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INTRODUCTION

The Three Sisters Wilderness Area is a Biosphere Reserve that represents the
northern half of the Sierra-Cascade Province (Franklin, 1977). It encompasses
98,760 hectares of essentially undisturbed Tandscape straddling the central
crest of the Oregon Cascade Range. The major component of the vegetation is a
coniferous forest variously comprised of such species as Douglas-fir, western
and mountain hemlock, true firs, cedars, and lodgepole and other pines. There
are also numerous montane and subalpine meadows, alpine communities, barren
lava flows, varied wetlands, unvegetated rock and ice, ponds, lakes, and an

array of streams and rivers.

Environmental conditions vary markedly as topography and climate interact to
produce changes in temperature, precipitation, and snowpack along elevational
gradients and on slopes of contrasting aspect and steepness. Climate is
maritime with long, cool, wet winters and warm, dry summers. A large portion
of the total precipitation falls as snow, producing winter snowpacks as deep
as four to eight meters at higher elevations. The soils are variable in
physical properties, relatively young, and have developed primarily from
recent volcanic and colluvial deposits (see Franklin and Dyrness, 1973 for a

review of environment and soils of the central western Cascade Range).

The Three Sisters area was given Wilderness status in 1957 and incorporated
into the National Wilderness System by Congress in 1964. In 1974 it was
selected as a Biosphere Reserve and represents a control area for the nearby

H.J. Andrews Biosphere Reserve (Franklin, 1977).



As a Forest Service Wilderness, the Three Sisters is unique among U.S.
Biosphere Reserves; the area has no directly associated research unit as is
the case with Experimental Forests or National Parks. Understandably, basic
ecological research in the Three Sisters Biosphere Reserve has therefore been
Timited; in terms of its ecosystems the area is less well described than most
other U.S. Biosphere Reserves. Yet an important part of the establishment of
a Biosphere Reserve is documentation of the existing ecosystems with baseline

data (U.S. MAB Task Force on Project 8, 1974).

To date, most existing information comes from doctoral theses by Van Vechten
(1960) and Pechanec (1967). Van Vechten provides a general description of the
ecology of timberline and alpine vegetation above 1960 m elevation. Broad
vegetation groups on a variety of landform types are reported. Pechanec
(1961) studied the bryophytes of the area; in the process she déve]oped nine
classification units of forest stands broadly based on dominant tree species
and topography. Extensive data on the forest communities was collected under
the auspices of a National Science Foundation grant to Henry P. Hansen of
Oregon State University but has never been analyzed or reported; this grant
also provided much of the support for Van Vechten and Pechanec. In addition,
an unpubTlished data set on mountain hemTock communities resides with Fred Hall
and Leonard Volland of the U.S. Forest Service, PNW Station, Portland.
Ninety-four plots were sampled on both sides of the Cascade crest during the
mid-1960's. Finally, Ireland (1968) compiled a flora for the Three Sisters
Wilderness, which is, unfortunately, incomplete, and has a number of

nomenclatural problems.



Our basic research on plant communities describes the existing vegetation and
is essential for monitoring both natural vegetation change and the effect of
man's activities on these systems. Three major objectives of this study are
to provide baseline data on:

1. composition, structure, and distribution of plant communities, both

forested and non-forested;
2. relevant environmental controlling features; and
3. information concerning maintenance of the landscape mosaic of

ecosystems through time.

This final report is structured as follows: sampling methods are considered
first, followed by discussion of the forest vegetation and brief descriptions
of each of the defined communities and phases. This is followed by a brief
‘analysis of large scale natural disturbance as pertains to forest systems in
the Wilderness. Next is a discussion of the meadow vegetation and brief
descriptions of each of the defined communities and phases. A section then
identifies and briefly compares the Three Sisters communities with forest and
meadow vegetation reported in the literature for Oregon, Washington and
British Columbia. We then discuss the baseline data collected during
installation of the permanent forest-meadow ecotone transects. The final
sections contain plans for publication and archiving of data and results, and
suggest further needs for research. Appendices contain tables of plant
associations, soil and environmental characteristics, summaries of vegetation
structure and diversity measures, results of ordination analyses, summaries of

the ecotone transects, a key to forest communities in the Separation Creek

drainage, and species lists.



METHODS

Forest Sampling

We sampled forest ecosystems during the summer of 1981 using the
reconnaissance method of Franklin, et al. (1970), with modifications developed
in vegetation and fire history studies of the H.J. Andrews Biosphere Reserve,
Mt. Rainier, Olympic National Parks and the forest vegetation of southwest
Oregon. This method permits sampling over a broad area in a time frame which

would not be practical for detailed, repetitive plot work.

As with the releve' method (Westhoff and van der Maarel, 1978) plot size and
shape can vary to fit the requirements of the vegetation being sampled and
plot boundaries are not explicitly marked. Each of the 162 forest plots were
subjectively located in large, visually homogeneous stands. Previous

experience suggested that each plot approximate a 500 m2

circle and that is
the shape and size used in training personnel. Compositional characteristics
were recorded through estimates of projected canopy cover for each vascular
species. Structural characteristics were assessed through the identification
of size class distributions for trees and by age and height measurements.
Environmental features such as elevation, slope, aspect, landform and

topographic character were recorded. A soil pit was dug, particle size

distribution determined, pH tested, and litter composition described.



Finally, descriptive notes were taken on adjacent plant communities,
structural and compositional characteristics otherwise not recorded, fire and
geomorphic disturbance characteristics, and other distinctive features not

addressed in the reconnaissance data.

Meadow Sampling

We sampled meadow ecosystems during the summer of 1982, using a reconnaissance
technique comparable to that used in the forest vegetation. Initially, we
jdentified meadow areas from U.S.G.S. topographic maps and aerial photos. A
total of 152 variable-sized plots were sampled in the Wilderness and in
adjacent areas. Where more than one vegetation type was apparent in a meadow,

more than one plot was often taken.

We sampled meadows totally void of any tree reproduction, as well those with
individual trees scattered across the entire expanse. Composition, size class
distribution and approximate age of trees were carefully described in the
notes section of each plot form. We gave special attention to the mosaic of
vegetation types, noting surrounding meadow vegetation and forest

composition. Color and black and white photos were taken of each plot and of
the entire meadow expanse at each site. Voucher specimens of species were
collected and are being deposited in the Oregon State University Herbarium,

0SC, Corvallis. Nomenclature follows Hitchcock and Cronquist (1973).



Forest - Meadow Ecotone Sampling

We installed and documented 21 permanent forest-meadow ecotone transects
during the summer of 1983. We selected transects to represent the complete
variation of forest and meadow vegetation as well as the variation in tree
invasion patterns. Sites were established in many areas of the Wilderness on
both the west and east sides of the crest. To characterize ecotone structure
and tree invasion patterns on the backdrop of environmental and vegetation

gradients, we had four major data collection tasks.

First, in each meadow we subjectively located a transect to characterize the
pattern of tree invasion. End points and midpoints were fixed with
reinforcing bar. The transect was two meters wide, beginning from well within
the forest, encompassing the range of meadow vegetation types, and usually
extending well beyond the boundaries of any tree invasion. On alternating
sides of the transect square meter plots for plant abundance and frequency
were read. Projected crown cover for all vascular plant species were
recorded; five size classes were delineated for each tree species and each

class was assessed for cover,

Second, all trees falling within the 2 m belt transects, and Targer than 10 cm
DBH were individually tagged and cored as close to the ground as possible for
age determination. Trees smaller than 10 cm DBH but Tlarge enough to be cored
were also aged. Locations of all cored trees were noted as a permanent record

of the spatial age distribution.



