





























ment deposits also reduce the survival of insect larvae
through the reduction of food, loss of habitat, and by
smothering and physical abrasion (Chutter 1969).

Nutrient enrichment is also a serious problem in the
nation’s streams and lakes, affecting aquatic communi-
ties through direct toxic effects and by inducing exces-
sive growth of algae and other aquatic plants. Riparian
forest buffers can protect stream water quality as they
reduce the amount of sediment, nutrients, and other
contaminants that enter the stream (Figure 12).

Fig. 12. Riparian forest buffers enhance the quality of water
to benefit the aquatic community. (photo courtesy of
Lenwood Hall)

Summary and Recommendations
Riparian forests are important natural communities.
Rich soils, abundant moisture, and a variable physical
environment contribute to a diverse, productive plant
community.

Riparian forests support many species of wildlife. Ani-
mals use the area for food, water, cover, nesting sites,
and travel corridors. However, the importance of a par-
ticular riparian area to wildlife will depend on the size
of the riparian area, adjoining land uses, riparian veg-
etation (species, size, age, diversity), features inside
the riparian area (dead/down woody debris, wetland
depressions, nesting/perching sites, cavity trees) and
the wildlife species of interest.

Just as riparian forests are important to land animals,
they are important to the aquatic community. Aquatic
systems depend on riparian forests for food, cover,
shade, water flow, and water quality.

Loss of native riparian vegetation can result in a loss of
habitat for many animals. Therefore, the restoration of
riparian forest buffers along Virginia’s streams and
lakes is important to maintaining and restoring
Virginia’s fish and wildlife populations.

The type of vegetation established alongside the stream
will influence fish and wildlife populations through its
effects on temperature, habitat, food resources, and
water quality. Therefore, native trees and shrubs typi-
cal of the riparian area are usually recommended for
riparian restoration because they are well adapted to
the riparian environment and they support many spe-
cies of native wildlife. Trees that are especially benefi-
cial to the aquatic community are those with strong
root systems that tend to grow over water, are long-
lived, grow tall, and provide large, dense crowns for
shade (Higgins 1996). Plants that are especially benefi-
cial to terrestrial wildlife include mast-producing trees
and trees commonly used for nesting and dens. Activi-
ties on adjoining lands that may impact wildlife use of
the buffer, as well as features that could increase their
value as wildlife habitat (such as the close association
with large tracts of forest, the presence of caves,
springs, etc.) will affect the desirability of the riparian
area to wildlife.

How wide the buffer must be to provide fish and wild-
life habitat is the question of much debate. There is no
single “ideal” buffer width, because this will depend
on the particular site and the species in question. For
example, some animals, particularly “edge species,”
may require only narrow buffers (25 feet or less) to
meet their needs, while others like large mammals and
certain birds require a buffer of 100 to 300 feet
(Croonquist and Brooks 1991, Keller and others 1993).
Forested areas as wide as 600 feet have been recom-
mended where there are heron rookeries, bald eagles,
or cavity-nesting birds (USDA Natural Resources Con-
servation Service 1996). When managing for wildlife,
the needs of the animal for food, shelter, and certain
environmental conditions (for example, cool, moist en-
vironments for certain amphibians) will be as impor-
tant as a creating a particular buffer width.

Table 2. Habitat Requirements of Major Fish Groups

Turbidity
Family Oxygen Temperature pH Tolerance
Catfish (Ictalurids) >4.0 ppm 70-90° F 7.5-9.0 High
Sunfish (Centrarchids) >5.0 ppm 73-80° F 7.5-8.5 Low-moderate
Bass (Centrarchids) >5.0 ppm 73-80° F 7.5-8.5 Low-moderate
Trout (Salmonids) >5.0 ppm 50-60° F 6.0-8.0 Low

From: Palone, R.S. and A .H. Todd (eds.) 1997.



