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ABSTRACT

Forest communities in the central portion of Oregon's western Cascades
are arrayed along moisture and temperature gradients. With the aid of
reconnaissance data and a computerized ordination technique, 23 forest
communities have been provisionally recognized in two distinct forest
zones, the Tsuga heterophyZZa (300 to 1050 m in elevation) and the
Abies amabilis (1050 to 1550 m). The location of these zones is largely
a function of temperature (elevation), while distribution of individual
communities within a zone is controlled mainly by moisture availability.
Eleven climax or near-climax associations and three seral communities
were recognized within the Tsuga heterophyZZa zone. Associations range
from the Pseudotsuga/HoZodiscus on very dry sites to the Tsuga/PoZystichum-
OxaZis on wet sites. In the Abies amabilis zone, nine units were identi-
fied--seven climax or near-climax associations and two seral communities.
Driest habitats in the zone are occupied by the Abies--Tsuga mertensiana/
XerophyZZum association and wettest sites support the Chamaeeyparis/
Oplopanax association. Characteristics of all 23 forest communities are
described and relationships among them are discussed.
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INTRODUCTION

In the past 15 years there has been considerable progress in classifying
and describing the natural vegetation of Oregon. In forested areas this
information has proved to be extremely useful in both management and
research activities. A recent summary of available information on forest
communities in Oregon and Washington (Franklin and Dyrness 1973) shows,
however, that very few data have been collected for the forest vegetation
on the western slopes of the Cascade Range in Oregon.

The subject of this paper is a reconnaissance-level study of the forest
vegetation of the western Cascades initiated in 1967. The major portion
of this work is centered on the H. J. Andrews Experimental Forest, an
intensive study site for the Coniferous Forest Biome of the International
Biological Program. The information presented here is being used to
stratify areas for the extensive ecological research planned for this
program. In order to make the results of the study as widely applicable
as possible, additional stands were sampled both to the north and south
of the Andrews Forest. These additional sampling areas extended to the
Santiam River drainage on the north and to the South Fork of the McKenzie
River on the south. Thus the total area studied amounted to some 64 km
(north-south) by 32 km (east-west). This area encompasses portions of
the Tsuga heterophyZZa, Abies amabiZis, and Tsuga mertensiana zones as
defined by Franklin and Dyrness (1973).

Primary objectives of the study were to devise a workable classification
of the rather complex forest vegetation and to describe the resultant
units in a preliminary manner. A reconnaissance approach to data collection
was adopted in order to allow for the sampling of a large number of stands
representing the entire range of sites available. The classification pro-
cedure was facilitated by the use of computer ordination of sampled stands.

The only vegetation classification work conducted in the area prior to the

present study was associated with studies of plant succession following

logging and slash burning (Dyrness 1965, Rothacher et al. 1967). Six

forest communities were tentatively defined, all within the Tsuga
heterophyZZa zone at rather low elevations. With one exception, these
units also have been recognized in the present study and are here defined
much more satisfactorily.

Other Oregon work involving forest community classification in the
Tsuga heterophyZZa zone has been limited largely to the Coast Range.
Corliss and Dyrness (1965), working in the Alsea River drainage, identified
ten reoccurring plant communities and used these units in mapping the
vegetation of the area. These plant groupings spanned a moisture gradient
ranging from Pseudotsuga menziesii/HoZodiscus discolor/GauZtheria shaZZon
at the dry end to Tsuga heterophyZZa/PoZystichwn munitwn--Oxalis oregana
on very moist sites. Bailey (1966) identified and described five climax
associations in the southern Oregon Coast Range; they are, from very

moist to dry: Thuja/Adiantwn-Athyriwn, Tsuga/PoZystichwn/Oxalis, Tsuga/
Aeer/Berberis, Tsuga-Pseudotsuga/Rhododendron/Berberis, and Pseudotsuga/
HoZodiscus/GauZtheria. Bailey and Poulton (1968) also described a number
of sera] communities in the Tillamook Burn.



2

Descriptive work within communities representative of the higher eleva-
tional Abies amabilis and Tsuga mertensiana zones in the Cascade Range
is limited to Washington. Franklin (1966) recognized 15 distinctive
plant associations within true fir-hemlock stands in the southern
Washington Cascade Range. He Identified the Abies amabiZis/Vaccinium
aZaskaense association as the climatic climax in the Abies zone of the
Mount Rainier Province. In the Mount Adams Province the comparable
association was the Abies--Tsuga heterophylla/Vaeciniwn membranaeewn.
Franklin identified the Abies amabiZis--Tsuga mertensiana/Vacciniwn
membranaeeum association as the climatic climax in the southern Washington
Tsuga mertensiana zone.

DESCRIPTION OF STUDY AREA

Elevations within the study area range from about 500 to 1600 m. The
topography is well dissected and mature, especially at lower elevations,
with an abundance of steep slopes. There are some areas at higher
elevations (above 1000 m) that exhibit gentle slopes, poorly developed
drainage patterns, and hummocky relief. Rock escarpments also occur at
scattered locations throughout the area. In some areas, notably along the
McKenzie River, local valley glaciation during the Pleistocene undoubtedly
influenced present day landforms. Most geomorphic surfaces in the area,
however, are post-Pleistocene in age. Available evidence indicates that
most landforms have resulted from mass wasting processes (mainly landslides
and soil creep), coupled with removal of the products of this erosion by
stream action.

Bedrock in the study area is composed entirely of Tertiary volcanic
rocks. Peck et al. (1964) have mapped and described three main geologic
types: Little Butte Volcanic Series, Sardine Formation, and volcanic rocks
of the High Cascades. The Little Butte Volcanic Series, found at lowest
elevations, originated during the Oligocene and early Miocene. It is made
up largely of massive beds of andesitic and dacitic tuff, with smaller
amounts of mostly flows and breccia of olivine basalt and andesite. The
Sardine Formation, deposited on top of rocks in the Little Butte Series,
was laid down during middle to late Miocene times. Thick hypersthene
andesite flows compose more than half the formation. The remainder of
the Sardine is made up of massive tuff breccia originating from mudflow,
ash flow, or landslide deposits.

High Cascade volcanic rocks, as mapped by Peck et al. (1964), include
andesitic and basaltic flows and breccia of Pliocene and Pleistocene age.
Recent studies, however, indicate that "these areas of 'High Cascade' rocks
which have been mapped within the western Cascade Province are not to be
associated in time or place of origin with High Cascade volcanism" (Taylor
1968). Thus these rocks are now considered to be part of the Eocene to
Miocene volcanic rocks of the western Cascades.

A soil survey of the H. J. Andrews Forest resulted in the mapping and
description of twelve soil series.' These soils can be conveniently

IF. Stephens. Soil survey report of the H. J. Andrews Experimental
Forest, Willamette National Forest. Inservice report, 1964, USDA For.
Serv., Pac. Northwest For. Range Exp. Stn., Corvallis, Oreg. 85 p. (mimeo.)
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grouped into six soil associations.

1. Reddish Brown and Yellowish Brown Lateritic soils are located at low
to medium elevations on moderate slopes. These soils are found in
residuum and colluvium from tuff and breccia bedrock and are generally
silt loam to silty clay loam in texture.

2. Lithosols and Regosols are found at low to medium elevations on
generally steep slopes. They have poorly developed profiles and lack
B horizons.

3. Soils found in deep landslide material, generally andesitic, are found
at moderate to high elevations. These soils most often have weak pro-

file development and textures ranging from loam to sandy loam.

4. Ando-like soils, derived from andesite or basalt, are located at
medium to high elevations on a variety of slopes. Soils are generally
dark brown or black silt loams.

5. Brown Podzolic soils occupy the high divide ridges of the forest. Such
soils are loam textured and are derived from andesite or basalt.

6. Alluvial soils occupy terrace positions along major streams and are of
limited extent.

Climatic conditions are typical for this maritime area--mild, wet winters
and warm, dry summers. At a low elevation in the H. J. Andrews Forest, the
January mean temperature is 2.3°C and the July mean is 20.6°C (Rothacher et
al. 1967). Extreme temperatures range from about -18°C to 38°C. Annual
precipitation averages about 2300 mm at lower elevations and may amount to
over 2500 mm on some higher ridges. Amounts of snowfall increase with
elevation; higher areas in the Abies amabiZis zone have a winter snowpack
of 1-3 m. Because of high temperatures and low precipitation during
summer months, potential evapotranspiration exceeds available water supplies
by about 84 mm. Calculated potential evapotranspiration for the H. J.
Andrews is about 538 mm (Rothacher et al. 1967).

Wildfires in the study area have resulted in timber stands of two general
age classes, either 125 or 450 years. The 450-year-old stands are generally
dominated by Pseudotsuga menziesii averaging 120-140 cm dbh and 45-75 m in
height, with timber volumes averaging 350-750 m3/ha. The 125-year-old
forests, sometimes called "second growth," are typically dominated by
Pseudotsuga menziesii (Tsuga heterophyZZa zone) or Abies procera (Abies
amabiZis zone).

METHODS

CoZZection of Data

A large sampling that covers the broad spectrum of environmental variation
is important where the primary objective is the initial stratification of
vegetation into relatively homogeneous and easily recognizable units. We

used a reconnaissance method of vegetation sampling to accomplish both a
regional survey and an initial vegetation classification of the central
portion of the western Cascades in Oregon. Our main sampling objectives,
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for which reconnaissance techniques seemed advantageous, were to acquire
data over a wide range of environments and to ensure a reasonable degree
of completeness in representation of different stand types. Thus we needed
a large number of sample data in a comparatively short sampling period.

Circular plots approximately 15-20 m in diameter were located in areas
of vegetation homogeneity as judged visually. Each plot was at or near the
center of an appreciably larger area of similar vegetation homogeneity to
ensure that edge effects were not reflected in the sample. We also avoided
areas of recent natural or man-caused disturbance or those that lacked
reasonable uniformity of soil, slope, aspect, or other important physical
or landform features. We attempted to locate plots at all elevations,
slopes, aspects, and soil types in approximate proportion to their importance
in the region. A total of 300 plots was sampled: 235 within the H. J.
Andrews Experimental Forest; 27 south and east of the Andrews, mostly in
the general area of the South Fork of the McKenzie River; 25 in the Santiam
River drainage; and 13 in the Wildcat Mountain Research Natural Area north
of the Andrews Forest.

In each circular plot visual estimates were made of canopy coverage
(Daubenmire 1959) of each understory vascular plant species. These estimates
were made to the nearest percentage up to 10% and to the nearest 5% there-
after. Abundance and canopy coverage were visually estimated for all
tree species of both mature and reproductive size classes. Abundance was
estimated by class (abundant, common, occasional, rare) and coverage to the
nearest 50. Estimates were also made of tree canopy density (four classes
from very dense to very open), forest age by class (450-year-old, old-growth
with dense pole understory, 200- to 300-year growth, 125-year-old second-
growth, second-growth with scattered old trees), and classes of site quality
(height in relationship to age of dominant and codominant trees).

Environmental data from each plot included landform, elevation, slope, and
aspect. A soil profile description in an area of representative understory
vegetation provided information on soil series and thickness, color, stoni-
ness, texture, and structure of exposed horizons. Estimates were also
made of the effective rooting depth and conditions of internal drainage
within the profile.

Details of the reconnaissance method of data collection used in this study
are contained in an earlier paper (Franklin et al. 1970).

Analysis of Data

Vegetation data were subjected to ordination analysis using SIMORD, a
reference stand technique (Dick-Peddie and Moir 1970). A total of 50
vegetation characteristics from both tree and understory species were
chosen as classificatory descriptors. Plots from distinct and extreme
environments were selected as end reference stands of an environmental
axis on the basis of either the classifier's ecological judgment or from
a computer search of eligible plots. All other plots were then arranged
along this axis according to their similarities and dissimilarities to
the reference-stand plots (at the ends of the axis). Plots equally dis-
similar to both stands remained at the center of the axis. Similarity
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between plots i and j was calculated as:

SIM(ij) = 1

50 2 min (aik'ajk)

n K=1 aik + ajk

where aik and
ik

are values of the kth vegetation descriptor in each plot.

To minimize contributions of minor and accidental species to the similarity
value the summation was eliminated whenever a particular descriptor was
less than some dominance value (we used 3% cover) in both plots. When high
dominance values are employed in the calculation of similarities the result-
ant ordination is based upon comparatively few, major species; conversely, a
low dominance value (1%) always uses the full set of 50 descriptors in all
similarity computations.

After end reference stands for X and Y axes were selected, we evaluated the
ordination by two criteria: (1) was the environmental field represented
by the ordination plane reasonably square, and (2) were dissimilar forest
plots placed close together in the plane. A square ordination field implies
that the X and Y axes are independent and represent fundamentally distinct
environmental gradients. The square field must be filled with sample
plots for assurance that the complex environmental gradients extending from
one reference stand to the other at the corners of the field represent
actual environmental conditions in the study area and not artifacts (Figure
1). The second criterion was a test of the ordination efficacy in identify-
ing important environmental gradients that affect the distribution and
dominance of most species used as classifiers. If highly dissimilar plots
are proximate in the ordination plane, then causative environmental factors
of vegetation distribution have not been resolved, for those plots.

Our initial ordinations involved all 300 plots and were not satisfactory. We

decided, therefore, to stratify plots into two groups--those belonging to
the high-elevation Abies amabiZis zone and those found within the low-
elevation Tsuga heterophyZZa zone. The two sets totaled 82 and 218 plots,
respectively. In each zone we used a different set of 50 classifiers.
Several SIMORD runs finally yielded satisfactory reference stands and
ordinations in both zones.

Association tables were also developed from the plot data. The position
of each forest plot in its appropriate ordination plane was an important
clue to finding similar plots from the collection of 300. The tables were
thus constructed, in part, on the basis of clusterings in the ordination
planes; but other important criteria not used in the ordinations nevertheless
influenced the development and resolution of associations. Decisions to
include any doubtful plot in one or another association were aided by
examination of the similarity matrix containing the doubtful plot and all
plots from the related associations. Plots within an association usually
show high similarities to each other and low similarities (under 300) to
plots of other associations. For certain plots, however, decisions to
include or exclude in particular associations were not based upon similari-
ties. Consideration was given to the sera] status of the plot as shown
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by the age structure of trees or by representation of characteristic under-
story species such as Pteridiwn aquiZinwn. Definitive association features
often include a narrow range of soil or site characteristics that help
decisions about doubtful plots. In some instances site quality was useful
in distinguishing between associations.

RESULTS AND DISCUSSION

Interpretation of the Ordinations

Within any geographic region numerous biotic and physical factors limit
the distribution and representation of any particular species. Seldom is
it possible to implicate and quantify a single, particular environmental
factor, such as the water-holding capacity of the A soil horizon, as a
primary control for different species over the entire range of environments
within the region. Gradient analysis, however, is a useful analytical
technique for simultaneously resolving the distribution of numerous species
along one or several major environmental gradients, each incorporating in
complex manners a number of related, causative biotic and abiotic factors.
The theory and techniques of gradient analysis have been reviewed and
discussed by Whittaker (1967) and McIntosh (1967). Along complex environ-
mental gradients different species are variously distributed according to
their adaptive tolerances and competitive abilities. The relative proportion
of species in any given stand is an expression of these tolerances andabilities for utilizing critical resources of that particular environment
at that time. Two stands of the same sera] status and having similar
vegetation are presumed to have the same underlying availability of
critical environmental resources. If some set of causative, environmental
factors varies slightly between two stands, then the relative proportions
between certain species also shift so that the two stands become slightly
dissimilar. If these factors become more and more extreme, species
tolerant of the original factors may be replaced by other species until
few common species exist in both stands.

Reference-stand ordination defines complex environmental gradients
according to environments represented by the selected stands. Vegetation
plots arranged in a floristically continuous manner represent intergrading
environments from one end reference stand to the other. If environmental
differences between the reference-stand plots are
of only minor causative significance, then many
dissimilar stands will be positioned together
and erratic, haphazard distribution of most
species will result along the gradient.

Our ordinations yielded two primary complex
environmental gradients. Reference-stand plots
for the X axis represented highly divergent
environmental conditions along a complex moisture
gradient. The Y axis represented a complex
temperature (or thermal) gradient. The general-
ized ordination plane is shown in Figure 1.
More detailed descriptions of these gradients
in each vegetation zone are given and discussed
below.

Figure I. Generalized environmental field
in the 8-i' ordination plane. The field is
defined by extreme environments of reference-
stand plots El, E2, E3, and E4. The Y and

axes are environmental gradients of com-
plex moisture and complex temperature
factors.
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Tsuga heterophylla (Tshe) zone

Plots 279 and 259 were selected at extreme dry and wet ends, respectively,
of the complex moisture gradient (Figures 2 and 3). Plot 279 of the
Pseudotsuga menziesii/Holodiseus discolor association is situated at 520 m
elevation on a steep (65% slope) midslope of southwest-facing exposure.
Dominant trees are young-growth Douglas-fir of poor growth rates and moderate
(50%-60%) overstory canopy density. Douglas-fir is extremely abundant in
reproductive strata of the understory, but other tree species are absent in
these strata. Herbs and shrubs are very sparse, principal species being
HoZodiscus, Whipplea modesta, and Berberis nervosa. These vegetation and
site characteristics suggest generally a very dry environment. Soil
profile features in plot 279 were not described, but similar plots from
the same association have deep, well-drained but stony (20%-80%) profiles
with thin (5-15 cm) Al horizons.

Plot 279 represents the wettest forest environment of the Tsuga heterophylla
zone. It is located on a steep (60%), north-facing lower slope at 430 m
elevation. The deep, well-drained soil is somewhat atypical among similar
plots in its high degree of stoniness (50%-80%). The Al horizon is very
thin. Dominant trees are western hemlock and Douglas-fir of very high
growth rates. Western redcedar and bigleaf maple are minor trees of the
overstory. Western hemlock and redcedar are the only tree species reproduc-
ing. Major understory herbs and shrubs include Oxalis oregana, Polystiehum
munitum, and Acer eireinatum. These three species account for 65% canopy
coverage.

The broad gamut of environments between the extremes of plots 279 and 259
accounts for most of the variations in the complex moisture regimes of the
study area. Among factors contributing to the complex moisture gradient
are seasonal evaporation stresses as affected by elevation and exposure;
patterns of rainfall and runoff that are influenced by landform and position
of forest plots in the landscape; soil factors affecting internal drainage,
effective rooting depth, and water-holding capacity; atmospheric factors
of wind, temperature, and solar radiation; and the degree to which all these
influences are modified by variations in vegetation structure. Our designa-
tion of the X axis as a complex moisture gradient recognized the subtle
variations and potentially interactive effects of each of these possible
influences in the range of dry to wet environments as defined by the
extremes of plots 279 and 259.

Plots 280 and 16 were chosen as reference stands for the Y axis. The former,
of the Tsuga/Castanopsis association, occurs on a low-elevation (430-m)
ridgetop of moderate (4o%), southwest-facing slope. By contrast, plot 16,
of the Tsuga-Abies/Linnaea association, is found at high elevation (1040 m)
on a nearly level (3% slope) bench. Both plots have very low vegetation
similarities to plots 279 and 259 of the complex moisture gradient (X axis)
and are at "moderate" positions near the center of that gradient. The
pronounced elevational and site differences between plots 280 and 16 suggest
that they define a complex temperature gradient from low to high elevations.
Plot 280 at the hot extreme contains Douglas-fir as the sole overstory tree
dominant. There is no evidence in this plot of any successful tree reproduc-
tion, but in similar stands of the same association both Douglas-fir and
western hemlock can be well represented in understory strata. Dominant
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.shrubs are GauZtheria shaZZon, Rhododendron macrophyZZum, and Castanopsis
ehrysophyZia, whose collective cover totals 1560. Herbs have negligible
coverage.

At the high-elevation, cool extreme of the temperature gradient plot 16
is dominated by Douglas-fir and Pacific silver fir in the mature overstory.
The latter shares with western hemlock reproductive potential in the plot.
Acer eireinatwn is the main shrub (l5% cover), and the herb layer is domi-
nated by Linnaea borealis, Viola sempervirens, and Coptis Zaciniata
(collectively 95% cover).

The range of environments between plots 280 and 16 encompasses the remaining
216 plots of the Tsuga heterophylla zone. Temperature lapse rates, length
of growing season, air drainage patterns in mountain topography, and many
other atmospheric and soil factors contribute to the complex temperature
gradient.

Ables amabilis zone

The Abies arnabilis zone presented a more difficult problem in the selection
of end-reference-stand plots because of relatively obscure moisture and
temperature gradients. For this reason, although we selected the stands
at extremes of the complex moisture gradient (X axis), the Y axis stands
were computer selected. This measure resulted in valuable insights into
vegetational relationships, which aided considerably in the formulation
of community classification criteria.

In the resultant ordination of Abies amabiZis zone stands there were no
stands in the warm-dry portion of the ordination plane (Figure 4). Such
warm-dry sites do exist, but they were not included within our sample. In
the area studied these sites support meadow vegetation or very open stands
of young Pseudotsuga menziesii, Abies grandis, Libocedrus decurrens, and
4'ercus garryana. These stands, studied by D. B. Zobel (unpublished MS),
are those in which Abies grandis reaches its greatest relative importance
at high elevations.

Plots 276 and 265 were selected at extreme dry and wet ends, respectively,
of the complex moisture gradient. Plot 276 of the Abies amabilis--Tsuga
mertensiana/XercphyZZum tenax association is located at 1620 m elevation
on a 40% smooth slope with a southeast aspect. Dominant trees are primarily
130-year-old, poorly growing mountain hemlock with a moderately dense
(70%-80%) canopy. The only tree reproduction is represented by scattered
stems of Pacific silver fir and mountain hemlock. The shrub layer is
very poorly developed, consisting entirely of scattered Vacciniwn
rembranaceum. The herb layer is made up of a fairly dense stand of
)erophyZZum tenax with virtually no additional species. The soil contains
more than 50% stones and the effective rooting depth is estimated at less
than 1 m. Both vegetative and site characteristics are indicative of dry
growing conditions.

Plot 265 represents comparatively wet growing conditions within the Abies
amabilis zone and is classed with the Abies amabilis/TiareZZa unifoZiata
association. It is situated on a level stream terrace at 1010 m elevation.The soil is deep and well drained. The overstory is made up of Pacific
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silver fir and Engelmann spruce of moderate density (702-802 canopy cover-

age). Tree reproduction is predominantly silver fir and western hemlock.
Three species make up the bulk of understory cover--Tiarella unifoZiata,
Smilaeina stellata, and Clintonia unif?ora. Together these three species

total 802 cover.

The computer-selected end reference stands for the Y axis were plots 242
and 77. Plot 242 is representative of the Abies amabilis/Rhododendron--
Vaccinium alaskaense/Corpus canadensis association and is located on a 402

north-facing slope at an elevation of 910 m. Plot 77 is classed with the
Abies amabilis/Vaccinium membranaeeum/XerophyZZum tenax association and

occupies a ridgetop position at a considerably higher elevation (1280 m).
The vegetational and elevational difference between these end reference
stands indicates that once again the gradient along the Y axis represents,
at least partially, a complex temperature gradient. This gradient is not
nearly so pronounced as the Tsuga heterophylla zone Y axis and other factors
are undoubtedly as important. The fact remains, however, that selection of
plots 242 and 77 as end reference stands resulted in a good distribution
of points across the ordination plane and successfully eliminated pileup
of points along the midportion of the X axis.

Description of Forest Communities

A total of 23 plant groupings were identified. These include 11 climax
or near-climax associations and three sera] communities in the Tsuga
heterophylla zone and seven climax and two seral units in the Abies amabiZis
zone. A diagramatic representation showing our preliminary interpretation
of environmental relationships among these communities is shown in Figure 5.
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The four units labeled "transitional" are included within the Tsuga
heterophyZZa zone even though they share many characteristics with the Abies
amabiZis zone.

The forest communities, listed in approximate order of increasing effective
moisture, are as follows:

1. Tsuga heterophyZZa zone
I.I. Pseudotsuga menziesii/Holodiscus discolor (Psme/Hodi)
1.2. Pseudotsuga menziesii--Tsuga heterophyZZa/Corylus cornuta

v. californica (Psme-Tshe/Cococa)
1.3. Tsuga heterophyZZa/Castanopsis ehrysophyZZa (Tshe/Cach)
1.4. Pseudotsuga menziesii/Acer circinatum/Gaultheria shallon2

(Psme/Acci/Gash)
1.5. Tsuga heterophyZZa/Rhododendron macrophyZZum/Gaultheria shallon

(Tshe/Rhma/Gash)
1.6. Tsuga heterophyZZa/Rhododendron macrophyLlum/Berberis nervosa

(Tshe/Rhma/Bene)
1.7. Tsuga heterophyZZa--Abies amabilis/Rhododendron macrophyZZwn/

Berberis nervosa (Tshe-Abam/Rhma/Bene)
1.8. Pseudotsuga menziesii/Acer circina tum/Berberis nervosa2

(Psme/Acci/Bene)
1.9. Pseudotsuga menziesii/Acer circinatwn/WhippZea modesta2

(Psme/Acci/Whmo
1.10. Tsuga heterophyZZa--Abies amabiZis/Rhododendron macrophyllum/

Linnaea borealis (Tshe-Abam/Rhma/Libo)
1.11. Tsuga heterophylla--Abies amabiZis/Linnaea borealis (Tshe-Abam/Libo)
1.12. Tsuga heterophylla/Acer circinatum/Polystichum munitwn (Tshe/Acci/

Pomu)
1.13. Tsuga heterophyZZa/Polystichum munitum (Tshe/Pomu)
1.14. Tsuga heterophyZZa/Polystichum munitum--Oxalis oregana (Tshe/Pomu-

Oxor)

2. Abies amabilis zone
2.1. Abies amabiZis--Tsuga mertensiana/Xerophyllum tenax (Abam-Tsme/Xete)
2.2. Abies amabilis/Vaccinium membranaeeum/XerophyZZum tenax (Abam/Vame/

Xete)
2.3. Abies amabiZis/Rhododendron macrophyZZum--Vaccinium alaskaense/

Cornus canadensis (Abam/Rhma-Vaal/Coca)
2.4. Abies amabiZis/Vaccinium alaskaense/Cornus canadensis (Abam/Vaal/Coca)
2.5. Abies procera/Achlys triphylla2 (Abpr/Actr)
2.6. Abies amabiZis/Achlys triphylla (Abam/Actr)
2.7. Abies procera/CZintonia uniflora2 (Abpr/Clun)
2.8. Abies amabilis/Tiarella unifoZiata (Abam/Tiun)
2.9. Chamaecyparis nootkatensis/OpZopanax horridum (Chno/Opho)

1. Tsuga heterophylla zone

1.1. Pseudotsuga menziesii/Holodiscus discolor (Psme/Hodi) association. The
Pseudotsuga/HoZodiseus association represents the driest sites within the
Tsuga heterophyZZa zone. It is the only community in this zone that is
virtually entirely lacking in Tsuga reproduction (Table 1). Stands of

2Seral community.
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Figure 6. Landform-aspect-conmunity relationships in the t'augu hetero hy'/la zone.
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Pseudotsuga/HoZodiscus association are generally found on smooth, south-
and southwest-facing slopes (Figure 6) at lowest elevations within the
study area (460-610 m). As a result of elevation and aspect, temperatures
tend to be relatively high during the growing season. Soils of this asso-
ciation are generally stony, shallow loams and silt loams derived from tuff

and breccia parent materials (Appendix). These soils are classed as Lithosols
and Regosols and their shallow nature is reflected by effective rooting depths,
which are usually less than 1 m.

Most stands typical of the Pseudotsuga/HoZodiseus association are composed
of rather open (300-60% crown coverage) old-growth Douglas-fir (Figure 7).

The climax status of Pseudotsuga is indicated by the fact that it is by far
the most abundant tree species in the reproduction size class (8o average
cover) in those stands sampled. In some stands young Libocedrus decurrens
is codominant, or as abundant as young Pseudotsuga. The only other conifer-
ous tree species of any importance is Pinus Zambertiana, which is scattered
through about half the stands. Frequent presence of two sclerophyllous
species, Arbutus menziesii and Castanopsis chrysophylia, sometimes results
in stands that markedly resemble those found in the mixed-evergreen zone of
the western Siskiyou Mountains (Franklin and Dyrness 1969). Both Arbutus
and Castanopsis are of fairly low fidelity, however, occurring in only half
of those stands typical of the Pseudotsuga/HoZodiseus association (Table 1).
Deciduous tree species sometimes present include Acer macrophyllum and Cornus
nuttaZZii.

Tall shrub cover of the Pseudotsuga/HoZodiseus association is made up of

relatively small amounts of three main species, Acer eireinatwn, HoZodiseus
discolor, and CoryZus cornuta var. caZifornica. In most stands Acer
eireinatum, which is extremely widespread throughout the study area, is
dominant. Although HoZodiseus cover averages only 5% (Table 1), considerable

diagnostic value is placed on HoZodiseus because this is the only community

in which it occurs in more than trace amounts. The low shrub layer is

generally dominated by the ubiquitous Berberis nervosa. Other common low

shrubs in stands typical of this association are GauZtheria shaZZon (8%
cover) and Symphoriearpos moZlis (2o cover).

The herb layer in Pseudotsuga/HoZodiscus stands is typically very poorly

developed. The dominant herb is generally WhippZea modesta (8o cover)

followed in order of importance by PoZystiehwn munitum, Synthyris reniformis,
Linnaea borealis, and several grass species (Figure 8). Species present in

at least half the stands but contributing very little cover include Chimaphila
umbeZZata, Goodyera oblongifoZia, Hieracium albiflorum, Rubus ursinus, TrientaZis
ZatifoZia, Campanula seouZeri, and Iris tenax. Whipplea and Synthyris are of
greatest diagnostic value because, although they are not restricted to the
Pseudotsuga/HoZodiscus association, they reach their maximum abundance here
(see Figure 35).

A Pseudotsuga/HoZodiscus/GauZtheria association has been described in the

Oregon Coast Range by Bailey (1966) and Corliss and Dyrness (1965). Although

the tree layer is apparently very similar to our Pseudotsuga/HoZodiscus, shrub

cover in the Coast Range is generally much more dense. For example, Bailey
reports average coverages of 30% HoZodiscus, 52% GauZtheria shaZZon, and 44%
Berberis nervosa. Herb species present also differ in the two locations. In

both the Cascades and Coast Range, however, the HoZodiscus community represents
the dry end of the moisture spectrum.
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1.2. Pseudotsuga menziesii--Tsuga heterophylla/Corylus cornuta var. californica
(Psme-Tshe/Coeoea) association. The Pseudotsuga-Tsuga/CoryZus association is
floristically intermediate between the Pseudotsuga/HoZodiseus and the Tsuga/

Rhododendron associations. Characteristics that differentiate this community
from the Pseudotsuga/HoZodiseus include significant amounts of Tsuga heterophyZZa,
decreased occurrence of Holodiscus discolor, and substantially increased cover-
age of GauZtheria shalZon. Herb layers are poorly developed in both communities
with species following approximately the same order of ranking in dominance.

The best examples of the Pseudotsuga-Tsuga/CoryZus association are generally
found on low-elevation sites (460-610 m), although some stands may occur at
higher elevations, Typical sites are smooth, steep (50%-80°) slopes with
south, southwest, and west exposur,°, and usually at upper to midslope position.
Soils are similar to those supporting the Pseudotsuga/HoZodiseus association--
Lithosols and Regosols developed from tuff and breccia parent materials. These

soils are generally stony (averaging 40°-50° stone content by volume) and effec-
tive rooting depth usually ranges from 1 to 2 m.

Tree layers may be dominated by either old-growth trees or a mixture of scattered
old growth within a matrix of younger trees. Tree canopy coverage is low,
totaling 20°-50°. The overstory is dominated by Pseudotsuga with a scattering
of Tsuga in half the stands. Apparently both Pseudotsuga and Tsuga regenerate
successfully (Table 1), which may be attributed largely to the open nature of
the stand; both may be codominant in climax stands. Tree species sporadically
represented include Arbutus menziesii, Libocedrus deeurrens, Pinus Zambertiana,
and Thuja plicata. Hardwoods occasionally encountered are Acer macrophyZZum
and Cornus nuttallii.