Third, all trees greater than 1 year old were located by plot number,
identified to species, measured for height and basal diameter and aged using
terminal bud scar or annual ring counts. All ring counts from cores were done
in the Taboratory under a dissecting microscope. With mountain hemlock, bud
scar counts were not possible. Initially, at one site, one hundred mountain
hemlocks, too small to core, were cut down and sectioned; annual ring counts
were then made in the laboratory. With this sample we tested the feasibility
of using a regression of mountain hemlock basal diameter and height with age.
At all other sites, only several trees were destructively sampled to get an

estimate of age for the smaller size class trees.

Fourth, we dug soil pits adjacent to the transect, subjectively located along

Athe gradient of vegetation types. In each pit we made a description of soil

particle size distribution, horizon characteristics, fine and coarse root
distributions and any other unique characteristic such as presence of
charcoal. Depth of Titter was noted also. At each soil pit site a
characterization of environmental features was made--elevation, slope, aspect,

and Tandform and topography were noted.

Numerous permanent photopoints were established and documented to record
Tong-term changes. We described transect Tocations in detail, often using
sketch maps. We also described locations of reinforcing bar and copper pin
endpoints and mid points. Finally we made detailed descriptions of otherwise
unrecorded information such as human or animal disturbance, fire or geomorphic

disturbance, and surrounding forest and meadow composition and structure.



Analytical Methods

The analysis of the vegetation was conducted using two complementary
approaches: cluster analysis and ordination analysis. Cluster analysis, the
search for discrete pattern, was accomplished by use of indicator species
analysis (Hill, et al., 1975) as implemented by the computer program TWINSPAN
(Hi11, 1979b) and by manual table sorting techniques (Mueller - Dombois and
Ellenberg, 1974; Westhoff and van der Maarel, 1978). Ordination analysis, the
search for gradients, was conducted by correspondence analysis (Hill,

1973; 1974) as implemented by the program DECORANA (Hil1l, 1979a; Hill and
Gauch, 1980). TWINSPAN and DECORANA are a part of the Cornell Ecology Program

Series; other programs were developed locally.

The basic strategy of the analytical procedure was to start with a whole data
set (either forest or non-forest) and then, with results from clustering and
ordination, split the data into smaller parts. Each part was then analyzed in

a similar manner.

Analysis of ecotone transect data was limited, for this report, to a
descriptive natural history approach. We feel this is appropriate at the
current time because these data are intended as permanent baseline data that

are to be remeasured.



RESULTS AND DISCUSSION

Forest Community Classification and Ordination

We concentrated sampling of forest ecosystems of the Three Sisters Biosphere
Reserve in the Separation Creek Drainage; available resources did not permit a
sampling of the entire Wilderness. This study area was bounded by the
Wilderness area boundary on the west; Foley Ridge to Proxy Point, the Husband
and thence to the western most Chamber Lakes on the north; the crest of the
Cascades (Willamette--Deschutes National Forest boundary) to Sisters Mirror
Lake on the east; and a Tine along Burnt Top, Cedar Swamp and the southern
ridge above Rooney Creek on the south. Plot elevations ranged from 500 to

2200 m (1640 to 7218 ft).

The data set consists of 162 plots which contain a total of 162 species.

Douglas-fir (Pseudotsuga menziesii) is both the most common and most abundant

species in the data set (Tables 1 and 2, below), reflecting the seral nature

of most forest stands in the Three Sisters Wilderness. Vaccinium membranaceum

is the most common shrub species, Berberis nervosa and Chimaphila umbellata

are the most common of the Tow shrub/sub-shrub group, and Rubus ursinus and

Linnaea borealis are the most frequent herb species.




Tabie 1. The twenty most common forest species, ranxed by constancy in the

entire data set.

Growth *
Species _Form_ Constancy (%)
Pseudotsuga menziesii T 72
Vaccinium membranaceum S 67
Chimaphila umbellata L 62
Abies amabilis T 59
Berberis nervosa L 56
Tsuga heterophylia T 53
Rubus ursinuys L 43
Tsuga mertensiana T 48
Linnaea borealis L 45
Rubus Tasiococcus L 44
Pachistima myrsinites S, L 41
Achlys triphylia H 40
Goodyera oblongifolia H 40
Anemone deltoidea H 38
Pyrola secunda H 38
Viola sempervirens H 38
Pteridium aquilinum H 36
Rhododendron macrophy1Tum S 35
Trillium ovatum H 35
Yaccinium parvifolium S, L 34

* § - herb; L - low shrub (¢50 cm); S - shrub (50 cm); T - trees









Thuja plicata T
Acer circinatum S

Xerophyllum tenax H

Vaccinium membranaceum S, L

Gaultheria shallon L, S

Abies concolor

Linnaea borealis

N N W W e oy O

Cornus canadensis

—

Vaccinium scoparium

Chimaphila umbellata

Achlys triphylla

Pinus monticola

- 4 =xx r - - "~
p—

Abies lasiocarpa

* H - herb; L - Tow shrub ({50 cm); S ~ shrub (»50 cm); T - tree

** Average cover based only on those samples in which species occurs.
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Interpretation of the ordination axes as environmental gradients are possible
if we consider species autecology, stand composition, and environmental
information. The initial DCA ordination of the data yielded the first four
eigenvalues of .70, .37, .22, and .18. The first eigenvector (or axis of the
ordination) is a complex gradient best represented by elevation. The lack of
a simple interpretation is inherent in the factors associated with an increase
in elevation: decreasing temperature, increasing precipitation, greater winter
snowpack, and shorter growing season. Beta diversity associated with this
gradient is 5.1 standard deviations or approximately 5 half-changes in species
composition. This is a typical value for similar elevational changes in the

Olympic and Cascade Mountain Ranges.

By manually sorting the samples based on indicated climax tree species (Table
3, below) we can delineate four major groups or series of plant communities:

Tsuga heterophylla Series, Tsuga heterophylla - Abies amabilis Series, Abies

amabilis - Tsuga mertensiana Series, and Tsuga mertensiana Series. These

segregate fairly well along the elevational gradient of Axis 1 in the initial
ordination (Figure A1, Appendix A). The Series are more easily visualized in
the ordinations produced after splitting the data into two sets (Figure A2
and A3, Appendix A). The first set contains data assigned to the Tsuga
heterophylla Series and Tsuga heterophylla - Abies amabilis Series. The

second set contains the higher elevation Abies amabilis - Tsuga mertensiana

Series and the Tsuga mertensiana Series.
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Table 3. Forest Series found in the Separation Creek Drainage of the Three

Sisters Wilderness, Oregon.

Series Number of Plots
Tsuga heterophylla 69
Tsuga heterophylla - Abies amabilis 32
Abies amabilis ~ Tsuga mertensiana 45
Tsuga mertensiana 15

We superimposed the groups defined by the TWINSPAN clustering on both the
jnitial and secondary ordination diagrams. The cluster integrity and
arrangement are fairly consistent spatially (Figures A4-A6, Appendix A).

