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
Ab.e‘rop b";i;:‘”/lrﬁen?n'm membranaceum/ am-1sme/Xe Cleary and Waring (1969_). Moiswure is assessed as the
.i"i;rg;;’;fvllkfh t:,fa; wm me Abam/Vame,/Xete ’ late-summer predawnr moisture stress on conifer saplinzs
Abies amubilis!Rhododendron macrophyllum- Abam/Rhma-Vaal/
Vuccinium alaskense/Cornus canadensis Coca
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-
ition of the investigators. Communities enclosed with dashed borders are considered to be seral, the others, to be
climax. Communities sampled in this study are identified by the reference stand number in the box. Abbreviations
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NUMBER OF SPECIES PER TRANSECT vs. YEAR SINCE CLEARCUTTING

a57 T T La— T T T T
- »
— * *
g 40 ‘!' 8
3
g T *
= B *
& |
g 335 l R
5] *
W
£ ! . .
= I
] l
3
& 30 % ™ 4
5 »
- 4
w
-]
H
>
2
25 4
#*
+* »*
L 1 L 1 1 1 1 >
2 5 10 ] 20 3G 40  ~ oW
Growth
YEARS SINCE CLEARCUTTING
SHANNON INDEX vs. YEAR SINCE CLEARCUTTING
3.0 T Y T T Y T T —_—
=
$
» H'= - pi-log pi
L * .’. =t )
2.5+ i - . .
. 5 - J
x » p
8
z ] ]
5.1 :
Z 20 - - -
4
. »
3 . -
n R ™ 4
1 4
w#— * -
1 L 1 —t L 1 L3 A
10— s ) s 26 36 0 Y ol

YEARS SINCE CLEARCUTTING

COEFFICIENT OF COMMUNITY CHANGES

COEFFICIENT OF COMMUNITY

YEARS SINCE CLEARCUTTING/0OLD GROWTH COMPARISON

70

[)]
(]
T

w0
o
T

L 1 L

10 15 20

YEARS SINCE CLEARCUTTING

30

40




,

*xny 01 jeuotsodosd st motse
JO SSaWDIY ] "umoys jou e sjunowe Juipue)§ Cuonenwnd
-0 [uRUUE 2 SIEIURIDAL |jRWUS Ul SINEA T(IXI) 93s) saxny
13410 Wwoy) dUAIBYP AQ paynded a1am 110 Apuapuad
SOpUL PAIRIADED DM saNfEA P Juak ad dseiday 1ad
swdopy aaw sanjep ‘gl -S A\ 10) S123png uawdpg g o1

7 ~
- < -»..tugnws ~
"e
— ¢ ( /aa -~ \ —_— -
— (s2) rovarma \
¥hiaive \ e
— I PP - —— \
nos
7/ 10., . '
4
si100n
.\ eV m n ha\lv.v
/ A4 “Tiocow — 7T sso0n —
7 Jurg avio - !
\ 0 + 2 011 NYO0S
\ nos
\ 0 © v .II»I._
= =) & :
/ / on Ly @) ©9
' [] S$InInvat 1. e
snis 7 VY =
- (XY _
4 P
| . 5 P § W T _©
‘ > A b2} [ |
004
— \rl INDIusnN i 2 _
. nee L» ~ .
- -— = e, nun pomelp! 003008
Y S ey A Inig ov Wi
A.\bu*\sm..;*.\uc;fwx Ll -~ ' y
N C2ITIA JL « 4 €
.VbUJﬁdeSUvQ\ o s v
vy
3 &
N~ ———t et \ |
(3 IYUTIPG ] o,
Ao
*3 L
L ..N—
NOtivRIg
) )\ 4
N0 NI0S
199470, -y calNY)
— *ovm

NDIiViigid Jue

‘ — A

r- D
N oc ¢ 1804t ) \
’ P RFIIYY P
—— 02 L. -
— 0 : -
; (1o 4 )
o wiiivm Ir-ucx.:o
Jinvoe0 -
RIGI
' o
ﬁ! $100¢ -
FEIT3) 12 " @
$1004 ti00n8
Inig avio ONINIMyY I
€2
(LY %01 A0S
n"os
. :
™ ) =
vt} )
: (o )
"
0’} ez SIOnvee vl
SAis oy
.\Mlm. 201 [3
b Wl :
e 2 4000m \arz
Ing Iy
1004 "
1 sndiwsnn v
invie [
. [ 2R - LYY RT-1
: (S Inig LU “Ian
m: ®dian L
A2 )] fu
- [XT] g
. G @
[ 202
O.nd $)iamarad
g LITRT. 7Y to LAY 1Y
T AdONY)I
(31

LIS IR T'T)

P R

2