Four tall shrub species are present in virtually all Pseudotsuga-Tsuga/
CoryZus stands (Table 1; Figure 9). The presence of appreciable CoryZus
cornuta var. eaZiforniea, coupled with the virtual absence of HoZodiseus
discolor, is a diagnostic feature of this community. Although Acer circinatum
is by far the most abundant, its ubiquitous habit gives it little indicator

significance (see Figure 36). Moderate amounts of Castanopsis ehrysophylla
and Vaccinium parvifoZium are also characteristic.

The low shrub layer is generally well developed in the Pseudotsuga-Tsuga/
CoryZus association. Although there is considerable stand-to-stand variation
(Appendix), GauZtheria shaZZon typically ranks first (22° cover), followed

by Berberis nervosa (13% cover).

The scattered plants in the herb layer in the Pseudotsuga-Tsuga/CoryZus
community average only 20°-30° total cover. Polystiehum munitum is the only

ubiquitous species, but it has low coverage (average 3°), Two creeping herbs

contribute the most cover, Linnaea borealis and WhippZea modesta. Other

significant and characteristic species are AehZys triphyZZa, Chimaphila
umbeZZata, Synthyris reniformis, TrientaZis latifoZia, and Festuca occidentalis
(Table 1). Minor species include Viola sempervirens, AdenocauLon bicolor,
Campanula scouZeri, and Iris tenax.

1.3. Tsuga heterophylla/Castanopsis chrysophylla (Tshe/Caeh) association.
The Tsuga/Castanopsis association is characteristic of relatively dry, exposed
sites similar to those occupied by the HoZodiseus and CoryZus communities.

Species composition differs by increased occurrence of Tsuga heterophyZZa,
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Castanopsis, and Rhododendron macrophyyZZum. The Tsuga/Castanopsis community
is also differentiated by a much greater shrub cover than is characteristic
of the other two units.

Stands representative of this association are generally found on or just off
ridgetops at rather low elevations (460-790 m). In almost all cases where
stands are located below the ridge, slopes are steep and have either a south
or southwest aspect. The Tsuga/Castanopsis association spans a variety of
soils; however, almost all of them are poorly developed and derived from
tuff and breccia parent materials (Appendix). The most common soil series
is the Frissell, a Regosol derived from reddish pyroclastic rocks. Soil
stoniness and effective rooting depth are highly variable, but most soils
are toward the shallow, stony end of the range.

Figure IC.

A

stand representative of the ^_'ca3a cohy?L¢/ea.
note the dense tall shrub layer dominated by and .teristic herb. xercnny!':c:: is visible in the foreground.

iation;ss

The charac-

Most sampled stands belonging to this association are open old growth, but
four are second growth. The low tree canopy coverage (20%-60%), is charac-
teristic of ridgetops and south-slope stands. Once again Pseudotsuga is
the unquestioned overstory dominant; three-fourths of the sampled stands
also contain Pseudotsuga reproduction (Table 1). Tsuga heterophyZZa, theother climax tree species, is abundant as reproduction in the understory ofmost stands. Another important tree in the Tsuga/Castanopsis association
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is Cornus nuttaZZii, which is more abundant in this unit than in any other.
Characteristic tree species that occur as scattered individuals include
Arbutus menziesii, Pinus Z=bertiana, and Thuja pZicata.

The Tsuga/Castanopsis association is identified largely on the basis of
shrub layer characteristics (Figure 10). Typical stands have relatively
large amounts of three shrub species, Castanopsis (23% cover), Rhododendron
(39% cover), and GauZtheria shallon (40% cover). Although these three species
are always present, amounts vary. In some side-slope locations, GauZtheria
cover becomes so dense that it approaches 100%. On the other hand, on
ridgetop sites Rhododendron often forms dense, almost impenetrable thickets.
The only other shrub species contributing appreciable amounts of cover are
the ubiquitous Acer circinatum and Berberis nervosa.

Because of complete dominance by shrubs in the Tsuga/Castanopsis association,
the herb layer is very poorly developed. Only two herbaceous species average
more than l% cover, XerophyZZum tenax (10%) and Linnaea borealis (5%). The

presence of XerophyZZum has considerable diagnostic value since this is the
only association within the Tsuga zone in which it occurs with high constancy
and coverage. Other species of minor importance include ChimaphiZa umbeZZata,
PoZystichum munitum, Pteridiwn aquilinum, TrientaZis ZatifoZia, and Viola
sempervirens.

1.4. Pseudotsuga menziesii/Acer circinatum/Gaultheria shallon (Psme/Acci/
Gash) community. Almost all stands belonging to the Pseudotsuga/Acer/
GauZtheria community are composed of second-growth (125-year-old) Douglas-
fir; consequently, it is considered a seral grouping. With advancing
succession we believe stands of this community type will evolve into climax
stands belonging to either the Tsuga/Rhododendron/GauZtheria or Tsuga/
Rhododendron/Berberis associations. Stands are found on smooth slope and
bench landforms at elevations ranging from 370 to 850 m. Slope steepness
and aspect both vary, although southerly aspects are more common. The
Pseudotsuga/Acer/GauZtheria community occurs on several different soil
series derived from tuffs, breccias, and andesite residuum and colluvium
(Appendix). Most often these are zonal silt loam or silty clay loam
soils with moderate stone contents. Effective rooting depth varies from
1 to 2.5 m.

Almost all overstory tree cover is composed of Pseudotsuga; this ranges
from 50% to 800. Tree canopy coverage is often reflected in understory
density with greater coverage of species such as Acer circinatum in the more
open stands. Tsuga, despite its minor contribution to the overstory, is
abundant as reproduction in all sampled stands (Table 1). This hemlock
abundance and the general absence of Pseudotsuga reproduction clearly
indicate that Tsuga heterophyZZa is the principal climax tree species.
Other tree species that occur sporadically are Acer macrophyZZum, Cornus
nuttaZZii, and Thuja pZicata.

As the name implies, tall and low shrub layers of the Pseudotsuga/Acer/
GauZtheria community are dominated by Acer circinatum and GauZtheria
shaZZon, respectively (Figure 11). Both species have 100% constancy
and average 35% cover (Table 1). Over half the stands contain at least
small quantities of Rhododendron, which may increase if these areas are
protected from future disturbance. Three other shrubs, Castanopsis
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ehrysophyZZa, Berberis nervosa, and Vaccinium parvifoZium, occur in over
80% of the sampled stands, but none have indicator significance.

Figure II, A Stand re presen [alive of the Pseudotsugn menaiesii/Acer circinaLum/Gaul ri eri¢ snZLon
community. The trees here are second-growth ouglas-fir; note the western hemlock sapling and the
extremely dense low shrub layer dominated by Gau-,theria shallop.

The herbaceous layer of the Pseudo tsuga/Acer/GauZtheria community is
composed principally of widely distributed species. Since no herbaceous
species had 100% constancy and none averaged more than 2% cover, it is
difficult to select "characteristic" species. The most typical species
may be the three with over 75% constancy, Viola sempervirens, Pyrola
asarifoZia, and Rubus ursinus. The only species with maximum constancy
and coverage in the Pseudotsuga/Acer/GauZtheria community is Listera
eaurina, an infrequent species in other units. Other species occurring
in small amounts in over half the stands include Linnaea borealis,
ChimaphiZa wnbellata, Whipplea modesta, and Trientalis ZatifoZia.

Corliss and Dyrness (1965) recognized a Tsuga heterophyZZa/Acer circinatum/
GauZtheria shalZon sera] community in second-growth Douglas-fir in the
Oregon Coast Range. The two units appear approximately the same except
for differences in the herb layer. In the Coast Range, the most common
herbs are two ferns, Polystichum munitum and Pteridium aquiZinum.

1,5. Tsuga heterophylla/Rhododendron macrophyllum/Gaultheria shallon
(Tshe/Rhma/Gash) association. In our two-dimensional ordination (Figure 2),
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the Tsuga/Rhododendron/Gaultheria association falls midway between the
Tsuga/Castanopsis and Tsuga/Rhododendron/Berberis units. The ordination
and unpublished environmental data clearly indicate that the Tsuga/
Rhododendron/Gaultheria association characterizes cooler and moister sites
than the Tsuga/Castanopsis association.

The Tsuga/Rhododendron/Gaultheria association is found on a variety of
landforms: ridgetops, both smooth and uneven side slopes, benches, and
stream terraces. It is located at relatively low elevations, ranging from
490 to 850 m. Slope steepness (00-800) and aspect are highly variable.
Soils supporting the Tsuga/Rhododendron/Gaultheria association are most
often Regosols derived from tuffs and breccias, having relatively low
stone contents (usually 5%-30%). Surface soil textures are loam or silt
loam grading to silty clay or,.clay loam subsoils in those soils showing
some profile development. Most soils are fairly deep (1-2 m) and well
drained; however, the unit has also been found on poorly drained soils in
bench locations.

Figure 12. A stand representative of the Tsuga haterophy Zla/Rhcdodendrnn macrophyllum/Gaultheria
shalton association showing the typically dense shrub layer. Tall shrubs are largely Riwdodendron;
low shrubs are CauLtheria.

1

Se ayts-

Both old-growth and second-growth timber stands are included in the Tsuga/
Rhododendron./Gaultheria association. Crown canopy coverage is generally
around 50%-80%, although very open stands with 300-40% coverage are some-
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times encountered. This unit differs markedly from the four already
described in that it has much more mature Tsuga (20% cover) and completely
lacks Pseudotsuga regeneration (Table 1). Tsuga reproduction is at least
common in all sampled stands, indicating its role as the major climax species.
The only other tree species of importance is Thuja plicata, which was present
in mature form in about half the stands and as reproduction in about one-
fourth of the total.

Understory species composition and average cover values in the Tsuga/
Rhododendron/GauZtheria association are very similar to those for the Tsuga/
Castanopsis unit (Table 1; Figures 12 and 13). For example, average cover
is the same for GauZtheria. (400), Rhedodendron'(30o), Linnaea (5o), and
PoZystiehum (lo) in both units. In fact, the only real difference in under-
story vegetation between the two associations is the much greater importance
of Castanopsis chrysophyZta, XerophyZZum tenax, and Pseudotsuga regeneration
in the Tsuga:/Castanopsis association. The fact that these two units are
so similar floristically is not surprising when on:-considers their close
relationship.
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Figure 13. Low shrub layer within the 'Tsuga heteropiylla/Rhododendron macrophydlwn/Gaulcheria
shalZon association. The dense cover of .Taultheria and Beroeris nervosa severely curtails develop-
ment of the herb layer,
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1.6. Tsuga heterophylla/Rhododendron macrophyllum/Berberis nervosa (Tsh.e/
Rhma/Bene) association. The Tsuga/Rhododendron/Berberis association is
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one of the most commonly occurring units in the study area and represents
the climatic climax at low to middle elevations. Stands are located on
gentle to moderate slopes (l0%-40%) and are dominated by old-growth Douglas-
fir and western hemlock. Elevations range from 490 to 910 m. Soils are
generally deep, with effective rooting depths of at least 1-2 m, and exhi-
bit some profile development. Soil parent materials are tuff and breccia
residuum and colluvium, andesite colluvium, and mixed colluvium. Soil
profiles are generally relatively low in stone content (50-30%) with loam
or silt loam surface horizons and silt loam, silty clay loam, or silty

clay texture in the subsoil. The most frequently occurring soil series
is the McKenzie River, a well-developed soil with a textural B horizon,
derived from reddish tuffs and breccias (Appendix).

Old-growth stands characteristic of the Tsuga/Rhododendron/Berberis
association usually have fairly dense overstories, with total coverage
varying from 60% to 900. Overstory dominance is shared by Pseudotsuga
and Tsuga, each averaging about 45% cover (Table 1). The Douglas-fir
are large, sometimes decadent, 450- to 500-year-old trees, which, as they
drop out of the stand, are immediately replaced by younger, more vigorous
hemlock (Figure 14). Tsuga regeneration is also common in all sampled
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Figure l4. A stand representative of the 'PS t heterophutZa/Rhododendron m¢cropiejZZwn/Berberis
neroosa association. This unit occurs on gentle slopes and deep soils and is interpreted as ""ti-
tuting the climatic ci ire. For this portion of the Tauga heterophytZa zone. Trees in the background
are old-growth Douglas-firs and younger western hemlocks.
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stands, averaging 7% cover. Thuja pZieata occurred in about three-fourths
of the stands and in a few contributed as much as 300-400 overstory cover.
Only about 250 of the sampled stands contained sufficient Thuja regeneration
to qualify it for a secondary climax role.

Because of the dense overstory, the shrub layer in the Tsuga/Rhododendron/
Berberis association is rather sparse. Even Rhododendron, which is the
dominant species, averages only 12% cover (Table 1). Next in importance
are Berberis nervosa with 11% and Acer circinatum with 8%. Taxus brevifoZia
is a relatively abundant understory tree species in this association with
7% average cover and 77% constancy.
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Figure lb. Shrub and herb layers within the Tsuga heteiophylla/Rhododondron oaorophy Z:Ian/Berberis
nervoaa association, Visible here are IUtodade'ndron and Berberis in the shrub layer, and Linnaea
borealis and Viola a0mpervirens in the herb layer,

Linnaea borealis is the only herb present in all sampled stands in the
Tsuga/Rhododendron/Berberis association (Figure 15). Linnaea cover was
highly variable (1%-5o%), despite the 13% average (Appendix). Other species
that are commonly found in this association are PoZystiehum munitum, Coptis
laciniata, ChimaphiZa umbeZZata, Viola sempervirens, and Rubus ursinus.
Unfortunately, with the possible exception of Coptis, all these species are
widely distributed throughout the Tsuga heterophyZZa zone. Herbs present
in about half the stands include XerophyZZum tenax, Trillium ovatum,

_Trientalis Zatifolia, Anemone deZtoidea, ChimaphiZa mensiesii, and
Corallorhiza merteneiana.
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Bailey (1966) has described a Rhododendron maerophyllum/Berberis nervosa
association in the southern Coast Range in Oregon. His association generally

occurs on south slopes and ridgetops, where Pseudotsuga menziesii as well as
Tsuga heterophyZZa may be climax. He also lists Castanopsis chrysophylla
as a useful indicator of his Rhododendron/Berberis association. Apparently

Bailey's unit is much more closely related to our Tsuga/Castanopsis associa-
tion than to the Tsuga/Rhododendron/Berberis.

1.7. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/Berberis
nervosa (Tshe-Abam/Rhma/Bene) association. The Tsuga-Abies/Rhododendron/
Berberis association is the higher elevation equivalent of the Tsuga/
Rhododendron/Berberis. The main difference between the two units involves

increased importance of Abies amabiZis. The species composition of the
two associations is otherwise very similar, although there are minor differ-
ences in the relative importance of some species such as Taxus brevifoZia
and Linnaea borealis.

Stands typical of the Tsuga-Abies/Rhododendron/Berberis association are
generally situated on smooth side slopes or benches at 820-1130 m elevation.
Slope steepness is variable (0%-900), but almost without exception aspect is
north, northeast, or northwest. Virtually all stands are located on soils
derived from andesite colluvium parent material. About three out of every
four stands are associated with the Carpenter soil series, a loam-textured

soil formed in deep andesitic landslide material, showing very little
evidence of profile development. Soils are moderately stony (averaging
about 40% stones by volume) and effective rooting depth ranges from 1 to

3 m.

All stands classified as belonging to the Tsuga-Abies/Rhododendron/Berberis
association are old growth dominated by mature Tsuga heterophyZZa and

Pseudotsuga menziesii. Although Abies amabilis is absent from about one-third
of the sampled stands, it is potentially at least a minor component of the
climax stand at each plot location. Thuja pZieata is also a conspicuous
element in many stands, although it occurs less frequently here than in the
lower elevational Tsuga/Rhododendron/Berberis (Table 1). Total overstory
canopy coverage is generally in the 60%-80% range, but one-fourth of the
sampled stands have less than 50% total coverage.

Shrub-layer characteristics in, the Tsuga-Abies/Rhododendron/Berberis
association are very similar to those in the Tsuga/Rhododendron/Berberis;
that is, Rhododendron is dominant with 17% average cover, followed by
Berberis nervosa and Acer circinatum. The greatest difference between the
two units is an appreciable increase in importance of Taxus brevifolia in

the Tsuga-Abies/Rhododendron/Berberis association (Table 1). In fact,
Taxus reaches its maximum development within this community with an average
cover of 17%.

The Tsuga-Abies/Rhododendron/Berberis association has the lowest total
cover of herbaceous vegetation of any community within the Tsuga heterophyZZa
zone. The only herb averaging over 1% cover is Linnaea borealis (3%),
which averages 13% in the Tsuga/Rhododendron/Berberis association. Herba-
ceous species averaging 1% cover include Polystiehum munitum, Chimaphila
umbellata, Rubus ursinus, and XerophyZZwn tenax (Table 1). Four species
characteristic of the Tsuga-Abies/Rhododendron/Berberis association that
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Figure 16. A stand representative of the Pseudotauga menaieaii%ACer cireinatwv/Berberis
nervosa community, Large trees are second-growth Douglas-firs; note the scattered
western hemlock seedlings and Abundant low shrubs are Berberis.

Figure 17. A stand representative of the Peeudeteuga mr/taieaii/Amer circinatum/Whipplea
nodeeta community. Ove rs to ry Is made up of a uniform stand of 130-year-old PeeGdotauga:
note the abundance of A- cirothatum and Teuga heterophyZla regeneration in the
understory.
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are not as common at lower elevations are Cornus canadensis, Pyrola asarifoZia,
Rubus nivaZis, and TiareZZa unifoliata.

1.8. Pseudotsuga menziesii/Acer circinatum/Berberis nervosa (Psme/Acci/Bene)
community. The Pseudotsuga/Acer/Berberis community is a tentative grouping
closely allied to the aforementioned Rhododendron/Berberis units; both occupy
the same area on the ordination graphs (Figures 2 and 3). The main difference
between the Rhododendron/Berberis and Acer/Berberis communities is the complete
lack of Rhododendron and an increase in Acer circinatum in the latter unit.
Soil and site characteristics are also very similar with one exception.
Stands of the Pseudotsuga/Acer/Berberis community are generally found on
south- and southwest-facing slopes, while the Tsuga-Abies/Rhododendron/Berberis
association is largely restricted to north-facing slopes.

The Pseudotsuga/Acer/Berberis community is found at elevations ranging from
640 to 1160 m, usually on moderate slopes. Soils tend to be deep, loam
textured, and derived from andesite colluvium. They are of moderate stoniness
and range from 1 to 2 m in effective rooting depth.

The majority of sampled stands are in old-growth timber with an overstory
coverage between about 60% and 900 (Figure 16). Dominant mature trees are,
again, Pseudotsuga menziesii and Tsuga heterophyZZa, with Tsuga clearly the
major climax species. Many of the higher elevation stands contain both
mature and reproduction-size Abies amabilis, indicating at least a minor
climax role for Abies in these areas. Small amounts of Abies grandis also

occur in some sampled stands. The widely distributed Thuja pZicata is

about as abundant as in the Rhododendron/Berberis units( Table 1).

Acer circinatum and Berberis nervosa are the only shrubs of any importance
in the Pseudotsuga/Acer/Berberis community and both average 18% cover. The
most abundant herbaceous species are also those that are most common in
the Rhododendron/Berberis associations--Rebus ursinus, Chimaphila umbeZZata,
Viola sempervirens, Linnaea borealis, and Polystichummunitwn. Perhaps the
most noticeable difference in the herb layer of the Acer/Berberis community
is the more frequent occurrence of Achlys triphylla and Whipplea modesta.

1.9. Pseudotsuga menziesii/Acer circinatum/Whipplea modesta (Psme/Acci/
Whmo) community. The Pseudotsuga/Acer/WhippZea community is a sera] grouping
of second-growth (125-year-old) Douglas-fir stands found high in the Tsuga
heterophyZZa zone. With advancing succession, climax vegetation developed
on these sites would probably be classified as belonging either to the Tsuga-
Abies/Rhododendron/Linnaea or Tsuga-Abies/Linnaea associations. Although
it occupies only limited areas, the Pseudotsuga/Acer/Whipplea community is
distinguished by its well-developed herb layer.

The Pseudotsuga/Acer/WhippZea community is found in midslope positions at
940-1160 m. On most sampled plots, slopes are moderate and south-facing.
Soils are sandy loams, loams, or silt loams derived from andesitic parent
materials, often with considerable influence from aeolian deposits of
volcanic ash. Soils are medium with respect to both stoniness and rooting
depth, with estimated depth averaging between 1 and 2 m.

Virtually all stands have canopies of medium density (60o crown cover), which
are dominated by second-growth Douglas-fir (Figure 17). Because of the
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youthfulness of the stands, very little Tsuga is present in the overstory,
but its reproduction cover averaged 16% (Table 1). This community contains
more Abies grandis than any other studied. In one-third to one-half of the
sampled stands, Abies grandis constitutes a secondary climax tree species.
Despite its very minor role at present, Abies amabilis would also be expected
in climax timber stands on these sites.

The tall shrub layer of the Pseudotsuga/A_cer/Whipplea community is character-
istically dominated by Acer circinatum and contains no Rhododendron
macrophyllum. As in most associations, the dominant low shrub is Berberis
nervosa (Figure 18). Three shrubs that reach maximum development here and
therefore have considerable diagnostic value are Rosa gymnocarpa, Pachistima
myrsinites, and Symphoricarpos moZZis (Table 1). Vaccinizun membranaceum is

also present in about half the sampled stands.

Figure 11, Low shrub and herb layer within the Pseudotauga menzieei i/Aver circinattnn/Whipplea
modesty co unity, Dominant low shrubs are Berberis nervosa and Ththue nivalia; principal herbs are
Linnaea borealis and Whipplea modeata.

The herb layer of the Pseudotsuga/Aces/WhippZea community has an average
cover of 68%, which is second only to the PoZystichum-Oxalis association in
the Tsuga heterophyZZa zone. This dense layer is made up of many species,
most of which are widely distributed throughout the zone (Table 1). Thebulk of the cover is provided by five species that occurred in virtuallyevery sampled stand: Liricaea borealis (21%), Whippica modesta (11%), Viola
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sempervirens (7%) , Chirnaphila anbel.Zata (71'0) , and Rubus ursinus (3i) .
Chiaw.aphiZa and Whipplea have maximum values in this community. Other
less abundant herbs that reach maximum development for the Tsuga zone in
this community include AchZys triphylla, Asarum caudatum, and GaZium
trifZorvm. Species that have only about 50% constancy but have considerable
indicator significance are Synthyris reniformis, PyroZa pieta, PyroZa
secunda, Rubus nivaZLs, and Fragaria vesca.

1.10. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/Linnaea
borealis (Tshe-Abam/_Rhma/Libo) association. The Tsuga-Abies/Rhododendron/
Lin;yaea association is closely related to the Tsuga-Abies/Rhododendron/Berberis
unit but occupies sites that are slightly moister and cooler (Figure 5). The
principal vegetative difference between the two units is the much better
developed herb layer--the average herb layer cover is 13% and 51% in the
Rhododendron/Berberis and Rhododendron/Linnaea associations, respectively.

Stands belonging to this association occur on gentle slopes at elevations
of 790-1190 m. Characteristic landforms are benches and hummocky topography
in areas of deep landslide or glacial till deposits. The soils supporting
the Tsuga.-Abies/Rhododendron/Linnaea association are generally deep, moder-
ately stony, and loam textured, and have formed in deposits of andesitic
colluvium. Although soils are usually well drained, the association is
also found on imperfectly drained soils in localized depressions.

Sampled Rhododendron/Linnaea stands, with one exception, are dominated
by old-growth trees and have a moderately dense canopy (50%-700). Tree-layer

characteristics are typical for old-growth stands at mid to high elevations
in the Tsuga heterophyZla zone. Overstory dominance is shared by mature
Pseudotsuga and Tsuga with only scattered Thu,a plicata. Tree regeneration,
however, is often dominated by Thuja, with an average cover of 18%, versus
10% for Tsuga. The majority of the stands also have at least some Abies
amabilis regeneration (Table 1). Thuja plicata was assigned secondary

climax status in place of Abies amabilis in one-third of the sampled stands.

The shrub layer of the Rhododendron/Linnaea association is very similar to

that of several other units within the Tsuga zone. Dominant species are the

widely distributed Rhododendron macrophyliwn, Acer circinatum, and Berberis
nervosa. Other less abundant species include Rosa gymnocarpa, Taxus brevifoZia,
Vacciniwn membranacewn, and Vaccinium paroifoliurv. Of these only Vaccinivm
mernbranaeewn reaches maximum development within this unit.

The herb layer is quite well developed and includes a sizable number of
characteristic species. Three species occur in all sampled stands: Linnaea
borealis, Viola sempervirens, and PyroZa asar:folia. Despite the greater
coverage of Linnaea (Table 1), PyroZa asarifolia may be more diagnostic since
the Rhododendron/Linnaea unit is the only one in which it gains prominence.
Other herbaceous species of relatively high cover and constancy include Cornus
canadensis, Chimaphila wnbeZZata, Rubus nivalis, Rubus ursinus, TiareZZa
unifoZiata, and Coptis Zacini.ata.

1.11. Tsuga heterophylla--Abies amabilis/Linnaea borealis (Tshe-Abam/Libo)
association. The Tsuga-Abies/Linnaea association is similar to the Tsuga-
A.bies/Rhododendron/Linnaea, differing mainly in the depauperate shrub layer.
The reasons for decreased occurrence of shrubs is not clear, but it appears
that the Linnaea association occupies slightly cooler and moister sites than
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the Hhodcdendron/Linnaea (Figure 5). Collection of additional environmental
data will aid in determining whether these two units should remain separated
or be combined into one. Both the Linnaea and Rhododendron/Linnaea associa-
tions do, however, occupy the coolest sites within the Tsuga heterophyiia
zone and are the only associations that interface directly with the Abies
a,mobilis zone (Figure 5) .

The 1'suga-Abies/Linnaea association is found on gentle slopes at elevations
of 610-1070 m. It occupies soils that are very similar to those characteris-
tic of the Rhododendron/Linnaea--deep, loamy soils formed largely in deposits
of andesitic landslide materials. Generally these soils are moderately stony
and are well to moderately well drained.

Sampled stands are in old-growth timber, which typically has a relatively
open canopy (30%--50% overstory cover). Two-thirds of the stands have signifi-
cant amounts of Abies amabiZis regeneration, while Abies grandis and Abies
procera are encountered only occasionally. Overstory dominance is shared by
Pseudotsuga men,iesii and Tsuga hetercphy1Za, both averaging about 40% crown
cover (Table 1). Thuja pZieata is also important in over half the sampled
stands.
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Figure 19. A stand representative of the Teug¢ heter,phyiZa--Abies c biZie/Linnaea boreatie
as soci at l on; note that tall shrubs are almost completely absent except for scattered Acer eireinati.en
and To ue brevifc ia.
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Shrub cover is low and composed mainly of Acer circinatum, Berberis nervosa,
and TaxuQ brevifoZia (Table l; Figure 19). Other shrubs with at least 50%
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constancy include Rosa gymnocarpa, Vaccinium membranaeeum, and Vaccinium
parvifoZiume One indication of low importance of shrubs in the Tsuga-Abies/
Linnaea association is the absence of any shrub species with 100% constancy.

The Tsuga-Abies/Linnaea association generally has a well-developed herb layer
with total cover averaging about 68%. Two species are present in significant
quantities in every stand, Linnaea borealis and Viola sempervirens. Other
species typically in substantial quantities are Tiarella unifoZiata, Chimaphila
umbeZZata, Cornus canadensis, and Coptis Zaciniata (Table 1). Polystichum
munitum, Rubus ursinus, and Rubus nivaZis are present in almost every stand
with an average cover of about 2%. Species with 50% constancy and minor
coverage include Goodyera oblongifolia, AehZys triphyZZa, Vancouveria
hexandra, Anemone deltoidea, Corallorhiza mertensiana, and Trillium ovatum.
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Figure 20. A stand representative of the Tauga heterophyZl¢/AOer oixroin¢tum/Polyatichmrt nrmitum
association. Tree stems visible here are dominantly western hemlock; tall shrubs are Aoer eirain-
otwa and the dominant in the herb layer Is PZyati,hwa -Wt-

1.12. Tsuga heterophylla/Acer circinatum/Polystichum munitum (Tshe/Acci/Pomc)
association. The Tsuga/Acer/Polystichum association is intermediate between the
Tsuga/Rhododendron/Berberis and Tsuga/PoZystichum groupings (Figure 5.) This
association has a limited distribution, usually occupying steep to very steep
smooth slopes (50%-95%) at 460-820 m elevation. It is found on all aspects
but most frequently on north- and east-facing slopes. Soils, derived from
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either andesite or breccias, are generally moderately stony and fairly shallow.
Effective rooting depth for these loam or silt textured soils is typically
around 1 m.

Stands belonging to this association can be either second-growth or old-growth
age classes. Canopy densities are generally 60%-70%. The'overstory tree
layer is dominated by large Pseudotsuga menziesii (average cover of 49%), with
substantial amounts of mature Tsuga heterophyZZa (Table 1). Thuja pZicata
has abundant regeneration and is interpreted as a secondary climax tree species
in one-half the sampled stands. In common with most low elevational units,
the Tsuga/Aeer/PoZystiehum generally contains at least scattered Acer
macrophylZum stems.

The shrub layer is usually dense and invariably dominated by Acer circinatum
(Table 1; Figure 20). Berberis nervosa was also present in every stand, but
has extremely variable cover (3%-80%; Appendix). Other common but minor
shrubs include Gaultheria shallon, Rhododendron maerophyZZum, Taxus brevifoZia,
and Vaccinium parvifoZium.

PoZystiehum munition typically dominates the herb layer with an average cover
of 21% (Table 1). Other herbaceous species are minor and total herb layer
coverage generally averages only 35%-40%. The two most abundant of these
are Coptis Zaciniata and Linnaea borealis. Other herbs with at least 50%
constancy include Rubus ursinus, Viola sempervirens, Goodyera oblongifolia,
AchZys triphyZZa, Vancouveria hexandra, Galiwn triflorum, and Trillium ovatum.

A vine maple--sword fern community has been described in the Oregon Coast
Range by Corliss and Dyrness (1965). This community has an understory
similar in species composition to our Tsuga/Aeer/PoZystiehum association;
however, it occurred most frequently in 90-year-old stands dominated by
Pseudotsuga menziesii and was interpreted as a sera] community. Climax
vegetation for those vine maple--sword fern areas of the Coast Range was
believed to be Tsuga heterophyZZa/Polystichum munitum.

1.13. Tsuga heterophylla/Polystichum munitum (Tshe/Pomu) association. The
Tsuga/PoZystiehum association is similar to the Tsuga/Aeer/PoZystiehum, but
has substantially less tall shrub cover and a corresponding increase in herb
cover. The Tsuga/PoZystiehum unit contains only scattered Aeer circinatum
and less than half as much Berberis nervosa cover as well. Principal herb
layer differences are larger amounts of such species as Linnaea borealis
and TiareZZa uni.foZiata in this association as compared with the Tsuga/
Acer/Polystichum.

Stands belonging to the Tsuga/PoZystiehum association occur on bench and
smooth slope landforms at elevations ranging from 460 to 850 m. Slopes
vary from level to steep (0%-75%) with predominantly northerly aspects.
They are found on a variety of soil series derived from tuffs, breccias,
and andesite colluvium. Most often these soils are moderately stony (5%-30%)
and moderately deep (effective rooting depths of 1 to 2 m), with slit loam
surface soil texture. Although most are well drained, several plots are
located on imperfectly drained soils.

