ARTWORK BY MARK CONRARDY

Biodiversity on the (Blue) Line

Native plants such as doghobble, mountain laurel, rhododendrons and large ferns, as well as tall trees, provide cooling shade along the
banks of streams in the Blue Ridge eco-region. Animal species found in these streams might include the (clockwise from upper left)
blackbelly salamander, Western blacknose dace, striped jumprock, crayfish, mottled sculpin, turquoise darter or brook trout.

The DNR’s South Carolina Stream Assessment
provides a bellwether for scientists monitoring the
health of the state’s waterways, both large and small.

Toy Cribb stands ankle deep

at the head of a cobble-strewn riffle,
eyeing a promising spot where the
stream hugs the roots of a towering
beech before settling out into a
placid pool. The dark, undercut
bank has fish written all over it.

But Cribb isn’t casting spinners for
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scrappy sunfish or drifting dry flies
over rising trout. Today, Sixmile
Creek is a classroom. An excited
group of eight- to twelve-year-

old girls and boys in the Pickens
County Junior Naturalist program
lines the sandbar and watches
eagerly as Cribb and Drew Gelder,

by Kevin Kubach

fisheries technicians with the S.C.
Department of Natural Resources
Stream Team, make some final
adjustments to the electrofishing
unit on Cribb’s back. Moments
later, at the push of a button, the
piedmont stream comes to life.
With surgical precision, Gelder

b




PHILLIP JONES

TROY CRIBB

Students in the Pickens County Junior Naturalist program examine the morning’s
catch on the bank of Sixmile Creek in the Clemson Experimental Forest.

begins netting emerging critters
from the crevices between rocks as
Cribb sweeps the electrode through
the water and herds the silvery
school towards a seine held a few
yards downstream. The broad net is
hoisted out of the water, revealing
dozens of lively fish, a crayfish and
an assortment of aquatic insects.
Soon a catch bucket boils with fins
and claws — a biological report

The DNR Stream Team samples an urban
creek in Maxcy Gregg Park near downtown
Columbia.

card for the stream and, more
importantly, its watershed.

Electrofishing is just one of many
techniques used by DNR freshwater
fisheries crews working on the
South Carolina Stream Assessment,
an effort to measure the condition
of streams in the state and study
the link between these streams and
their watersheds. Approximately
35,000 miles of freshwater streams,
rivers and swamps course through
the Palmetto State. Unwound and
placed end to end, they would reach
all the way around the earth at the
equator and nearly halfway again.
They might not wear reflective
green name tags or carve the
boundaries of counties and states
like their larger counterparts,
but wadeable streams — creeks
generally less than waist deep and
narrower than thirty feet in most
places—make up about 90 percent
of all stream and river miles in
South Carolina. Such streams are
the threads that bind land to river,
collectively influencing the quantity
and quality of virtually all waters
downstream — from rivers and
lakes to coastal estuaries.

Spilling off the Blue Ridge
Mountains at more than 3,000 feet
in elevation, or snaking through
flatwoods flirting with sea level,
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South Carolina’s streams drain

a diverse landscape via four

major Atlantic river basins: the
Savannah, Santee, Pee Dee and
Ashepoo-Combahee-Edisto (ACE).
Thanks in large part to this wide
range of settings and the long
isolation of species in different
river basins, these waters teem
with an equally rich array of life.
All told, the fresh waters of the
state and their associated habitats
support about 140 native species
of fish, 39 crayfish (several of
which have only been found in the
Palmetto State), 33 mussels and
countless other invertebrate groups.
Depending on factors such as size
and location, a given stream may
hold ten, twenty, even upwards of
thirty fish species, and a far greater
variety of invertebrates. But more
importantly, most streams harbor

PHOTOS BY PHILLIP JONES

several widespread species plus a Electrofishing is a common aquatic sampling method in which electricity is used to
handful of localized types unique temporarily immobilize fish so they can be collected and identified. (Insets left to right)

to certain river basins, regions and Specimens collected in the sample of this urban stream in North Columbia include crayfish,
habitats. These sets of species, mosquitofish and even a small panfish.

KEVIN KUBACH

Stream habitat quality and complexity are strongly influenced by conditions in the watershed and riparian zone. DNR biologist
Cathy Marion measures depth, flow and substrate (bed material) in Bush Branch, a tributary of the Edisto River.
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KEVIN KUBACH

Streams in the Blue Ridge geologic zone are characterized by relatively steep gradient and swift currents. They support many coldwater

species.

or assemblages, define South
Carolina’s wealth of landscapes
and streamscapes. Preserving this
biodiversity is at the core of the
DNR’s Comprehensive Wildlife
Conservation Strategy.

On the bank of Sixmile Creek, the
Junior Naturalists soak up a diverse
world which only minutes earlier
was hidden beneath the ripples of
the humble stream. What began in
the net as a mass of flickering fins
has taken shape in two aquariums
as a stunning collection of native
fish: yellowfin shiners, bluehead
chubs, striped jumprocks, speckled
madtoms, mottled sculpins, rosyface
chubs and turquoise darters,
just to name a few. A miniature
gladiator match unfolds as a
crayfish tangles with a dobsonfly
larva, or hellgrammite, a fearsome
yet reclusive bottom-dwelling
insect. Though most are small in
size, these animals are part of a
much larger picture. Each species
has a distinct niche in the stream

ecosystem and forms a critical link
in the food web, converting energy
into larger predators, both terrestrial
and aquatic (a young largemouth
bass lurks in the corner of one tank,
sizing up a few shiners). They are
valuable indicators of watershed
health. Since certain species are
more sensitive to changes in the
environment, the fauna can say a lot
about what’s happening upstream —
and on the land.

