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South Buffer Demonstration Trail
Learn the importance of natural buffers to the
health of our mountain streams.

Words to learn:
macroinvertebrate kicknet
deciduous
litter layer
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leaf canopy
riparian thicket

Why Stream-side Buffers are
so Important

A natural riparian buffer protects streams and the
organisms that live in them in three ways.
1.
2.
3.

It keeps the stream cool, with plenty of dissolved oxygen for fish.
It reduces erosion in three ways.
It adds that “mystery substance” that helps to make streams in
the Southern Appalachian Mountains so full of life.

So the Big Question is:
What is the Base of the Food Pyramid in Mountain Streams?
Fish
Macro invertebrates
(Bugs and more)

Mystery Substance?
What is the “mystery substance” that natural buffers provide?
Now you may know the answer,
OR
You can find the answer at www.WATRnc.org.
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Life on the Bottom of the Creek

Living on and under the stream rocks and gravel are many
macroinvertebrates. Most are insects. These small animals
are indicators of water quality. Some are tolerant to pollution, while
others are intolerant. A healthy stream has pollution-intolerant
macroinvertebrates that are varied and numerous.

Kicknet Procedure
Macroinvertebrates are
measured and studied using
a kicknet.
WATR “Citizen Scientists”
capture insects and other
small aquatic animals:

Results from sampling Scotts Creek on Nov. 11, 2010
132 organisms captured
Izaak Walton Score: 14 Fair
These results indicate that Scotts Creek has been impacted by human activities,
although the water is not badly polluted.
Very Unhealthy
Unhealthy
Certain snails
Blackfly
Aquatic earthworm
Leech

Healthy
Dragonfly Water penny
Scud

Macro invertebrate = “large” (enough to see without a microscope)
+ ”no backbone” (all the animals without internal skeletons)

Very Healthy
Mayfly Stonefly
Caddisfly

They separate macro
invertebrates into 43 different
categories.

The data produced by this
sampling are combined to
calculate “indicator scores.”

Life in the Creek
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Scotts Creek is part of the Little Tennessee River Basin, which is known for a
large diversity of fish species.
Here is the list of fish found in the Tuckasegee River Watershed*
Common carp x
Silver redhorse
Telescope shiner
Smallmouth redhorse
Gizzard shad x
Fatlips minnow
Warpaint shiner
Fathead minnow x
River redhorse
Rainbow trout x
River chub
Brown trout x
Blacknose dace
Black redhorse
Golden shiner
Brook trout
Longnose dace
Golden redhorse
Tennessee shiner
Creek chub
Sicklefin redhorse p
Central stoneroller
Yellowfin shiner p x
White sucker
Smoky dace p
Flat bullhead x
Highland shiner
Channel catfish
Northern hogsucker
Whitetail shiner
Silver shiner p
Rock bass
Mirror shiner
Bold Names have been found in the Scotts Creek,
p = Priority Status, and
x = invasive
Mountain brook lamprey

Redbreast sunfish x
Green sunfish
Bluegill
Smallmouth bass
Spotted bass x
Largemouth bass
Tuckaseigee darter
Greenfin darter
Redline darter

Wounded darter p
Banded darter
Yellow perch x
Tangerine darter p
Gilt darter
Olive darter p
Walleye
Mottled sculpin

* Based on 42 samples collected in the watershed since 1997, including 7 samples in Scotts Creek.
WATR is seeking grant funding to start regular volunteer-based fish sampling.
Stone Rollers indicate upstream pollution from agriculture and sparse tree canopies. They are indicators of man’s impact on the stream.

Blacknose Dace

Warpaint shiner

Stoneroller

River Redhorse

Check the WATR website for other ways fish populations respond to pollution

Rainbow trout
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Life on the Edge of the Creek
In the Southern Appalachian Mountains, the edges of our
creeks are lined with:

Trees: Broad leaf trees, such as sycamores, willows, maples, and –

Stream-Bank Protection
Planting live-stakes is the most
efficient and economical way to
establish vegetation next to a creek.

here at Monteith Farmstead Park – black walnut. These are called
deciduous trees because they lose their leaves each fall. Is this
important to the stream?
Shrubs: Many varieties.
Together, trees and shrubs make a riparian thicket that provides the
dense network of roots that protects the stream bank during floods.
(But don’t forget to have some paths to the water to enjoy the creek itself.)