Stands typical of this association are generally made up of old-growth
Pseudotsuga menziesii and Tsuga heterophyZZa, which typically provide a
relatively dense overstory averaging 70%-80% canopy coverage. In addition,



35

Thuja pLicata is usually present in the overstory in significant quantities
(Table 1); Thuja reproduction is sufficient in about half the stands to
qualify it as one of the climax species.

The sparse shrub layer is almost always dominated by Berberis nervosa.
Other virtually ubiquitous shrubs are Acer circinatum and Vaccinium
parvifoZium. Less common shrubs include Gaultheria shaZZon, Rhododendron
macrophyllum, and Taxus brevifoZia.

Figure 21. Polystichwn nwiitwn Is the maJor understory dominant In stands representative of the
Tsuga hetevophylla/Palyetichum n mitwn assoclatinn.

The only constant herbaceous species is Polystiehum munitum with an average
cover of 250 (Table 1; Figure 21). Other important species with constancies
of at least 75% are Linnaea borealis, TiareZZa unifoZiata, and Coptis Zaciniata.
Less abundant but commonly occurring species include: Trillium ovatum, Viola
sempervirens, Rubus ursinus, Rubus nivalis, and Galium trifZorum. Although
Bleehnum spicant occurs in only one-fourth of the stands, it is a significant
indicator since it is found only in stands belonging to the Tsuga/Polystiehum
and Tsuga/PoZystichum-Oxalis associations.

Corliss and Dyrness (1965) describe a sword fern community in the Alsea River
drainage of the Oregon Coast Range that is apparently very similar to our
Tsuga/PoZystiehum. Both occur under rather dense Tsuga-Pseudotsuga-dominated
timber stands; both have poorly developed shrub layers and, with minor excep-
tions, understory species composition is similar.
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1.14. Tsuga heterophylla/Polystichum munitum--Oxalis oregana (Tshe/Pomu-Oxor)
association. The Tsuga/PoZystichwn-Oxalis association occupies the moistest
and most productive sites in the Tsuga heterophyZZa zone. All plots within
this association are estimated as at least site class II for Pseudotsuga
growth (Appendix). The PoZystichum-Oxalis unit is restricted to small,
localized, extremely moist sites. It posesses the most luxurient herb layer
of all units within the Tsuga heterophyZZa zone, largely because of an
abundance of PoZystichum munitum and Oxalis oregana.

Stands belonging to the Tsuga/PoZystichum-Oxalis association occur on a variety
of landforms ranging from steep, smooth slopes to alluvial fans at elevations
of 340-730 m. Slope gradients vary from gentle to steep (from 5% to 90s)
with virtually all aspects represented. Soils are generally deep, relatively
stone free, and moderately fine textured (silt loam surface and silty clay
loam subsoil). The most frequently encountered parent materials are deep,
fine-textured, andesite colluvium. Although most soils are well drained,
imperfectly drained soils are not uncommon.

s++' : .aril. -mar

Figure 22. Lush herb layer typical of the /Tauga hetcrophylta/POlys tichcm nuniture--OaoZia os'egur
association; dontnants are Polyatiohum and iraZie. This association occupies wettest sites within
the Tm ga heterephy ZZa zone.

The Tsuga/Polystichum-Oxalis association is characterized by old-growth
Fseudotsuga-Tsuga timber stands of medium density, averaging 60%-70% canopy
coverage. In about half the stands Thuja pZicata shares climax status with
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Tsuga heterophyZZa; however, Tsuga will obviously dominate most climax stands

(Table 1). In addition to the three coniferous species, scattered stems of

mature Acer macrophyZZum are also frequently encountered.

Characteristics of the shrub layer are variable, with total cover ranging
from 5% to 70%. Ubiquitous species are Berberis nervosa; Acer circinatum,
and Vaccinium parvifolium. Species that are sometimes important but have
lower constancies include GauZtheria shaZZon and Taxus brevifoZia (Table 1).

The herb layer is unusually dense and may approach 100% total cover. Oxalis
oregana and PoZystichum munitum completely dominate with an average of about

65% cover (Figure 22). Other herbs common to this association are Linnaea
borealis, Vancouveria hexandra, AchZys triphyZZa, Rubus ursinus, Tiarella
unifoZiata, Viola sempervirens, Dieporum hookeri, and Blechnum spicant.

Both Corliss and Dyrness (1965) and Bailey (1966) identify a Tsuga heterophyZZa/
PoZystichum munitum--Oxalis oregana association in the Oregon Coast Range.
Since their descriptions closely match the characteristics of our PoZystichum-
Oxalis unit, we can conclude that these units are the same for all practical
purposes.

2. Abies amabilis zone

2.1. Abies amabilis--Tsuga mertensiana/Xerophyllum tenax (Abam-Tsme/Xete)
association. Stands belonging to this association occur on shallow soils at
highest elevations within the study area. Site productivity is very low,
with both Abies amabilis and Tsuga mertensiana showing very slow rates of
growth. The association is easily identified by the complete dominance of
Xerophyllum tenax in the understory and the relative lack of accompanying
shrubs and herbs.

The Abies-Tsuga/Xerophyllum association is characteristically located on or
near ridgetops at elevations of 1400-1620 m. It generally occupies gentle
to moderate slopes on almost the entire range of aspects. All stands within
this association were found on poorly developed Brown Podzolic soils derived
from aerially deposited volcanic ash and pumice overlying andesite bedrock.
These soils are fine sandy loams that are markedly light weight (i.e., of
low bulk density) and ''fluffy." Effective rooting depth is typically less
than 1 m and stone content, usually andesite, ranges up to 75% by volume.

The tree layer in this association is often scattered and open, with total
canopy coverage ranging from about 30% to 70%. The codominant trees in the

overstory, both climax, are Abies amabilis and Tsuga mertensiana (Table 2).

The Abies-Tsuga/XerophyZZum association is the only one within the Abies
amabilis zone that is completely devoid of Tsuga heterophyZZa (Table 2).

Seral tree species that occurred with some regularity are Abies procera,
Pinus monticola, and old-growth Pseudotsuga menziesii.

The Abies-Tsuga/Xerophyllum association possesses a unique, virtually mono-
specific understory (Xerophyllum tenax; Figure 23). XerophyZZwn is often
dense and coverage averages 64% (Table 2). The only other species present
in all stands is Vaccinium membranaceum, which generally occurs as scattered
individuals and averages only 6% cover. None of the remaining species assumes
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much significance and none surpasses 0.5% coverage (Table 2). Seven species
in this category occurred in 500-75% of the sampled stands: AchZys triphylla,
ChimaphiZa rnenziesii, Goodyera oblongifoZia, PyroZa secunda, Rubus Zasiococcus,
Viola sempervirens, and Anemone oregana.
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Figure 23. A stand representative of the Abiee mmbilis--Tsuga mertenaiana/Xemphyllan tenax
association. The only understory species visible here Is Xerophytlwn tenax.

Franklin (1966) describes both an Abies amabiZis/Xerophyllum and a Tsuga
mertensiana/XerophyZZum association in the southern Washington Cascade Range.
Our association closely resembles his Tsuga/Xerophyllum grouping. He des-
cribes it as occurring "on high ridgetops or steep slopes covered by only a
skim of lithosolic soil,'' and mentions that, with regard to species composition,
"Xerophyllum is the only understory species of consequence, although Vaccinium
membranaceum and Pyrola secunda are usually present."

2.2. Abies amabilis/Vaeeinium membranaceum/Xerophyllum tenax (Abam/Vcvne/Xete)
association. Stands belonging to the Abies/Vaeeinium/Xerophyllum association
are found on habitats that are slightly more moist and warmer than those sup-
porting the Abies-Tsuga/Xerophyllum association (Figure 5). These differences
are indicated by the occurrence of the Vaeeinium/XerophyZZum grouping at lower
elevations, on noticeably deeper soils, and by the presence of a richer variety
of herbaceous species when compared with the previously described Xerophyllum
unit, These differences are also reflected in comparative timber site quality;
whereas site quality is estimated to be class V in all stands of the Abies-
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Table 2. Average co- and constancy values (In percent) for important plant species in nine forest communities within the Abies
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Tsuga/XerophyZZum association, most stands included in the Abies/Vaccinium/
XerophyZZum type were placed within class IV (Appendix).

Like the Abies-Tsuga/XerophyZlum, representative stands of the Abies/
Vaccinium/XerophyZZun association occur on ridgetops or upper one-third of
smooth side slopes. Sampled stands occupy a relatively narrow elevational
range (1280-1430 m). Slopes tend to be moderately steep (about 200-40%)
and predominant aspects are west and northwest. With only one exception,
soils are Brown Podzolics derived from andesitic parent material, volcanic
ash and pumice, or both. Soil texture ranges from loam to sandy loam and

stone content from about 10% to 40% by volume. Estimated effective rooting

depth ranges from about 1 to 2 m.

The tree layer in two-thirds of the sampled stands is rather open (30%-40%
coverage), while the remaining third has canopy densities in the 60%-70%
class. Codominant overstory trees are Abies amabiZis and Abies procera
(Table 2), and these are the most important climax and sera] species, respec-
tively. A consideration of species--size class relationships indicates a
secondary climax role for Tsuga heterophyZZa and Tsuga mertensiana in several

stands. Additional important seral tree species are Pseudotsuga menziesii
and Pinus monticoZa. It is interesting to note that despite the open stand
structure, there is limited reproduction of even the sera] species in some
stands (Table 2).

The only shrub of importance is Vaccinium membranaeeum which averages 12%
cover, roughly twice as much as in the previous XerophyZZum association
(Figure 24). Important herbaceous species are Xerophyllun tenax, Aehlys
triphyZZa, Rubus Zasioeoeeus, and Smilaeina steZZata. Other high-constancy

species occurring in smaller quantities include: ChimaphiZa menziesii,
PyroZa secunda, Trillium ovatum, and CZintonia unifZora.

The Abies/Vaeciniwn/XerophyZZum association is similar to the Abies amabilis--
Tsuga mertensiana/Vaceinium membranaeeum unit Franklin (1966) described in

the southern Washington Cascades. Ours evidently has a considerably richer
herb layer, for Franklin states, 'The Abies-Tsuga/Vaccinium association is
characterized by a very depauperate understory in which only V. membranaceum,
XerophyZZum tenax, and Rubus Zasioeoeeus are constant and conspicuous compo-
nents."

2.3. Abies amabilis/Rhododendron macrophyllum--Vaccinium alaskaense/Cornus
canadensis (Abam/Rhma-Vaal/Coca) association. In the area studied, stands
belonging to this association are found on sites now dominated by old-
growth Pseudotsuga menziesii and Tsuga heterophyZZa (Figure 25). These

sites, however, are being vigorously invaded by Abies amabiZis, which will
clearly be the dominant climax tree species based on relative amounts of
regeneration. Abies/Rhododendron-Vaccinium/Cornus stands occur on a
variety of landforms at elevations varying from about 910 to 1220 m. They

occupy predominantly moderate slopes (5%-40%) of many different aspects.
Soils are most commonly deep Brown Podzolics of loam and sandy loam texture.
These soils range from about 1.5 to 2.5 m in depth and are developed in
deposits of andesite and colluvium.

The old-growth forest stands characteristic of this association vary in
canopy density from about 40% to 80%. The three most abundant tree species



42

are the climax Tsuga heterophyZZa and Abies amabiZis, plus large, old-
growth Pseudotsuga mensiesii. Sera] tree species that are often present
in relatively small numbers include Abies procera, Pinus monticoZa, and

Thuja pZicata (Table 2).

Shrubs typical of the Abies/Rhododendron-Vaccinium/Corpus are Rhododendron
macrophyllum, Vaccinium aZaskaense, and Berberis nervosa (Figure 26). Other
shrubs occur only sporadically and in rather small quantities. Those with
over 50% constancy include Taxus brevifoZia, Vaccinium membranaceum,
Vaccinium parvifoZium, and Pachistima myrsinites.

Figure 26. Understory in the Abies wnabilie/Rhododendron maarophy ZZwn--Vaocinium aZaakaenee/Cornue
oanadensis association. Species visible here are Rhododendron, VaOciniwn alaekaenee, Coma,
anadeneie, Clintonia unifZor, and XerophyZlmn tenors.

The herb layer is generally not well developed and only two species were
present in every sampled stand, Cornus canadensis and Linnaea borealis.
The only other species of importance are AchZys triphyZla, ChimaphiZa
wnbellata, PyroZa asarifoZia, Rubus ursinus, Viola sempervirens, Xerophyllum
tenax, and Clintonia unifZora. Of these, XerophyZZum is by far the most
abundant, averaging 7% cover (Table 2).

Franklin (1966) has described a Berberis-Xerophyllum phase of the Abies
amabilis/Vacciniwn alaskaense association in the southern Cascades of
Washington which, except for the absence of Rhododendron, is very similar
to our Abies/Rhododendron-Vaccinium/Cornus unit.
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2.4. Abies amabilis/Vaccinium alaskaense/Cornus canadensis (Abam/VaaZ/Coca)
association. The Abies/Vaccinium/Cornus association is very similar to the
Abies/Rhododendron-Vaccinium/Cornus, but there are indications that member
stands of the former occupy sites that are noticeably more moist and pro-
ductive than those belonging to the latter (Figure 5). Both units are
associated with old-growth timber stands with very similar species composi-
tion. Shrub cover decreased in the Abies/Vaccinium/Cornus association,
however; in particular, Rhododendron occurs in only small quantities.
Species composition of the herb layer is similar in both units, except
for greatly decreased importance of XerophyZZum tenax and increased
occurrence of TiareZZa unifoZiata in the Abies/Vaccinium/Cornus association.

Stands belonging to this association are found on a variety of landforms
ranging from ridgetops to stream terraces at elevations of 880-1160 m.
Slopes are generally moderate (10%-35%) with northerly aspects. The most
common soils are rather poorly developed Brown Podzolics forming deposits
of andesite colluvium. These are generally stony, loam-textured soils with
estimated effective rooting depth varying from 1 to 3 m.

Figure 27. A stand typical of the Abies oaabilis/Vaaoiniwa alaskaenae/Cornus oo detteia association;
rate the old-growth Peeudotsuga and abundance of young Abies mrnbilis stems.

The old-growth timber stands are dominated by Pseudotsuga menziesii and Tsuga
heterophyZZa (Figure 27). Abies amabilis also contributes llo cover in the
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overstory and 6% cover as understory regeneration (Table 2). The only
other important tree species is Thuja pZieata, which is often significant
in the overstory but is not reproducing. Climax tree species in this asso-
ciation are Abies canabiZis and Tsuga heterophylla.

The shrub layer in the Abies/Vaccinium/Corpus association is not dense,
averaging perhaps 209-25% total cover. Although it did not occur in all
sampled stands, Vaccinium alaskaense is by far the most important shrub
species (Table 2). Other common shrub species include Acer eireinatum,
Berberis nervosa, Taxus brevifoZia, Vaccinium membranaceum, and Vacciniwn
parvifolium.

The herb layer of the Abies/Vacciniun/Cornus association is also poorly
developed, averaging about 20%-25% total cover. Species occurring in rather
small quantities but in all sampled stands are Cornus canadensis, Linnaea
borealis, TiareZZa unifoZiata, and Rubus ursinus. Species averaging at
least 1% cover and occurring in over half the sampled stands are Chimaphila
umbellata, AchZys triphyZZa, Viola sempervirens, CZintonia uniflora, and
SmiZacina steZZata.

This association appears to be similar to the Berberis phase of the Abies
amabiZis/Vaceinium alaskaense association described by Franklin (1966). In
the southern Cascade Range of Washington, this phase occurs on steep, south-
facing slopes at elevations between 610 and 820 m.

2.5. Abies procera/Achlys triphylla (Abpr/Aetr) community. The Abies
procera/AchZys community is a sera] grouping associated with "second-growth"
forest stands dominated by Abies procera. As succession proceeds on these
sites, climax stands will develop that belong to the Abies amabilis/AchZys
triphyZZa association. This community is found on smooth slopes and ridge-
tops at elevations of 1280-1430 m. Slopes are moderate to steep (20°-60%),
with a variety of aspects. All stands belonging to this community type were
on Brown Podzolic soils derived largely from volcanic ash and pumice. These
soils are generally a "fluffy," fine, sandy loam, with 209-50° stones and
an effective rooting depth varying from 1 to 2 m.

Many of these second-growth forest stands are markedly open; total overstory
coverage ranges from about 20% to 60%. Although Abies procera is dominant
in the overstory, Pseudotsuga menziesii also contributes appreciable amounts
of cover (Table 2). Tree regeneration is dominantly Abies amabiZis, clearly
indicating its climax status. Tsuga heterophyZZa is present only in small
quantities and undoubtedly will increase in importance as succession advances.
Other tree species present in some stands include Abies grandis, Pinus
monticoZa, and Tsuga mertensiana.

The Abies proeera/AchZys community characteristically has very little shrub
cover. The only shrub contributing more than 10% cover in a single stand
was Acer circinatum, but it is present in only two-thirds of the sampled
stands (Table 2). Vacciniwn membranaeeum (3% average cover) is the only
shrub with 100% constancy. Four species occur in small amounts in half
the sampled stands: Rosa gymnocarpa, AmeZanchier alnifolia, Pachistima
myrsinites, and Rubus parviflorus.
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The herb layer of the Abies procera/AchZys community is generally well
developed with an average total cover of about 65%. In most stands dominance
is shared by SmiZacina steZZata and AchZys triphyZZa. Other species contrib-
uting substantial amounts of cover include Galium oreganum, Pteridium
aquilinum, Rubus lasiococcus, Clintonia uniflora, and Pyrola secunda. Species
of less importance, but occurring in one-half or more of the stands, include
Pyrola pitta, ChimaphiZa umbellata, Anemone deZtoidea, ChimaphiZa mensiesii,
Viola gZabeZZa, and Viola sempervirens.

2.6. Abies amabilis/Achlys triphylla (Abam/Actr) association. The Abies
amabilis/AchZys association is the climax equivalent of the sera] Abies
proeera/AehZys community. Since timber stands representative of this asso-
ciation are old growth, Abies procera is much less important in the tree
layer than in the Abies proeera/AehZys community. Understories of the two
units are quite similar in appearance, however, despite shifts in dominance
involving several major species. The most pronounced differences in the
herb layer involve substantially smaller amounts of Smilacina steZZata and

Galium oreganum with corresponding increases in importance of TiareZZa
unifoZiata and Asarum caudatum in the Abies amabiZis/AchZys association, as
compared with the Abies/proeera/AehZys grouping. As its name would indicate,
AchZys triphyZZa remains the dominant understory species in the Abies amabilis/
AchZys unit.

Stands representing the Abies/AehZys association generally occupy upper and
midslope positions at elevations ranging from 1190 to 1400 m. Slope gradient
varies from gentle to steep, with most slopes facing in southerly or westerly
directions. Soils are Brown Podzolics most often derived from andesite
colluvium or residuum. Soil texture varies from sandy loam to silt loam and
most soils are at least moderately stony. Effective rooting depth almost with-
out exception fell within the 1- to 2-m range.

The tree layer was highly variable in density, with total canopy coverage
varying from 30% to 800. The dominant tree cover was provided by old-growth
Pseudotsuga menziesii with an average of 53% (Table 2). Both major climax
trees, Abies amabiZis and Tsuga heterophylla, were of substantially less import-
ance in the overstory. Both were common in regeneration size classes, however,
with 12% and 3% cover, respectively. Abies grandis is fairly common and in
several stands constitutes an additional climax tree species. Seral Pinus
monticola was also present in approximately one-third of the sampled stands.

The Abies amabilis/AehZys association typically has very little shrub cover.
Although a variety of shrub species occur, only Vaccinium membranaeeum
can be considered characteristic, since it is the only one occurring in
virtually every stand. Other frequently encountered species are Acer
cireinatum, Berberis nervosa, Rosa gymnocarpa, Symphoricarpos moZZis, and
Pachistima myrsinites.

The herb layer is very well developed with a total of 57 species having an
average total cover of 80%-85% (Figure 28). AchZys triphyZZa had highest
cover (14%) and was the only species encountered in all sampled stands (Table
2). Other common species providing at least 4% or more cover were TiareZZa
unifoZiata, Asarum caudatum, ChimaphiZa umbeZZata, Linnaea borealis, Pteridium
aquiZinum, Viola sempervirens, and Viola gZabeZZa. Other less conspicuous,
but generally encountered, herbs include SiniZaeina steZZata, Anemone deZtoidea,
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Figure 28. Understory typical of the Abies mmbilie/Aohlye triphy1l4 association. Visible here are Aaer
circin¢tum. Berbe.ie nerd a, Aohlye triphylla, and scattered Abies ,sd,ilie seedlings.

CZintonia uniflora, Adenocaulon bicolor, ChimaphiZa menziesii, Cornus canadensis,
PyroZa secunda, PoZystichum munitum, Rubus lasiococcus, Galium oreganum, and
Osmorhiza purpurea.

This association is apparently almost identical to the Abies amabilis/Aehlys
triphyZZa association Franklin (1966) described for the Mount Adams Province
in the southern Washington Cascade Range.

2.7. Abies procera/CZintonia uniflora (Abpr/Clun) community. The Abies
proeera/CZintonia community is a seral grouping that is replaced in succession
by the climax Abies amabilis/TiareZZa association. As a seral type it is
always associated with second-growth timber stands dominated by Abies procera.
The Abies/CZintonia community occupies sites that tend to be more moist and
productive than sites characteristic of the Abies/Aehlys association (Figure 5).

Stands belonging to this community occur on a variety of landforms at eleva-
tions within the narrow range of 1250-1310 m. Slopes are gentle to moderate
(3%-35%) with aspects covering virtually the entire range. Soils supporting
the Abies/CZintonia community are Brown Podzol ics on andesite bedrock, but
they have formed largely from aerially deposited pumice and volcanic ash.
Soil texture is generally a stony loam, with effective rooting depth varyingfrom 1 to 2 M.



Figure 29. A representative stand of the Ab; a pr rera/CZ£ntonia undfbora c Mun Ity; Figure 30. Shade phase of the A a procera/CZdnt,n1 and Flora community. The dense
note the absence of shrubs, Tree regeneration exclusively Abi.ea mnat t.l s. overs to ry has severely reduced amounts of understory vegetation.
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Tree layers in the Abies/CZintonia community tend to be fairly dense (60%-
80% cover), although two very open stands (200-40%) were also sampled.
Abies procera sharply dominates the overstory, with no other trees averaging
as much as 15% cover. Other seral species in the overstory are Pseudotsuga
menziesii and Pinus montieola. The ultimate climax species, Abies amabiZis,
is present in sizable quantities in every sampled stand, especially in the
understory (Table 2).

Shrub cover in this community is extremely sparse (Figures 29 and 30), with
only Vaccinium membranaceum and Rosa gymnocarpa occurring in more than half
the sampled stands.

The herb layer of the Abies/CZintonia community is very well developed with
an average total cover of about 80%-85%. Dominant species, each with an
average cover of 5%-l0% and occurring in virtually every stand, are: CZintonia
uniflora, Viola sempervirens, AehZys triphyZZa, Smilacina stellata, Cornus
canadensis, Rubus Zasiococcus, and Pteridium aquilinum. Other species also
having high constancy values but occurring in smaller amounts include Galium
oreganum, PyroZa secunda, PyroZa pitta, TiareZZa unifoZiata, Anemone deZtoidea,
ChimaphiZa menziesii, Chimaphila umbellata, Listera caurina, Trillium ovatum,
and Viola gZabeZZa.

P.B. Abies amabilis/Tiarella unifoliata (Abam/Tiun) association. This asso-
ciation is the climax equivalent of the Abies proeera/CZintonia community and
all member stands are in old-growth age classes. The tree layer of the Abies/
TiareZZa association includes very little Abies proeera, but large numbers of
Abies amabilis in both overstory and regeneration size classes. General
appearance and species composition of the understory are similar in this
climax association and its seral equivalent. Both units have very little
shrub cover but an abundant herb layer that virtually carpets the ground
surface. Principal differences in the herb layer involve decreased impor-
tance of Pteridiwn aquiZinum and Rubus Zasiococcus, and a substantial increase
in cover of TiareZZa unifoZiata in the Abies/TiareZZa association as compared
with the Abies/CZintonia community.

Stands representative of the Abies/TiareZZa association occur on warmer and
more moist sites than those belonging to the Abies/AehZys association. Com-
parative habitat productivity of the two units is reflected by recorded site
qualities of classes III and IV for stands of the Abies/AehZys association.

Stands of the Abies/TiareZZa association occur on a variety of landforms
at elevations ranging from 1000 to 1280 m. Slope steepness varies from level
to 55%, with almost all aspects represented. Soils supporting the unit are
moderately deep Brown Podzolics derived from andesite residuum and colluvium.
These soils are generally moderately stony silt loams, which typically appear
to be slightly finer textured than soils supporting related plant communities.

The tree layer in these old-growth stands is usually dominated by Pseudotsuga
menziesii and Tsuga heterophyZZa (Figure 31). Seral Abies procera and Pinus
rnontieola occur in the overstory as scattered individuals. Only two tree
species are regenerating in any quantity, Abies amabiZis and Tsuga heterophyZZa.
Thus we infer that in climax stands these two species will be codominant.



Figure 31. A representative stand of the Abies amabilis/Tiarella unifotiata associa- Figure 32. Dense herb layer typical of the Abiec crnatiZis/^iareZZc unifoZiat4 associa-

tion. Although abundant young stems of Abies amabilis are present, this stand is still tion. Species visible here Include Aahlyc, trinhylla, anccu.erta hexandra, TvareZla
dominated by large, old-growth Pxeudotsuga, unit itata, Co- 'anadensis, and Athyrium filix-femina.
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The shrub layer is insignificant in this association, totaling less than
15% cover in most sampled stands. Once again, the only shrubs of any conse-
quence are Vaccinium membranaceum and Acer circinatum (Table 2). Even these
species, however, fall far short of 100% constancy.

Three species share dominance in the well-developed herb layer, TiareZZa
unifoZiata, AchZys triphyZZa, and Cornus canadensis (Table 2; Figure 32).
In addition, CZintonia unifZora, SmiZacina steZZata, and Streptopus roseus
var. curvipes were often abundant, although not generally dominant. Species
that commonly occurred in small quantities include Viola semperoirens,
Vancouveria hexandra, Rubus Zasiococcus, PoZystichum munitum, Anemone
deZtoidea, PyroZa secunda, Rubus urpinus, Asarum caudatum, Athyrium fiZix-
femina, Disporum hookeri, and AdenocauZon bicolor.

Although there are several minor differences, our Abies/TiareZZa association
appears similar to the unit of the same name described by Franklin (1966) in

the southern Washington Cascade Range. Our.unit lacks Vaccinium parvifolium
and includes considerably more Acer circinatum. Also, our stands have herb
layers with substantially larger amounts of Cornus canadensis and SYniZacina
steZZata and smaller amounts of Rubus Zasiococcus than did the Abies/TiareZZa
stands described by Franklin.

2.9. Chamaecyparis nootkatensis/Oplopanax horridum (Chno/Opho) association.
The Chamaeeyparis/Oplopanax association has limited distribution on steep,
north-facing slopes at elevations from 1160 to 1370 m. Because of elevation
and aspect, these are very cool and wet sites of low productivity. Snowpacks
persist much later in the growing season than on most other sites at compara-
ble elevations. The most frequently encountered soil is a black, loam-textured,
Ando-like soil derived from andesite colluvium. These are generally stony
soils, well drained, and with an effective rooting depth of 1-2 m.

With one exception, sampled stands are in old-growth forest processing a
relatively dense overstory canopy (about 60%-90% coverage). Most tree layers
are markedly mixed, with the dominant species being Chamaecyparis nootkatensis,
Pseudotsuga menziesii, Abies amabiZis, and Tsuga heterophyZZa (Table 2). The
dominant climax tree is undoubtedly Abies amabiZis mixed with varying amounts
of one or two secondary climax species, Chamaeeyparis nootkatensis and, perhaps,
Tsuga heterophyZZa.

The moderately dense shrub layer is composed mainly of Acer circinatum and
OpZopanax horridum, which average 16% and 13% cover, respectively (Table 2).
Other shrubs generally present in small amounts are Vaccinium membranaceum,
Ribes Zacustre, and Rubus spectabiZis.

The herb layer of the Chamaeeyparis/Oplopanax association is quite well
developed (about 60%-65% total cover) and composed largely of species having
high moisture requirements. The most abundant herbs are Smulacina steZZata,
TiareZZa unifoZiata, llontia sibirica, Cornus canadensis, AchZys triphyZZa,
Asarum caudatum, Polystichum munitum, and Athyrium fiZix-femina. Other com-
monly encountered species that are indicative of wet growing conditions
include Circaea aZpina, Trillium ovatum, Hydrophyllum tenuipes, Dicentra
formosa, and Tolmiea menziesii.



Table 3. Elevational distribution of tree species (percentage of plots in each eleva-

tional band with mature [M] and reproduction-size [R] specimens).

ovation (meters)

950-
499 649 799 949 109

1100- 1250 "00-
1249 1399 1600

Number of plots
Species 13 56 41 60 53 31 28 18

Peeudotauga menzieeii R 38 45 12 10 4 3 11 0

M 100 100 100 100 98 97 89 61

Tauga heterophyZZa R 85 80 95 100 98 9o 78 11

M 54 66 66 77 83 81 40 17

Thuja plicata R 23 39 39 53 43 10 7 0

M 31 46 46 60 57 16 4 0

Abies amabilia R 0 0 5 30 64 90 100 57

M 0 0 2 23 49 74 82 78

Libooedrue decurrens R 15 4 5 8 0 0 4 0

M 23 12 17 10 0 0 0 0

Pinua Zambertiana R 15 16 7 2 0 0 0 0

M 8 9 10 3 0 0 0 0

Arbutua menaieeii R 0 2 7 0 0 0 0 0

M A 7 15 2 0 0 0 0

Abiea procarz R 0 0 0 3 9 16 43 33

M 0 0 0 2 8 42 82 72

Pinua monticola R 0 0 0 2 0 0 7 6

M 0 0 0 10 15 23 54 33

Tauga mertensiana R 0 0 0 0 0 0 14 44

M 0 0 0 0 0 0 21 61

Chmnaecyparis nootkatenaia R 0 0 0 0 0 10 4 0

M 0 0 0 0 0 3 11 6

Acer macrophylZun R A 5 10 2 6 0 0 0

M 62 32 27 13 6 0 0 0

Abiea grandis R 15 4 2 5 15 13 18 22

M R 4 0 0 6 0 7 17
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Figure 33. Relative Importance of coniferous tree species in eight forest
communities within the ieuga hetercphyZZa zone. Pam - Peeudotatgo menaiesii,
Tshe - Tetga heterephylZa, Thpl - Thuja plicata, Lids - Libocedtw deourrrne,
Pilo - Pinue Zatbrrtiasa, R - reproduction, M - mature.
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Distribution and Suocessiona2 Status of
Individual Tree Species

In this section we will consider briefly the distribution of the various tree
species along the elevational (which approximates temperature) and moisture
gradients as well as their successional status. Several tree species that
never attain a position in the overstory canopy (e.g., Pacific yew and
western dogwood) are discussed in the section on understory. Two other tree
species, lodgepole pine and Engelmann spruce, are minor subalpine elements
and will not be considered further.

Douglas-fir is, without question, the most important single tree species in
the study area. It is very widely distributed In the dominant canopy, occur-
ring in 100% of the stands below 1000 m. Douglas-fir is also a frequent
constituent in the subalpine forests of the Abiea amabilis zone, occurring
in 61% of the stands above 1500 m (Table 3). Its abundance is, however, much
less in higher than in lower elevation stands. Mature Douglas-fir trees are
broadly distributed across the moisture gradient within the Tsuga heterophylla
zone (Figures 5 and 33), i.e., It has comparable importance values on both
the driest and moistest forest habitats.

