paul Super, sci-
ence coordinator of the Appalachian Highlands Science
Learning Center at Purchase Knob. “In 2003, a working
group estimated the Little River population of hellbenders



from the park boundary to Elkmont was about 600 and at or
near carrying capacity, but at risk of decline or disappear-
ance because of its small size."

Hellbenders got a bad rap in the 1900s when anglers

thought the vicious killers would devour fish populations in
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the streams. The unfortunate and bone-headed myth that
hellbenders have toxic bites, even to humans, resulted in a
bounty on hellbenders; specifically the Ozark hellbender.
Numbers plummeted due to the number of hellbenders
brought in for reward.

In the 1970s, states which the hellbender calls home
began to list them as threatened. This is mainly due to the
increase in human activities such as building dams, water
pollution from agricultural and chemical runoff, untreated
sewage, and sediment build up in the water. It is important
to remember that environmental regulations of waterways
did not start appearing until the 1970s, specifically with the
Clean Water Act. Any toxic substance that ends up in the
water can have significant adverse health effects on a hell-
bender because they breathe through their skin.

In addition to using their skin to breathe, they use their
skin to see. Hellbenders have tiny, beady eyes on the top
of their head that detect light, but are not good for forming

images. In order to stay safe, hellbenders adapted to have




photosensitive skin. Known as creatures of the night, hell-
benders spend most of their days under rocks. They nor-
mally grow to about 20 inches long, which, if laid across a
large New York style pizza, the hellbender would hang off
the crust on both ends. Due to their inability to see whether
or not their tail is successfully concealed beneath their rock,
the photosensitivity in their skin helps keep them safe from
prey during the day.

Hellbenders are the largest salamanders in the United
States and can live up to 30 years in the wild. They have
been around for 65 million years and fill a particular niche in

their ecosystem as both predator and prey.

“MY RDVICE FOR SPOTTING A
HELLBENDER 13 TO SPEND SOME
TIME IN STREAMS WITHOUT TURN-
ING ROCKS, YOU MAY GET A G0OD
LOOK AT ONE AND YOU WILL CER:
TRINLY SEE LOTS OF COOL FISH
AND OTHER CRERTURES. TURNING
ROCKS CAN HARM THE ANIMALS,
ESPECIALLY IN THE FALL WHEN
THEY BREED.”

* PRUL SUPER, SCIENCE COORDI
NATOR AT APPALACHIAN HIGHLANDS
SCIENCE LEARNING CENTER
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Hellbenders are the hermits of rivers and streams. They
spend most of their days under rocks and emerge at night to
hunt. They are a voracious eater of crayfish and have a good
sense of smell. When hunting, hellbenders tend to cover
anywhere from 30 to 60 feet around their home rock and eat
up to four crayfish each night before returning to the safety
of its rock shelter by morning. Hellbenders hunt in a simi-
lar way that sharks hunt. They detect vibrations in the water
by a lateral line, which is a system of sense organs in aquatic
vertebrates that detect movement, vibration, and pressure
gradients in the surrounding water.

"My advice for spotting a hellbender is to spend some
time in streams without turning rocks,” Super says. “You may
get a good look at one and you will certainly see lots of cool
fish and other creatures. Turning rocks can harm the ani-
mals, especially in the fall when they breed.”

Adult hellbenders are extremely territorial and chase off
anyone who visits their rock during the daytime. The only
time when hellbenders interact with each other is during the
mating season. Unlike their salamander cousins, hellbend-
ers engage in external fertilization, similar to fish. The male
hellbender prepares the brood site by excavating a small
area under a rock or log. The entrance is pointed down-

stream and out of the direct current.

Top: The hellbender's light-colored toe pads are rough and help it
walk slowly along on the slippery rocks of fast-flowing mountain
streams. Bottom: The male hellbender prepares the nest and then

persuades the female to visit and lay her eggs.
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Another “must” for hellbender habitat is large, irregularly-shaped, flat rocks. Hellbenders hang out under such rocks during the day to avoid

predators, then emerge at night to hunt crayfish.

He waits patiently and when a female hellbender
approaches, the male guides her into his burrow. He forces
her to stay in the burrow until she lays eggs while he posi-
tions himself alongside or above them to spray the eggs
with sperm. A female hellbender can lay up to 200 eggs over
a couple of days. The male, however, ensures his blood-
line continues by coercing several females into his lair to lay
eggs. By the time he's done, the male can have over 1,500
eggs to tend to for 45 to 75 days, depending on the region.

While they can swim, hellbenders usually end up walking
around on the bottom of the stream beds. Strong, sturdy limbs
and rough pads on their toes give them the extra traction they
need on the slippery rocks. Their flattened body shape allows
little resistance to the fast-flowing water of their ideal habitat.

Even though they are beady-eyed, reclusive crayfish

eaters with fleshy folds of skin that do not make the best

posterchild for endangered species, hellbenders are one of
the many treasures of Great Smoky Mountains National
Park. The park serves as one of the last strongholds for the
Eastern hellbender, one of the rare places in the Southeast
where the waterways aren't dammed, forests are intact, and
the water isn't polluted.

"Hellbenders are really impressive in an endearingly ugly
sort of way,” Super says. “If you are fortunate enough to see
one moving about in the wild, you will not soon forget the

experience.”

Amanda Womac is a southern Appalachian native who grew up explor-
ing the hills and rivers of East Tennessee. She is the Director of Communi-
cations for the College of Arts and Sciences at the University of Tennessee

and a freelance science writer. Amanda lives in Knoxville. Her last story

for Smokies Life Magazine was on dragonflies and damselflies.