Based upon the correspondence of TWINSPAN clusters with DECORANA ordinations
and the subjective elimination of some ecotone and outlier stands we were able
to develop a classification system for forest communities in the Separation

Creek Drainage.

The forest communities are Tisted below in Table 4. Each series is named
after the indicated climax tree species. Community type (C.T.) names reflect
the diagnostic understory species and Phase names represent recognizable

variation in a community, attributed to the presence of one or more important

species.
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Table 4. Forest Communities of the Separation Creek Drainage, Three Sisters Wilderness, Oregon.

Tsuga heterophylla Series:

1. Pseudotsuga menziesii-Calocedrus decurrens/Symphoricarpos molljs C.T. (PSME-CADE3/SYMO C.T.)

2. Acer circinatum/Polystichum munitum C.T. (ACCI/POMU C.T.)

3. Acer circinatum/Berberis nervosa C.T. (ACCI/BENE C.T.)

4a. Berberis nervosa C.T. (BENE C.T.)

4b. Berberis nervosa C.T.-Herb Rich Phase (BENE C.T.-Herb Rich Phase)

5. Rhododendron macrophyllum/Gaultheria shallon C.T. (RHMA/GASH C.T.)

6. Rhododendron macrophyllum/Berberis nervosa C.T. (RHMA/BENE C.T.)

7. Rhododendron macrophyllum/L innaea borealis C.T. (RHMA/LIB0O2 C.T.)

Tsuga heterophylla - Abies amabilis Series:

8. Mixed Herb C.T. (Mixed Herb C.T.)
9. Rhododendron macrophyllum/Xerophyllum tenax C.T. (RHMA/XETE C.T.)

10. Xerophyllum tenax C.T. (XETE C.T.)

Abies amabilis - Tsuga mertensiana Series:

11a. Yaccinjum membranaceum C.T. (VAME C.T.)

11b. Yaccinium membranaceum C.T./Xerophyllum tenax Phase (VAME C.T.-XETE Phase)

12. Vaccinium scoparium-Yaccinium membranaceum C.T. (VASC-VAME C.T.)

13. Rubus Tasiococcus C.T. (RULA C.T.)

4. Achlys triphylla C.T. (ACTR C.T.)

Tsuga mertensiana Series:

15a. Xerophyllum tenax C.T. (XETE C.T.)

15b, Xerophyllum tenax C.T./Pinus contorta Phase (XETE C.T./PICO Phase)

16. Vaccinium scoparium C.T. (VASC C.T.)
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The relationship of community type position along Axis 1 in the initial
ordination with mean elevation is displayed in Figure BT in Appendix B . This
reinforces the interpretation of this axis as an elevation gradient. Figures
B2-B5 (Appendix B) display the relationships of community position along

Axis 1 with mean aspect, slope, insolation index and moisture index,
respectively. These correlations are poor, and the ranges extreme;
understandably, simple single environmental parameters such as these cannot

completely account for all plant community distribution patterns.

Within each of the four forest series, secondary gradients are apparent which
influence species distribution and therefore, community composition. Within

the Tsuga heterophylla series moisture apparently is an important gradient,

although the variability in Figure B5 is too large to confirm this. At one
end of this gradient are forest stands common to the drier interior valleys of

the western edge. These stands contain Calocedrus decurrens, Arbutus

menziesii, and Symphoricarpos mollis and characterize the PSME-CADE3/SYMO

C.T. At the other more mesic end are stands dominated by either an herb-rich

understory with Anemone deltoidea, Achlys triphylla, and Tiarella trifoliata

var. unifolijata, or a lush herb layer dominated by Polystichum munitum. These

species characterize the BENE C.T.-Herb Rich Phase, and the ACCI/POMU C.T.,

respectively. Modal sites in this series are dominated by Berberis nervosa,

along with abundant Rhododendron macrophyllum, Acer circinatum and Gaultheria

shallon. These modal types are represented by the ACCI/BENE, BENE, RHMA/BENE,
RHMA/GASH, and RHMA/LIB02 communities.
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The Tsuga heterophylla Series has a relatively warm climate with ephemeral

snowpacks. Forests belonging to the Abies amabilis - Tsuga mertensiana or

Tsuga mertensiana Series are generally colder and experience heavy, persistent

snowpacks. Stands within the Tsuga heterophylla - Abies amabilis Series are

transitional in nature. A moisture gradient is evident in the Tsuga

heterophylla - Abies amabilis Series, as expressed by the vegetation. Trends

in the moisture and insolation indices, and aspect, (Figures B5, B4, and B2
respectively, in Appendix B) emphasize this pattern. Stands on mid slope
positions and generally northwest aspects typify the mesic end. The Mixed
Herb C.T. characterizes these herb-rich sites (though individual species cover

is generally Tow). Mesic herbs such as Tiarella trifoliata var. unifoliata,

Trillium ovatum, Cornus canadensis, Goodyera oblongifolia, Linnaea borealis,

Viola sempervirens, and Pyrola picta are typical species. Colder, more xeric

communities, which generally occur on flatter terrain with a southwest aspect,

are dominated by Xerophyllum tenax. Modal communities in this series are

dominated by Rhododendron macrophyllum mixed with Xerophyllum. The latter two

communities are, respectively typified by the XETE and RHMA/XETE C.T.

Occasional stands in the Mixed Herb C.T. are dominated or codominated in the

overstory by Abjes concolor. These stands apparently represent the northern

Timits of A. concolor on the western side of the Cascades and these

populations show introgression with Abies grandis. Zobel (1973, 1974, 1975)

provides a complete discussion of the introgression.
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Stands co-dominated by Tsuga mertensiana and Pinus contorta can occur within

the elevational range normally occupied by the Tsuga heterophylla - Abies

amabilis Series. We have classified these as belonging to the Tsuga
mertensiana Series as Tsuga is the indicated climax species. These
communities, represented by the TSME/XETE C.T. and the TSME/XETE C.T./PICO
Phase are found on xeric sites with deep, coarse pumice soils. Xerophyllum

tenax dominates the sparse understory, and on less harsh sites Rhododendron

macrophyllum and Gaultheria ovatifolia can also occur.

The secondary gradients in the Abies amabilis - Tsuga mertensiana Series are

functions of both moisture and temperature (Figure A6, Appendix A). The
coldest, driest community (the VASC-VAME C.T.) is dominated by Vaccinium

scoparium with Tesser amounts of Vaccinium membranaceum. The XETE Phase of

the VAME C.T. occurs on drier and warmer sites and is dominated by Xerophyllum

tenax with persistent but smaller amounts of Vaccinium membranaceum. The

modal sites in this series are extensive and are dominated by Vaccinium

membranaceum. In addition, these stands may have an abundant herbaceous

component including such species as Rubus lasijococcus, Pyrola secunda,

Clintonia uniflora, and Viola orbiculata. Mesic, but cold sites are typified

by the Rubus lasiococcus C.T., where Rubus dominates the understory with

little or no shrub cover. Finally, the relatively warm, mesic portion of the

gradient is occupied by herb rich stands of the Achlys triphylla C.T. Here

the Abies grandis X A. concolor hybrids can again occur. Shrubs are a minor

component of the understory which is dominated by a relatively Tush Tayer of
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Achlys triphylla, Chimaphila umbellata, and Rubus lasiococcus, and includes

small amounts of Trillium ovatum, Anemone deltoidea, Viola orbiculata, Pyrola

secunda, Tiarella trifoliata var. unifoliata and Hieracium albifTorum.