Distribution of Douglas-fir reproduction is much more restricted, however.
Based on reproductive success, Douglas-fir can be considered a climax species
only on the warm, dry habitats found at the dry end of the moisture gradient
at low elevations (Figures 5 and 33). Except on these warm, dry habitats more
shade-tolerant species relegate Douglas-fir to its typical role as a long-lived
seral species; i.e., Douglas-fir reproduction is extremely sparse or absent.
In one 16-ha section of old-growth forest on modal habitat the Douglas-firs
exhibit a classic, bell-shaped size class distribution (Figure 34) with a

median dbh in the 100- to 110-cm size class.

Western hemlock is the second most impor-
700Cant tree species and the most important

n terms of climax potential (Table 3).
It is abundant along the elevational gra- 600

dent up to almost 1300 m, but is gener-
ally absent or unimportant in forests 500
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abundant from the middle to the moist
end of the moisture gradient in the Tsuga
,:aterophyZZa zone but is absent, or

nearly so, at the ' ry end of the moisture F soo

gradient (e.g., in the Pseudotsuga/Holo-
d?scus association). 200
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distribution on a mesic 16-ha area within the Tsuga zone further substantiates
its climax status; even with trees less than 10 cm dbh excluded a classic
J-shaped curve is represented (Figure 34). At middle elevations (above 1000 m)
western hemlock reproduction begins to give way to that of Pacific silver fir
and within the Abies amabilis zone it is relegated to a sera] status (Figure 5).
This change in successional status of western hemlock with elevation and its
replacement by Pacific silver fir at higher elevations has been described by
numerous other authors in the Cascade and Coast Ranges of Oregon and Washington
(see, e.g., Franklin 1966, Fonda and Bliss 1969, and Thornburgh 1969). At least
part of hemlock's inability to compete with Pacific silver fir involves super-
ior ability of the latter's seedlings to withstand effects of heavy litterfall.
and snowpacks (Thornburgh 1969).

Western redcedar is the third most important species within the lower eleva-
tion Tsuga heterophylla zone. It occurs in approximately 50% of the stands
below 1010 m (Table 3). Above that elevation it declines in importance quite
rapidly and occurs in only three stands (11%) above 1250 m and none above
1400 m (Table 3). Within the Tsuga zone western redcedar shows even less
tolerance than western hemlock for warm, dry habitats (e.g., Pseudotsuga/
HoZodiseus, Pseudotsuga-Tsuga/CoryZus, and Tsuga/Castanopsis; Figure 5);
it is completely absent from the driest (Pseudotsuga/Holodiseus). Reproduc-
tion of western redcedar is found in many stands. in the Tsuga zone and is
assigned the status of a minor climax species in several associations for
that reason. Western hemlock reproduction is typically much more abundant,
however. Also, much of the redcedar reproduction recorded in this study
actually consists of individuals developed from branches of saplings that
were knocked down and have since rooted.

Pacific silver fir is the most widely distributed "subalpine" species although
a few individuals were found as low as about 550 m. In general, Pacific silver
fir is found above 910 m with maximum abundance between 1100 m and 1400 m (Table
3). In many transitional zone plots Pacific silver fir appears only as repro-
duction at present. Since a strongly developed moisture gradient is absent
from our sample in the Abies amabilis zone, the behavior of Pacific silver fir
in relation to moisture stress is not clear.

Pacific silver fir is the major climax species throughout the Abies amabilis
zone, i.e., above about 1200 m. Silver fir reproduction is almost invariably
the most abundant in higher elevation stands, even in those dominated by
mountain hemlock. It also appears that Pacific silver fir will increase in
importance over time in many midelevation stands, at the expense of western
hemlock. Silver fir is a ,heavy seeded, fire sensitive species that migrates
into areas relatively slowly after being eliminated by wildfire. Present
patterns of size classes suggest it may still be in the process of invading
some potentially suitable sites.

Incense cedar, Pacific madrone, and sugar pine are relatively minor species
that exhibit similar distributional patterns. With a singular exception
they are found below 950 m and, most often, below 800 m (Table 3). Further-
more, they are found only on the warmer and drier habitats within the Tsuga
heterophyZZa zone (Figure 5), with their greatest abundance at the dry endof the moisture gradient. Neither sugar pine nor Pacific madrone reproduces
well under a closed canopy and both are judged to be seral species. Foreststands on the warmer, drier habitats are frequently of low density, however,
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and often contain small openings. Consequently, individual seedlings,
saplings, or poles of these two species are occasionally encountered.

Incense cedar appears to differ somewhat from sugar pine and Pacific madrone
in Its successional position and does occur in one high-elevation stand
(over 1250 m). This high-elevation occurrence could be judged accidental
but, in fact, appears to be a minor example of the distributional pattern
incense cedar commonly exhibits in some parts of southwestern Oregon. For
example, along the divide between the Rogue and Umpqua Rivers incense cedar
is a common component-of high-elevation forests (Mitchell 1972). Incense
cedar is also found invading high-elevation meadows in one or two locations
on the H. J. Andrews Experimental Forest, a phenomenon that becomes increas-
ingly common toward the south. Successionally, incense cedar appears to
have at least a minor climax role on the hottest, driest habitats at low
elevations. In some stands on these habitats seedling- and sapling-size
specimens of incense cedar were, In fact, more abundant than those of
Douglas-fir. The relative tolerance and successional relationships of
these two species is uncertain and will require additional study over a
wider geographic range and analyses of age classes as well as size classes
before it is resolved.

The distributions of noble fir and western white pine are closely correlated
and both appear to be distinctly seral species. Noble fir and western white
pine are essentially confined to the Abies amabiZis zone (above 1000 m; Table
3). There is no evidence for differential distribution along the weakly
developed moisture gradient found in the subalpine zone. Noble fir is a
major component of forests in this zone as an overstory dominant and is often
essentially "pure" in younger (130-year-old) stands. Western white pine is
not nearly as abundant although it shows relatively high constancy in several
associations (Table 2). Neither noble fir nor western white pine is reproduc-
ing in significant numbers within closed stands although occasional seedlings
and saplings may be encountered. Small noble fir seedlings may be found in
abundance on the forest floor following a good seed year but usually survive
for only one or two years.

Mountain hemlock and Alaska-cedar have similar distributional patterns and
successional roles. Both are found only at the highest elevations (above
1250 m; Table 3). Mountain hemlock is an abundant species at these eleva-
tions and on the poorest sites (Abies amabilis--Tsuga mertensiana/XerophyZZum
tenax habitat type) may form pure stands in which it is the only major over-
story component. Alaska-cedar is relatively rare in forest situations. Almost
all plot records are confined to a single association (Chamaeeyparis/OpZopanax)
which is found on cold, wet north slopes at high elevations. It is also found
on dry rock outcrops along the ridgetops (Franklin and Dyrness 1971). Studies
by Hickman (1970) indicate that the moisture stress cedar is subject to
on these two habitats is very different; in effect Alaska-cedar occupies both
low and moderately high moisture stress environments in the subalpine zone.
Relations between moisture regime and distribution of mountain hemlock are not
known.

Both mountain hemlock and Alaska-cedar appear to be major seral and minor
climax species in most forest stands. Mountain hemlock reproduction is often
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absent under closed forest stands that it dominates. On these sites Pacific
silver fir regeneration is often common or abundant. In older, more open
stands scattered seedlings or saplings of mountain hemlock are typically
present. Alaska-cedar exhibits a similar pattern; i.e., scattered seedlings
and saplings are often present but in fewer numbers and with lower vitality
than those of Pacific silver fir.

Grand fir has an unusual distributional pattern that appears related to
genetic variability in local populations of this taxon (D. B. Zobel, unpub-
lished M.S., 1972). It is encountered as a minor component of low-elevation
forests, primarily on streamside benches and terraces; this is "typical"
grand fir. At higher elevations it reappears as a component, sometimes
a significant one, of forest stands, particularly around meadows and on warmer,
drier habitats. These populations appear to have some genetic elements of
white fir (Abies concolor) and exhibit different physiological behavior than
those at lower elevation (D.. B. Zobel, personal communication). The two
groups of populations are essentially disjunct. Neither group appears to
have a major climax role although scattered reproduction is encountered,
even in closed-canopy stands in both cases.

Bigleaf maple is the only tree-sized hardwood species commonly encountered
in natural forest stands (except for streamside areas). It is primarily a
low-elevation (Tsuga heterophylla zone) species (Table 3), although indivi-
duals have been observed at over 1370 m. It exhibits a bimodal distribution
along the moisture gradient; i.e.,,it is more abundant in stands occupying
the moister and drier habitats than on modal sites. Stands at these extremes
have in common a tendency toward relatively open overstory conditions and
maple is apparently able to survive well only under these situations of
reduced competition. Bigleaf maple is a seral species; reproduction is very
sparse in the majority of stands where it is present in the overstory (Table
1). Significant numbers of seedlings and saplings were observed in only one
stand, an open stand of 130-year-old Douglas-fir.

Distribution of Individual Shrub and Herb Species

Most understory species in the central portion of the western Cascades have
broad ranges of occurrence in numerous habitats. Only a very few are
narrowly restricted to, or important dominants in, only one or two asso-
ciations. These restricted species typically reach greatest importance
on extreme or marginal habitats. Figures 35-38 show distribution patterns of
selected shrubs and herbs in the Abies arnabiZis and Tsuga heterophyZZa zones.

The histograms (Figures 35 and 36) give importance values within associations
that have been arranged by their proximities along a complex moisture gradient
from dry to wet. Patterns of cover for selected understory species are also
shown by plotting stands in the ordination planes of the Tsuga heterophylla
and Abies amabiZis zones (Figures 37 and 38). These patterns of importance
and cover are rarely identical for any two species, but several recurring
patterns can nevertheless be distinguished on the basis of amodal (indiffer-
ent species) and modal (preferential species) distribution. The discussion
below is based primarily upon the general patterns shown by the histograms
(Figures 35 and 36) and species plots in the ordination planes (Figures 37
and 38).
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Figure 35. Relative importance of selected shrub and herb species In 11 forest communities within the Tauga heterophylla zone. Importance values are multiplicative means
of average percentage of cover and constancy. I - Paeudotsuga/Rolodiecue, 2 - Paeudotauga-Teuga/Corylus, 3 Tauga/Caatanopaie, 4 Tauga/Rhododendron/Cart theria, 5 - Tao gal
Rhododendron/Berberia, 6 - Tauga-Abiee/Rhododendron/Berberia, 7 - Tauga-Abiea/Rhododendron/Linnaea, 8 - Tauga-Abiee/Linnaea, 9 - Tauga/Acer/Polyatichwm,10 - Teuga/Polystichum,

II . Tauga/Polyatichum-Oxalis.
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Figure 37. Plots of selected shrub and herb species in the ordination plane (Tsuga heterophytZa ;one). Dots signify stands in
which the species contributed more than 3l cover and triangles represent stands where the species totaled less than 3% cover,
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Indifferent species

Species of widespread occurrence whose importance is relatively unaffected
from habitat to habitat include Berberis nervosa, Vaccinium parvifolium,
Achlys triphylla, and Acer circinatwn in the Tsuga heterophyZZa zone, and
Pyrola secunda and Clintonia uniflora in the Abies amabilis zone. There
are no pronounced shifts in cover or importance values of these indifferent
species in the associations of the histograms or in the ordination planes. A
host of minor understory shrubs and herbs of erratic and infrequent occurrence
might also be regarded as indifferent species. Whether of high or low impor-
tance values, these species typically have a rather uniform probability of
representation in any stand in the Tsuga or Abies zones. Therefore the pattern
of cover distribution of species such as Berberis nervosa or ChimaphiZa
menziesii in the ordination planes is a general reflection of sampling density
shown by stand distribution plots of Figures 10 and 11.

Preferential species

The remaining patterns of Figures 35-38 are those of species having various
affinities or aversions to environmental conditions of the associations and
ordination planes. Preferential species have discernible modes among related
associations and have higher probabilities of cover representation in some
stands than others within the Tsuga heterophyZZa and Abies arnabilis zones.

Species with restricted distributions are HoZodiseus discolor (dry sites
in the Tsuga zone), Oxalis oregana (very wet sites in the Tsuga zone), and
OpZopanax horridum( cool, wet sites in the Abies zone). These species are
unimportant or, more typically, completely absent from the general gamut of
environments in the study region. Their distributional patterns suggest that,
at least in some instances, their peak importance might lie outside the range
of environments in the study area. The HoZodiscus discolor pattern is also
suggested by Whipplea modesta and Synthyris reniformis, both having similar
preferences for drier sites. Both Whipplea and Synthyris, however, unlike
HoZodiseus, have minor importance values in other, more mesic habitats of
the Tsuga zone.

TiareZZa unifoZiata, Rubus nivalis, and Coptis Zaeiniata show importance
modes in those associations of the Tsuga heterophyZZa zone that are generally
at intermediate elevations and at moderate positions along the complex
moisture gradient. Commonly in these environments Abies amabiZis shares
climax status with Tsuga heterophyZZa (as discussed above). The ordination
maps of TiareZZa and Coptis indicate greater cover distribution at the upper
(cool) portion of the environmental field and low cover (Coptic) or absence
(Tiarella)in warm portions of the environmental field. Similar distributions
are suggested by the histograms, with Coptic having somewhat longer attenuation
than TiareZZa among the warmer and drier associations.

Polystichum munitum and Gaultheria shallon are important species that have
clear modes at respective wet and dry parts of the complex moisture gradient
in the Tsuga heterophyZZa zone. Similarly, the mesic areas of the ordination
plane contain most high-cover stands of Polystiehum while the warmer areas(low Y values) contain most of the low-cover stands. The distributions alongthe X (moisture) axis for Polystiehum and Whipplea are complementary, as seenalso by their histograms. Xerophyllum tenax and Castanopsis chrysophyZZa
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have histogram patterns similar to GauZtheria, although with clear differences
in the sharpness of the mode (XerophyZZum important [28%] in only the Tsuga/

stzncpsis association). The stand map of the Tsuga zone shows XerophyZZum
:ith high cover primarily at warmer areas (low Y values) of the ordination
plane. In the Abies zone XerophyZZum has optimum distribution toward the
xeric end of the complex moisture gradient.

Rhododendron macrophyZZum and Linnaea borealis have somewhat diffuse or multi-
modal histograms in the Tsuga zone, as does Achlys triphylla in the Abies zone.
Linna-oa is apparently an almost indifferent species (compare with Acer
sir^?: alum), and it is not clear just what environmental factors affect its
importance. Species with several distinct modes might have distinctive
ecotypes in the study area. It is more likely, however, that these species
re responsive to environmental factors or gradients that have not been
identified by axes of the ordination planes or that do not vary in any
continuous, predictable manner with the complex of environmental factors that
underlie the X and Y axes.

P-eru ium aquLZinum reveals the position of sera] stands in the Abies amabiZis
zone, for it has high cover and constancy in Abies proeera/AchZys and Abies

both sera] communities. The cover distribution of CZintonia
.ora in the ordination plane of the Abies zone is generally that of an

I"different species. CZ;.r.:onia achieves high cover in both the seral Abies
Nroe.ra/CZintoniaz community and in the climax Abie..`c amabilis/Tiareila asso-
ciation, however, and high-cover stands in both communities can be seen in
the ordination plane where CZintonia has been mapped.
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A KEY TO THE FOREST COMMUNITIES

(using modal or typical stands)
0. Abiee csnabiZis reproduction 23% (cover): Abiee amzbilie zone .14
0. Abiee amabilie reproduction <2% or absent: Tauga heterophylla zone

TSUGA HETEROPHYLLA ZONE

Paeudoteuga menaieeii reproduction usually over 1% cover (dry community types) . . . . . . . . . . . . . . . . . . . . . . . 2
1. Peeudotauga menaieeii reproduction absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .4

2. Rhododendron mmrophyllum cover usually over 108, typically 402: Teuga heterophyZZa/Caatanopaia ehrysophylla association
2. Rhododendron maorophyllwn e3% cover or absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .3

3. Holodiecue discolor x22 cover: Peeudoteuga menaieeii/HOZodiecus discolor association
3. Holodiacue discolor usually absent, If present under it cover: Peeudotauga menaieeii--Teuga heterophylla/Corylue eornuta

association

4. Polyetichwn munitwt usually 210% cover (occasionally 5%-102) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
4. Polyetiohum munitwn usually <5% cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .7

5. Oxalis oregano usually absent, when present less than 12 cover . . . . . . . . . . . . . . . . . . . . . 6

5. Oxalis oregano always 262 cover: Teuga heterophylla/Polyetichum nunitum--oxalis oregana association

6. Acer ciroinatwn 2102 cover: Teuga heterophylla/AOer airrinatwn/Polyetichum nunitwn association
6. Acer circinatwn 952 cover: Teuga heterophylla/Polyetichum nunitwn association

7. OauZtheria ehallon usually present with high or low cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

7. Caultheria ehallon usually absent (rarely present with cover 522) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

8. Gauttheria ehatlon usually 572 cover; Coptie laoiniata usually present; Rhododendron macrophyllum sometimes with over 10% cover
(up to 65%): Tauga heterophyZla/78iododendron macrophyllum/Berberie nervosa association

8. Ca4Ztheria ehallon usually 2122 cover, Coptie Zaciniata present or absent . . . . . . . . . . . . . . . . . . . . . . . . . . . .9

9. Rhododendron maorophyllum >10% cover, commonly about 40% or more cover: Teuga heterophylla/Rhododendron maerophyltum/
Gaultheria ahallon association

9. Rhododendron mmrophyZZum 552 cover or absent: Peeudoteuga menaieeii/Acer ciroinatum/Caultheria shallon association

10. Linnaea borealie 55% cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .1l
10. Linnaea borealis 210% cover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 12

11. Rhododendron nnorophyltwn 24% cover: Teuga heterophylia--Abiee mnabilie/hhododerdron maerophyllwn/Berberie nervosa association
11. Rhododendron maorophyllum usually absent (rarely <1% cover: Peeudotauga mensieeii/Acer oiroinatum/Berberis nervosa community

12. Whipplea nodeeta present, Pyrola aearifolia absent: Peeudotauga mensieeii/Acer ciroinatwn/yhippisa nodeeta community
12. Msopplea nodeata absent, Pyrola aearifolia present or absent . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13

13. Rhododendron nacrophyllum 25% cover (usually over 20%), Pyrola aaarifolia present: Teuga hueterophyila--Abiee amabilia/
Rhododendron macrophyllum/Linnaea borealis association

13. Rhododendronmaerophyltwn usually absent (sometimes up to 5% cover): Teuga heterophylla--Abiee amabilie/Linnaea borealis
association

ABIES AMABILIS ZONE

14. Tauga merteneiana always present with 220% cover; Xerophyllum tens always present with >40% cover: Abiee onabilie--Teuga

nwrtensiana/Xerophyllun tenax association
15

14. Teuga merteneiana usually absent( 65% cover, if present), Xerophyllum tenax >15% cover . . . . . . . . . . . . . . . . . . . .

15. Xerophyllun tenax present, usually 2152 cover; Rhododendron naerophyllum and Vaoeinium alaakaenee absent: Abiee arrabilia/
Vaooiniwn membranacewn/Xerophyllwn tenax association

15. XerophylZun tenax absent; or If Xerophyllwn tenax present 2102 cover with Rhododendron maerophyllum or Vacciniwn alaakaenee
16

or both as associates . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

16. Vaooiniun alaakaenee or Rhododendron maerophyllwn or both present in significant quantities (>52 cover) . . . . . . . . ... . . . 177

16. Not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

17. Rhododendron moorophyllwn and Vaeoiniwl alaakaenee always present, cover usually 2202 and Z102, respectively; Xerophyllwn

tenax may be present In large amounts: Abiee anabilie/Rhododendron maerophyllwn--Vacciniwn alaakaenee/Cornue canadeneie

association
17. Rhododendron maorophyllum usually absent (If present cover Is 532); Vaociniwt alaakaenee present (average cover 102), and

XerophyZlwn tenax usually absent (if present cover 52%): Abiea amabilie/Vacciniwn alaakaenee/Cornue canadenaie association

18. Mature Chamaecyparie nootkatenaie and/or Thuja plicata usually present; Oplopanax horridum always present; found on steep

north-facing slopes: Chanaecyparie nootkateneie/Optoparax horridwt association
19

18. Not as above . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

19. Abiee proaera major overstory dominant (average cover 50%) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20

19. Abies proaera absent or codoninant In overstory (cover usually <202) . . . . . . . . . . . . . . . . . . . 21

20. Herbaceous understory dominated by Achlye triphylla and/or Smilacina stellata: Abiee proeera/AChlya triphyZZa community

20. Herbaceous understory dominated by a richer selection of succulent herbs Including Clintonia unifloro, Viola sempervirens,
Cor+ue oanadeneis, Smilacina eteZZata, and Achlys triphyZla: Abies procera/Clintonia uniflora community

21. TimvZla unifoliata and Cornue eanadenaie always present In significant amounts (average cover of 122 and 112, respectively):

Abiee amabilie/Tiarella unifoliata association

22. Tiarella unifoliata and Cornus canadensie absent or present In minor amounts: Abies anabilis/AChlya triphylla association

. .
. . .

. . .
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SUMMARY AND CONCLUSIONS

Forest communities in the central portion of Oregon's western Cascades
are arrayed along moisture and temperature gradients. By means of recon-
naissance data and a computerized ordination technique, a total of 23 forest
communities have been provisionally recognized. These communities occur
in two distinct forest zones, the Tsuga heterophyZZa and Abies amabilis.
In addition, it is possible to discern a transitional zone between the two
main zones. In this discussion, however, we have generally treated the
transitional as comprising the upper, cooler portion of Tsuga heterophyZZa
zone. The location of principal forest zones is largely a function of
temperature or, in our area, elevation. The distribution of individual
communities within a zone is to a large extent controlled by availability
of moisture. Thus, within each of the two main zones there is an array
of forest communities extending from dry to wet sites (Figure 5).

The Tsuga heterophyZZa zone within the study area occupies an approximate
elevational range of 300-1050 m. With the exception of very dry sites
where Pseudotsuga menziesii is climax, Tsuga heterophZZa is the dominant
climax tree species within the zone. Fourteen vegetation units have been
recognized within the Tsuga heterophyZZa zone--11 climax or near-climax
associations and three seral communities. These units range from the
2seudvtsuaHoZod-c;s on very dry sites to the Tsuga/Po"cystichum-Oxalic
association, which occupies wet sites. Of the more commonly occurring
communities situated on more modal sites, the Tsuga;'Fhododendron/Berberis
is most abundant. This association occurs on relatively gentle slopes and
deep soils and has been tentatively assigned the climatic climax role within
the studied portion of the Tsuga heterophyZZa zone.

The Abies amabiZis zone extends from approximately 1050 to 1550 m in eleva-
tion. Although at the highest elevations Tsuqa mertensiana may share climax
dominance, the zone is ie-'erally characterized by dominance of Abies amab-c
n climax stands. ?he most abundant sera] tree species within the zone is

es process wick is ta, tsuga menziesii commonly occurring especially near
t-,e transition of the a heterophyZZa zone. Nine plant groupings have
been tentatively identified within the Abies ara , zone, seven climax c
near-climax associations and two sera] communities. The driest habitats in
the zone are occupied by the Abies--Tsuga mertensiana/XerophyZZum association
end the wettest sites studied supported vegetation classified as the

7oc?!par>is/ :: t ssociation. Modal sites chin the 4'.ies
...one are genera lly occupied by either the Abies,Aoi or Abies,Tiare%Za
dcsociations. Relationships among communities in this zone are often obscure
and undoubtedly additional refinements will be made in our provisional classi-
fication system.

T'',e western Cascade Ranc;e of Oregon is not an f°asv area in which to construf:t
a workable synecological classification. Most plant species are widely distri-
buted throughout the a-ea; thus at least some classification units must he
based on shifts in spe-ies abundance rather than on presence and absence data.
(,,'y a few species ncc,,t :--st r i cted ecol og i c amplitudes and these are genera,
limited to extreme habitats--either very warm and dry or cool and moist. 1cr
this reason those communities occupying the extremes of the gradients are
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generally easily recognizable. Examples of such distinctive associations are
the Tsuga/PoZystiehwn-Oxalis and Abies--Tsuga mertensiana/XerophyZZum. On the
other hand, classification of units on more modal sites is generally based on
more subtle, less easily recognized differences. In these areas high-fidelity
species are rare or lacking. Therefore several communities may have approxi-
mately the same species composition and can be separated only by taking into
account shifts in dominance or relative abundance.

The classification system suggested here will undoubtedly be revised and
improved. Such an evolutionary process is a fundamental characteristic of any
good classification system. In this first approximation we have consciously
attempted to be "splatters" rather than "lumpers" because we feel it would be
much easier to put units together later than it would be to separate them.
Thus we fully expect that after additional analytical and environmental informa-
tion has been obtained, some communities presently in the classification will
be found to lack validity and will be combined with others.

Much additional work remains to quantify the vegetative and environmental
features of the units. Work presently under way includes quantitative sampling
of the communities in order to characterize them more adequately. This involves
sampling on analytic plots installed in stands representative of each community.
Cover of cryptogams will be determined as well as vascular plants. Other
ongoing work includes environmental and biologic monitoring in 20 reference
stands typifying 19 forest communities. In addition to phenological observa-
tions, measurements include soil and air temperature, dry season plant moisture
stress, growing season soil moisture levels, and complete characterization of
soil physical and chemical properties. Preliminary results of environmental
monitoring have, for the most part, borne out our hypothesized relationships
among the communities with respect to relative moisture and temperature regimes
(Figure 5).
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I . I . I . Pseud--suia me Ti:

Plot
no.

E Ie.
(it

one

Aspect Landfo.,

28 460 60 S uneven slope

98 850 99 W

middle 1/3
smooth slope

137 520 40 S

middle 1/3
smooth slope

143 670 75 SW

upper 1/3
smooth slope

145 610 70 SW

upper 1/3

smooth slope
upper 1/3

278 490 50 SW ridgetop

279 520 65 SW smooth slope
middle 1/3

287 610 85 SW smooth slope
lower 1/3

' :, association--site and general sta-d characteristics

Soil va e t

series mma..rla1

Fri ssel I reddish tuffs
and breccias

Lithosol andesite

Lithosol reddish tuffs
and breccias

Limberlost greenish tuffs
anti Areccias

LithosoI greenish tuffs
and breccias

rco iq A-horizon Texture Texture Profi in
Tree

canopy Est.
deott thickness of A of F stoniness Soil Stand age Climax tree Climax tree density site

(c (cm) horizon horizon (S by vol) drainage (years) species A species B () class

60-90 10-15 sandy loam 70-80 well drained old growth Pseudotsuga 60-70 III-

1300

30-60 5-10 loam 40-50 well drained young Lidocedrus Pseudotsuaa 50-60 V

100-150

30-60 5-10 silt loam 50-60 well drained old growth Paeudotsuaa 20-30 V

1300

90-120 10-15 silty clay 30-40 well drained old growth Pseudotsuga Li.;oeedrus 60-70 III-

loam 300

30-60 10-15 loam 20-30 well drained old growth LibOcedrus Pseudctsaga 30-40 V

>300
old growth FseudoTsuga- 40-50 V

>300
young Pseudotsuga 50-60 IV

100-150
old growth Pseudotsuga 30-40 IV+

>300
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1.1.2. Pseudotsuga menziesii/Holodiseus discolor association--stand table (values in percent).

Plot number
Species 28 98 137 143 145 278 279 287 cwr signncy

TREE LAYER

Tsuga Rotorophylla Ra Trb Tr Oc 25

M 0 0
Pseudotsuga menziesii R 15 2 15 4 10 3 2 10 8 100

M 35 40 30 40 40 40 65 40 41 100
Libocedrus deeurrens R 10 I 10 3 38

M 10 15 20 5 6 50
Pinus Zambertiana R I I I Tr 38

M 1 1 5 2 1 50
Acer macrophyZZum R I Tr 12

M 10 10 2 25
Arbutus menziesii R I Tr 12

M 5 8 5 2 38

Total R 17 12 16 6 21 3 2 10 11

M 46 50 35 64 65 40 75 52 52

TALL SHRUB LAYER

Acer circinatum 25 3 12 30 8 2 70 19 88
Rhododendron macrophyllum Tr 0 12

Castanopsis chrusophylla I 2 2 1 1 50
Taxus brevifolia 20 I 10 4 38
Corpus nuttaZZii I 7 2 3 2 50
Corylus cornuta var. californica 25 5 5 3 11 2 7 7 88
Holodiscus discolor 6 2 15 2 8 3 2 5 88
Vaccinium parvifolium I 2 2 I 2 I 62
Rhamnus purshiana Tr Tr 0 25

Acer glabrum var. douglasii Tr 1 Tr 25

AmeZanchier alnifolia 5 Tr I I 38
Pachistima myrsinites 2 Tr 12

Rhus diversiloba I Tr Tr 25

Lonicera ciliosa 1 1 Tr 25

Total 80 14 49 32 5 39 11 86 40

LOW SHRUB LAYER

Berberis nervosa 35 25 5 25 1 7 4 27 16 100

Gaultheria shalZon Tr 4 50 2 2 7 62

Rosa gymnocarpa 1 1 1' 1 1 62

Rubus ursinus 1 1 I 1 1 I 75

Symphoricarpos mollis 7 1 1 3 1 1 2 88

Berberis aquifolium Tr 0 12

Total 38 26 17 77 5 12 7 31 27

HERB LAYER

Linnaea borealis 4 to 2 1 1 3 3 75

Polystichum munitum 4 I 2 3 1 3 3 18 4 100

Viola sempervirens 1 Tr 12

TrientaZis Zatifolia 3 1 I 1 2 I I 1 1 too
GaZium triflorum I Tr I Tr 38

Rieracium albifZorum 3 2 2 1 I 1 62

Whipplea modesta 4 7 5 I 10 10 17 7 8 loo

Synthyris reniformis 15 4 2 2 3 8 4 75

Achlus triphyZZa Tr Tr I Tr 50

Chimaphila umbellata 2 I 1 2 Tr I I I 88

Chimanhila menziesii Tr 12

Anemome deltoidea Tr 1 Tr 38

Anemone Zyallii 1 1 Tr 25

XerophyZlum tens 10 2 2 25

Adenocaulon bicolor Tr Tr 1 Tr 50

Goodyera oblongifolia 1 1 1 Tr Tr I 1 88

Vaneouveria hexandra Tr Tr 25

Brormos sp. 3 3 2 2 1 1 2 75

Festuca occidentalis 3 1 2 I 1 I t I 88

Luzula intermedia 1 1 1 Tr 38

Pteridium aquilinum 1 Tr 12

Listera caurina 1 Tr 12

Smilacina racemosa Tr Tr 0 25

Galium oreganuo Tr 12

Iris tens I 2 I 1 1 1 62

Campanula scouleri 2 I 3 1 50
Cot lomia he terophyZ la 5 1 1 I 38

Lathyrus polyphyllus 1 20 1 3 38
Vicia americana var. villosa 4 1 I 1 38

Fragaria vesca var. bracteata 1 1 Tr 25

Osmorhiza chiZensie 1 Tr 12

Arenaria macrephy1 la I I Tr Tr 50

Madia gracilis 3 I I I 1 50

Po lypodium glycyrrhiza Tr I
Tr 25

Brodiaea congesta 1 Tr 12

Epilobium Watsonii 1 1 Tr 25

Epilobium minutum 1 Tr 12



1.1.2. Peeudotauy,: mesziesii/Holcdiseua discolor association (continued).

Species

HERB LAYER (continued)

Lotus micranthue
Habenaria una lasceneis
Senecio sylvaticus
-ryptantha interned/a

Plot number
Avg.

28 98 137 143 145 278 279 287 cover
Con-

stancy

Tr I I Tr 38
Tr 1 Tr 25

1 Tr 12
1 Tr 12

Total 47 20 45 14 57 33 40 51 36

TOTAL UNDERSTORY
TOTAL ALL LAYERS

182 72 127 129 88 87 60 178 114
228 122 162 193 153 127 135 230 166

aR - trees in the reproduction size class (seedlings and saplings); M - trees In the mature size class (crowns
contribute to overstory tree cover). bTr - average cover less than 0.5%. ciero indicates species occurred in
trace amounts only in all sampled stands.