Simple:
During the dormant season,
November to mid-March,
1) Prep the land surface
2) Insert cuttings from special
shrubs

For a healthy stream-side buffer, it is important to promote native
plants and to begin removing non-native, exotic invasive plants.
Some native trees and shrubs
sycamore
willow
box elder

Invasives
kudzu
Japanese knotweed
multi flora rose
WATR holds Live Stake Workshops
for landowners.

silky dogwood

privet

honeysuckle
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Ancient Stream Banks

When European settlers arrived, many of the stream banks in the mountains
were covered with river cane. This plant was a primary resource for many of
every-day and ceremonial implements used by the Cherokee Indians.
Cane brakes – wide expanses of cane plants along the rivers-- were cleared with fire
(and by livestock), leaving fertile soil for pioneer farms.

River Cane is the basis for many traditional Cherokee crafts.
Mature river cane
the lower parts of the stems
remain bushy whereas
bamboo stems shed leaves
and are smooth.
Blow gun

River cane contributes to the local ecosystem by filtering out sediments and excess
nutrients, as well as providing food and habitat for many animals and insects.
River cane is not endangered, but river cane brakes are endangered ecosystems
because so many of the big brakes have disappeared. Cherokee artisans have been
known to travel to nearby states just to find ample sources of cane suitable for craft
work.

Mature river cane is shorter,
typically 6 to 8 feet, compared
to 16 to 40 feet for bamboo.
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The Role of Big Trees
Large trees shade our creeks and keep the water temperature
low. This affects the amount of oxygen available to fish.

Cooler water dissolves more oxygen, making this vital gas more available
to the gills of fish. Removing the large trees warms the water, suffocates
the fish, and upsets the health of the stream.
To get a clear view of the stream, land owners often remove the young
saplings and leave only the large trees. In the future, as the big trees
age and die, the shade is
Experiment for your kitchen
reduced and stream
health is jeopardized as
Sometime when you boil water
on the stove, look for the little
the water temperature
bubbles that form on the bottom
rises.
and the edges of the pan
before boiling starts.

This is the dissolved gas that has
left the water with increased
heat. As water gets hotter it has
less capacity to hold the oxygen
gas, which is essential for fish.

A healthy buffer contains
a mix of shrubs, young
trees, and large trees that
shade the creek.

The temperature in the
creek (above) will rise
and stress trout and other
cold-water fish.
The creek below will
shade the creek during
the summer and have
healthy trout

The Role of Plant Roots and Leaf Litter
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A stream buffer filled with bushes and trees has a soil
layer filled with roots and a surface layer consisting of
decaying leaves and twigs – natural compost -- called the litter
layer. How do deciduous trees affect the litter layer?
This mix of plants is important to resisting erosion in 3 ways.
1) Vegetation next to the stream resists the erosive effect of
flood waters. This riparian thicket of dense, intertwined
roots protects and preserves the stream bank.

Rocks are rarely the answer
Some landowners replace stream bank
vegetation with rocks, called rip-rap.
Rocks protect the bank during floods
only if they are large. But rocks don’t
give the other benefits of a living
buffer.

2) Leaves of trees and shrubs intercept the rainfall and
absorb the energy of raindrops. A thick canopy of leaves
protects the soil beneath it.
3) The litter layer filters the soil out of the runoff generated in
the surrounding fields.
Wherever a natural buffer is intact, erosion is significantly reduced.
Did you know?
Silt in the water harms the gills of
trout. Silt damages delicate gill
tissues. It is like someone taking
sandpaper to your lungs.

Billions of raindrops are powerful
When a raindrop falls directly on bare
soil, it breaks apart the surface soil
allowing it to be washed into streams.
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Why Stream-side Buffers are so Important
THE BIG MYSTERY OF MOUNTAIN STREAMS

WATR’s sampling shows that critically needed nutrients like nitrates and phosphates are very low and often undetectable.
Mountain stream water is nearly pure!
So what is the base of the food pyramid in mountain streams?

You cannot grow anything in pure water.

Fish

Macro invertebrates
(Bugs and more)

?

?

?

What do the bugs eat?
What “mystery substance” provides the big boost of nutrients and energy (calories) needed by the bugs?

