An Introduction to the H. J. Andrews Experimental Forest

The H. J. Andrews Experimental Forest is Tocated 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.

Forest Type Areas in Acres {hectares)
Und1isturbed Logged/Manipulated 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)

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 common above 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 maximum flows
three orders of magnitude larger than summer minimum. First and second order streams
under natural 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 mattes (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 common management 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 separately funded projects used the site; if broken down into
subprojects, well 100 studies could be Tisted. Total research expenditure is large,
over $1,750,000 during 1983. The major contributors are:

Agency/Source . Amount
National Science Foundation $ y

Pacific Northwest Forest and Range Exp. Stat. 401,000
Oregon State University 2 170,000
Bureau of Land Management $ 110,000
Department of Energy $ 96,000
Other g 121,000
Total 1,753,000
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Community

name Abbreviation
Tsuga heterophylla zone
Pseudotsuga menziesii/ Holodiscus
discolor Psme/Hodi T T T T T T
Pseudotsuya menziesii-Tsuga Psme
heterophylla/Corylus cornuta Psme-Tshe/Coco T CLiMAX
Tsuga heterophylla/Castanopsis 1000~ voisT .
chrysophylla Tshe/Cach x 3 M To she
Tsuga heterophylla/Rhododendron = ™ B DRY Tehe
macrophyllum/Gaultheria shallon Tshe/Rhma/Gash = -2 i
Psendotsuga mencziesii/ Acer circinatum/ - i
Gaultheria shallon Psme/Acci/Gash T
Tsuga heterophylla/Rhododendron ; 80 — l -
macrophyllum/Berberis nervosa Tshe/Rhma/Bene o | T bkmee—-—o_.
Pseudotsuga menziesiif Acer circinatum/ o
Berberis nervosa Psme/Acci/Bene © - N
Tsuga heterophylla-Acer circinatum/ w
Polystichum munitum Tshe/Acci/Pomu g
Tsuga heterophylla/Polystichum munitum Tshe/Pomu - 60— [T momem- a
Tsuga heterophylla/Polystichum munitum- ; !
Oxualis oregana Tshe/Pomu-Oxor w _1'
Transition zone ; ?
T'suga heterophylla-Abies amabilis/ b !
Rhododendron macrophyllum/Berberis Tshe-Abam/Rhma/ 40 'i
nervosa Bene i
Tsuga heterophylla-Abies amabilis/
Rhododendron macrophyllum/Linnaea Tshe-Abam/Rhma/ o . ‘1
boreulis Libo n 1 ! | 1 1
Tsuga heterophylla-A bies amabilis/ 0o 10 20 30

Linnaea borealis
Pseudotsuga menziesii/ Acer circinatum /

he-Ab: Lib
Tshe-Abam/Libo PLANT MOISTURE STRESS, BARS

Whipplea modesta Psme/Acci/Whmo
7 ilis 2 : Fic. 7. Ponition of reference stands in 2 two-dimen-
) Abies a.rr'mbllx.r zone . sional environmental field. Temperature is representad b)_'
Al;l(es an;,abl;lls-Tsuga mertensianaf Abam-T: /Xeate Temperagre Growth Index computed by the method of
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Abies amabilis/Vaccinium alaskense/
Cornus canadensis Abam/Vaal/Coca
Abies procera/ Achlys triphylla Abpr/Actr N
Abies amabilis/ Achlys triphylla Abam/Actr N Psmes
Abies procera/Clintonia uniflora Abpr/Clun Tshers Psme- Hodi
Abies amabilis/Tiarella unifoliata Abam/Tiun : . Coch’ g gg;/a 8
Chamaecyparis nootkatensis/ Oplopanax
horridum Chno/Opho
Ho
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FiG. 2. Hypothesized relationships between forest communities and environment in the central western Cascades
(Dyrmess et al. 1974: Fig. 5). This figure is based on their vegetation ordination, somewhat modified by the intu-
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NUMBER OF SPECIES PER TRANSECT vs. YEAR SINCE CLEARCUTTING
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Figure 20. ldealized nitrogen balance for Douglas-fir clearcuts showing N volatilization losses caused by
burning of logging residue and replacement by symbiotic fixation 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 fixation will be reduced by practices such as application of
herbicides which reduce the biomass of N fixers.
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SNOWBRUSH STUDY R4 3
= HJ ANDREWS EXPERIMENTAL FOREST )

SECTION ™ 7158 NSt wm

/

/A,

Figure 1. Arrangement of treatment plots at the

LTER Snowbrush stucy site.