1.2.1. Pseudotsuga mensiesii--Tsuga heterophylla/Corylua eornuta var. ealifornioa association--site and general stand characteristics.

Plot Elev. Slope
no. (m) (4) Aspect Landform

22 610 60 S smooth slope
upper 1/3

25 670 65 S smooth slope
upper 1/3

29 520 60 SW smooth slope
middle 1/3

88 790 75 S smooth slope
middle 1/3

123 580 50 SW smooth slope
upper 1/3

136 490 60 S smooth slope
middle 1/3

138 550 50 NW smooth slope
upper 1/3

142 580 75 SE smooth slope
middle 1/3

146 580 65 SE smooth slope
upper 1/3

160 490 30 SW smooth slope
middle 1/3

207 980 65 S smooth slope
upper 1/3

283 490 80 NW smooth slope
middle 1/3

284 460 60 SW smooth slope
middle 1/3

285 550 70 SW smooth slope
middle 1/3

286 670 70 W smooth slope
lower 1/3

Eff.

rooting
Soil Parent depth

series material (cm)

Frissel I

Frissel I

FrisselI

Li thosol

Li thosol

Fr isselI

FrisselI

Limber lost

Li thosof

Fr isselI

Carpenter

reddish tuffs 60-90
and breccias
reddish tuffs 90-120
and breccias
reddish tuffs 90-120
and breccias

andesite 30-60

reddish tuffs <30
and breccias
reddish tuffs 90-120

and breccias
reddish tuffs
and breccias

greenish tuffs
and breccias

ND

greenish tuffs <30
and breccias
reddish tuffs 120-150

and breccias
deep andesitic 180-210
colluvium

ND

ND

NO

NO

90-120

90-120

NO

NO ND

NO NO

ND NO

A-horizon
thickness

Texture
of A

Texture
of 8

Profile
stoniness Soil

(cm) horizon horizon (% by vo)) drainage

10-15 loam 60-70 well drained

5-10 loam silt loam 20-30 well drained

5-10 sandy loam 30-40 well drained

3-5 loam 40-50 well drained

3-5 sandy loam 50-60 well drained

10-15 silt loam 60-70 well drained

10-15 silt loam 40-50 well drained

15-20 silt loam 40-50 well drained

5-10 silt loam 20-30 well drained

5-10 silty clay 20-30 well drained

ND

loam

ND

sandy loam

ND

40-50

NO

well drained

NO

ND ND NO NO NO

NO NO NO ND NO

NO ND NO NO NO

Stand age Climax tree
(years) species A

old growth Tsuga
>300

old growth Pseudotsuga
>300

old growth Pseudotsuga
>300

old growth Pseudotsuga
>300
old growth Pseudotsuga
1300
young with Tsuga
old growth
old growth Pseudotsuga
with poles
young Tsuga
100-150

old growth Pseudotsuga
>300

old growth Fseudotsuga
>300
old growth Tsuga

> 300
old growth Tsuga
>300
young with Pseudotsuga
old growth
young with Pseudotsuga
old growth

old growth Tsuga
>300

Climax tree

Tree
canopy
density

Est.
site

species B (4) class

Pseudotsuga 30-40 V

Tsuga 20-30 III-

30-40 111+

.ibooedrus 20-30 V

10-20 V

Pseudotsuga 40-50 I11

Tsuga 30-40 III-

Pseudotsuga 60-70 III

Tsuga 40-50 111

Tsuga 50-60 I11

20-30 111-

Pseudotsuga 20-30 III

Tsuga 20-30 IV

age 40-50 IV

Pseudotsuga 50-60 III-
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1.2.2. Pseudotsuga menzesii--Teuga heterophylZa/Corylus eornuta var. ealiforniea association--stand table (values in percent).

Plot number Avg. Con-
Species 22 25 29 88 123 136 138 142 146 160 207 283 284 285 286 cover stancy

TREE LAYER

Tsuga heterophuZZa Ra 10 2 I 5 2 3 1b 2 7 3 2 67
H 10 5 10 Tr 10 10 5 3 47

rs^uia tc uga me nz ioeii R 10 10 15 6 10 2 10 5 10 3 2 10 10 II 8 93
H 25 20 35 30 30 40 35 65 45 60 20 25 25 50 50 37 100

Thuja plicata R I 1 3 2 Tr 27
H 5 5 Tr I 20

L.-oedrue deeurrens R 10 3 I 13
H 5 1 10 1 20

Pinuc Zambertiana R 2 5 Tr Tr 20
H I Tr Tr 13

Abies amabiZis R Tr 0e 7
H 0 0

Abies proeera R Tr 0 7

H 0 0
Aver marcphyllum R 2 Tr 7

H 5 5 3 10 10 15 8 7 4 53
4ebutus menziesii R 0 0

H 10 2 3 i 20

Total R 21 13 15 19 10
H 45 42 42 48 33 60 35 65 55 75 28 35 42 55 50 '47

TALL SHRUB LAYER

Aces circintum
'rhododendron maerophyltum
Castanopsis chrysophylla
faxes brevifolia
.arms nuttallii
Ocrylus cornuta var.

californica
i odiscus discolor
Vacciniun parvifolium
nh,-us surshiana
Acer glabrum var. douglasii
:Rubes parviflorus
AmeZanchier alnifolia
Pachistima nyrsinites
:Rhus diversiloba
i,onicera ciliosa

Total

LOW SHRUB LAYER

Berberis nervosa
Gauitheria chalice
Hosa gymnocarpa
Hubus ursinus
Rubes n valis
Sumphoricarpos mo LZie

Total

HERB LAYER

LinnoFca borealis
Po lye t ichum munitum
Viola sempervirens
Trientalis latifolia
Coptis laciniata
C.aZium triflorum
Hieracium albiflorum
Whipplea modeeta
.Synthyris reniformis
Achlys triphylla
Chimaphila umbeZlata
Trillium ovatum
Anemone deltoidea
Anemone lyallii
Xerophyllum tens
Adenocaulon bicolor
Goodyera oblongifolia
Pyrola asarifolia
Vancouveria hexandra
Bronx s sp.
Festuca occidentalis
Luzula intermedia
Pteridium aquiZinum
Listens caurina
S'milacin racemosa
Smnilacina stellata
Gieporum hookeri
Ga1ium orepnum
Montia sibzrica
Iris tens

35 70 15 10 15 75 5 30 40 50 20 31 60 77 36 93
7 3 I 20 Tr 2 33

2 5 3 5 30 5 7 5 3 10 to I I 6 87

2 I 4 7r I 5 1 I I 15 40 28 4 7 87

1 6 5 15 10 I 2 20 2 2 2. 6 5 80

25 I 20 8 20 10 3 30 15 2 3 6 13 8 5 11 100

Tr I Tr 13

5 2 7 3 5 2 1 2 2 Tr 5 I 1 2 87
1 Tr Tr 13

2 Tr 7

Tr I Tr 13
1 I Tr 13

I Tr 7

7 3. 2 I I 1 33
1 I Tr Tr Tr 27

70 77 50 18 74 60 110 49 73 75 84 69 81 77 88 70

10 25 35 5 5 15 12 10 5 25 to 5 3 24 8 13 100

25 55 30 10 I 25 40 5 25 17 2 5 44 47 22 93

1 1 1 I Tr 27

3 3 1 1 1 2 2 2 I Tr 2 2 I I 87
1 Tr 7

3 1 1 1 I Tr 33

35 86 69 17 7 41 54 17 32 44 13 7 II 72 56 36

5 10 5 2 5 3 7 25 3 15 4 5 6 2 6 93
I I 7 I 1 3 3 7 5 3 5 5 3 6 4 4 100

1 1 I I 2 6 2 2 1 1 60

5 3 1 I 3 3 1 2 1 I 1 1 Tr 1 2 93
1 10 Tr 1 20

I 1 I 1 2 I 1 1 I 1 60
1 2 I I I I 1 1 I I 1 Tr 1 1 93

5 10 7 Tr I 4 4 1 10 10 3 I I 4 4 93
2 5 8 3 3 5 8 I 3 2 3 I 3 80
2 4 I 1 I 1 2 3 I I 1 2 3 2 87
2 15 1 2 2 1 Tr 2 1 5 I 1 4 5 3 93

I I I Tr Tr Tr 40
1 1 I 2 I I 1 I 1 1 60
1 1 I 1 1 1 I Tr 47

10 3 2 1 I 33
3 I 1 1 1 2 I 2 I 53

Tr I I I I I Tr I Tr I 1 73
1 1 Tr 13

1 Tr 1 I I 1 I 1 I Tr I Tr 1 87

1 2 Tr Tr Tr 2 1 I 1 1 1 67

Tr 1 2 Tr 2 2 1 1 Tr 2 2 Tr Tr 1 I 1 100

I I 1 Tr 20

I I Tr Tr 20
I Tr 7

1 1 I 1 1 Tr 33
1 Tr 7

1 1 1 Tr Tr I Tr 40
1 Tr Tr 13

I Tr 7

1 1 2 1 1 I 1 47

IV '7 20 8 16 5 Il 0 10 10 14 1
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1.2.2. Peeudotsuga menaesii--Tsuga heterophylta/Corylus cornuta var. californiea association--(continued)

Plot number Avg. Con-
22 25 29 88 123 136 138 142 146 160 207 283 284 285 286 cover stancy

HERB LAYER (continued)

amCanu la s.culuri I Tr 1 I I 1 I Tr 47
Ccrallorhi z, merte ns,ana I Tr 7
CoZlomia heta ophyZla 1 I Tr Tr 20
Lathyrua po1Vphyllus

1 Tr 7

Vicia anericarta var. v^ ZZoaa 3 Tr I Tr 20
Arena-'a maorophyZZa I Tr 7

Actea arguta Tr 0 7

Media grocilis 1 Tr 7
PvZypodium glycyrrhiza Tr Tr 0 13
Bradiaea congesta Tr Tr 0 13
Ep;Zcbium paniculatwn Tr Tr 0 13
Senecio eylvatieus Tr 0 7
Stachys palustris Tr 2 Tr 13
Trisetum cermuum 2 Tr 7

Ara Zir, califarnica Tr 0 7

AnapaaZis margaritacea I Tr 7

Total 28 49 50 13 29 30 32 38 53 43 51 39 18 34 32 36

TOTAL UNDERSTORY 154 225 184 67 120 138 216 112 174 167 159 115 120 193 190 153
TOTAL ALL LAYERS 199 267 226 115 153 198 251 177 249 242 187 150 162 248 240 200

aR - trees in the reproduction size class (seedlings and saplings); M trees in the mature size class (crowns contribute to overstory
tree cover). Tr - average cover less than 0.5$. Zero indicates species occurred in trace amounts only in all sampled stands.



1.3.1. Tauga hetcrophylZa/Castanopaia chryeophylla association--site and general stand characteristics.

Plot Elev. Slope Soil
no. (m) (%) Aspect Landform series

26 490 80 S smooth slope
middle 1/3

Frissell

32 760 25 S smooth slope
upper 1/3

NcKenzie
Oliver

34 730 5 S ridgetop Lithosol

36 460 35 S smooth slope
upper 1/3

Frissell

61 760 10 SW ridgetop Flunky

105 790 20 NW ridgetop "andesite
colluvium"

112 610 50 SW smooth slope
upper 1/3

Frissell

118 670 30 5 ridgetop Budworm

119 640 90 S smooth slope
upper 1/3

Limberlost

139 580 0 ridgetop Frissell

141 610 35 S smooth slope
upper 1/3

Frissell

280 580 40 SW ridgetop ND

288 610 70 Y smooth slope
middle 1/3

ND

289 610 55 S uneven slope
upper 1/3

ND

294 490 75 S smooth slope
middle 1/3

ND

295 550 70 S uneven slope
middle 1/3

ND

Parent
material

reddish tuffs
and breccias

reddish tuffs
and breccias
reddish tuffs
and breccias

reddish tuffs
and breccias
basalt

deep
colluvium

reddish tuffs
and breccias

greenish tuffs
and breccias

greenish tuffs
and breccias

reddish tuffs
and breccias

reddish tuffs
and breccias

ND

ND

ND

ND

ND

Eff.
rooting
depth
(cm)

A-horizon
thickness

(cm)

Texture Texture Profile
of A of B stoniness

horizon horizon (% by vol)

oil
drainage

Stand age
(years)

Climax tree
species A

Climax tree
species B

Tree
canopy
density

(8)

Est.
site
class

90-120 5-10 sandy loam loam 40-50 well drained old growth Paeudotauga Tauga 10-20 III-

>300

180-210 10-15 loam silty clay 0-10 well drained young with Tauga Thuja 20-30 111

30-60 5-10
loam

loam 20-30 well drained
old growth

young Tauga Thuja 50-60 IV

100-150
30-60 5-10 loam 30-40 well drained old growth Paeudotauga Thuja 10-20 IV

>300
30-60 5-10 loam 50-60 well drained old growth Tauga 20-30 IV

>300
150-180 10-15 sandy loam 40-50 well drained young

100-150
Tauga Paeudotauga 20-30 V

120-150 15-20 silty 40-50 well drained old growth Pasudotauga Taupe 20-30 IV
clay loam >300

150-180 25-38 silty silty clay 0-10 moderately young Tauga Thuja '>.. 50-60 III
l loam well drained 100-150

60-90 10-15
ayc

slit loam 50-60 well drained young
100-150

Paeudotauga Thuja 20-30 IV

60-90 5-10 silt loam 70-80 well drained young with
old growth

Tauga Paeudotauga 50-60 111

90-120 10-15 silty 0-10 well drained old growth Tauga Paeudotauga 40-50 111-
clay loam >300

ND ND ND ND ND ND old growth Peeudotauga Tauga 50-60 111

>300
ND ND ND ND ND ND old growth Tauga Paeudotauga 40-50 III-

>300
ND ND ND ND ND ND old growth Tauga Paeudotsuga 50-60 III

>300
ND ND ND ND ND ND old growth Tsuga Pseudotauga 40-50 III-

>300
ND ND ND ND ND ND old growth Tauga Paeudotsuga 40-50 III-

>300
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1.3.2. Toga %setemphyZla/Castanopeis ehrysophylla association--stand table (values in percent).

Plot number

Species 26 32 34 36 61 105 112 118 119 139 141 280 288 289 294 295
Avg.
cover

Con-
stancy

TREE LAYER

Tsuga heterophylla Re 15 1 5 1 2 2 3 6 6 8 3 2 2 4 81

M 10 Trb 15 t0 25 25 I 14 10 7 56
Paeudotsuga menziesii R 15 5 5 10 3 15 5 5 3 7 1 4 5 75

M 15 50 50 25 25 40 35 55 30 45 35 60 25 20 32 38 36 100
Thuja plicata R 1 10 5 3 2 1 31

N Tr 5 Tr 12

Libocedrus decurrens R 2 Tr 6

M 2 Tr I Tr 19

Pi.nue lambertiana R I 1 1 5 I 6 1 38
N 2 Tr 8 Tr 12

Acer macrophyllum R Oc 0

N 6 Tr 6

Arbutus menziesii R Tr 2 Tr 12

M Tr 5 5 10 I 25

Total I5 16 11 II 1 9 12 12 20 12 11 0 11 17 4 12 1 1

25 52 50 30 40 50 35 85 35 80 36 60 53 20 42 39 444

TALL SHRUB LAYER

Acer circinatum 45 35 3 1 10 40 35 5 20 2 51 14 20 14 18 88

Rhododendron macrophyllum 70 20 15 3 20 75 70 20 40 70 30 41 26 48 46 38 40 100

Castanopsis chrysophyl la 10 25 10 6 15 10 40 20 50 15 30 16 10 44 15 53 23 100

Taxus brevifolia 10 4 1 2 15 20 2 2 10 4 2 1 1 5 81

Corpus nuttallii 8 2 4 2 2 5 10 2 7 10 2 8 3 11 5 5 94

Corylus cornuta var.
6ca llornica 6 1 2 1 5 1 Tr Tr 1 1 5

Rolodiscus discolor 2 5 Tr 12

Vocciniwn parvifolium 2 Tr 1 3 I I 2 I 6 1 3 2 I 75

Vacciniwn membranaceum Tr 2 Tr 12

F7-'namnus purshiana Tr 0 6

AmeZanchier alnifolia 9 1 5 1 19

Rhus diversiloba
1

Tr
Tr

6
6Lonicera ciliosa

Total 160 87 30 20 64 130 172 54 112 115 91 61 100 111 95 114 94

LOW SHRUB LAYER

Berberis nervosa 6 15 35 3 4 10 3 7 5 40 5 7 10 7 3 4 10 100

Gaultheria shallon 35 35 25 45 70 5 60 20 25 10 40 99 53 52 26 42 40 100

Rosa gymnocarpa 2 2 I 2 1 1 Tr I 1 56

Rubus ursinus I I 1 1 I 1 I 2 l Tr I 1 75

oymphoricarpos molZis Tr 0 6

Total 44 51 61 49 75 15 63 28 32 52 48 107 66 61 29 48 52

HERB LAYER

L.:n toss borealis 10 10 1 2 2 5 2 10 5 5 20 I 3 1 2 3 5 100

mu it mti hlP 6 I I 1 4 3 1 Tr 1 75n uc umysa
Viola sempervirens 2 2 1 Tr I I Tr I 1 62

Trientalis latifolia I 1 I 1 1 I 1 Tr Tr 1 69

Coptis laciniata 6 2
3 1 1 25

Hierecium albiflorum I 1
Tr I 1 Tr 38

8
lea modestaWhi 1 2 I 2 1 1 Tr 3

pp
nthyris reniformisS 4

1 1 1 Tr 31

6y
Aehlys triphylla 2 1 I 2 I I 1 1 1 5

6
hila umbellataChima 5 2 2 2 1 2 3 1 2 1

1 9
p
hila menziesiiChima I

Tr 19
p

Trillium oUatum
Anemone deltoidea 2 1 1 1 2 I Tr I

T-r

I

I

Tr
1

Tr

19
62
12

Anemone lyallii
llum tenaxhXero

I

35 15 35 Yr 3 5 10 12 2 1 7 16 22 10 81
yp

Adenocaulon bicolor
era oblongifoliaGood

I

I I I

I Tr Tr

Tr I

Tr

Tr

25

50
1y

rola pietaP l
Tr Tr Tr Tr 3

1y
Pyrole acarifo lie

1

Tr

I 1

Tr

Tr
9

38
Vancouveria hexandra 2 1

1
Tr 12

Bromus sp. 0 6
Festuca occidentalis
Pteridium aquilinum

Tr
I Tr 2 1

1

Tr

I

Tr
1

Tr Tr
Tr

50
25

Listera eaurina Tr I Tr 1 Tr 44
,milacina mcemoaa I I Tr 6

Smitacina atellata Tr 0 6

Manna sibirica
I Tr Tr 25

Iris tens 2 Tr I Tr 19

?amoanula ecauleri

M



I .3.2.. a>a -eteropny Zla/ssfa+,oris r:rac .y ',a association --(continued)

Plot number

Species 26 32 34 36 61 105 112 118 119 139 141 280

HERB LAYER (continued)

5cl1 r.> noterc;;s,ZZa
Li liar colwnb:;.znum
EpiZobium angusr fmi nt
Epilobium pani-lac_
Nabenaria unaiascensis
Seneeia sylvatic:.s

r

Tr

Total 73 25 22 50 7 17 25 29 24 37 4

TOTAL UNDERSTORY
TOTAL ALL LAYERS

292
317

179
231

124
174

130
160

147

187
171

221

257

292
119

204
193
228

203
283

187
223

172
232

aR - trees in the reproduction size class_(seedlings and saplings); M - trees in the mature size class (crowns contribute to overstory
tree cover). bir - average cover less than 0.55. cZero indicates species occurred in trace amounts only in all sampled stands.

288 289 294 295

I

1 Tr Tr

Tr Tr
Tr

19 17 24 33

206 152 207
226 194 246

196
249

Avg. Con-
cover stancy

Tr 6

Tr 12

Tr 19

0 6
0 12

0 12

22

179
223

1.4.1. Pseudotsuga menziesii/Aeer ei.reinatum/Gaultheria shallop community--site and general stand characteristics.

Plot Elev. Slope Soil Parent

Eff.
rooting
depth

A-horizon
thickness

Texture
of A

Texture
of B I

Profile
stoniness

no. (m) (9) Aspect Landform series material (cm) (cm) horizon horizon (5 by vol)

33 730 80 S smooth slope Frissell reddish tuffs 90-120. 3-5 silt loam silt loam 10-20
upper 1/3 and breccias

68 730 20 SW smooth slope Carpenter andesite 180-210 15-20 sandy loam loam 30-40
middle 1/3 colluvium

70 790 70 SW smooth slope ND ND ND ND ND ND ND

134 490 20 SW
upper 1/3

bench McKenzie reddish tuffs 90-120 20-25 silt loam silty clay 0-10

135 460 65 SE smooth slope
River

Frissell
and breccias
reddish tuffs 120-150 15-20 silt loam

loam
40-50

middle 1/3 and breccias
144 640 70 S smooth slope Limberlost greenish tuffs 90-120 10-15 clay loam 50-60

middle 1/3 and breccias
210 850 40 SE smooth slope Tidbits andesite 120-150 15-20 silt loam silt loam 20-30

middle 1/3 colluvium
212 820 20 S smooth slope Tidbits andesite 90-120 15-20 silt loam silt loam 60-70

lower 1/3 colluvium
231 610 20 W bench Budworm greenish tuffs

d b i

120-150 15-20 silt loam silty clay 0-10

250 670 85 SW smooth slope fragmental
an recc as

andesite 60-90 5-10 loam
loam

70-80
middle 1/3 soil

258 370 10 E toe slope deep deep, fine 90-120 10-15 silty clay silty clay 0-10

281 610 55 SW smooth slope

colluvium

ND

colluvium

ND ND ND

loam

ND ND ND

290 610 80 S

middle 1/3
smooth slope ND ND ND ND ND ND Mlower 1/3

soil
drainage

well drained

well drained

ND

well drained

well drained

well drained

well drained

well drained

moderately
well drained

well drained

well drained

ND

ND

Stand age Climax tree Climax tree

Tree
canopy
density

Est.
site

(years) species A species B (9) class

young Tauga 60-70 IV
100-150

young Tauga 60-70 111-
100-150

young Tauga 60-70 IV+
100-150

young Tauga, 30-40 III
100-150

young Tauga Paeudotauga 70-80 111-
100-150

young Tauga 60-70 IV
100-150

young Tauga 40-50 III
100-150

old growth Tauga Thuja 50-60 III
>300

young Tauga Phuja 60-70 III
100-150

mature Tauga 50-60 IV
150-300

old growth Tauga 50-60 II-
>300

young with Tauga Paeudotauga 60-70 IV+
old growth

young with Tauga Peeudoteuga 30-40 IV+
old growth

10
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1.4.2. Paeudotsuga menaiesii/Aeer eireinatwn/Gaultheria ahalZon community--stand table (values in percent).

Plot number Avg. Con-
Species 33 68 70 134 135 144 210 212 231 250 258 281 290 cover stancy

TREE LAYER

Tsuga heterophylla Ra 2 8 4 5 3 I 10 50 10 1 2 5 2 8 100

M 15 10 10 30 I 5 38
Pseudotsuga menaiesii R 1 2 3 Trb 23

M 60 6a 65 45 75 70 75 55 70 50 40 80 30 60 100

Thuja plicata R Tr 1 1 I 3 Tr 38
H 2 I Tr 15

Libocedrus decurrens R
ac 0

M Tr 2 Tr 15

Pinus lambertiana R Tr 1 Tr 15

M Tr Tr 0 15

Acer nacrophyllum R 10 1 8

M 3 1 Tr 30 3 38

Arbutus menaiesii R Tr 0 8

M Tr Tr 0 15

Total R 2 8 4 16 4 1 11 51 13 1 2 7 6 9

M 60 60 68 46 91 70 75 67 72 60 60 80 62 68

TALL SHRUB LAYER

Acer circinatum 25 15 40 20 25 75 60 65 25 3 to 50 53 36 loo

Rhododendron macrophy llum 3 3 2 5 5 1 10 2 54

Castanopsis chrysophylla 3 1 1 1 I 1 6 1 2 I 1 77

Taxus brevifolia 7 1 1 3 I 38

Cornus nuttaZlii 2 1 15 I I 15 9 3 54

C'oryZus cornuta var.
ca lifornica 1 1 1 Tr 31

Ho Zodiscus discolor
Vaccinium parvifoZium 2 3 2 3 1 I 2 6 8 2 1

Tr
2

8
85

Vaccinien membranaceum
1

Tr
Tr

8
8

Rhamnus purshiana
Amelanchier alnifolia Tr 1

Tr
Tr

15

8Pachistima myrsinitea 1

Osmaronia cerasiformis 2 Tr
Tr

8

8Rhus diversiloba
1 Tr B

tonicera ciliosa

Total 31 25 46 25 60 77 73 68 30 10 37 54 78 45

LOW SHRUB LAYER

Berberis nervosa 35 30 25 35 7 10 20 6 20 10 15 23 6 19 100

Gaultheria shallon 45 50 15 75 30 15 70 35 35 5 50 4 32 35 100
8

Rosa gymncarpa 1 1 I I Tr Tr 3
8

Rubus ursinus 3 3 I 2 I 3 1 1 1 2 I I 5
1

os mollism horicarS 2 2 I I Tr 3
p py

Total 83 86 44 111 39 26 94 42 57 16 67 28 39 55

HERB LAYER

Linnaea borealis 5 I 2 I 1 3 3 1 3 2 69
8

PoZystichum munitum 5 5 4 4 I 2 2 I 3 4 2 5
85

Viola sempervirens 10 t 3 I I I 2 I 4 I 2

6
TrientaZis Zatifolia 1 1 1 1 I 1 1 I 2

1

Coptis laciniata
Galium triflorum 2 1 I

1

1

I I 2

Tr
Tr
Tr

3

38
2

Hieracium albifloly 1 1 Tr Tr 3
54

plea modestaWhi 1 3 15 I I I 2
1

p
ris reniformisS nth 4 1 2 1 1 3

46y y
Achlys triphylla
Chimaphila umbeZZata 1

1

1 I I

1 1

I

I

I

13
I

1

I 69
2

Chimaphila menaiesii
1 1 I Tr 3

8
Trillium ovatum
Anemone deltoidea 1

1

1

1

1

I

I

I

10
Tr

1

3
46
31

llum teruaxhXero
1 Tr 25 2

1
yp

Adenocaulan bicolor
Goodyera oblongifolia I

1

1 I I I

I

1

Tr

Tr
Tr

1

3

62

Pyrola pieta 1 I
1

I

Tr
Tr

31

8
Pyrola secunda
Vaneouveria hexandra I I I I 1 1 I 54

Bromus sp.
2 1 Tr

Tr

15
8

Festuca occidentalis
1

Tr 23
Grasses
Pteridium aquiZinum

3
1

2 1 2 1 1 38
4Lietera caurina I 1 1 I I I I 5

1

Smilacin racemoea 1 1 Tr 1 Tr 3

SmiZacina atellata I

I Tr

Tr
Tr

8
31

Disporum hookeri I

1 Tr 8
C'rcaea alpina
Iris tens I Tr I

I Tr 31
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1.4.2. Paeudotsuga meneieaii/Acer cireinatum/Caultheria ehallon community (continued).

Plot number

Species 33 68 70 134 135 144 210 212 231 250 258 281 290
Avg.

cover
Con-

stancy

HERB LAYER(continued)

Campanula scouleri Tr 0 8
Corallorhiza mertensiana I I Tr 15
CoZZomia heterophylla 1 3 Tr 15
Lathyrus polyphyllus 2 Tr 8
Apocynum androsaemifolium - 1 Tr 8
Osmorhiza chilensis 1 Tr 8
Actaea arguta I Tr 8
Madia graciZis I Tr 8
Senecio sylvaticus - I Tr 8
Stachys palustris 1 Tr 8
Pterospora andromedea I Tr 8

Total 6 26 27 13 26 36. 13 11 18 39 4 16 42 19

TOTAL UNDERSTORY 122 145 121 165 129 140 191 172 118 66 110 105 165 128
TOTAL ALL LAYERS 182 205 189 211 220 210 266 230 190 126 170 185 227 196

aR - trees in the reproduction size class (seedlings and saplings). M - trees in the mature size class (crowns contribute to overstory
tree cover). bTr - average cover less than 0.50. cZero indicates species occurred in trace amounts only in all sampled stands.



1.5.1.
Tsuy.x htemphulla/Rhndodend^on macrophyZl'.en/Caulther-o shallon association--site and general stand characteristics.

Plot Elev. Slope Soil
no. (e) (Y) Aspect Landform series

23 760 60 SW smooth slope
lower 1/3

Frissell

31 790 5 SE ridgetop Limberlost

35 490 0 stream
terrace

alluvium

38 610 10 SE ridgetop McKenzie
River

39 790 5 NW bench Slipout

43 850 60 NW ridgetop andesite
colluvium

87 790 45 SE smooth slope
upper 1/3

Frissell

90 550 10 N uneven
lower 113

Carpenter

110 670 70 S smooth slope
middle 1/3

Limberlost

115 730 10 SE ridgetop McKenzie
River-

116 730 20 S bench Budworm

124 580 5 E ridgetop Frissell

149 490 0 stream
terrace

alluvium

156 820 30 N uneven slope
middle 1/3

Carpenter

249 490 25 S smooth slope
middle 1/3

deep
colluvium

260 790 30 NE ridgetop McKenzie
River

292 550 80 SE smooth slope
upper 1/3

ND

Parent
material

reddish tuffs

and breccias
greenish tuffs
and breccias

alluvium

reddish tuffs
and breccias

greenish tuffs
and breccias

andesite
colluvium

reddish tuffs
and breccias

andesite
colluvium

greenish tuffs
and breccias
reddish tuffs
and breccias

greenish tuffs
and breccias
reddish tuffs
and breccias
alluvium

andesite
colluvium
deep, fine
colluvium

reddish tuffs
and breccias

ND

Eff.
rooting A-horizon Texture Texture Profile

Tree
canopy Est.

depth thickness of A of B stoniness Soil Stand age Climax tree Climax tree density site
(cm) (cm) horizon horizon (S by vol) drainage (years) species A species A (8) class

60-90 10-15 silt loam 50-60 we11 drained old growth Tawga Thuja 50-60 III-
>300

30-60 3-5 loam 20-30 well drained young Teuga 60-70 111

100-150
90-120 20-25 loam 30-40 well drained old growth Tauga 40-50 II

>300
90-120 10-15 silt loam clay loam 0-10 well drained young Tsuga Thuja 60-70 III-

100-150
120-150 15-20 clay loam silty clay 10-20 imperfectly old growth Tauga 60-70 11

drained >300
90-120 10-15 loam 60-70 we11 drained young Tsuga 40-50 IV+

100-150
60-90 5-10 silt loam 10-20 we11 drained young Teuga 30-40 IV

100-150
120-150 5-10 loam 60-70 well drained old growth Teuga Thuja 60-70 III

>300
150-180 10-15 loam 0-10 well drained old growth Tauga 10-20 IV

>300
90-120 10-15 loam silty clay 0-10 moderately young Teuga 30-40 III

well drained 100-150
120-150 15-20 silt loam silty 10-20 well drained young Teuga 50-60 IV

clay loam 100-150
90-120 10-15 silt loam 30-40 well drained old growth Teuga Thuja 70-80 111+

120-150 5-10 sandy loam sandy loam 0-10 well drained
with poles

old growth Tauga Thuja 60-70 III
>300

180-210 10-15 loam loam 10-20 well drained old growth Teuga 20-30 IV

>300
150-180 5-10 silt loam silty clay 0-10 well drained mature Teuga 70-80 111

150-300
180-210 15-20 silt loam silty clay 0-10 well drained old growth Tauga 50-60 111

>300
ND ND ND ND ND ND young with Teuga Thuja 60-70 111

old growth
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1.5.2. .-I:.ga heterophy lla/Sivoaodendron macrophyllum/Gaultheria shallon association--stand table (values in percent).