Important considerations for aquatic communities in-
clude inputs of food and structural elements (limbs,
logs, overhanging roots) to provide shade and cover.

To provide shade and temperature control for cold-water

fish, a buffer of 80 to 110 feet is recommended, al-
though along small streams, a buffer of only 50 feet
may be adequate (Dosskey and others 1997,
O’Laughlin and Belt 1995, Palone and Todd 1997).
The level of shading will be influenced by the vegeta-
tion height, density, and crown size, as well as the
stream size and aspect (Quigley 1981). To incorporate
sufficient large woody debris into the stream, buffers
of 60 to 110 feet are recommended.

A list of recommended plant species for restoring
riparian buffers is available from the Virginia
Department of Conservation and Recreation, Division
of Natural Heritage and the Virginia Department of
Forestry.

List of Common and Scientific Names

Plants
Balsam fir
Black Cherry
Birch
Hemlock

Oak

Pine

Red maple
Rhododendron
Tulip Poplar
White Basswood
White Pine

Fish

Brook trout
Brown trout
Carp
Rainbow trout

Birds

Acadian flycatcher
Blue grosbeak
Brown-headed cowbird
Carolina wren
Common yellowthroat
Eastern kingbird
Indigo bunting
Louisana waterthrush
Orchard oriole

Prairie warbler
Red-eyed vireo
Tufted titmouse
Yellow-billed cuckoo
Yellow-breasted chat

Mammals
Beaver

Black bear
Cougar

Eastern chipmunk
Ermine

Gray squirrel
Mink

Muskrat

Northern flying squirrel
Racoon

River otter
White-tailed deer

Abies balsamea
Prunus serotina
Betula spp.

Tsuga canadensis
Quercus spp.

Pinus spp.

Acer rubrum
Rhododendron spp.
Liriodendron tulipifera
Tilia heterophylla
Pinus strobus

Salvelinus frontinalis
Salmo trutta

Cyprinus carpio
Oncoryhynchus mykiss

Empidonax virescens
Guiraca caerulea
Molothrus ater
Thryothorus ludovicianus
Geothlypis trichas
Tyrannus tyrannus
Passerina cyanea
Seiurus motacilla
Icterus spurius
Dendroica discolor
Vireo olivaceus
Parus bicolor
Coccyzus americanus
Icteria virens

Castor canadensis
Ursus americanus
Felis concolor
Tamias striatus
Mustela erminea
Sciurus carolinensis
Mustela vison
Ondatra zibethica
Glaucomys sabrinus
Procyon lotor

Lutra canadensis
Odocoileus virginianus
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Riparian forests are forests which occur adjacent to streams, lakes, and other surface waters. Through the interaction of their
soils, hydrology, and biotic communities, riparian forests protect and improve water quality, provide habitat for plants and
animals, support aquatic communities, and provide many benefits to humans. Virginia, along with other states in the Chesapeake
Bay region, has recognized the importance of riparian forests by implementing a plan to restore forested buffers along streams,
rivers, and lakes. This series of publications by Virginia Cooperative Extension reviews selected literature on riparian forest
buffers, including water quality functions, benefits to fish and wildlife, and human benefits. The review also discusses riparian
buffer restoration and some of the costs and barriers associated with riparian forest buffer establishment. Information on finan-
cial and technical assistance programs available to Virginia landowners is included.

Other Publications in this series:

Understanding the Science Behind Riparian Forest Buffers: an Overview (VCE Pub# 420-150)
Understanding the Science Behind Riparian Forest Buffers: Effects on Water Quality (VCE Pub# 420-151)
Understanding the Science Behind Riparian Forest Buffers: Benefits to Communities and Landowners
Understanding the Science Behind Riparian Forest Buffers: Planning, Establishment, and Maintenance
Understanding the Science Behind Riparian Forest Buffers: Factors Influencing Adoption

Understanding the Science Behind Riparian Forest Buffers: Resources for Virginia Landowners
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