Stands in the Tsuga mertensiana Series represent the coldest communities. The

Vaccinium scoparium C.T. represents the most widespread type of vegetation.

Here Vaccinium dominates the understory and Abies amabilis is noticeably

absent in most stands. Luzula hitchcockii can be more prominent than the

Vaccinium. Stands located in subalpine parklands also have a component of

meadow species which can include Phyllodoce empetriformis, Cassiope

mertensiana, Juncus parryi, Luetkea pectinata, Vaccinium deliciosum, and Carex

nigricans. Abies lasiocarpa occurs in the overstory of more than half of

these stands.

Descriptions of the forest communities of the Separation Creek Drainage of the
Three Sisters Biosphere Reserve follow. Plant association tables for each
community as well as comparative summary tables of environmental
characteristics, soil characteristics, and vegetation structure and diversity

measures for all community types are located in Appendix C.



19

Forest Community Descriptions

Tsuga heterophylla Series:

1. Pseudotsuga menziesii-Calocedrus decurrens/Symphoricarpos mollis C.T.

This community is representative of forests on the warmest and driest sites in
the Separation Creek Drainage. The overstory is dominated by Pseudotsuga
menziesii. Mature trees ( >3 dm DBH) average 69 % cover. Calocedrus
decurrens, consistently occurs as reproduction size trees, and Arbutus

menziesii, is frequent in the pole size class (1-3 dm DBH).

Although these stands are relatively open, the shrub and herb layers are not

well developed. Corylus cornuta, Acer circinatum and Rosa gymnocarpa are

constant shrub components with average cover of two, one, and one percent,

respectively. Symphoricarpos mollis is a characteristic Tow shrub with an

average of three percent cover. The herb layer is relatively rich but

individual species cover is very low. Goodyera oblongifolia, Hieracium

albiflorum and Fragaria vesca are the most common herbs. In fact, the

combination of a species-rich overstory and understory makes this community
the most diverse of any in the Separation Creek Drainage, with an average

species richness of 33.5 (Table C2, Appendix C).
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The PSME-CADE3/SYMO C.T. is a relatively young forest type; the stands sampled
have an average age of 85 years and an average basal area of 88 m 2/ha. Due
to the dominance of Douglas-fir in the pole size class it appears as if this
community will be Douglas-fir climax. Sites occur between 880 and 940 m
elevation on mid- to upper-slopes with south to southwest aspects. Exposed
bedrock and loose rock are more pronounced in this community than in any other

described for Separation Creek.

2. Tsuga heterophylla/Acer circinatum/Polystichum munitum C.T.

Only one sample plot was taken in this warm, moist type, yet it is common
enough to recognize as a distinct community. Douglas-fir dominates the
overstory in pole through mature size trees, with a total overstory cover of

65%. Thuja plicata, exists mainly as pole size trees (1-3 dm DBH) and has a

total overstory cover of 15%. Cornus nuttallii, and Acer macrophyllum, are

minor tree components.

The ACCI/POMU C.T. is particularly rich in shrub species though not equitably

so. Acer circinatum dominates the tall shrub layer with a cover of 25%;

Rhododendron macrophyllum is a minor component with 5% cover, and a few

individuals of Rubus parviflorus and Vaccinium parvifolium also occur.

Po1ystichum munitum dominates the herb layer with a cover of 35%; other mesic

sub-shrubs and herbs include Linnaea borealis, Achlys triphylla, Cornus

canadensis, Smilacina racemosa, and Vancouveria hexandra.
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The one sample site occurred at 690 m elevation, on a steep (62%) midslope
with a north aspect. Lower toe slopes with northerly aspects also may have

similar vegetation. The basal area of this stand was 60 mz/ha.

3. Tsuga heterophylla/Acer circinatum/Berberis nervosa C.T.

This common, modal community type is represented by 17 stands. Douglas-fir
dominates the overstory with an average cover of 70%. These forests are
relatively young so few trees exceed one meter DBH. Douglas-fir dominates the
pole size class with average cover of 16%, and western hemlock is poorly

represented in the reproduction and pole size classes. Cornus nuttallii is

common Tower in the tree canopy with an average cover of four percent.

Acer circinatum dominates the dense shrub Tayer with an average cover of 42%.

Corylus cornuta var. californica can be a major component of the shrub Tayer

while Rosa gymnocarpa is frequent but of Tow abundance. Berberis nervosa

dominates the Tow shrub component of these forests with an average cover of

32%, while Gaultheria shallon occurs on approximately half the sites, with

average cover of 17%. Other common sub-shrubs are Rubus ursinus and

Symphoricarpos mollis. Polystichum munitum, Pteridium aquilinum, Anemone

deltoidea, Goodyera oblongiflioia, Viola sempervirens, Trientalis latifolia,

and Achlys triphylla are common herbaceous species, but with Tow abundance.

These sites support moderately productive stands in the Tsuga heterophylla

Series; for forests of average age 85 years (58 to 123 year range) the basal
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area averages 68 mz/ha, but can be as large as 101 mz/ha. The ACCI/BENE
C.T. occurs on all slope positions with primarily southwest to west aspects at
elevations of 690 to 1060 m. Soils are sandy clay loams, yet gravel and

cobble sized particles may be important both in the profile and at the surface.

4a. Tsuga heterophylla/Berberis nervosa C.T.

This modal community type is very common in the Separation Creek drainage

where 15 stands were sampled. As with the ACCI/BENE C.T. the BENE type has a
Douglas-fir overstory with total average cover of 59%. Mature trees (greater
than 3 dm DBH) are primarily Douglas-fir while pole size trees are a mixture

of western hemlock, Douglas-fir, and western redcedar. Reproduction size

trees are primarily western hemlock and western redcedar.

The tall shrub Tayer is not well developed. Rhododendron macrophyllum,

Vaccinium parvifolium, and Acer circinatum occur in more than 70% of the

samples yet average only seven, one, and three percent cover respectively.

The herb Tayer is dominated by Berberis nervosa (25% average cover) and

Gaultheria shallon (18% average cover). Other frequent, but less abundant

herbs and sub-shrubs include Rubus ursinus, Linnaea borealis, Chimaphila

umbellata, Viola sempervirens and Pteridium aquilinum.

These stands are slightly more productive than stands on the ACCI/BENE sites;
basal area averages 72 mz/ha, although it can be as Targe as 124 mz/ha.

The average age of these forests is 144 years, and they range from 83 to 335
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years. The BENE C.T. occurs on Tower and mid-sTopes with southwest to
northwest aspects at elevations from 640 to 1070 m. The gravelly soils are

sandy clay loams developed in a mixture of colluvium and residuum.