Fortunately for these animals,
Sixmile Creek has a good report
card. It is a reference stream, one
of ninety such creeks across the
state selected to represent highest
quality watersheds in each of the
state’s freshwater eco-regions and
river basins. Reference streams are
sampled annually by DNR regional
freshwater fisheries crews to help
provide benchmarks — pictures
of what streams should look like
with minimal human disturbance
to the watershed. Most of the land
draining into Sixmile Creek, for

example, is forested, and there is
little urban development upstream
or along its banks.

But as DNR fisheries research
biologist Dr. Mark Scott knows,
this could change, just as it already
has in many other areas of South
Carolina. Sprawling development
often brings alterations to aquatic
ecosystems and decline, or even
loss, of native species. This
is precisely why Scott and his
colleagues drew up the plans for the
Stream Assessment, which began in
2006.

“Aquatic biodiversity in the
southeastern United States is
incredibly high — greater than
any place outside the tropics,” says
Scott, whose experience includes
stream conservation projects
in Maryland and the southern
Appalachians. “But freshwater
faunas are also becoming imperiled
at an accelerated pace when
compared with most other groups.
The need for a proactive approach
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to conserving these resources is
greater than ever.”

In order to understand
relationships between watersheds
and stream quality, it is necessary
to see the good, the bad and the
ugly. Enter the Stream Team. This
crew of biologists and technicians
within the DNR’s Freshwater
Fisheries Research unit, along
with collaborators from Clemson
University, scours the state
collecting data — everything from
water quality and habitat to fish,
crayfish and insects — in streams
chosen randomly by a computer
program. The list, pushing 450 sites
by the end of this year, covers the
entire spectrum, from unspoiled
blackwater beauties to urban
channels stripped of trees and
surrounded by concrete. Sadly, many
are in stark contrast to the model
reference streams.

Whereas habitat loss from
development on the land is often
apparent, the effect of these activities
on streams and rivers is not as
easy to see. The clearing of natural
vegetation renders land susceptible
to increased erosion, and resulting
sediment can smother stream
habitats. Impervious surfaces, such
as parking lots and rooftops, further
reduce the land’s ability to absorb
rainfall, leading to rampant runoff.
Consider all the water running across
hot pavement and down storm drains
during an August downpour, carrying
a slew of urban pollutants and
sparking surges in stream flow and
temperature. Especially damaging
is the clear-cutting of trees in the
riparian zone, the area bordering
the stream channel itself. Riparian
cover not only provides shade and
buffers streams against runoff, but
also supplies aquatic ecosystems

with crucial energy and habitat in

the form of fallen leaves and wood.
Perhaps nowhere is this proving
more apparent than in the South
Carolina coastal plain, a complex
region that blankets two-thirds of the
state and is home to scores of unique
species. DNR fisheries biologist
Cathy Marion sees it on the streams
and in the data. Her research shows
a key connection between forests and
fish.

“Where natural forested coastal
plain landscapes are lost, we observe
less large wood in streams,” explains
Marion. “Large wood provides vital
habitat and supports food sources
for coastal plain fish assemblages.
The decrease in large wood habitat
leads to lower fish diversity and
especially the decline of endemic
southeastern coastal plain species
such as swampfish, sawcheek darter
and lowland shiner.”

KEVIN KUBACH

Above is a shallow stream typical of the piedmont, or “foothills,” a geographic region of moderate topographic relief between the Blue Ridge

and the coastal plain.
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Spanning more than two-thirds of the state, the coastal plain includes a wide range of aquatic habitats, from sandhills streams to
blackwater swamps such as the one pictured here.

Marion’s research underscores
one of many challenges to preserving
biodiversity. The endemics — those
localized species that set certain
places apart — are often the first to
succumb to the pressures wrought
by an ever-expanding human
population. If habitat alteration and
other threats such as non-native
species and pollution continue
to take their toll on streams, we
risk losing the very elements that
make these waters unique. The
Stream Assessment is essential to
pinpointing the levels of land-use
change, such as forest loss or urban
development, at which streams
become impaired. “This work will
provide an invaluable conservation
guidance tool for land management
and development decisions,” adds
Marion.

Conserving streams is a win-win
situation.“Water runs downhill,”
says Mark Scott. “While that may
seem like a silly thing to point out,
actually there are huge implications.
Every tiny headwater contributes to
a bigger stream, and these combine
in river networks. So the quality of
our rivers, reservoirs and estuaries
is directly related to how we treat
the lands they drain. Adopting land
management practices that protect
headwaters can accumulate benefits
downstream for a multitude of our
most cherished resources.”

Toward the end of the Sixmile
Creek outing, the Junior Naturalists
spread out to do some sampling of
their own. Not five minutes into the
foray, excitement erupts from a small
group exploring a riffle upstream.
A boy is standing at the fringe of

the water, proudly examining his
prize as other students make their
way over. Clamped firmly between
his thumb and forefingers is a
picture-perfect dusky brown crayfish
with stout, orange-rimmed claws

— a gem, whether you’re a kid,
naturalist, or both. The sounds of
rocks being shuffled in the shallow
water steadily pick up. &~

Kevin Kubach is a fisheries research
biologist working on the DNR’s South
Carolina Stream Assessment. He
and the other Stream Team members
would like to thank the landowners
who provide access to streams across
the state for helping to ensure that
these fascinating resources — and
those downstream — are preserved
for all who value South Carolina’s
natural diversity.
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