Plot number
Avg. Con-

Species 23 31 35 38 39 43 87 90 110 115 116 124 149 156 249 260 292 cover stancy

TREE LAYER

:saga beta rop by Zla Ra to 5
b

10
1 0

5 10 5 3 5 1 5 3 30 5 15 10 3 3 8 100

Psea.iotsuga menziesii R

25 Tr 40 2 25 5 35 25 45 35 35 40 30 20
Oe

76
0

M 60 75 40 45 40 40 30 50 25 45 65 35 45 25 60 50 35 45 100
Thµ,ia plicate R 5 2 5 10 2 I 29

M 20 Tr Tr 4 10 I 15 6 3 47
Liboaedrus aeeurrens R 0 0

M 15 1 I 12
Pinus Zamberttiana R 2 Tr 6

M 30 5 2 12
Aries grana'e R I Tr 6

M 0 0
Abies amabilis R 0 0

M I Tr 6
Pinus monticola R 0 0

M I Tr 6
Acer macrophyZlum R I Tr 6

M I 10 1 12

Total R 15 5 10 7 10 5 3 10 1 5 3 40 7 15 11 3 6 9
M 105 75 80 51 66 45 60 110 26 46 65 61 105 60 95 96 81 72

TALL SHRUB LAYER

Acer circinatum 20 50 4 40 35 2 2 35 35 35 40 20 4 10 32 21 88
Rhododendron maerophyllum 10 45 4 60 40 70 60 20 35 50 2 70 45 95 10 40 22 40 100
Castanopsis chrysophylla Tr 2 1 2 2 2 2 5 4 2 5 I 10 2 2 82
Taws brevifolia 3 20 8 30 10 1 10 5 2 11 6 59
Cornus nuttallii 3 2 10 5 10 I 15 2 7 3 53
Corylus cornuta var.

californica 3 1 Tr 12
Vaccinium parvifolium 3 20 I 1 2 3 2 1 3 I 3 3 2 71
Vaceinium,membranaceum

I Tr 6
Rhamnus purshiana

1 Tr 6

Total 33 100 52 112 72 108 74 23 95 102 6 113 102 145 19 53 77 74

LOW SHRUB LAYER

Berberi.s nervosa 30 30 2 10 10 5 20 '10 10 15 55 2 8 5 7 15 2 14 100

GauZtheria shallop 65 65 20 65 7 50 60 30 70 35 85 20 35 30 20 10 13 40 100
Rosa gymnocarpa 1 I I Tr 18
Rebus ursinus I 2 2 I 1 1 I I 3 I 1 I 65
Rubes nivalis I Tr 6

Total 97 97 24 75 17 56 82 40 82 51 141 22 46 37 27 25 16 55

HERB LAYER

Linnaea borealis 15 6 2 20 5 Tr 1 2 3 2 2 25 1 3 5 82
PoZystichum munitvm Tr 3 1 I Tr I I I 2 5 3 1 65
Viola sempervirens 2 I I 1 1 I 1 2 1 2 I 1 65
Trientalis latifolia

I Tr Tr 2 Tr Tr 29
Coptis laciniata 2 I I I 1 2 9 2 3 1 53
Galium triflorer

1 I I Tr 18
Rieraciem albiflorum I 1 Tr 12
Whipplea modesty 5 I 2 Tr I 1 29
Synthyris reniformis 3 1 Tr 12
Achlys triphylla I I 2 I I Tr 29
Chimaphila umbellata 10 5 2 I 2 I I 3 10 I 1 I 1 Tr 2 82
Chimaphila menziesii I 1 1 I Tr I Tr 35
Trillium ovatum Tr I I 2 1 Tr 29
Anemone deltoidea 1 I I I 3 1 I I 41
Xerophyllum tenax I Tr 2 I I 1 1 I 20 2 53
Adenocaulon bicolor 1 I Tr 12
Goodyera oblongifolia I I I I I I I I Tr 47
Pyrola pieta I I I Tr Tr 24
Pyrola asarifolia I I I 1 1 2 3 . I 41
Tiarella unifoliata 2 I Tr 12
Tiarella trifoliata I Tr 6
Vaneouveria hexandra I Tr 6
Bromus sp. Tr Tr 0 12
Pestuca occidentalis Tr 0 6

Pteridiem aquilinum I 5 2 1 I 24
uisporum hookeri I I I To 18
Iris tenax I To 6
Clintonia uniflora I 2 Tr 12
Habenaria unalasceneia Tr 0 6

Tot at 38 19 14 22 15 10 7 6 17 27 13 10 56 6 3 20 15 16

TOTAL UNOERSTORY 183 221 100 216 114 179 166 79 195 185 163 185 211 203 60 101 114 154
TOTAL ALL LAYERS 288 296 180 267 180 224 226 189 221 231 228 246 316 263 155 197 195 226

aR trees In tie reproduction size class (seedlings and saplings). M - trees in the mature size class (crowns contribute to overstory
tree cover). Tr - average cover less than 0.5E. eZero Indicates species occurred In trace amounts only in all sampled stands.



1.6.1. Teuga keterophylla/Rlu.dodendron r crophyllwn/Bexrberie nervoaa association--site and general stand characteristics.

Plot Elev. Slope Soil
no. (m) (0) Aspect Landform series

3 910 '0 S ridgetop Carpenter

9 790 7 SE bench McKenzie
River

10 670 20 S .>ooth slope
upper 1/3

McKenzie
River

21 700 20 NE bench "andesite
"

24 670 53 NW ridgetop
colluvium

McKenzie
River

37 790 25 E uneven slope Budworm
middle 1/3

57 520 15 SE toe slope McKenzie
River

59 490 5 NW ridgetop "deep, fine
text. red"

60 490 25 SW smooth slope
upper 1/3

"deep, fine
textured"

86 820 20 SE ridgetop Budworm

108 760 5 N bench Limberlost

111 640 35 W ridgetop "andesite
colluvium"

120 610 15 S bench Slipout

140 610 70 NW smooth slope
upper 1/3

McKenzie
River

147 550 40 S smooth slope
lower 1/3

Limberlost

148 520 25 NE uneven slope
upper 1/3

Frisseli

153 980 40 N uneven slope
lower 1/3

"andesite
colluvium"

248 790 10 S smooth slope
middle 1/3

"fine
textured
imperf.
drained

Parent
material

andesite
colluvium
reddish tuffs
and breccias
reddish tuffs
and brecclas

andesite
colluvium

reddish tuffs
and breccias

greenish tuffs
and breccias

reddish tuffs
and breccias

mixed colluvium

mixed colluvium

greenish tuffs
and breccias
greenish tuffs
and breccias

andesite
colluvium
greenish tuffs
and breccias
reddish tuffs
and breccias
greenish tuffs
and breccias
reddish tuffs
and breccias
andesite
colluvium
andesite
colluvium

Eff.
rooting A-horizon Texture Texture Profile Soil
depth thickness of A of B stoniness drainage
(cm) (cm) horizon horizon (0 by vol)

90-120 loam 30-40 well drained

90-120 5-10 loam silt Icam 10-20 well drained

90-120 5-10 loam silty clay 0-10 moderately

120-150 10-15 sandy loam
I oam

silt loam 0-10
well drained

well drained

90-120 5-10 loam silt loam 0-10 well drained

120-150 10-15 silt loam silty clay 10-20 well drained

120-150 5-10 loam
loam

clay loam 20-30 moderately
well drained

90-120 10-15 loam silty clay 30-40 well drained

180-210 15-20 loam
loam

silty clay 10-20 well drained

150-180 15-20 clay loam
loam

clay loam 0-10 well drained

90-120 10-15 sandy loam 50-60 well drained

150-180 10-15 loam 30-40 well drained

90-120 5-10 silt loam silt loam 0-10 imperfectly

120-150 10-15 silt loam silty clay 0-10
drained

well drained

120-150 15-20 silt loam 10-20 well drained

120-150 15-20 silt Ic m 0-10 w ll drain da e e

180-210 10-15 loam 60-70 well drained

60-90 10-15 loam silty clay 10-20 imperfectly
drained

Stand age Climax tree
(years) species A

young with Teuga
old growth

old growth Teuga
>300

old growth Touga
>300

old growth Touga
>300

old growth Touga
with poles

old growth Tauga
with poles

old growth Teuga
with poles

old growth Tauga
>300

old growth Teuga
with poles

old growth Tauga
>300

old growth Tauga
>300

old growth Teuga
>300

old growth Teuga
with poles

old growth Tauga
> 300

old growth Teuga
with poles

old growth Teuga
>300

old growth Touga
>300

old growth Tauga
with poles

Climax tree

Tree
canopy
density

Est.
site

species B (0) class

50-60 111-

60-70 111+

50-60 II-
Thuja 60-70 Ii

Thuja 80-90 111+

Thuja 80-90 11

Thuja 60-70 II-
70-80 III
60-70 111+

60-70 111+

60-70 III

70-80 111

Thuja 80-90 111+

80-90 111+

Thuja 70-80 111+

Thuja 60-70 111+

60-70 111

Thuja 70-80 III
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1.6.2. i'suga %;eterophyZla/Rhododendron maerophyllum/Berberis nervosa association--stand table (values in percent).

Plot number Avg. Con-
Species 3 9 10 21 24 37 57 59 60 86 108 111 120 140 147 148 153 248 cover stancy

TREE LAYER

Tsuga heterop%tyZZa Re 10 10 10 5 8 10 5 4 3 5 10 5 5 10 10 8 15 5 8
H 5 60 60 65 35 60 35 25 35 40 30 30 70 35 60 40 45 50 43

Pseu.io tsuga ^;z nz iesii R 0
b

M 50 40 50 35 40 40 40 50 40 50 60 65 20 70 50 50 25 40 45
uja pZiat.z R 3 2 4 5 I 8 5 5 I 2 2

M 5 5 30 40 35 20 I 15 35 19 1 5 15 13
Abies amabilis R 0 0

M 8 Trc 6
Pines montic,Za R 0

M

R

100
100

0
100
56
72

0
5 Tr 6

Acer macrophyZZwn 0 0
M 2 1 Tr

Total R 13 10 10 7 12 15 6 4 3 5 10 5 13 10 15 13 16 7 10
M 65 108 115 130 115 135 95 76 90 90 92 95 125 125 111 95 70 105 101

TALL SHRUB LAYER

Acer oircinate.m 15 35 2 5 2
Rhododendron maerophyllum 10 65 20 35 5 5
Castanopsis chrysophylla 2 10 I 2 1 I

Taxes brevifoZia 2 10 50 2
Cornus nuttallii 1

Corylus cornuta var.
cal ifornica I

Vaccinium parvifolium 3 3 I 1

Vaccini um membranaceum 2 3 1

Vaccin iuer alaskaense 3
AmeZanchier alnifolia
Pachistima myrsinites 1

Total 19 96 69 94 II

1 I

2 I 5 10 25 25 7 10 8 5 9 83
Tr 4 25 7 15 10 6 15 5 5 13 89

1 Tr Tr 7 2 1 I I 2 78
5 I 5 3 2 3 7 15 30 2 7 78
2 I 2 Tr 5 10 5 5 2 50

I Tr 11

1 3 3 Tr 1 2 I 1 I 1 1 1 83
Tr Tr 1 I Tr 39

Tr 6
I Tr 6

Tr 6

II 9 6 6 10 31 22 49 55 28 33 50 16 34

LOW SHRUB LAYER

Berberis nervosa 62 35 10 15 I 2 10 3 4 8 10 7 2 5 9 4 8 3 II 100
Caultheria shallop Tr 1 25 3 I 5 2 5 1 4 3 7 4 2 1 Tr 4 89
Rosa gymnocarpa 2 Tr Tr 11

Rubus ursinus 10 1 3 I I I I I I 2 1 1 I 1 1 2 83
Rebus nivalis 2 6 1 I 2 1 1 33
Symphoricarpos mollis 2 33 I 2 17

Total 78 68 12 49 4 4 16 6 10 11 16 10 11 10 12 6 II 6 18

HERB LAYER

Linnaea borealis 12 15 5 35 1 5 25 35 50 I 2 I 10 2 7 25 1 10 13 100Polystichum munitum
1 1 1 2 1 5 2 2 I 20 5 5 3 5 3 7 1 4 94Viola semper0 runs 10 1 1 3 1 5 1 3 1 2 2 1 I 1 3 2 83Trientalis Zatifolia

I I 1 I I I I I Tr 44Coptis Zac!niata 9 I 15 2 5 5 1 I 2 I 1 15 5 8 5 3 4 89OaZium triflorum
I I Tr 11Hieracium albiflorum
I I I I 1 Tr 28Whipplea modesta 7 1 I I 17Synthyris reniformis Tr 1 I Tr 17Achlys triphylla 2 1 1 1 I 1 Tr 33Chimaphila umbellata 30 9 1 3 1 1 2 15 2 I 1 1 2 1 I 4 83Chimaphila menziesii

I I I I I Tr I I Tr 44Trillium erratum
I I I I I I I 1 1 I 1 56Anemone deZtoidea
1 2 1 1 1 I 1 1 1 44Anemone Zyallii Tr 0Xerophyllum tenax 37 Tr I 2 Tr Tr 2 1 I 2

6

Ooodyera oblongifolia
I 1 I I I I Tr I Tr I I I I I I

50
1 83Pyro Za pieta 7r I I I I 1 I Tr 39Pyrola asarifolia 2

1 2 I 1 Tr 28TiareZZa unifoliata 1 2 Tr 2 1 Tr 28
Vancouveria hexandre I I I I 1 I I Tr 39
Pteridium aquiZinum 2 Tr 6
Oxalis oregano Tr 0 6
Ligtera ceurina 1 Tr 6
Disporum hookeri Tr 1 I Tr 17
Corallorhiza macuZata

I I Tr 11
Pedicularis racemosa 3 - Tr 6

Total 103 39 16 71 13 19 47 59 69 6 29 14 26 24 27 43 18

TOTAL UNDERSTORY 213 213 107 221 40 49 7 75 32 95 95 5 95TOTAL ALL LAYERS 278 321 222 351 155 184 173 151 178 122 178 146 224 224 193 190 165 156 196

22 33

86 51 99 99 82 1

aR = trees in the reproduction size class (seedlings and saplings); M = trees in the mature size class (crowns contribute to overstory tree cover).bZero indicates species occurred in trace amounts only in all sampled stands. CTr = average cover less than 0.5%.



1.7.1. Tauga heterophyLZa--A ea snatii Ziei Fhcaocteradr. ruerG,y/.ierb..ris rearoses association--site and general stand characteristics.

Plot Elev. Slope Soil Parent

Eff.
rooting
depth

A-horizon
thickness

Texture
of A

Texture Profile
of B stoniness

no. (m) (2) Aspect Landform series material (ca) (cm) horizon horizon (E by vol)

40 1070 10 N ridgetop "andesite
collu ium"

andesite
coll vium

180-210 10-15 loam silty clay
loam

10-20

41 1040 35 N smooth slope
v

"andesite
u

andesite 90-120 5-10 loam 60-70

42 910 2 NE bench
co lluvium"

"andesite
colluvium

andesite 180-210 10-15 loam 20-30

44 850 15 M bench
colluvium"

"fragmental
il"

colluvium
andesitell i

60-90 5-10 loam 70-80

97 980 15 SW uneven slope
so

Carpenter
co uv um

andesite 180-210 10-15 sandy loam 10-20

151 1130 60 NE smooth slope Blue River
colluvium

andesite 90-120 10-15 loam two 30-40

152 1100 50 NE

upper 1/3
ridgetop Blue River andesite 60-90 10-15 loam loam 40-50

155 880 5 N bench Carpenter andesite 210-300 15-20 loam silt loam 30-40

204 940 0 bench Carpenter
colluvium

andesite 180-210 15-20 loom loam 20-30

205 1040 20 S smooth slope Carpenter
colluvium

andesite 210-300 15-20 loam silt loam 0-10

216 1070 45 NW smooth slope Carpenter
colluvium

andesite 90-120 sandy loam 60-70

217 1040 50 M

middle 1/3
smooth slope Carpenter

colluvium
andesite 120-150 sandy loam 50-60

218 980 80 NE smooth slope Carpenter
colluvium

andesite 180-210 10-15 loam silt loam 30-40

219 910 90 N

middle 1/3
smooth slope Carpenter

colluvium
andesite 90-120 sandy loam 70-80

220 820 80 NE smooth slope Carpenter
colluvium

andesite 150-180 loam 40-50

226 1000 50 NW

middle 1/3
smooth slope Carpenter andesite 210-300 15-20 loam sandy loam 20-30

227 910 70 NE smooth slope Carpenter
colluvium

andesite 210-300 sandy loam 20-30

228 910 30 NW smooth slope Carpenter

colluvium
andesite 180-210

loam 20-30

229 820 15 NW uneven slope Carpenter
colluvium

andesite 90-120 loam 60-70

240 1070 70 NW smooth slope Carpenter
colluvium

andesite 150-180 sandy loam 70-80

241 1000 40 N

middle 1/3
smooth slope Carpenter andesite 210-300 10-15 sandy loam sandy loam 10-20

298 880 35 W

middle 1/3
smooth slope Carpenter

colluvium
andesite 180-210 25-38 sandy loam sandy loam 10-20

lower 1/3 colluvium

soil
drainage

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

Well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

we11 drained

well drained

well drained

Stand age Climax tree Climax tree

Tree
canopy
density

Est.
site

(years) species A species 8 (A) class

young with Tauga Thuja 90-100 111

old growth
old growth Tauga Thuja 70-80 III

>300
old growth Tauga 50-60 111+

>300
young Tauga So-9o IV+

100-150
old growth Touga Abiea 50-60 111

>300
old growth Tauga Abiea 40-50 IV

>300
old growth Tauga 60-70 IV

>300
old growth Tauga 30-40 111-

>300
old growth Tauga Thuja 40-50 111

>300
old growth Touga 70-80 111

with poles

old growth Tauga Abies 40-50 111

>300

old growth Touga Abiea 60-70 111-

>300
old growth Tauga Abiea 60-70 111-

>300
old growth Tauga Abiea 20-30 IV

>300
old growth Thuja Touga 60-70 111-

>300
old growth Teuga Thuja 70-80 III

>300

old growth Tauga Thuja 60-70 111

>300
old growth Tauga 70-80 111

>300
old growth Tauga Thuja 50-60 111

>300
old growth Tauga 60-70 III-

>300
old growth Tauga 70-80 1V+

>300

old growth Tauga Thuja 30-40 III

>300

middle

lower

upper

upper

middle

i

middle

lower

lower

lower



1.7.2. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyZlum/Berberis nervosa assoclatlon--stand table (values in percent).

Plot number Avg. Con-

Species 40 41 42 44 97 151 152 155 204 205 216 217 218 219 220 226 227 228 229 240 241 298 Cover stancy

TREE LAYER

Tsuga heterophylla Ra 2 5 3 10 4 30 5 15 5 5 15 5 10 3 I 10 5 5 5 10 5 10 8 100

M 60 45 45 55 35 25 40 35 50 35 60 60 30 20 70 60 60 40 70 10 70 80 4806 1000

Pseudotsuga menziesii R

H 20 35 30 50 35 25 50 7 20 50 25 55 75 30 1 25 30 60 10 60 20 10 33 100

2 5
Thuja plicata R I 5 3

2 5 1 3 2 3 I 50

H 3 15 20 5 5 1 2 5 10 5 3 45

Abies wnabilis R 1 1 4 I I 1 1 1 2 1 1 45

H 2 1 5 1 10 I I 15 1 2 3 3 1 2 64

Total R

83
4 11 3 10 12 31 5 15 8 5 16 6 11 3 6 14 10 5 7 13 7 13 10

95 77 105 90 56 90 47 76 95 86 116 120 55 72 88 97 110 88 73 90 91 86

TALL SHRUB LAYER

Acer circinatwn 7 2 5 8 2 2 3 20 2 10 7 17 60 8 15 10 10 15 8 10 10 91

Rhododendron macro-
phyllwn 2 35 75 5 4 60 20 25 10 4 5 20 35 10 5 20 10 10 5 25 5 18 95

Castanopsis chryso- 1 1 1 1 1 59
phy Zla 1 1 2 1 1 I I I 5

Taros brevifolia 5 10 2 15 25 50 2 7 5 20 2 50 40 2 25 7 15 50 5 15 16 91

1

11Corpus nuttallii I
15 2 2

73

Vacciniwn parvifoliwn I I 1 I I I 1 2 I 2 1 2 2 3 I I
I I 1 1 64

Vacciniwn membranacewn I I 1 Tre I 1 I 1 1 1 I

10 2 I 23

Vaccinium aZaskaense 2 2 Tr 5

Rhamnus purshiana
Acer glabrum var. 12 1 9

douglasii 2 0 5

Amelanchier aZnifolia Tr
2 4 I I 1 2 I 59

Pachistimmyrsinitee 1 3 I I I 1 2

Total 12 44 93 16 11 80 54 113 17 26 25 52 I00 79 67 20 53 21 39 72 51 35 51

LOW SHRUB LAYER

Berberic nervosa
;a,ltneria shallop
Rosa g>:mnoearpa
Pubes ors inns
Rebus nivalie
Rebus Zasiococcus
Svmnhoricarpos cal us
SauZtheria ovatifolia

Total

3 15 40 20 1 25 15 17 2 2 15 15 25 10 4 16 20 10 5 10 15 20 14 100

3 Tr Tr I I Tr 14

1 I 1 1 1 2 I I I 1 1 I I I 1 I 2 I 82
1 2 77

3 10 1 1 5 I 3 I 1 1 2 2 2 2 I 2
I Tr 14

1 1 Tr 9
Tr I Tr 9

I

8 20 50 22 3 28 15 23 7 6 17 17 26 10 6 20 23

HERB LAYER

Linnaea borealis 2

Polystichwn munitur
Viola sempersirers
Trientalis latifolia
Coptic laciniata
Hieraciw! albifloraa
Wnipplea mor_esta Tr
Achlye triphylla
Chimaphila umbeZZata
Chiraphila menziesii

13 7 12 18 25 17

4 2 I 2 5 15 7 2 3 I I 1 2 5 5 5 I l 3 3

Tr 6 Tr I 1 3 1 3 1 2 3 5 5 1 2 I

I 1 1 2 I 1 2
Tr

I Tr
2 6 1

1 Tr
Tr

I I Tr
Or I 1 1 I I 1

1 1 I 1 1
I 3

6 1 1 2 I 5 2 I I 1

1 1
I I I 1 I I 1 I 1 1

1

95
77
45

9
14

9
9

36
82
59

Tr

2

I

I I



1.7.2. Tauga heterophylla--Abiea mmbilia/Rhododendron macrophyllun/Berberis nervosa association (continued).

Plot number

Species 40 41 42 44 97 151 152 155 204 205 216 217 218 219 220

Avg. Con-
226 227 228 229 240 241 298 Cover stancy

HERB LAYER (continued)

Trillion ovatum 1 1 I 1 1 Tr

Anemone deltoidea I Tr

XerophyZlun tenax I 1 I Tr 7 Tr 5 3 1 1

Coodyem oblongifoZia I I I I I 1 I 11 I I I 1 1 I

Pyrola pitta Tr 1 1 1 1 1 1 Tr
Pyrola secunda 1 I 1 1 I I Tr
Pyroia aearifolia 2 2 2 1 1 I 1 1 1 I 1

Tiarella unifoliata I 1 3 I 6 1 I 1 1

Vancouveria heazndm I I Tr

Pteridium aquilinum 1 Tr
Snilacina rocemosa 1 Tr

Smilacina atellata 1 I Tr

Acarun caudatun I Tr
Disporun hookeri I Tr

Clintonia uniflom I Tr

Corms canadensis I I 1 10 1 1 1 I Tr 5 1

ComZlorhisa mertensiana I I 1 I I I I 1 1 I 1

Pyrola aphylla 1 Tr

Total 8 10 14 10 8 Il 20 25 20 18 34 10 13 8 14 19 14 4 11 13 7 21 13

TOTAL UNDERSTORY 32 85 160 58 34 150 94 176 52 55 92 85 150 100 93 73 100 43 64 110 83 94 91

TOTAL ALL LAYERS 115 180 237 163 124 206 184 223 128 150 178 201 270 155 165 161 197 153 152 183 173 185 177

23
5

45

68
32
27

50
41

9
5

5

9

5

5

5

45

50
5

bR trees in the reproduction size class (seedlings and saplings); M = trees i2 the mature size class (crowns contribute to overstory tree cover).

Zero indicates species occurred in trace amounts only in all sampled stands. Tr - average cover less than 0.5%.



1.8.1. Paeudotauga menaiesii/Aeer eireinatuo/Berberis nervosa community--site and general stand characteristics.

Eff.

rooting A-horizon Texture
Plot Elev. Slope Soil Parent depth thickness of A

no. (m) (E) Aspect Landform series material (cm) (cm) horizon

65 1040 25 S smooth slope ND ND

middle 1/3
66 850 20 S smooth slope ND ND

middle 1/3
71 850 70 S smooth slope ND ND

upper 1/3

93 700 15 S bench Carpenter andesite
colluvium

94 730 50 NE smooth slope "andesite andesite
middle 1/3 colluvium" colluvium

99 670 10 SW uneven slope Carpenter andesite
lower 1/3 colluvium

171 1010 20 SW uneven slope Carpenter andesite
lower 1/3 colluvium

176 1160 40 SW smooth slope Carpenter andesite
middle 1/3 colluvium

177 1040 40 SW smooth slope "andesite andesite
middle 1/3 colluvium" colluvium

208 880 40 SW smooth slope Slipout greenish tuffs
lower 1/3 and brecclas

209 880 35 S smooth slope Tidbits andesite
middle 1/3 colluvium

239 1130 40 NW smooth slope Carpenter andesite
upper 1/3 colluvium

244 940 10 SW bench Carpenter andesite
colluvium

282 640 70 W smooth slope ND ND

upper 1/3

Texture Profile
of B stoniness Soil Stand age Climax tree Climax tree

horizon (0 by vol) drainage (years) species A species B

Tree
canopy Est.
density site

(0) class

ND ND ND ND ND ND old growth Alien Tauga 80-90 111+
with poles

ND ND ND ND ND ND young Tauga Alien 70-80 III
100-150

NO ND ND ND ND ND young Tauga 60-70 111-
100-150

150-180 10-15 silt loam silty clay 10-20 well drained young Tauga 40-50 I11-
loam 100-150

180-210 5-10 loam 20-30 well drained young Tauga 50-60 111-
100-150

>300 15-20 sandy loam 0-10 well drained old growth Tauga Thuja 60-70 111+
>300

210-300 10-15 silt loam silt loam 20-30 well drained old growth Tauga Thuja 60-70 111

>300
150-180 10-15 loam 30-40 well drained old growth Tauga Thuja 70-80 111

>300
90-120 5-10 loam 60-70 well drained old growth Tauga Thuja 70-80 111+

>300
120-150 15-20 silty clay silty clay 10-20 moderately old growth Tauga Thuja 70-80 111

loam loam well drained >300
150-180 10-15 silty clay clay loam 0-10 well drained old growth Tauga Thuja 60-70 111

loam >300
210-300 sandy loam 40-50 we11 drained old growth Tauga Abies 60-70 111-

>300
180-210 5-10 loam loam 20-30 well drained old growth Tauga Abies 80-90 111+

>300
ND ND ND ND ND ND mature Tauga 60-70 Ill-

150-300



1.8.2. Pseudotsuga menziesii/Aeer eireinatum/Berberis nervosa community--stand table (values in percent).

Plot number Avg. Con-
Species 65 66 71 93 94 99 171 176 177 208 209 239 244 282 Cover stancy

TREE LAYER

Tsuga heterophylla Ra 5 10 10 2 5 10 60 5 15 5 1 15 4 6 II 100
M 45 I Trb 20 35 65 20 50 80 50 65 31 79

Pseudotsuga menziesii R 1 Tr 7
M 65 50 70 50 45 65 35 60 70 55 70 60 40 70 58 100

Thuja plicata R 5 5 5 10 3 1 2 43
M 25 20 Tr 30 5 2 5 6 50

Libocedrus decurrens R 0c 0

M 2 Tr 7
Abies grandis R I 3 2 Tr 21

M I Tr 7
Abies amabilis R 2 2 Tr 15 2 2 36

M 20 15 Tr 2 21
Abies proeera R 2 Tr 7

M 0 0
Pinus monticola R 0 0

M 2 Tr 7
Acer macrophyllum

R 5 Tr 7
M 10 Tr 5 Tr I 29

Total R 7 13 11 2 10 15 65 15 27 8 2 30 6 6 15
M 130 51 80 50 50 112 90 127 121 110 152 125 110 70 98

TALL SHRUB LAYER

Amer circinatum I 5 40 70 5 2 10 30 15 10 10 8 49 18 93
Rhododendron maerophyllum Tr 0 7
Castanopsis chrysophyZla 1 I I I 1 Tr 36
Tasus brevifolia 1 Tr I 3 2 5 2 16 15 3 64
Corpus nuttalhii I Tr I 2 1 Tr 36
Corylus cornuta var.

californica I I I Tr 3 Tr 36
Vaccinium parvifolium 4 2 I I I 1 I 2 1 57
Vaccinium membranaceum 2 1 1 Tr 1 I Tr 43
Vaceiniwn alaskaense Tr 0 7
Vaccinium ovalifolium Tr 0 7
Rhamnus purshiana I I - Tr 14
Pachistima myrsinites I 2 2 I 2 I I 43

Total 5 14 45 71 8 7 15 37 8 16 13 28 25 54 23

LOW SHRUB LAYER

Berberis nervosa 5 70 30 25 30 10 5 10 15 2 10 20 4 26 19 100
Gaultheria shaZlon 2 10 2 I Tr I 36
Rosa gymnocarpa 2 I 1 1 1 Tr 36
Rubus ursinus I I I 3 1 I I 1 2 1 I 2 1 1 I 100
Rubus nivalis I 3 1 2 3 2 I 43
Symphoricarpos mollis 3 I 1 1 10 I I 43

Total 6 76 35 40 34 12 9 13 18 15 15 22 8 27 23

HERB LAYER

Linnaea borealis 5 1 4 2 5 I 2 I 3 3 1 2 79
Polystichum munitum Tr 1 3 2 5 1 9 2 50
Viola sempervirens 1 I 1 1 4 3 3 4 2 2 I 4 I 2 93
Trientalis latifolia I Tr Tr I I 1 I I 1 1 64
Coptis laciniata 1 3 4 1 21
Galium triflorum 1 3 1 4 1 29
Rieracium albiflorwn I Tr I 1 Tr 29
Whipplea modesta 10 I I - 1 3 1 2 1 50
Synthyris reniformis I I I Tr 21
Achlys triphyZla I I Tr I I I I I Tr I 64
Chimaphila umbellata 1 I 1 Tr 1 2 I 7 1 1 10 2 2 2 93
Chimaphila menziesii 1 1 Tr Tr 1 ,I Tr 43
Trillium ovatum I I Tr 1 1 I I Tr 50
Anemone deltoidea I Tr I I I 1 Tr 43
Anemone lyallii I Tr 7
Anemone oregano Tr 0 7
XerophyZlwn tens Tr 0 7
Goodyera oblongifolia I Tr Tr I I I I I 1 I 64
Pyrola pieta 1 1 I I 1 Tr 36
Pyrola secunda 1 I I I I Tr 36
Pyrola aearifolia 1 I Tr 14
TiareZZa unifoliata 2 Tr 2 1 I 1 1 2 I 57
Vancouveria hexandra I I 1 I Tr Tr 36
Bromue sp. I Tr 7
Featuca occidentalie Tr I Tr 14
Grasses I Tr Tr 14

Pter-idium aquilinum 2 1 2 1 Tr 29
Smi laeina racemosa Tr 0 7

Cmilacina atellata I I 1 Tr 21

Aoarum caudatum Tr I 1 I Tr 29
Dieporum hookeri I Tr I Tr 21

Cornue canadeneia Tr Tr 5 Tr 21



1.8.2. ircivutwr/berberi nervosa community (continued).