4b. Tsuga heterophylla/Berberis nervosa C.T. - Herb-Rich Phase

The overstory composition of this phase of the Berberis nervosa C.T. is very

similar to the typical phase. Mature trees are mainly Douglas-fir and pole
and reproduction size trees are a mix of western hemlock, Douglas-fir, and
grand fir, The grand fir component, together with a richer understory,

distinguishes this as a variant of the somewhat more common Berberis nervosa

C.T. The tall shrub layer is very poorly developed. The most common shrub,

Vaccinium parvifolium, has an average cover of only one percent. Berberis

nervosa is the dominant herb layer species though its abundance is Tower than

in the Berberis nervosa type. Rubus ursinus, Linnaea borealis, Chimaphila

umbellata, Pteridium aquilinum, and Viola sempervirens are common associates

as is the case with the Berberis nervosa community type. However, the

herb-rich phase has additional mesic species such as Anemone deltoidea, Achlys

triphylla, Trillium ovatum, and Tiarella trifoliata var. unifoliata. Cornus

canadensis exhibits 60% constancy, and in some stands may be a codominant

understory species.



24

The herb-rich Phase represents relatively productive sites in the Tsuga

heterophylla Series. Basal area averages 93 mz/ha for forests of average

age 199 years. The range of ages for the stands sampled was 69 to 539 years.
The elevational range of the Phase extends from 660 to 1620 m, somewhat higher
than the BENE C.T. Soils are similar to the previous type: sandy clay loams

to Toams developed in a colluvial and residual base.

5. Tsuga heterophylla/Rhododendron macrophyllum/Gaultheria shallon C.T.

This plant community is not as extensive as others in the Tsuga heterophylla

series. The overstory is dominated by western hemlock with a total average
cover of 49% with Tesser amounts of Douglas-fir and western redcedar (average
covers of 23 and 17%, respectively). Pole and reproduction size class trees

are western hemlock and western redcedar.

The tall shrub layer is primarily Rhododendron macrophyllum with average cover

of 26%. Gaultheria shallon is the dominant Tow shrub (21% cover), while

Berberis nervosa, Chimaphila umbellata, and Goodyera oblongifolia are frequent

but Tow cover associates. The community is relatively species poor for the

‘Tsuga heterophylla series; average species richness is only 16.8 (Table C2,

Appendix C).
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The RHMA/GASH forests are less productive than those of the BENE and RHMA/BENE
community types; average basal area is only 73 mz/ha (maximum of 90 mz/ha)

for stands of average age 375 years. The Rhododendron macrophyllum/Gaultheria

shallon coﬁmunity type occurs along gentle bottom slopes, between 610 and 640

m elevation in our sampled sites. Aspect ranges from west through north to
northeast. Soils are generally sandy clays developed in colluvium, or

alluvium in drainage bottoms.

6. Tsuga heterophylla/Rhododendron macrophyllum/Berberis nervosa C.T.

The Rhododendron macrophyllum/Berberis nervosa C.T. represents a fairly common

young forest type in our sample. Douglas-fir dominates the mature class of
trees with an average total overstory cover of 51%. Western hemlock occurs in
approximately 60% of the stands in the 3 - 10 dm DBH size class. It
codominates in the pole size class with Douglas-fir and western redcedar.
Reproduction size trees are primarily western hemlock and the broadleaf

Chrysolepis chrysophylla.

Rhododendron macrophyllum averages 50% cover in the tall shrub Tayer while

Vaccinium membranaceum, more common in higher elevation forests, is a frequent

but Tow coverage associate. Berberis nervosa dominates the low shrub/herb

layer with an average cover of 20%. Chimaphila umbellata, Linnaea borealis,

Rubus ursinus, Pachistima myrsinities, Pteridium aquilinum, and Pyrola

asarifolia are frequent associates. Cornus canadensis often codominates the

herb Tayer.
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These sites are relatively productive, but not quite as productive as those of

the Berberis nervosa C.T. - Herb-Rich Phase. Basal area averages 75 m2/ha

with a maximum of 102 mZ/ha. The average age for these stands is 117 years
with a range from 93 to 168 years. The elevational range is 1000 to 1520 m.
Stands occur primarily on mid-sTopes with aspects between north and west.

Soils are gravelly sandy clay Toams developed in mixed colluvium and residuum.

7. Tsuga heterophylla/Rhododendron macrophyllum/Linnaea borealis C.T.

The Rhododendron macrophyllum/Linnaea borealis C.T. occurs in relatively young

stands dominated by Douglas-fir. Here, Douglas-fir dominates the pole through
mature tree size classes with an average total cover of 41%. Reproduction
size trees exhibit Tow canopy cover; the primary species are western hemlock,

grand fir, and western white pine (all with 1% average cover).

Rhododendron dominates the tall shrub Tayer with an average of 44% cover. The

herb layer is relatively rich in species -- Linnaea borealis, Chimaphila

umbellata, Rubus ursinus, Pachistima myrsinites and Cornus canadensis have

100% constancy. Linnaea borealis exhibits an average cover of 13%, Chimaphila

umbellata, 3%, and Cornus canadensis, 3%. Gaultheria ovatifolia occurs in 80%

of the stands.

These forest communities are some of the least productive in the Tsuga

heterophylla series. Basal area averages 44 mZ/ha for stands with an
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average age of 88 years. The maximum basal area is only 60 mz/ha. Forest
stands occur between 1160 and 1190 m elevation on gentle (0-9% slope) mid to
bottom slopes with aspects ranging from northwest to northeast. No

information is available concerning soil composition.

Tsuga heterophylla - Abies amabilis Series:

8. Tsuga heterophylla/Mixed Herb C.T.

The Tsuga heterophylla/Mixed Herb C.T. is common; 17 stands were sampled in

the Separation Creek Drainage. In the overstory Douglas-fir has 100%
constancy with 37% average total overstory cover. However, western hemiock,
with 94% constancy has an average cover of 45%. westernbredcedar has 88%
constancy and 24% average cover. Other associated tree species with

constancies lower than 60% include Taxus brevifolia, Abies amabilis, Pinus

monticola, and Chrysolepis chrysophylla. Douglas-fir dominates the mature

size class trees (>3 dm DBH), and western hemlock and western redcedar are
fairly prominent in the 3-10 dm DBH size class (approximately 75% constancy
and 20% cover for each). Pole size trees (1-3 dm DBH) are western hemlock
with minor amounts of Douglas-fir and western redcedar. Western hemlock and

western redcedar are the primary reproduction size trees.

This community is varied in terms of characteristic understory species.

However, the tall shrub Tayer is essentially absent. Chimaphila umbellata is

the most frequent species in the herb layer while Berberis nervosa and Rubus

ursinus are fairly frequent (82, 71, and 71% constancy, respectively). A1l
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have cover of two percent or less though. Other occasional mesic herbs

include Tiarella trifoliata, Trillium ovatum, Cornus canadensis, Goodyera

obTongifolia, Linnaea borealis, Viola sempervirens, and Pyrola picta.

The Mixed Herb C.T. occurs on the most mesic and productive sites in the

transitional Tsuga heterophylla - Abies amabilis series. Basal area averages

105 mz/ha for stands with average age 304 years. The range of stand ages is
82 to 721 years for our samples. One mature stand exhibits a basal area of
174 mz/ha. The Mixed Herb C.T. occurs over a broad range of elevations and
aspects--from 640 to 1710 m on all but southeast exposures. Soils are
gravelly to cobbly sandy clay loams developed on mid to Tower slope colluvium
and residuum. With more intensive sampling, the Mixed Herb C.T. may be
divisible into smaller discrete units restricted to more uniform topographic

settings.

