
Forest Ty e Areas in Acres (hectares)
Un lstur ed Logged/Manipu ated Total

Low elevation douglas-fir--
western hemlock 3363 (1362) 2807 (1136) 6170 (2498)

Mid-elevation transitional 3959 (1603) 1331 (539) 5290 (2142)
Upper elevation true fir-

mountain hemlock 2756 (1115) 981 (379) 3737 (1512)
Non-forest types 618 (250) 618 (250)
Grand Totals 10,696 (4330) 5119 (2072) 15,815 (6402)

An Introduction to the H. J. Andrews Experimental Forest

The H. J. Andrews Experimental Forest is located in the rugged Cascade Mountains
approximately 50 miles (80 km) east of Eugene, Oregon. It is 15,815 acres (6400
hectares) in size and ranges from 1350 feet (412 m) to 5350 feet (1630 m) in elevation.
The landscape is deeply dissected and heavily forested. Pristine stands of old-growth
forest with dominant trees in excess of 400 years of age cover about 45 percent of the
Andrews Forest with the remainder in younger age-class forests; the most common forest
types at lower elevations are dominated by Douglas-fir, western hemlock and western red
cedar. Going up in elevation, western hemlock is gradually upland by Pacific silver
fir, and Douglas-fir and western red cedar decline in importance. Upper elevation
stands consist of mixtures of true firs and mountain hemlock. Approximately one third
of the Andrews Forest has been logged or manipulated for research as shown in the
following table.

The maritime climate is mild with wet winters and cool, dry summers. Annual
precipitation normally exceeds 100 inches (2540 mm)and is concentrated in the winter.
Deep snowpacks are commonabove 3300 feet (1000 m). Little or no rain falls during July
and August. .

Rapidly flowing mountain streams are the primary type of aquatic ecosystem on the
Andrews Forest. Streamflow follows the precipitation pattern with winter maximumflows
three orders of magnitude larger than summerminimum. First and second order streams
under ~atural conditions are dominated by coarse woody debris and receive large annual
inputs of litter which provide the energy base for the aquatic organisms. Larger order
streams have an increasing proportion of the energy base provided by in-stream
photosynthesis, but processed organic matte~ (litter) washed down from the smaller
tributaries remains an important part of the energy base.

The Andrews Forest was established by the U.S.D.A. Forest Service in 1948. Research
efforts focused on logging and regeneration in the 1950's, shifted to a watershed
emphasis in the 1960's and to an ecosystem orientation in the 1970's. Research use of
the site expanded rapidly in the 1970's, with National Science Foundation support. In
1977, Oregon State University and the Forest Service agreed to jointly administer the
site with the commonmanagement objective of enhancing research and educational use.
The success of this joint management is apparent in the continuing expansion of the
overall program, which includes basin and applied research.

During 1983, 87 scientists and 51 graduate students were involved in research at the
Andrews Forest. Fifty-six sep~rately funded projects used the site; if broken down into
subprojects, well 100 studies could be listed. Total research expenditure is large,
over $1,750,000 during 1983. The major contributors are:

Agency/Source
Natlonal SClence Foundation
Pacific Northwest Forest and Range Exp. Stat.
Oregon State University
Bureau of Land Management
Department of Energy
Other
Total

Amount
$ 8~~,uuu
$ 401,000

170,000
$ 110,000
$ 96,000
$ 121,000

1,/~j,uUU
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Figure 20. Idealized nitrogen balance for Douglas-fir clearcuts showing N volatilization losses caused by
burning of logging residue and replacement by symbiotic flxation of volatilized N by snowbrush
ceanothus or red alder. Fixation is capable of replacing both volatilization and stream outflows
caused by leaching and soil erosion. N flXation will be reduced by practices such as application of
herbicides which reduce the biomass of N flxers.
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Figure 1. Arrangement of treatment plots It the LTER Snowbrush study site.
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SOIL CREEP

Weathered
bedrock,
soil, etc.

Stream Channel

)
Bedrock

Creep is the slow downslope movement of clayey
material.

DEBRIS AVALANCHE-DEBRIS FLOW

Weathered.
bedrock,
so;l,etc.

Bedrock

Debris avalanches are the rapid and shallow mass
movements of coarse textured material down-
slope.

SLUMP- EARTH FLOW

Slump-earthflow involves two distinct but related
features; 1) shear failure of a slump block which
deposits earth on the slope below, and 2) flowage
of the earth downslope to stream channels.

FIGURE 3 Relationships among mass ero-

. sion processes. Arrows point from a process
that sets up instability leading to failure by
the process at head of the arrow. Width of
arrows is a rough indication of degree of
influence based on studies in the H. J. 11n-
drews Experimental Forest.
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Influences of Riparian Veget~tion
on Aquatic Ecosystems

with Particular Reference to
Salmonid Fishes

and Their Food Supplyl,2

STREAM

CON/~RS

".

~liam R. Keehan. FrederIck J. Swanson. and James R.

I
3'Sedell

I

I

I

Abstract.--The riparian zone has important influences
I t:he total st:ream ecosyst:em including the habitat of

.lmonida. Shade and organic detrit:us frOlll'the riparian
,ne control t:he food base of the stream and large woody

,bri8 influences channel morphology. Temporal and spatial
,anges in t:he riparian zone. t:he indirect influences of

,parian veget:at:ion on salmonids. and. the effects-of man'.

t:ivit:ies are discussed.
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Figure 2.--Map of large organic debris and other material
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