Species 65 66 71 93 94

HERB LAYER (Continued)

Caro¢nuZa sco'Zeri
Ccrallorhiza -,c rcens ¢na I

'o ra Llorri z¢ nacul¢ta
.'2reaio h r`ordit

:Zoh zor anausti=a Zi ur
rescora a+z:rame.is¢

Eturop hto r; 1%.[sti r,_ae

Total 9 13 26 3 16

TOTAL UNDERSTORY
TOTAL ALL LAYERS

Plot number

99 171 176 177 208 209 239
Avg. Con-

244 282 Cover stancy

Tr 7
1 I 1 I I I 50

Tr 7

Tr 7

Tr 7

1 Tr Tr 14
Tr 0 7

20 18 16 20 17 24 28 25 16

27 116 117 116 68 45 109 83 69 59
157 167 197 166 118 157 199 210 190 169

47 104 67 112 77
199 229 177 182 175

aR = trees in tie reproduction size class (seedlings and saplings); M - trees in the mature size class (crowns contribute to overstory
tree cover). Tr = average cover less than 0.5%. CZero indicates species occurred in trace amounts only in all sampled stands.

1.9.1. Peeudotauga menzieaii/Aeer eircinattan/WhippZea modesta community--site and general stand characteristics.

Plot
no.

Elev.

(m)
Slope

(8) Aspect

15 1070 50 S

101 1100 25 E

172 1040 40 5

173 1070 30 SW

174 1160 40 S

175 1160 60 SW

194 940 20 S

195 1010 25 S

196 1040 20 S

198 1070 20 5

201 980 25 SE

Eff.
rooting A-horizon Texture Texture ProfileSoil Parent depth thickness of A of B stoniness SoilLandform series material (cm) (cm) horizon horizon (8 by vol) drainage

uneven slope Tidbits andesite
middle 1/3

smooth slope Carpenter andesite
middle 1/3 colluvium

smooth slope Carpenter andesite
lower 1/3 colluvium

ridgetop "andesite andesite
colluvium" colluvium

smooth slope Blue River volcanic ash
upper 1/3 and pumice

smooth slope Blue River volcanic ash
middle 1/3 and pumice

smooth slope Budworm greenish tuffs
middle 1/3 and breccias

smooth slope Blue River volcanic ash
upper 1/3 and pumice

smooth slope Blue River andesite
upper 1/3

uneven slope Tidbits andesite
upper 1/3 colluvium

uneven slope Carpenter andesite
lower 1/3 colluvium

120-150 25-38 loam loam 40-50 well drained
180-210 5-10 sandy loam sandy loam 20-30 well drained
180-210 10-15 loam loam 10-20 well drained
120-150 10-15 silt loam 40-50 well drained

90-120 silt loam 30-40 well drained
120-150 loam 0-10 well drained

90-120 15-20 silt loam silty 20-30 moderately
clay loam well drained

90-120 sandy loam 0-10 well drained
60-90 sandy loam 30-40 well drained

120-150 25-38 silt loam silt loam 0-10 moderately

150-180 10-15 sandy loam sand loam
well drained

y 30-40 well drained

Stand age Climax tree
(years) species A

Tree
canopy Est.

Climax tree density site
species B (8) class

young Tauga 60-70 III
100-150

young Tauga Abies 30-40 111-
100-150 amabi Zia

old growth Tauga Thuja 70-80 111-
>300

young Tauga 40-50 IV+
100-150

young with
old growth

Tauga Abies -

grandie
70-80 III-

young with
old growth

Tauga Abiea
grwsdie

60-70 III-
young Tauga Abiea 30-40 I11-

100-150 grandie
young Tauga Abiea 60-70 I11-
100-150 grandis

young Tauga 60-70 111-
100-150

young Tauga Thuja 20-30 111-
100-150

young Tauga Thuja 70-80 III
100-150



1.9.2. Pseudotsuga menziesii/Aeer circinatum/Whipplea modesta community--stand table (values in percent).

Plot number Avg. Con-

Species 15 101 172 173 174 175 194 195 196 198 201 Cover stancy

TREE LAYER

Tsuga he terophy Z la Re 20 7 20 5 2 15 25 20 40 3 20 16 100

M 5 10 20 2 20 5 45

Pseudo tsuga menziesii R

H 65 35 60 65 80 80 55 75 75 80 75
Ob

68
0

100

Thuja plicata R 5 1 2 1 27

H 2 20 5 Trc 2 36

Abies grandis R Tr 1 10 1 20 2 1 3 64

H 0 0

Abies amabilis R I I Tr 1 Tr 36
M 0 0

Abies procera R 1 I I I I Tr 45

H I I Tr 18

Pinus monticoZa R

M 15 1 5 1

0
2

0

36

Acer macrophyllum R 2 Tr 9

H
0 0

Total R 20 9 26 7 4 26 28 40 42 5 23 20

H 72 61 100 70 82 80 56 81 75 100 76 77

TALL SHRUB LAYER

Acer circinatum 55 20 2 15 50 15 Tr 40 7 30 6 22 100

Rhododendron macrophyllum 10 1 9

Castanopsis chrysophylla 1 - I 1 1 2 I 2 1 1 73

Taros brevifolia 15 3 2 2 27

Corpus nuttallii 1 2 1 1 1 4 2 1 64

Corylus cornuta var. californica I 2 1 3 1 36

Holodiscus discolor 2 Tr 9

Vaccinium parvifoZium 2 1 5 2 4 1 1 55

Vaecinium membranaceum Tr 1 I I I I Tr 55

Rhamnus purshiana 1
Tr 9

Rubus parviflorus 1 I I Tr 27

Pachistima myrsinites 3 3 2 1 1 1 1 1 1 1 82

Total 57 23 24 23 55 25 20 49 19 33 11 30

LOW SHRUB LAYER

Berberis nervosa 60 50 30 20 I 1 40 20 30 3 23 91

Gaultheria shallon 2 Tr 9
1

Rosa gymnocarpa 2 1 2 5 3 2 1 2 3 1 2 9

Rubus ursinus 10 2 3 3 5 3 3 I 2 2 2 3 100

Rubus nivalis 1 3 1 1 1 I I 55

Rubus lasiococcus I
Tr 9

1Symphoricarpos mollis 8 I 3 2 2 2 2 2 1 2 2 9

Total 80 55 36 34 8 10 50 25 36 6 9 31

HERB LAYER

Linnaea borealis 30 20 10 30 40 20 15 10 15 7 35 21 100

Polystichum munitum 7 1 5 1 1 2 2 55

Viola sempervirens 9 20 15 8 8 5 5 3 5 1 4 8 100

Trientalis latifolia I I I I I 1
1 55

Coptis Zaciniata
Galium triflorum

6

9 I 1 1 1 1 I 1

1

I

9
73

Xieracium albiflorum 2 1 1 1 1 1 45

Whipplea modesta 30 7 40 30 10 I 1 8 2 1 12 91

Synthyris reniformis 7 5 1 1 1 I 1 55

AchZys triphyZla 1 Tr 2 2 1 15 1 1 2 73

Chimaphi la umbel lata 5 7 20 40 7 1 1 1 1 1 8 91
4

Chimaphila menziesii Tr 1 1 I 1 Tr 5

Trillium ovatum 1 1 I 1 Tr 45

Anemone deltoidea 1 1 I 1 I 1
1 1 64

Anemone lyallii 1 I Tr 18

Xerophyllum tenax 1 1 Tr 18

Adenocaulon bicolor
Goodyera ob longifolia 1 1 1 I 1 I I

1

I

Tr
1

27
82

Pyrola pieta I 1 1 1 I I 1 64

Pyrola secunda 1 1 1 1 1
1 1 55

6Tiarella unifo Ziate 1 2 1 2 1 3

Vancouveria hexandra 1 1 I 2 1 1 55
6

Bromus sp. 3 I 2 1 3

Festuca occidentalis I Tr 9

Grasses
Pteridium aquilinum 2

3

1

1

1

1

2 1

Tr
1

27
45

Smilacina racemosa 1 1 Tr
Tr

18

9Smilacina stellata
Asarum caudatum Tr 1 5

3

15 15 3 45

Galium oreganum 1 1 1 1 Tr 45

Iris tenax 1 1 1
Tr 27

Clintonia uniflora 1 1 Tr 18

Corpus canadensis 1 2 Tr 27

Viola gZabeZZa 1 Tr 9



1.9.2. Pseudotsuga menziesii/ACer circinatum/Whipplea modesta community (continued).

Species 15 101 172 173

Plot number Avg. Con-

HERB LAYER (continued)

Campanula scouleri
Corallorhiza mertensiana
Corallorhiza maculata
Fragaria vesca var. bracteata
Osmorhiza chi tennis
Pedicularts racemosa
LiZium columbianum

Total

TOTAL UNDERSTORY
TOTAL ALL LAYERS

174 1.75 194 195 196 198 201 Cover stancy

Tr 9
Yr Tr I I I Tr 45

Tr I l Tr 27
1 I 2 1 I I I 55

1 I Tr 18
I Tr 9

1 Tr 9

108 61 54 112 137 94 37 25 41 44 57 70

265 148 140 176 204 155 135 139 138 88 loo 151
337 209 240 246 286 235 191 220 213 188 176 228

bR - trees in the reproduction size class (seedlings and saplings); M - trees i2 the mature size class (crowns contribute to overstory tree cover).Zero indicates species occurred in trace amounts only in all sampled stands. Tr - average cover less than 0.5%.

1.10.1. Tauga heterophylla--Abiea amabiZis/Rhododendron mzerophyZlum/Linnaea borealis association--site and general stand characteristics.

Eff. Tree
rooting A-horizon Texture Texture Profile canopy Est.

Plot Elev. Slope Soil Parent depth thickness of A of a stoniness Soil Stand age Climax tree Climax tree density site
no. (m) . (0) Aspect Landform series material (cm) (cm) horizon horizon (9 by vol) drainage (years) species A species B (9) class

5 880 10 SE broad Carpenter andesite 150-180 5-10 loam clay loam 20-30 well drained old growth Tauga Thuja 20-30 111-ridgetop colluvium >300
6 880 2 NE hummocky Carpenter andesite 120-150 5-10 loam clay loam 50-60 we11 drained old growth Abies Tauga 40-50 111

upland colluvium >300 amabilis
8 820 3 SW bench Mcltenzie

Ri
reddish tuffs

cciasd b
60-90 10-15 loam silty

cla loam
30-40 moderately

well drained
old growth

>300
Tauga 50-60 111+

19 850 5 NW

ver
bench "andesite

an re
andesite 90-120 10-15 sandy loam

y
sandy loam 0-10 well drained old growth Tauga Thuja 50-60 II-

colluvium" colluvium >300
20 790 25 NE smooth slope "andesite andesite 210-300 5-10 loam sandy loam 0-10 well drained old growth Tsuga Thuja 60-70 II-lower 1/3 colluvium" colluvium >300
47 940 15 W bench Carpenter andesite 90-120 5-10 sandy loam silt loam 50-60 well drained old growth Tauga Abiea 50-60 I11-colluvium 1300 amabilia
92 880 5 SW bench Slipout greenish tuffs 90-120 20-25 silty clay 10-20 imperfectly young Tauga Thuja 60-70 111

and breccias clay loam drained 100-150
150 1190 60 E smooth slope Blue River andesite 90-120 10-15 sandy loam sandy loam 30-40 well drained old growth Tsuga Abies 60-70 IV

upper 1/3 >300 amabilis
154 940 5 N bench Carpenter andesite

ll ium

150-180 10-15 silt loam silt loam 30-40 well drained old growth
>300

Tsuga Abies
bili 50-60 111+

178 1010 0 hummocky Carpenter
co uv

andesite 180-210 10-15 loam silt loam 10-20 well drained old growth Tsuga
ama s

Abies 60-70 111upland colluvium >300 an,abilis
181 980 5 5 hummocky Carpenter

upland
andesite
colluvium

180-210 3-5 loam 0-10 well drained old growth Abies
>300 amabiZis

Tsuga 70-80 111

225 1100 35 N smooth slope Carpenter
middle 1/3

andesite
colluvium

180-210 loam 40-50 well drained old growth Abies
with poles amabilia

Tsuga 60-70 III
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1.10.2. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllun/Linnaea borealis association--stand table (values In percent).

Plot number Avg. Con-

Species 5 6 8 19 20 47 92 150 154 178 181 225 Cover stancy

TREE LAYER

a heterophyZiaTsu Re 10 10 10 15 9 5 10 15 15 5 1 20 10 100
g

M 50 15 40 60 1 10 50 30 40 50 29 83

Pseudotsuga menziesii R
Ob 0

M 25 35 40 50 40 40 70 30 55 60 45 15 42 loo
Thuja plicata R 5 I 2 1 5 1 50

M 25 35 20 30 15 40 5 2 30 Trc 20 18 92

Abies grandis R 3 Tr 8

M 0 0

Abies amabilis R 5 1 1 3 1 5 5 3 2 15 3 83

H 15 5 5 5 2 33

Abies procera R 2 Tr 8

M 0 0

Total R 15 16 11 17 11 8 21 20 20 8 3 36 14

M 100 too 100 80 115 86 85 85 87 130 95 40 91

TALL SHRUB LAYER

Acer circinatum 12 9 40 75 40 2 35 2 7 6 19 83

Rhododendron maerophyilum 85 65 65 55 20 30 15 7 20 30 25 5 35 100

Cas tanopsis chrysophyl la 10 1 1 Tr 1 I 1 1 58

Taxus brevifolia 12 3 8 6 3 8 1 1 30 2 6 83

Corpus nuttallii 2 1 Tr 17

Vaccinium parvifolium 30 1 3 1 2 2 2 1 3 4 75

Vaccinium membranaceum 2 3 1 2 1 I 1 I 1 1 75

Vaccinium alaskaense 3 I 6 2 I 33

Oplopanax horridum Tr 8

Acer glabrum var. douglasii Tr 8

Pachistima myreinites 8 1 I I 1 33

Total 153 92 116 140 71 44 20 14 89 35 39 12 68

LOW SHRUB LAYER

Berberia nervosa 12 17 10 35 5 30 15 8 5 4 12 83

Caultheria ehalion l Tr 8

Roea gymnocarpa 2 7 I 1 1 2 1 50

tubas urainue 3 10 I 3 3 I 1 1 2 1 2 83

Rubue nivaZie 10 2 I 1 5 1 1 2 3 3 1 2 92

Rubue laeiococcus I I Tr 17

Symphoricarpoa mollie 2 I Tr 17

Caultheria ovatifolia 3 I Tr 17

Total 27 3 38 12 40 II 36 19 II 5 13 6 17

HERB LAYER

Linnaea borealis 32 35 35 15 10 17 20 25 10 15 15 15 20 100

Polystichum munitum Tr 3 Tr 1 2 1 42
Viola sempervirens 10 3 8 6 3 1 5 5 1 2 10 1 5 100

Trientalie latifolia Tr 8

Coptie laciniata 7 6 6 to 2 10 3 50
Whipp lea modesta 2 Tr 8

Achiys triphylta 8 I 1 2 1 33
Chimaphila umbellata 10 3 6 7 5 8 1 I 1 6 7 5 92
Chimaphi ha menziesii I I Tr I 1 Tr 50

Trillium ovatum 1 I I I 1 1 I I 58
Anemone deltoidea 1 1 Tr 17

XerophyZZum tenax 3 1 3 Tr I 33

Adenocaulon bicolor Tr 8

Coodyera oblongifolia I I I 1 1 1 58
Pyrola eecunda Tr I Tr 17

Pyrola asarifolia 9 7 I I 3 1 Tr , 2 2 3 I I 3 100
Tiarel ha unifoiiata 10 I 8 1 1 2 3 1 7 4 3 83
Vaneouveria hexandra 1 I Tr 17

Pteridium aquilinum 1 Tr 8

Lie tern caurina 1 I
Tr 17

57nilacina racemosa Tr 8
Smilacina stellata 1 I Tr 33

Asarum caudatum 2 Tr 17

Disporum hookers 1 Tr 17

Clintonia uniflora 3 Tr 17

Cornue canadensis 30 8 15 5 1 3 2 7 5 6 75

Campanula scouleri Tr 8

Coral Zorhiza mertensiana I 1 I Tr 42

Pedicularie racemosa Tr 8

Pterospora andromedea Tr 0 8

Total 113 56 84 33 49 43 35 49 30 36 51 38 50

TOTAL UNDERSTORY 308 167 249 202 171 106 112 102 150 84 106 92 149
TOTAL ALL LAYERS 408 267 349 282 286 192 133 187 237 214 201 132 240

bR trees in the reproduction size class (seedlings and saplings); M - trees ie the mature size class (crowns contribute to overstory tree cover).
Zero indicates species occurred in trace amounts only in all sampled stands. Tr - average cover less than 0.5%.



1.11.1. Tauga heterophyZla--Abiea amabilia/Linnaea borealis association--site and general stand characteristics.

Plot Elev. Slope Soil Parent

Eff.

rooting
depth

A-horizon
thickness

Texture
of Ano. (m) (%) Aspect Landform series material (cm) (cm) horizon

7 820 5 SW bench McKenzie reddish tuffs 150-180 15-20 silt loam
16 1040 3 SW bench

River
Carpenter andesite 210-300 5-10 loam

46 880 10 NW bench Carpenter
colluvium

andesite 120-150 5-10 sandy loam
48 760 8 5 bench Carpenter

colluvium
andesite 90-120 20-25 loam

49 790 20 S ridgetop Carpenter
colluvium

andesite 150-180 10-15 loam

85 790 15 SW bench "deep, fine
colluvium

mixed 180-210 5-10 silt loam
122 580 10 NW bench

textured"
Budworm

colluvium
greenish tuffs 150-180 5-10 silt loam

125 580 0 bench Budworm
and breccias

greenish tuffs 150-180 10-15 silt loam
169 910 10 SW uneven slope Carpenter

and breccias
andesite 180-210 5-10 silt loam

lower 1/3 colluvium
179 1010 30 W hunmocky Carpenter andesite 120-ISO 10-15 loam

upland colluvium
180 1010 3 W bench "alluvial alluvium 150-180 25-38 silt loam
192 1250 30 S smooth slope

soil"
Carpenter andesite 180-210 5-10 silt loam

lower 1/3 colluvium
199 1070 30 SE uneven slope Tidbits andesite 60-90 15-20 silt loam

200 1040 25 S

middle 1/3
uneven slope Tidbits andesite 60-90 15-20 silt loam

202 940 10 SE uneven slope Slipout greenish tuffs 90-120 15-20 silt loamlower 1/3 and breccias
206 1040 20 SE smooth slope Carpenter andesite 210-300 20-25 loammiddle 1/3 colluvium
221 790 25 N toe slope Carpenter andesite >300 20-25 loam

246 940 0 hummocky Carpenter
colluvium

andesite 180-210 20-25 sandy loam
upland colluvium

247 980 to S hummocky Carpenter andesite 150-IBO 25-38 silt loam
upland colluvium

299 820 10 N bench Carpenter andesite 150-180 10-15 sandyloam

300 850 20 W smooth slope Carpenter
colluvium

andesite 210-300 10-15 sandy loamlower 1/3 colluvium

Texture
of 8

horizon

silty clay
loam

loam

silt loam

silty clay
loam

silty clay
loam

silty clay
loam

silty clay
loam

silt loam

silty clay
loam

silt loam

clay

silty clay
loam

loam

loam

sandy loam

silt loam

sandy loam

sandy loam

Profile
stoniness
(% by vol)

oil
drainage tand age

(years) species A
limax tree

Tree
canopy
density

st.

site
class

0-10 moderately old growth Tauga Thuja 60-70 ii-well drained >300
0-10 well drained old growth Tauga Abiea 60-70 II-

>300 amabilia
10-20 well drained old growth Tauga Abiea 50-60 III

>300 amabilia40-50 well drained old growth Tauga 60-70 111+
>300

20-30 well drained old growth Tauga Thuja 50-60 III
>300

0-10 well drained old growth Tsuga 50-60 111
>300

0-10 well drained old growth Tauga Thuja 80-90 111+
>300

0-10 well drained old growth Tauga 80-90 ii-
20-30 well drained with poles

old growth Tsuga Thuja 60-70 III
>30030-40 well drained old growth Tsuga Thuja 30-40 111
>300

0-10 moderately old growth Tauga Thuja 70-80 IIIwell drained >300
30-40 well drained old growth Abies Abies grandia 50-60 111

>300 amabilis40-5o moderately old growth Abiea Tsuga 80-90 IIIwell drained >300 amabilia0-10 moderately old growth Tsuga Abiea 50-60 IIIwell drained >300 aobilia0-10 moderately young Tsuga Thuja 60-70 111well drained 100-150
20-30 well drained old growth Tsuga Abiea 40-50 III

>300 amabilia20-30 well drained
old growth Tsuga Thuja 40-50 III
>30020-30 well drained old growth Tsuga Abies 40-50 111
>300 amabilis30-40 well drained old growth Tauga Abies 50-60 III
>300 anabilie50-60 moderately old growth Tsuga Thuja 30-40 111+well drained >300

0-10 well drained old growth Tauga Thuja 60-70 II
>300

limax
species (%)

and

lower



1.11.2. Tsuga hetemphylla--Abies amabilis/Linraea borealis association--stand table (values In percent).

Species

TREE LAYER

Tsuga hetemphylla

Pseudotauga menziesii

Thuja plicata

Abies gmndis

Abies anabilis

Abies procera

Pinus monticola

Total

Plot number

7 16 46 48 49 85 122 125 169 179 180 192 199 200 202 206 221 246 247 299 300
Avg. Con
Cover stancy

Re 15 10 10 5 7 2 3 35 25 25 2 2 10 10 15 25 20 5 10 50 25 15 100

H 30 45 35 25 45 55 20 15 25 20 50 80 55 40 70 70 35 80 15 70 42 95

R 0b 0

H 50 50 25 50 40 35 55 65 50 10 70 40 30 70 65 25 35 35 30 1 5 40 100

R 3 1 2 5 10 5 5 8 2 1 5 2 52

H 5 15 20 15 15 25 15 40 3 2 35 I 40 60 14 67
R 15 1 I 10

H 5 10 1 10

R 1 5 2 I 2 10 1 1 2 2 I. 5 I 1 1 67

H 20 Tro 2 15 3 1 2 1 5 2 43

R I 5 1 Tr 14

H 20 1 5
R 0 0

H Tr Tr 0 10

R 19 16 13 5 10 2 8 35 37 30 7 32 lI 12 25 28 23 10 12 56 25

H 85 115 75 95 100 107 100 80 90 70 123 80 113 126 105 107 107 106 116 56 135
19

100

TALL SHRUB LAYER

Acer eiminatum 3 15 5 15 Tr 10 5 10 1 15 15 10 Tr 10 2 6 15 15 7 86

Rhododendron macro-
phyllun 5 2 5 1 2 Tr Tr Tr 1 38

Castanopsia chryso-
phy2la 3 Tr 1 2 1 1 1 I I 1 43

Taxus brevifolia 3 2 4 8 25 10 10 5 25 5 1 2 3 3 25 18 7 76
Corpus nuttallii 2 I I I 1 1 3 Tr 33
Corylus cornuta var.

californica I Tr Tr 10

Vacciniun parvifoliun 3 2 1 8 3 3 2 1 1 1 1 1 1 1 1 1 7 5 2 86

Vacciniun membmnaceum 3 1 5 3 3 Tr 1 1 1 I I 1 1 1 62

Vacciniun alaskaense 1 2 I 7 1 I 1 29
Acer glabrum var.

douglasii 1
Tr 5

Rubus parviflorus
Pachistima myrsinites Tr 1 3 1 Tr 19

Total 15 17 15 36 17 43 26 23 12 30 9 16 15 13 2 16 13 15 17 49 24 20

LOW SHRUB LAYER

Berberis nervosa
Caultheria shallon
Rosa gymnocarpa
Rubus ursinus
Rubes nivalis
Rubus lasiococcus
Symphoricarpos mot lie
Berberis aquifoliun

Total

40 1 4 3 3 7 3 10 12 5 10 2 15 12 5 2 3 25 7 2 8
2 I Tr

7 2 2 1 1 1 1 1 7 1 1

8 10 1 3 1 2 I 1 I 3 3 2 1 1 2 I 2 3 2 1 2

9 2 2 3 5 10 1 2 I 3 1 3 2 1 3 1 I 1 2

2 2 4 Tr

6 I 3 1 2 1

2 Tr

72 16 6 12 4 14 IB 5 13 18 12 17 7 17 20 8 12 10 28 9 3 14

95
10
48
95
86
14

24

5

HERB LAYER

Linnaea borealis 60 35 4 20 60 35 80 30 15 17 12 17 10 20 10 3 60 2 3 7 20 25 100

Polystichum munitum 7 I 3 I 2 5 I I 1 2 1 2 2 2 7 2 1 15 2 3 90

Viola sempervirens 35 30 2 10 10 10 15 4 2 20 5 2 1 3 3 3 .3 5 2 3 15 9 100

Tr



1.11.2. Tsuga heterophylla--Abiea mrabilia/Lirmaea borealis association (continued).

Plot number Avg.
Con-

stancy
Species 7 16 46 48 49 85 122 125 169 179 180 192 199 200 202 206 221 246 247 299 300 Cover

HERB LAYER (continued)

Trientalis latifolia 1 I I I I I 1 1 Tr
GaZiun triflorum I 1 I 1 Tr
Coptic laciniata 2 30 10 1 30 20 3 40 1 30 35 20 20 2 12
Whipp tea modesty I 1 3 Tr
Synthyria reniformis 2 1 1 1 2 Tr
Achlys triphylla 7 Tr 1 1 2 1 1 I 1 1 I 1

ChinuphiZa umbellata 7 5 4 15 18 I 4 1 2 1 3 I 1 1 1 1 1 1 8 3
ChimaphiZa menziesii 1 I I 1 I I I I Tr
Trillium ovatum 2 I I 1 I I 1 I I 1 1 I I

Anemone dettoidea 2 I 1 1 I 1 1 I 1 I 1 1

Anemone Zyallii I Tr
Xerophyllum ten= Tr Tr I 2 Tr
Adenacaulon bicolor 6 Tr
Goodyem oblongifolia 1 I 1 1 1 1 I 1 1 1 1 I 1 1 1 I

PyroZa pieta I I 1 I 1 1 1 Tr
Pyrota seounda I I I I Tr
Pyrola asarifoZia I I 1 1 1 2 1 1 I Tr
Tiareila unifolidta 9 8 1 25 1 1 1 1 1 3 5 5 3 7 2 15 3 3 5 10 5
Tiarella trifoliata 2 I Tr

Vancouveria hexandra 8 2 I I I 18 1 I I 1 1 2
Melica eubulata I Tr
Grasses I I Tr I Tr
Pteridiun aquilinun I Tr
Listera caurina I I Tr 1 1 I Tr

Smilacina mcemosa I Tr
Anilacina stellata 5 I I I 1 1-0 2 1

Streptopue ampiexifolius Tr 0

Asarum caudatum I I I 1 1 Tr
Athyrium fi Zix-femina I 2 Tr
Blechnun spirant 2 Tr

Dieporum hookeri 1 1 I Tr
Galium oreganun I Tr
CZintonia uniflom 3 1 1 1 1 Tr
Corpus canadensis 9 9 2 15 1 2 5 4 1 Tr 2 4 1 12 1 1 4 1 1

Campanula acouleri 1 Tr
Corallorhiza mertensiana I I 1 1 1 1 I 1 1 1 I I 1 1

Com Zlorhiza mzoulata I Tr
Arnica ZatifoZia I Tr
Lysichitun americanum I Tr
Senecio harfordii I Tr
Pyrola aphylia I Tr
Adiantun pedatum Tr
Dryopteris austriaca 1 Tr

Total 165. 124 28 92 99 103 128 47 34 57 92 37 26 75 31 52 117 43 36 49 63 54

TOTAL UNDERSTORY 271 173 62 145 130 162 180 110 96 135 120 102 59 117 78 104 165 78 93 163 115 107

TOTAL ALL LAYERS 356 288 137 240 230 269 280 190 133 205 243 182 172 243 183 211 272 184 209 219 250 207

6R = trees in the reproduction size class (seedlings and saplings); M = trees iQ the mature size class (crowns contribute to overstory tree cover).
Zero indicates species occurred in trace amounts only in all sampled stands. Tr = average cover less than 0.5%.



1.12.1. Tauga heterophylla/Aver circinatuir/Polystichwn munitum association--site and general stand characteristics.

Plot Elev. Slope Soil
no. (m) (8) Aspect Landform series

27 490 99 NW smooth slope
lower 1/3

Frissell

30 790 60 NW smooth slope
upper 1/3

Budworm

103 820 80 NW smooth slope
upper 1/3

"fragmental
soil"

104 820 35 NE smooth slope
upper 1/3

"andesite
colluvium"

109 700 50 E smooth slope
upper 1/3

Limberlost

114 580 75 N smooth slope
upper 1/3

Frissell

117 700 70 E smooth slope Limberlost
Iwer1/3

121 610 5 SW bench Budworm

133 460 80 S smooth slope
middle 1/3

Frissell

251 610 60 W smooth slope
lower 1/3

"fragmental
soil"

293 490 80 E smooth slope
middle 1/3

ND

296 460 80 NW smooth slope
lower 1/3

ND

Parent
material

reddish tuffs
and breccias

greenish tuffs
and breccias

andesite
colluvium

andesite
colluvium

greenish tuffs
and breccias

reddish tuffs
and breccias

greenish tuffs
and breccias

greenish tuffs
and breccias
reddish tuffs
and breccias

andesite

ND

ND

Eff.
rooting A-horizon Texture Texture Profile
depth thickness of A of B stoniness
(cm) (cm) horizon horizon (8 by vol)

120-150 20-25 loam 0-10

120-150 25-38 silt loam silt loam 30-40

60-90 5-10 sandy loam >80

150-180 10-15 sandy loam 30-40

120-150 5-10 silt loam 20-30

90-120 10-15 silt loam 10-20

90-120 10-15 silt loam 10-20

120-150 5-10 silt loam clay loam 0-10

60-90 10-15 silt loam silty clay 20-30

90-120 10-15 loam
loam

>80

ND ND ND ND ND

ND ND ND m ND

soil
drainage

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

well drained

ND

ND

Stand a climax tree climax tree

Tree
canopy
density

Est.
site(years) species A species B (8) class

old growth Tauga 80-90 II
with poles

young Tauga Thuja 60-70 III
100-150

young with Tauga Thuja 40-50 IV
old growth

young with Tauga 40-50 Iv

old growth
old growth Tauga 60-70 111+

>300
old growth Tauga Thuja 60-70 III

>300
young Tauga Thuja 60-70 III

100-150
old growth Teuga Thuja 60-70 II

>300
young Teuga 60-70 111

100-150
mature Tauga 60-70 111

150-300
young Tauga Tja 50-60 III
100-150 ---

old growth Tauga 70-80 111
with poles
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1.12.2. Tauga heterophylla/Acer eireinatum/Polystiehum munitum association--stand table (values in percent).