9. Abies amabilis/Rhododendron macrophyllum/Xerophyllum tenax C.T.

This community is not as common as others of the Tsuga heterophylla - Abies

amabilis series. Four stands were sampled. Douglas-fir and western hemlock
codominate the overstory with average total cover of 29 and 24% respectively.
Pacific silver fir and mountain hemlock are consistent associates, but with
total covers of only seven and five percent, respectively. There are no trees
Targer than 1 m DBH. Pole size and reproduction trees are generally western

hemlock and Pacific silver fir in most stands; golden chinquapin is a common

broadleaf associate.
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Rhododendron macrophyllum dominates the tall shrub layer with an average cover

of 43%; Vaccinium membranaceum occurs in trace amounts. Xerophyllum tenax is

the dominant herb with an average cover of 36%. Intermixed are Gaultheria

ovatifolia, Chimaphila umbellata and Pachistima myrsinites. The Rhododendron

macrophyllum/Xerophyllum tenax C.T. is species poor and moderately

unproductive. Average basal area is 65 mz/ha, although it can exhibit basal
areas as high as 96 mz/ha. The average age for our sample stands is 117
years, the range 106 to 130 years. The ABAM/RHMA/XETE C.T. occurs on mid-
slopes with west to northeast aspects on moderate terrain between 1320 and
1360 m elevation. Soils are sandy clay loams derived from colluvium and

residuum,

10. Abies amabilis/Xerophyllum tenax C.T.

The Xerophyllum tenax C.T. is dominated by western hemlock in the overstory

with 70% average total cover. Douglas-fir, Pacific silver fir and mountain
hemlock are consistent associates with average covers of 19, 12, and 4%,
respectively. Western hemlock dominates the pole and mature tree size classes
(no trees exceed 1 m DBH). Pacific silver fir is the most important

reproduction size tree, although average cover is Tow.

Tall shrubs are unimportant in this type, although Vaccinium membranaceum is

always present in minor amounts. Xerophyllum tenax is very abundant in the

herb layer (42% average cover). Berberis nervosa, Chimaphila umbellata,

Linnaea borealis, Gaultheria ovatifolia, Rubus lasiococcus, Pachistima

myrsinites and Cornus canadensis are consistent associates.
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The ABAM/XETE C.T. represents the xeric end of the Tsuga heterophylla - Abies

amabilis Series. The sites are moderately productive with basal areas
averaging 83 mz/ha for stands averaging 145 years. The community occurs
between 1320 and 1430 m elevation on relatively gentle slopes with southwest
to west aspects. Soils can be sandy to sandy clay loams developed on

colluvium and residuum.

Abies amabilis - Tsuga mertensiana Series:

1la. Abjes amabilis/Vaccinium membranaceum C.T.

The Abies amabilis/Vaccinium membranaceum C.T. is the most extensive type

within the Pacific Silver Fir - Mountain Hemlock Series. It is also the modal
type. Pacific silver fir and mountain hemlock dominate the canopy with
average total covers of 40 and 26%, respectively. Similarly they are the most
important species in all size classes, with Pacific silver fir more common

than mountain hemlock.

Vaccinium membranaceum dominates the tall shrub layer with an average of 32%

cover, while Rubus lasiococcus and Pyrola secunda are the most constant of the

herb species. Other herbs found with Tow frequency are Clintonia uniflora,

Xerophyllum tenax, and Viola orbiculata.
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These are relatively unproductive sites, but are better than many in the Abies

amabilis - Tsuga mertensiana Series. Average basal area is 78 mz/ha for

stands of average age 323 years; the maximum is 126 mz/ha. The Vaccinium

membranaceum C.T. occurs between 1430 and 1890 m elevation on a variety of

Tandform positions, exposures, and slopes. Soils are sandy Toams to Toamy

sands developed on a mixture of colluvium and residuum.

11b. Abies amabilis/Vaccinium membranaceum C.T. - Xerophyllum tenax Phase

The Xerophyllum tenax Phase of the Abies amabilis/Vaccinium membranaceum C.T.

is quite extensive in the Pacific Silver Fir - Mountain Hemlock Series. The
tree canopy structure is similar to that of the ABAM/VAME C.T. The dominant
species in all size classes are Pacific silver fir and mountain hemlock.
Mountain hemlock dominates the mature size class (3 - 10 dm DBH) most
frequently, while Pacific silver fir is more prominent in the reproduction and
pole size trees. Douglas-fir, grand fir, western white pine, Engelmann spruce

and subalpine fir can play a minor role in these forests.

Vaccinium membranaceum cover is relatively lower in this phase when compared

to the typical ABAM/VAME C.T. Though it occurs in all stands, the average

cover is only 7% and does not exceed 25%. Xerophyllum tenax averages 34%

cover and Rubus lasiococcus is a consistent associate with 1% average cover.

Chimaphila umbellata is quite common, yet no other herb species are

characteristic of this phase.
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The ABAM/VAME C.T. - XETE Phase represents the dry but relatively warm portion

of the Abies amabilis - Tsuga mertensiana series. Productivity is relatively

Tow for that series. Average basal area is 72 mz/ha in stands of average

age 268 years. The maximum basal area is 96 mz/ha and the range of ages is

88 to 540 years. The XETE Phase of the ABAM/VAME C.T. occurs between 1410 and
1680 m elevation on generally moderate mid-slopes most often with southwest to
northwest exposures. Soils are primarily sandy loams with Tittle stony

material, developed in colluvium.

12. Abies amabilis/Vaccinium scoparium - Vaccinium membranaceum C.T.

This community type is fairly extensive in the Abies amabilis - Tsuga

mertensiana Series, and displays characteristics of both the ABAM/VAME C.T. of
the Abies amabilis - Tsuga mertensiana Series, and the TSME/VASC C.T. of the

Tsuga mertensiana Series. Mountain hemlock dominates the mature and pole size

class trees with occasional individuals exceeding 1 m DBH. Average total
overstory cover is 56 and 8 percent for mountain hemlock and Pacific silver
fir. Both species are important in the scattered reproduction although
Pacific silver fir occurs more consistently than mountain hemlock

(approximately 95 versus 56% constancy).

The only shrubs are Vaccinium scoparijum and V. membranaceum with 100%

constancy each and with two and six percent average cover, respectively. The

herb Tayer is generally poorly developed. Rubus lasiococcus and Pyrola

secunda are the only common herbs.
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The ABAM/VASC - VAME C.T. occurs on the coldest, driest sites within the Abies

amabilis - Tsuga mertensiana Series. Productivity is relatively poor; basal

area averages 85 mz/ha with a maximum of 138 mz/ha for mature stands of
average age 337 years (range of 208 to 574 years). Stands occur between
1590 and 1890 m elevation primarily on relatively gentle mid-slopes with
southeast to west aspects. Soils are gravelly sandy loams developed on

colluvium and residuum.

13. Abies amabilis/Rubus lasiococcus C.T.

The Abies amabilis/Rubus Tasiococcus C.T. is a community relatively rich in

herbs and with affinities to the ABAM/VASC - VAME C.T. Pacific silver fir and
mountain hemlock are the dominant overstory species with average total covers
of 39 and 30%, respectively. Mountain hemlock is the primary tree in the
mature size class and occasionally exceeds 1 m DBH. Pacific silver fir most
consistently dominates the pole tree size class, although mountain hemlock may
be present. The two species occur with subalpine fir in the reproduction size

class with average covers of less than three percent each.