Measurement plots do mot actually occupy entire treatment area.
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Creep is the slow downslope movement of clayey
material.
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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 2 slump block which
deposits earth on the slope below, and 2) flowage
of the earth downslope to stream channels.
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FIGURE 3 Relationships among mass ero-
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Abstract.——The riparian zone has important influences E
i the total stream ecosystem including the habitat of
1monids. Shade and organic detritus from the riparian
me control the food base of the stream and large woody
bris influences channel morphology. Temporal and spatial
anges in the riparian zone, the indirect influences of
parian vegetation on salmonids, and- the effects of man's
tivities are discussed,
- Boundarzis of Riparian RIPARIAN VEGETATION
one :
SITE COMPONENT FUNCTION _
above ground-  canopy &stems 1. Shade-controls temperature &
above channel in stream primary production
' 2. Source of large and fine plant
detritus
3. Source of terrestriol insects
in channel large debris 1. Controf routing of water and
derived from b sediment
riparian veg. 2. Shape habitat-pools, riffles,
. cover
3. Substrate for biological activity
streambanks roots 1. Increase bank stability
2. Create overhanging banks - cover
floodplain’ stems & low . Retard movement of sediment,
- lying canopy water and floated organic
H . debris in flood flows
(1
-
: g HERB & SHRUB LITTER . .
=3 CONIFER NEEDLES  /
e) ol PR e -— — —
Qe Ve
Z20n
< e
&2 7 Woopy CONIFER
o — LITTER
e
Sa |
w2 b
- o
< t/
o« T ] T I T 1 I

TIME SINCE DISTURBANCE (yr)

80

|6



WVilLVy d/a
" . € & O

12

1

@®
FACE

10

S
8

.’oo"’

8

8
STREAM ORDER

-12

1123466789

S ]

- o o o =)
S .
e

) : (SWV3HLS 'S'n) Wy TvioL

avcesconce oo

Rl bR e L R L T Y T paparay

AL ELLE L LE P I WY R Ss e o s 4 o

s eee s ———© [}

i LR L LR T E LI Y R R Py

BOUNDARY
~55-75 M
ZONE OF MACROPHYTE

-
[

-

=
=
-

!

FINE SEDIMENT
" PROCESSES

PRODUCTION

WATER COLUMN
PROCESSES

700 M

1-2}-
3
4
5
6



N

-

STREAM ORDER

o
STREAM = ORDER
0]

STREAM ORDER

(0.5 METERS)

\Y L 5@ |
4‘(10 METERS) ’
| == N
. /
. o1
| Pﬁﬁﬁﬂ PR

MICRCBES

& 2
AT
o \ "

ti-2 METERS)

‘ éﬁbﬁ Pnonucrpg@ﬂ\ P / R<I

sPROCUCERS _

31(4-6 METERS) (VASCULAR
HYOROPHTTE3)
b=
o o : T
MICROBE = CPON o : . LS.

COLLECTORS

HYDROPHYTES)

PRODUCERS

(50-75 METERs) (PERIPHYTON)

IMPOR

© MICROBES COLLECTCRS
A0!

(PHYTOPLAHKTOh)

;2COLLE~TOR3

(ZDOPLANKTON)

| B



" = WATER FLOW

57 - L0G: HT ABOVE LOW WATER,FT “(C0)- MINIMUM TIME AT TE, YR
== - RoOT WaD st - TRAPPED SEDIMENT
W - FLOATED ORGANIC DEBAIS O -LIvinG TREE

Figure 2.--Map of large organic debris and other material
in a 200-ft forested section of Zog Creek.
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Figure 3.--Map of large organic debris and other material in a 200-ft
forested section of Mack Creek
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Figure‘S.--Map of large organic debris and other material in a 200-ft clearcut
section of Mack Creek downstream from sections shown in figure 3 and 4.
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