The shrub Tayer is poorly developed. Vaccinium membranaceum is the only

constant tall shrub. Rubus lasiococcus is an abundant herb with an average

cover of 22%. Other common but Tower coverage herbaceous associates in the

relatively rich herb Tayer include Mitella breweri and Anemone deltoidea.
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The ABAM/RULA C.T. occurs on cold but mesic sites of the Abies amabilis -

Tsuga mertensiana Series. Productivity is moderate for the Series; basal area

averages 82 mZ/ha (maximum of 96 mz/ha) for stands of average age 253

years. Qur samples range in age from 189 to 315 years. Forests of the
ABAM/RULA C.T. occur at elevations between 1490 and 1950 m, on gentle to
moderate slopes with a variety of aspects. Soils are sandy loams derived from

colluvium and residuum.

14. Abies amabilis/Achlys triphylla C.T.

The Abjes amabilis/Achlys triphylla C.T. represents the warm and mesic end of

the Abies amabilis - Tsuga mertensiana Series. Douglas-fir dominates the

oVerétory in most stands, although Pacific silver fir, mountain hemlock, and
western hemlock can be important. Douglas-fir, grand fir, and western hemlock
individuals rarely exceed 1 meter DBH. Mature trees are primarily Douglas-fir
(80% constancy, 23% average cover) with Tesser amounts of mountain hemlock.
Pacific silver fir, and mountain hemlock to a Tesser extent, are

characteristic reproduction and pole size trees.

Tall shrubs are a minor component of this type -- Vaccinium membranaceum

occurs in trace amounts. The herb Tayer is rich in species with 11% average

cover for Achlys triphylla, 7% for Chimaphila umbellata, 4% for Rubus

lasijococcus, and trace amounts of Trillium ovatum, Anemone deltoidea, Viola

orbiculata, Pyrola secunda, Tijarella trifoliata var. unifoliata and Hieracium

albiflorum,
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These are relatively productive sites in the Abjes amabilis - Tsuga

mertensiana Series. Our forest samples display an average basal area of
85 mZ/ha for stands of average age 284 years. The maximum basal area is
108 mZ/ha and the range of sample forest ages is 157 to 732 years. Stands
occur between 1280 and 1580 m elevation primarily on gentle Tower to
mid-sTopes with southwest to northwest aspects. Soils are gravelly sandy

Toams to Toams, developed on a mixture of colluvium and residuum.

Tsuga mertensiana Series:

15a. Tsuga mertensiana/Xerophyllum tenax C.T.

The Tsuga mertensiana/Xerophyllum tenax C.T. occupies sites within the

elevational range normally occupied by forests of the Tsuga heterophylla -

Abies amabilis Series. It occurs on xeric sites with deep, coarse pumice

soils.

Mountain hemlock, western white pine, and Douglas-fir can be important in the
pole and mature size classes. A diversity of species can occur in the
reproductive classes--western white pine, Pacific silver fir, Douglas-fir,

mountain hemlock, and western hemlock.

Xerophyllum tenax dominates the herb layer with an average cover of 28%.

Gaultheria ovatifolia reaches its greatest abundance in this community with an
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average cover of 8%. Rhododendron macrophyllum can be found in the tall shrub

layer (four percent average cover). Vaccinjum membranaceum, Pachistima

myrsinites, Chimaphila umbellata, and Linnaea borealis are all minor

associated species.

This community is extremely unproductive as average basal area is only 49
m2/ha for stands of average age 268 years. The maximum is only 66 mz/ha.
Unfortunately only two sites were sampled which represent this type. They
occur at 1280 and 1370 m elevation, on gentle slopes and flats. Soils are

loamy sands of a pumiceous derivation.

15b. Tsuga mertensiana/Xerophyllum tenax C.T./Pinus contorta Phase

The Pinus contorta Phase (lodgepole pine Phase) of the Tsuga

mertensiana/Xerophyllum tenax C.T. is quite common throughout the Three

Sisters Wilderness, but it is not well represented in the Separation Creek
data set. It is similar to the XETE C.T. in occupying deep, coarse pumice
soils on sites within the elevational range normally occupied by forests of

the Tsuga heterophylla - Abies amabilis Series. Characteristically, lodgepole

pine dominates the mature and pole size classes while mountain hemlock is the
important reproduction species. The tree canopy is very open; total lodgepole
pine cover averages 28% while mountain hemlock averages 16%. Subalpine fir,
western white pine, and Pacific silver fir are minor components of this

community.
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The Pinus contorta Phase of Xerophyllum tenax community type is quite species

poor; low constancy and abundance are characteristic of the remaining

species. Trace amounts of Vaccinium scoparium and V. membranaceum occur in

the shrub Tayer while Xerophyllum tenax averages 23% cover in the herb layer.

Chimaphila umbellata is consistently present.

As with the Xerophyllum tenax C.T., this community phase has poor

productivity. Average basal area is only 30 mz/ha for stands of average age

89 years.

The Phase occurs primarily on gentle slopes and flats with southwest
exposures, at elevations (1300 to 1650 m) slightly greater than the

Xerophyllum tenax C.T. Soils are sandy loams developed on deep pumice, which

may account for the low productivity of these forests.

16. Tsuga mertensiana/Vaccinium scoparium C.T.

The Tsuga mertensiana/Vaccinium scoparium C.T. is the forest community on the

highest and coldest sites in the Separation Creek drainage. It is widespread
through the Wilderness and represented by 10 stands in our sample. Pacific
silver fir is noticeably absent or very minor in the tree overstory. Mountain
hemlock dominates the pole through mature size class trees; individuals can

exceed T m DBH. Subalpine fir and whitebark pine, Pinus albicaulis, may occur

as pole and regeneration size trees. Whitebark pine does not occur in the

other forest communities of the drainage.
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Vaccinium scoparium dominates the shrub layer with an average cover of 14%,

though it can be absent in situations where the subalpine woodrush, Luzula
hitchcockii, is prominent. Several subalpine meadow or pumice barren herbs

and graminoids occasionally occur in the Vaccinium scoparium type. These

include Luetkea pectinata, the two heath species, Phyllodoce empetriformis and

Cassiope mertensiana, Vaccinium deliciosum, Juncus parryi, Spraguea umbellata,

Polygonum newberryi, Potentilla gracilis var. flabelliformis, Penstemon

davidsonii, and Carex nigricans.

These cold, high elevation sites are low in productivity. Although average
basal area is 101 m2/ha for stands of average age 370 years, mature mountain
hemlocks often exhibit extreme taper and broken crowns, especially in the

higher elevation stands. The maximum basal area is 150 m2/ha and the range

of sample forest ages is 65 to 549 years.

These forests occur between 1740 and 2240 m elevation on moderate terrain.
Aspect is not restrictive although it is most commonly westerly. Soils are
loamy sands to sandy loams with some gravel, developed in a mixture of

colluvium and residuum.
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Forest Ages and Disturbance History

A major objective of the study was to Took at the history of forest
disturbances in the Three Sisters Wilderness. Information on the current
successional states of the vegetation, rate and direction of change, and
natural disturbance regimes is very important to an understanding of the
ecology of the area and to selection of appropriate management programs. We
concentrated on aging stands as reflected in dominant seral trees. Ages of
144 trees were successfully estimated using increment borings and adjustment
procedures used by Hemstrom and Franklin (1982). Most were Douglas-fir at the
Tower and middle elevations and mountain hemlock at higher elevations. A few
western hemlock, western redcedar, and grand fir were aged at Tower elevations

and western white pine and Todgepole pine at higher elevations.

Forests in the Seperation Creek drainage of the Three Sisters Wilderness are
relatively young with a mean and median age of 231 and 176 years,
respectively. Forests increase in average age with elevation. This can be
seen in the contrasting age distributions of Douglas-fir and mountain hemlock
(Fig. 1, below); aged Douglas-fir averaged 186 years while mountain hemlock
averaged 359 years. .The trend is also reflected in the distribution of ages

by community type (Fig. 2, below) with the Tsuga heterophylla Series having

significantly Tower mean ages than the Abies amabilis-Tsuga mertensiana and

Tsuga mertensiana Series.
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Figure 1. Age distribution of Douglas-fir (Pseudotsuga menziesii) and
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mountain hemlock (Tsuga mertensiana) in stands sampled within
the Separation Creek Drainage, Three Sisters Wilderness Area.
Based on age of largest tree in sample plot.
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Figure 2. Mean age distribution of stands by community type within 41
the Separation Creek Drainage, Three Sisters Wilderness
Area. Based on age of largest tree in sample plot.
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Periods of forest establishment within various portions of the study area also

reflect the contrast between high and Tow elevations:

Locale Periods of Establishment

Ma jor Minor

Mouth of Separation Creek

South slopes 1890

Other exposures 1840-1890 1450-1580
Rooney Creek 1840-1890
Western Separation Creek 1840-1890 1350-1480, 1800
Foley Ridge 1840 1460-1580
Tokatee Lakes 1840-1890 1770-1800
Harvey Creek » 1800

Proxy - Substitute Points
Douglas-fir 1770
Mountain hemlock 1440-1580
Sphinx Creek
Douglas-fir 1730-1780
Mountain hemlock 1380-1480

These are, of course, approximate values based upon the bulk of the samples
within each of these geographical areas. The primary disturbing agent has
been wildfire. This is apparent in the abundant charcoal and burned Togs and

snags, from fire scars and from the age classes of forest that are present.
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The bulk of the study area apparently has burned during the last 250 years;
most of the western (Tower elevation) half has burned one or more times since
the 1840's. There are very few old-growth trees and most of these occur as
scattered individuals rather than forming stands. These individuals are most
common in protected locations, such as along Separation Creek, and on Foley

Ridge near the north boundary of the Wilderness.

Forest stands 70 to 130 years-of-age completely dominate the landscape in the
western half of the study area. These young forests characterize Tower
Separation Creek to Tokatee Lakes, Rooney Creek, Foley Ridge, and western
portions of Harvey Creek. These areas appear to have burned in the late
1840's or 1850's with many of the sites reburned one or more times, probably
in the 1890's. Reburns appear to have been more common at the Towest and most
western Tocations and on drier slopes. There do appear to be remnants 6f 400
to 550-year-o01d forests in a few locations, as already mentioned. ATthough
the young stands are most characteristic of the Douglas-fir communities
similar age forests of lodgepole pine and mountain hemlock are encountered at
higher elevations and are common in other parts of the Wilderness (e.g., Horse

Creek drainage).

Stands 175 to 260 years-of-age occur at middle elevations within the
Separation Creek drainage. Stands of that type are encountered in the
vicinities of Proxy Point, Substitute Point, Tokatee Lakes, and upper Harvey
Creek. Portions of the high country in Sphinx Creek also appear to have

forests of similar vintage. This age class of forest may be related to
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extensive forests of 260-years-age found in the Clackamas River and
Brietenbush River drainages north of the Wilderness. Remnants of old-growth
forest stands and individuals are found in a few locations, especially along

creeks.

01d-growth forests are found mainly in the highest elevations -- along the
divide from Proxy and Substitute Points to The Husband, around Nash Lake, and
in upper Sphinx Creek. These are mostly subalpine forests dominated by
mountain hemlock and Pacific silver fir. There is little evidence for
old-growth trees greater than 600-years-old although two individuals each of

Douglas-fir and mountain hemlock were estimated to exceed this age.

We attempted to do a more detailed analysis of fire history during the last
two cenfuries based upon the Douglas-fir age classes but the data are
insufficient to provide precise indications of major fire episodes. Klopsch
(personal communication) was able to recognize two wildfires in a nearby
area. The initial burn occurred in 1855 and the resulting stand was partially
reburned in 1890. There is a suggestion of a similar sequence in our
Douglas-fir age class distribution. Further, the younger (reburn) ages are

most common at the lower elevations and on drier sites.

On the whole, the forest ages encountered in the Separation Creek area appear
to be similar to regional values as reflected in studies in and around the
H. J. Andrews Experimental Forest. A major fire episode seems to have

affected the area in the 1840's with significant reburns of segments up until
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about 1900. These age classes are abundant. Forests that date back to 175 to
260 years B.P. are indicated and the older stands could be related to the
episode that established extensive stands elsewhere in northern Oregon. The
old-growth trees have ages scattered from about 350 to 550 years, with a mean
for Douglas-fir of about 460 years. This relates well to a common old-growth
age class in southern Washington and northern Oregon, including the

H. J. Andrews Experimental Forest.

In summary, the forests of the Separation Creek drainage in the Three Sisters
Wilderness are relatively young and have been subject to significant wildfire
during the last two centuries. Despite the fact that we searched for mature
and old-growth stands, over half the plots were in forests less than 150
years-of-age. Old—growfh trees are uncommon except in the upper Abies

amabilis and in the Tsuga mertensiana Zones; old-growth stands are essentially

nonexistent at lower elevations.



46

Meadow Community Classification and Ordination

Our classification of meadow communities is based primarily on sites from
within the boundaries of the Three Sisters Wilderness Area and west of the
Cascade Crest. However, we did sample adjacent areas in the Western Cascades
and on the east side of the Cascade Crest, including meadows which
complimented the main data set. These areas included Lookout, Carpenter, and
Frissel Mountain areas of the H.J. Andrews Biosphere Reserve; Wildcat Mountain
Research National Area; Horsepasture Mountain, Taylor Castle, and English
Mountain bordering the north central portion of the west side of the
Wilderness; the Sparks and Lava Lake areas on the southeast side of the crest
along the Century Drive Highway (State Highway 46); and several sites outside
the northeast edge of the Wilderness, including the Three Creek Lake and Trout

Creek Swamp areas.

We use the term meadow broadly, for we sampled bog and fen (or more generally,
mire) habitats as well as "rock garden" ridgetop sites and pumice flats.
Non-forested vegetation would be too inclusive a term as we did not sample
exposed bedrock communities, lava flows, alder or vine maple thickets,
ava]énche track communities, or alpine scree. Hydric habitats with emergent
vegetation were sampled unless the water table exceeded approximately one half

a meter late in the growing season.

The data set consists of 152 samples with a total of 384 species. Plot
elevations range from 1240 to 2050 m (4068 to 6726 ft.) encompassing the