Species
Plot number

Avg. Con-
27 30 103 104 109 114 117 121 133 251 293 296 Cover stancy

TREE LAYER

Tsuga heterophylla Ra 5 10 3 8 5 5 3 10 2 10 3 20 7 100
H 70 20 20 25 25 15 25 10 40 21

b 75
Pseudo tauga menaieaii R 4 Tr 8

H 50 70 45 45 60 55 40 45 65 50 45 20 49 100Thuja plicata R 2 I Tr 2 5 2 6 I 2 67
M Tr 5 35 10 5 5 42

Acer maerophyllum R 5 Tr 8

Total
H Tr 15 1 5 2 3 4 2 58

R 5 12 4 13 5 7 8 12 2 10 13 21 9
H 120 70 65 80 86 85 95 80 65 67 48 64 77

TALL SHRUB LAYER

Acer circinatum 10 50 60 40 to 15 30 60 40 20 70 28 36 100
Rhododendron maerophyllum 3 5 5 3 2 1 8 5 3 67
Castanopsis chrysophylla 1 1 2 I 1 I 42
Taxus brevifolia 10 1 7 1 10 10 24 5 58
Corpus nuttallii 2 1 5 1 2 I 42
Corylus cornuta var.

caZifornica
1 6 1 17

Vaccinium parvifolium 2 1 1 I 1 I 2 3 1 I 75
Rhamnus purshiana

1 I Tr 17
Lonicera ciliosa

I Tr 8

Total

LOW SHRUB LAYER

Berberis nervosa
Gaultheria shallon
Rosa gymnocarpa
Rubus ursinus
Symphoricarpos mollie

Total

25 53 61 47 17 30 37 74 45 23 98 58 48

6 60 10 10 3 3 30 5 80 20 3 6 20 100
2 Tr 1 2 10 2 2 5 8 2 3 83

1 Tr 8
1 2 I 1 I 2 1 2 I I 75

Tr Oc 8

9 62 10 12 6 4 40 9 83 27 13 8 24

HERB LAYER

Linnaea borealis 3 2 I I 2 4 25 2 6 I 4 83
Polystichum munitum 35 40 25 10 5 12 25 10 ZO 15 42 15 21 100
viola sempervirens I I I I 1 2 1 1 1 1 75Trientalis latifolia I I I 1 I I Tr 1 58
Coptis laciniata 6 4 I 1 15 4 5 10 3 13 5 83
Galium trifZorum I 1 I I I I I Tr I 67
Rieracium albiflorum I I I Tr 25
Whipplea modesta 1 I I I I Tr Tr 50
Synthyris reniformie 2 1 3 1 25
Achlys triphylla 1 2 2 1 1 I Tr Tr I 67
Chimaphila umbeZZata I I I Tr 25
ChimaphiZa menzieeii I 1 Tr 1 I Tr Tr 50
Trillium ovatum 1 I I I 1 I Tr 1 I 67
Anemone deltoidea I I I I 1 I I 50
Anemone lyallii 1 I Tr 17
Xerophyllum tenax

I Tr Tr 17
Goodyera oblongifolia I I 1 I I I Tr Tr Tr 1 75
Tiarella unifoliata 1 3 I Tr 25
Vancouveria hexandra 1 4 2 3 1 1 1 50
Bromue sp. I I I Tr 25
Festuca occidentalie I Tr 8
Grasses 2 Tr 8
Luzula intermedia 1 1 Tr 17
Pteridium aquilinum 2 3 Tr 17
Oxalis oregano I I Tr 17
Smilacina racemosa I 1 I Tr 25
Smilacina stellata I I Tr Tr 25
Asarum cauda tum Tr 0 8
Disporum hookeri Tr 1 1 I Tr I Tr 50
Iris tenax 1 Tr Tr 17
Campanula ecouleri Tr 0 8
Collomia heterophylla

I Tr 8
Senecio harfordii Tr I I I Tr 33
Actaea arguta Tr 0 8
Polypodium Zycyrrhiaa Tr 0 8
Calypso bulbosa Tr Tr 0 17

Total 52 66 32 23 31 21 47 55 34 21 64 37 39

TOTAL UNDERSTORY 91 193 107 95 59 62 132 150 164 81 188 124 120
TOTAL ALL LAYERS 211 263 172 175 145 147 227 230 229 148 236 188 197

aR trees in tie reproduction size class (seedlings and saplings); M - trees in the mature size class (crowns contribute to ova rstory
tree cover). Tr average cover less than 0.52. CZero indicates species occurred in trace amounts only in all sampled stands.



1.13.1. Tauga heterophylla/Pclystichum mnmitwn association--site and general stand characteristics.

Plot Elev. Slope Soil
no. (m) (%) Aspect Landform series

17 980 0 bench Carpenter

18 850 12 NW bench "andesite
colluvium"

45 790 20 NE uneven slope
upper 1/3

Slipout

62 760 25 NW smooth slope
upper 1/3

Budworm

63 730 45 NW smooth slope
middle 1/3

"andesite
colluvium"

64 700 50 W smooth slope
middle 1/3

Budworm

84 760 50 SE smooth slope
lower 1/3

Carpenter

106 760 5 NW bench Limberlost

107 760 70 E smooth slope
middle 1/3

"andesite
colluvium"

113 610 75 N smooth slope
upper 1/3

Frissell

131 730 15 NW bench McKenzie

157 790 30 N toe slope
River

Slipout

158 730 20 NE bench Budworm

159 460 40 W smoothslope Frissell
middle 1/3

291 580 53 S smooth slope
upper 1/3

ND

Eff.
rooting A-horizon Texture Texture Profile Stand age

Parent depth thickness ' of A of B stoniness Soil (years)
material (cm) (cm) horizon horizon (% by vol) drainage

andesite
colluvium

andesite
colluvium

greenish tuffs
and breccias

greenish tuffs
and breccias

andesite
colluvium

greenish tuffs
and breccias

andesite
colluvium

greenish tuffs
and breccias

andesite
colluvium
reddish tuffs
and breccias
reddish tuffs
and breccias
greenish tuffs
and breccias
greenish tuffs
and breccias
reddish tuffs
and breccias

ND

150-180 5-10 loam loam 30-40 well drained old growth

1300
120-150 20-25 loam 20-30 well drained old growth

>300
120-150 15-20 clay loam clay 10-20 imperfectly old growth

drained >300
150-180 20-25 silt loam silty clay 0-10 moderately young with

well drained old growth
90-120 10-15 loam 40-50 well drained ol30growth

120-150 10-15 loam silt loam 30-40 well drained old
Ugrowth

>300
210-300 10-15 silt loam silt loam 10-20 well drained old growth

>300

60-90 5-10 silt loam 30-40 well drained old growth
>300

150-180 10-15 sandy loam 40-50 well drained old growth
>300

120-150 10-15 silty clay 0-10 well, drained old growth

loam >300

90-120 10-15 silty clay silty clay 20-30 moderately old growth

loam well drained >300
120-150 5-10 silt loam silty clay 0-10 imperfectly old growth

loam drained with poles
210-300 38-51 silt loam sandy loam 0-10 well drained old growth

>300
120-150 10-15 silt loam 10-20 well drained old growth

with poles
ND ND ND ND ND ND old growth

with poles

Climax tree Climax tree
Tree

canopy
Est.
site

species A species B density class
(E)

Thuja Touga 70-80 II

Tauga Thuja 50-60 II

Tauga Thuja 70-80 II

Tauga Thuja 50-60 111

70-80 11-Thuja

Tauga

Tauga

70-80 111+

TBUga Thuja 60-70 111+

Tauga Thuja 70-80 11

Tauga 50-60 111

Tauga 70-80 111+

Tauga 80-90 II

Tauga 90-100 III-

Tauga 70-80 II

Tauga 70-80 111

Tauga 70-80 III
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1.13.2. Touga heterophylla/Polyatiohum munitum assoclation--stand table (values In percent).

Plot number Avg Con
Species 17 18 45 62 63 64 84 106 107 113 131 157 158 159 291

.

Cover stancy

TREE LAYER

Teuga heterophylla Re 5 15 10 10 2 1 10 10 2 8 10 1 5 15 25 9 100
H 15 40 50 50 25 . 50 50 40 30 45 70 90 25 10 74 44 too

Paeudotsuga menaieeii R Ob 0
M 25 40 40 35 55 20 20 65

Thuja licata R 10 1 5 5 10
55 70 55 15 80 35 15

1

42 100
p 5 3

M 60 60 30 10 7 35 I Trc If 10 20 5

3
16

53
80

Acer macrophyllum R 2 2 If 13M- 3 1 10 I 10 If 5 2 47

Total R IS 16 IS 15 14 3 15 13 2 8 10 1 5 15 26 12
M 100 140 123 96 97 71 105 106 95 115 125 105 115 70 94 104

TALL SHRUB LAYER

Acer circinatum I I 1 2 1 I If 5 2 5 2. 2 6 2 87
Rhododendron macro-

phylium I Tr 1 2 1 1 .1 2 7 2 I 67
Caetanopsis chrysophylla 1 I If 13
Taros brevifolia IS 1 1 I 2 30 15 4 47
Cornus nuttaZlii 7 I 1 I 1 1 33
Corylus cornuta var,

californica 2 1 2 If 33
Vaccinium parvifolium 5 2 1 2 1 1 2 1 I I 3 1 2 2 87
Vaccinium membmnaeeum I If 7

Vaccinium alaskaense I If 7

Rhamnus purshiana I If 7

Total 16 9 4 4 11 3 9 7 2 7 38 29 II 10

LOW SHRUB LAYER

Berberis nervosa 5 15 '- 5 IS 2 3 5 2 25 5 25 1 3 3 1 8 100
Caultheria shot ion If 3 1 8 2 2 15 If 2 53
Rubus ursinus 5 2 1 1 3 1 1 1 1 3 1 67
Rubus nivalis 5 I I 1 1 2 1 1 I 53

Total 15 18 7 19 5 3 7 4 34 5 30 3 9 18 1 12

HERB LAYER

Linnaea borealis 10 40 4 5 1 3 2 1 I 50 70 10 13 80
PoZyetichum munitum 35 30 30 15 75 40 30 10 25 25 13 20 15 20 6 26 100
Viola sempervirens I 10 1 2 2 1 1 1 8 I 1 2 73
Trientalis latifolia I 1 1 If 27
Coptic laciniata 5 If 5 3 5 5 5 I 5 7 4 3 73
Calium triflorum 5 I 1 1 1 1 1 1 I 60
Bieracium albiflorum If Tr 20
Whipp lea modes to 1 If 20
Achiys triphyila

1 1 3 1 1 1 1 47
Chimaphila wnbeZlata 1 If 1 1 I I If If 53
Chimaphila menziesii I I 1 I I If 33
Trillium ovatum 1 4 1 1 1- 1 1 1 1 1 1 1 1 1 87
Anemone deltoidea I 10 i 1 1 27
Xemphyllum tens If 0 7
Adenocau ion bicolor 1 Tr Tr 13

,oodyera oblongifoZia I I I I I Tr It I I 1 I I 73
Pyrola pitta 1 1 If Tr 20
Pyroia secunda { If If 13
Pymla aearifolia { If 7
Tiarella unifoliata 5 25 3 1 If 1 2 1 1 6 IS 4 '

73
Vancouveria hesandra 2 If I 1 Tr 27
Ironies sp. 1 If 7
Feetuea oecidentalie Tr 7
Grasses Tr 0 7
Ctralie oregano i If 7

Listens caurina I 1 If 13
niulacina etellata { { Tr 13

Aearum caudatum 1 i If I If 27
Athyrium filir-femina 3 1 If 13

BZechnum epicant 1 1 5 2 1 27
Viaporum hookeri I- If I 1 If 27
Montia eibirica 1 1 If 13
Comas canadensie 1 If 13
Corallorhiea merteneiana I p - Tr 13
$enecio harforaii If 7
Actaea arguta If 7
boykinia elata 1 If 7
Calypso bulboea If 0 7

Total 63 125 47 30 77 54 47 26 37 35 70 39 128 52 13 54

TOTAL UNDERSTORY 109 168 73 67 99 64 80 46 82 55 112 50 180 114 51 88
TOTAL ALL LAYERS 209 308 196 163 196 135 185 152 177 170 237 155 295 184 145 192

pR trees In the reproduction sire class (seedlings and saplings); M- trees eI2the natur size class (crowns contribute to overstory tree cover).
Zero Indicates species occurred In trace amounts only In all sampled stands. Yr average cover less than 0.52.

3 3

I

I I

I I



1,11.1. Tawga haterophy2Za/Polystiohm munituin--OwUs oregana association--site and general stand characteristics.

Eff. Tree

rooting A-horizon Texture Texture Profile canopy Est.
Plot Elev. Slope Soil Parent depth thickness of A of 6 stoniness Soil Stand age Climax tree Climax tree density site
AD. (a) (2) Aspect Landform series material (an) (cm) horizon horizon (2 by vol) drainage (years) species A species a (2) class

56 490 5 SW alluvial "deep alluvium 90-120 5-10 slit loam clay loam 20-30 Imperfectly young Teuga Thuja 70-80 11

fan alluvium" drained
i

100-150
hld Tau a Thuja 40-50 it

53 490 90 N smooth slope
er 1/3u

"deep, fine
textured"

mixed
colluvium

180-210 15-20 loam silty clay
loam

10-20 well drained growto
>300

g

130 730 10 Nv
pp

bench frlssell reddish tuffs 90-120 5-10 silt loam silt loam 0-10 well drained old growth Teuga 60-70 Ii
and breecla >300 it

132 520 15 S uneven slope "deep, fine mixed 90-120 38-51 loam silty 0-10 moderately old growth Tauga 60-70

lower 1/3 textured" colluvium clay loam well drained >300

168 490 10 Y toe slope Llmberlost greenish tuffs 180-210 10-15 loam silt loam 30-40 well drained old growth Teuga T/tuja 50-60 11

and brecclas >300

257 340 50 NE smooth slope "deep, fine mixed 150-180 10-15 Slit loam silty clay 0-10 well drained mature Teuga 70-80 li
middle 1/3 textured" colluvium 150-300

259 430 60 smooth slope "fragmental andesite 90-120 3-5 loam 70-80 well drained old growth Teuga Thuja 70-80

lower 1/3 soil" >300

264. 640 10 SW bench "deep, fine mixed 150-180 15-20 silt loam silty 10-20 well drained mature Teuga 70-80 ii
textured" colluviun clay loam 150-300
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1.14.2. Tsuga he terophylla/Polystiehum munitum--Oxalis oregano association--stand table (values in percent).

Plot number
Avg Con-

Species 56 58 130 132 168 257 259 264
.

Cover stancy

TREE LAYER

Tsuga he terophy ZZa Ra 3 7 10 10 40 10 5 5 II 100
M 20 45 40 25 10 25 55 15 29 100

Pseudotsuga menziesii R 0b 0
M 1 30 60 40 25 50 25 70 38 100Thuja plicata R 2 15 3 2 38
M 40 20 20 10 10 5 13 75Abies grandis
R 0 0
M I Trc 12

Acer macrophylZum R

M 4o I 2 10 5 7 62
Total R 3 9 10 10 55 10 8 5 13

H 102 96 120 65 47 85 95 90 87

TALL SHRUB LAYER

Acer circinatwn I 5 12 15 2 10 I 6 88
Rhododendron maerophylZum

I Tr 12
Castanopsis chrysophylla I I Tr 25Taxes brevifolia 2 5 I I I 50Corpus nuttallii

1 2 I 1 38CoryZus cornuta var. californica 2 Tr 12
Vaccinium parvifoZium I 2 1 2 3 1 5 5 3 100
Vaccinium alaskaense 8 I 12
Vaccinium ovoZifolium 8 1 12
Oplopanax horridum I 1 Tr 25
Rhamnus purshiana

1 Tr 12
Osmaronia cerasiformis 2 Tr 12

Total 8 14 3 15 22 5 16 22 13

LOW SHRUB LAYER

Berberis nervosa I 10 40 30 3 15 3 3 13 100Gaultheria shallon 1 5 20 3 I I 4 75Rubus ursinus 3 2 I 3 1 1 1 75Rebus nivalis 3 I 1 25
Total 4 13 48 51 9 17 5 4 19

HERB LAYER

Linnaea borealis I 10 1 70 11 50
PoZystichum munitum 22 70 7 15 10 35 45 15 27 100
Viola sempervirens 1 I 1 1 3 I 62Trientalis Zatifolia Tr 0 12
Coptis Zaciniata 3 3 I 25
Odium triflorum 5 I 2 1 38Xieracium albiflorum Tr I Tr 25
Achlys triphyZZa 2 2 1 1 1 6 2 75
Chimaphila umbeZZata Tr 1 3 I 38Chimaphila menziesii Tr 0 12
Trillium ovatum I 2 1 I 1 I 62
Anemone deltoiaea I 1 Tr 25
Adenocaulon bicolor 5

1 12TiareZZa unifoliata 2 1 2 2 2 I 62TiareZZa trifoliate
I Tr 12

Vaneouveria hexandra 20 3 I I 1 2 1 4 88
Retina subulata 1 Tr 12
Carer sp. I Tr 12
Luzula intermedia

I I Tr 25
Pteridium aquiZinum I I Tr 25
Oxalis oregano 90 10 65 20 40 6 20 50 38 100
Listera ocarina I Tr 12
Smi Zacina racemosa I Tr 12
Smilacina stellata Tr 5 I 25
Asarum coudatum 5 I I 25
Athyrium filix-femina

I Tr 12
Blechnum spicant 3 I 2 I 38
Disperum hookeri I 2 2 2 1 50Clintonia uniflora 2 Tr 12
Corpus canadensis

I Tr 12
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1.14.2. Touga heterophylla/Polyatichun munitum--Oxalia oregana association (continued).

Plot number

Species 56 58 130 132 168 257 259 264
Avg.
Cover

Con-
stancy

HERB LAYER (continued)

Campanula acouleri I I Tr 25

Corallorhisa mertensiana Tr 12

Oamorhiaa chiZensie Tr 12

Polypodium glyoyrrhiaa I Tr 12

Stachya paiuetrie Tr 0 12

Aralia californica 2 Tr 12

Adiantum pedatum 5 I 1 25

Tellimn grandiflora Tr 0 12

Total 160 102 86 43 131 57 75 88 94

TOTAL UNDERSTORY 175 138 147 162 215 89 104 119 139
TOTAL ALL LAYERS 277 234 267 227 262 174 199 209 226

bR - trees In the reproduction size class (seedlings and saplings); M = trees iQ the nature size class (crowns contribute to overstory tree cover).

Zero indicates species occurred in trace amounts only in all sampled stands. Tr = averagecover less than 0.5%.



2.1.1. Abiea amibilis--Tauga merteneiana/Xerophyllmn tenax association--site and general stand characteristics.

Plot
No.

Elev.

(m)

Slope
(0) Aspect

100 1400 10 W

165 1520 30 NW

188 1490 15 NW

193 1400 30 SE

271 1460 65 NE

272 1460 10 S

276 1620 39 $E

277 1460 5 NW

Soil Parent
Landform series material

ridgetop Wildcat volcanic ash
and pumice

smooth slope Wildcat volcanic ash
upper 1/3 and pumice

smooth slope Wildcat volcanic ash
upper 1/3 and pumice

smooth slope Wildcat volcanic ash
middle 1/3 and pumice

smooth slope Wildcat volcanic ash
upper 1/3 and pumice

ridgetop Wildcat volcanic ash
and pumice

smooth slope Wildcat volcanic ash
upper 1/3 and pumice

hummocky ND ND

upland

Eff. Tree
rooting A-horizon Texture Texture Profile canopy Est.
depth thickness of A of B stoniness soil Stand age Climax tree Climax tree density site
(cm) (cm) horizon horizon (% by vol) drainage (years) species A species B ($) class

60-90 38-51 loam clay loam 40-50 well drained old growth Abies Tauga 20-30 IV

>300 amabilia mertensiana
60-90 sandy loam 30-40 well drained young Abies Tsuga 60-70 V

100-150 amsbilia mertensiana
90-120 silt loam 0-10 well drained old growth Abies Tauga 30-40 V

>300 amabilt9 merteneiana
90-120 5-10 sandy loam sandy loam 20-30 well drained old growth Abiea Tauga 30-40 V

>300 amxbilis mertensiana
30-60 70-80 well drained young Abiea Tauga 40-50 V

100-150 amabilie mertensiana
30-60 60-70 well drained young Abies Tauga 60-70 V

100-150 amabilis merteneiana
60-90 50-60 well drained young Abies Tauga 70-80 V

100-150 amabilia mertensiana
ND NO ND ND ND ND old growth Abiee Tauga 60-70 V

>300 amabitis mertensiam
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2.1.2. Abies amabiZis--Tsuga mertensiana/Xerophyllum tens association--stand table (values in percent).

Plot number
Avg Con

Species 100 165 188 193 271 272 276 277 Cover stancy

TREE LAYER

Pseudotsuga menziesii Ra Ob 0
M 10 Tr° 5 I 1 50

Abies grandse R 0 0
M Tr 0 12Abies amabilis R 8 5 25 20 10 5 2 10 11 100
M 15 40 35 25 to 15 20 20 88

Abies procera R 0 0
M 40 20 25 30 10 16 62

Pinus monticoZa R 0 0
M 10 2 1 5 2 50Tsuga mertensiana
R 5 5 10 3 5 2 5 4 88
M 20 50 25 30 35 40 70 45 39 100

Finus cantor to R 0 0
M 3 Tr 12

Total R 13 5 30 30 13 10 4 15 15

M 95 90 80 80 82 67 70 73 78

TALL SHRUB LAYER

Acer circinatun Tr 0 12
Rhododendron maerophy Zlum Tr 0 12
Vaccinium membranaceum 2 6 6 12 4 5 3 18 7 loo
Vaceinium seoparium

I Tr 12
Am.elanchier aZnifolia Tr 0 12
Sorbus sitcheneie

1 Tr 12

Total 2 6 6 12 4 5 3 19 7

LOW SHRUB LAYER

Rebus Zasiecoccus I 3 I Tr Tr 1 75
Vaccinium caespitosum Tr 12

Total I 3 0 I 0 I 0

HERB LAYER

Polystichum -,it- Tr 0 12
Viola sempervirens 1 1 I I 62
Aieracium albiflorum

I Tr Tr 25
Achlys triphylla 1 2 1 1 50
Chimaphi Za umbellata 1 Tr Tr 25
Chimaphila menziesii

I Tr Tr Tr 50
Srilli um ovatum Tr Tr 0 25
Anemone deZtoidea

1 1 Tr Tr 38
Anemone oregano Tr I Tr Tr Tr 50XerophyZZum ten= 90 85 40 70 53 90 62 18 64 looGcodyera oblongifolia

1 I Tr I Tr 50
PgroZa se cunda 2 I 1 Tr I 62
Bromus sp .

1 Tr 12Cares sp. Tr Tr Tr 38Lis to ra caurina
I Tr 25Cn'ilacina steZZata Tr 0 12Clintonia uniflora

3 I I 38Campanula scouleri
1 Tr 12Pragaria vesca var. bracteata Tr 0 12

Pedicularis racemosa 2 Tr 12
Ligueticum grayi

1 Tr 12
Y.ypopitys monotropa

1 Tr Tr 25
Aster ZedophyZlue Tr 0 12
Copious sp. Tr 0 12

Total 91 90 47 73 60 97 67 23 68

TOTAL UNDERSTORY 107 104 83 116 78 113 74 58 91

TOTAL ALL LAYERS 202 194 163 196 160 180 144 131 169

bR = trees in the reproduction size class (seedlings and saplings); M = trees iu the mature size class (crowns contribute to overstory tree cover).
Zero indicates species occurred in trace amounts only in all sampled stands. Tr = average cover less than 0 .5'



2.2.1. Abiaa aazbilia/Vacrimirr rn6tmuonwuI.jvp ytlaa tams association--site and general stand characteristics.

Eff. Tres
rooting A-horizon Texture Texture Profile canopy Est.

Plot Elev. Slope Soil Parent depth thickness of A of I stoniness soil Stand age climax trea climax tree density site
no. (m) (li) Aspect Landform series material (cm) (cm) horizon horizon (2 by vol) drainage (years) species A species B (f) class

1 1370 35 W smooth slope Blue andesite 120-150

upper 1/3 River

2 1400 70 W smooth slope Lucky Boy andesite 60-90 38-51

upper 1/3
11 1400 30 S smooth slope Wildcat volcanic ash 90-120 5-10

upper 1/3 and pumice

76 1310 35 NE ridgetop Blue River andesite 90-120 10-15

77 1280 40 MW ridgetop Blue River andesite 60-90 5-10

78 1430 15 NW ridgetop Wildcat volcanic ash 60-90
and pumice

81 1370 35 NV ridgetop Blue River andesite 60-90 10-15

166 1400 40 V smooth slope Wildcat volcanic ash 120-150
middle 1/3 and pumice

270 1280 35 ltd uneven slope ND ND ND ND

upper 1/3

loam 30-40 wall drained

loam 70-80 well drained

sandy loam sandy loam 20-30 wall drained

loam sandy loam 10-20 well drained

loam loam 20-30 wall drained

loam

m

loam 0-10 moderately
well drained

loam 30-40 well drained

loam 20-30 well drained

m ND EE

old growth AU.. 30-40 IV

>300
mature Abu. 60-70 V

150-300
old growth Abu. 30-40 V

>300
young Abu. Tauga 60-70 IV

100-150 heterophytla
young Abie. 60-70 111-

100-150
old growth Abies
>300

young Abu.
100-150

mature Abi..
150-300

old growth Abu.
>300

30-40 IV

T.uga 30-40 IV+
mertensiam

Teuga 30-40 III

mertenaiana
T.uga 30-40 IV

heterophylla
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2.2.2. Abies amabilie/Vaociniwn membranaeewn/Xerophyllwn tenax association--stand table (values in percent).

Plot number
Avg Con-

Species I 2 It 76 77 78 81 166 270
.

Cover stancy

TREE LAYER

Tauga heterophylla Re Trb 3 2 2 1 44

M Tr 5 35 4 33
Paeudoteuga menzieeii R I Tr 11

M 20 35 20 30 40 25 19 67
Abiee amabilie R 25 15 10 5 5 to 5 25 15 13 100

M 20 20 25 15 15 45 40 2 15 22 100
Abies procera R 5 1 2 2 I 44

M 20 20 35 40 50 25 40 35 35 33 100
Pinue monticola R 2 1 Tr 22

M 5 10 5 3 1 Tr 3 67
Teuga mertenaiana R 1 2 2 1 33

M 5 I 5 5 2 44
Chmnecyparie nootkatenaie R Oc 0

M Tr 0 11

Total R 31 16 12 9 5 16 7 27 18 16

M 65 85 85 91 108 75 86 42 110 83

TALL SHRUB LAYER

Acer circinatum I Tr 11

Vacciniwn membranacewn 12 13 35 7 3 5 30 2 11 13 100
Rubus parviflorue 1 Tr 11

Pachiatima myreinitee 8 I 11
Ribea lacustre 2 Tr 11

Total 12 21 35 7 4 5 30 2 14 14

LOW SHRUB LAYER

Berberia nervosa 2 Tr 11
Roea gymnocarpa 10 3 1 2 33
Rubue laeicococcus 10 10 I 30 1 4 1 6 78
Symphoricarpoe mollie 10 1 I 22

Total 10 22 11 0 4 30 1 4 2 9

HERB LAYER

Linnaea borealis 2 1 1 Tr 33
Polystichun munitwn 2 Tr 11

Viola aempervirene 1 1 I 2 1 1 56
Calium triflorum I Tr II

Riemciwn albiflorun 1 1 Tr 22
Achlye triphyZla 10 35 2 5 1 1 25 3 9 89
Chimaphila wnbellata 8 1 1 1 33
Chimaphila menzieeii 1 I I 2 I 1 1 1 78
Trilliwn ovatum 1 1 1 1 I I 1 1 78
Anemone deltoidea 2 1 1 1 1 44
Anemone ZyaZlii 2 1 Tr 22
Xerophyllum tenax 62 37 85 55 15 5 55 15 26 39 100
Goodyera oblongifolia I I 1 Tr 33
Pyrola picta I Tr 1 1 Tr 44
Pyrola secunda 1 1 7 I I 5 1 2 1 2 100
Tiarella unifoliata 10 1 2 3 2 44
Vancouveria hexandra 10 Tr I 1 1 44
Grasses 8 Tr 2 I I 44
Carex sp. I Tr 11

LuzuZa intermedia 1 1 Tr 22
Pteridium aquilinum 2 1 Tr 22
Lietera caurina

1 Tr 11

Sm.Zacina etellata 10 62 20 1 1 10 56
Streptopus roseus var. curvipes I 1 Tr 22
Aearum caudatum

I Tr 11
Disporum hookeri 2 Tr 11
Galiun oreganum 2 2 1 I 33
Clintonia uniflom 10 I 1 7 3 4 5 3 78
Cornue canadensis 1 1 1 1 7 1 56
Viola glabella 10 1 1 22
Campanula ecouleri

1 Tr 11
Cora llorhiza mertensiana 1 Tr 11

Arnica latifolia 37 2 4 22
Fragaria veeca var. bracteata

I Tr 11

Mitella sp. 2 Tr 11

Osmorhiza purpurea 10 1 1 22



2.2.2. Abiae ornabilie/Vaaoiniwn membnmwoewn/XerophylCum tenax association (continued).

Plot number Avg. Con-
Species 1 2 11 76 77 78 81 166 270 Cover stancy

HERB LAYER (continued)

Pedicularie racemoaa 30 3 11

Senecio harfordii I Tr 11

Valerian aitcheneia 2 2 1 1 33

Arenaria macrophylla 3 2 1 22
Lathyrus nevadeneia 10 1 1 22

Veratrwn viride I Tr 11

Trieetum cernuum 2 Tr 11

Lupinue sp. 1 Tr Tr 22

Total 106 248 102 66 54 30 64 59 85 85

TOTAL UNDERSTORY 159 307 160 82 67 81 102 92 119 124
TOTAL ALL LAYERS 224 392 245 173 175 156 166 151 229 207

aR - trees in the reproduction size class (seedlings and sap) ings); M - trees in the mature size class (crowns contribute
to overstory tree cover). bTr - average cover less than 0.5%. cZero indicates species occurred in trace amounts only
in all sampled stands.

2.3.1. Abiee a abilia/Hhododendmn maarophyllun--Vacciniwn alaakaense/Cornue canadenaia association--site and general. stand characteristics.

Plot Elev. Slope Soil Parent
No. (m) (8) Aspect Landform series, material

50 940 30 SE smooth slope
lower 1/3

51 910 5 SE stream
terrace

79 1100 20 NE bench

80 1190 20 SE smooth slope
middle 1/3

96 1040 5 N bench

242 910 40 N smooth slope
lower 1/3

252 760 15 SW uneven slope
lower 1/3

255 1190 2 NE bench

256 1160 10 N ridgetop

261 1040 40

263 940

smooth slope
middle 1/3

5. w huomocky
upland

Frlssell reddish tuffs
and brecclas

"alluvial alluvium
Boll"

Limberlost greenish tuffs
and brecclas

Carpenter andesite
colluvium

Carpenter andesite
colluvlum

Carpenter andesite
calluvium

"Brown andesite
Podzolic" colluvium

"Brown deep, mixed
Podzollc" colluvium

Carpenter andesite
colluvium

Carpenter andesite
calluvIum

Carpenter andesite
calluvium

Eff.
rooting A-horizon Texture Texture Profile
depth thickness of A of B stoniness Soil
(cm) (em) horizon horizon (8 by vol) drainage

120-150 10-1S sandy loom

150-180 10-I5 loam

90-120 5-10 loom

150-180 10-15 loom

180-210 10-15 sandy loom.

210-300 15-20 sandy loam

180-210

120-150

150-180 10-15 sandy loam

150-180 5-10 sandy loam

60-90 5-10 sandy loom

Tree
canopy Est.

Stand age Climax Tree Climax tree density sate
(years) species A species 6 ($) class

50-60 well drained old growth Abiae
>300

loam 20-30 moderately old growth Abies
well drained >300

siIt loom 0-10 well drained old growth Abiae
>300

loam 20-30 well drained old growth Abies
>300

10-20 well drained old growth Abiae
>300

sandy loam 20-30 well drained old growth Tauga
>300

Wt loam 10-20 well drained old growth Tauga
>300

loom 0-10 well drained old growth Abiae
>300

20-30 well drained old growth Abies
>300

50-60 well drained old growth Touga

40-50 poorly mature Tsuga
drained 150-300

1'a gia 50-60 111

Teuga 40-50 111-

Teuga 60-70 111-

Teuga 40-50 IV

60-70 IV+

Abies 70-80 IV

Abies 60-70 111+

Teuga

Tauga

Abiae

60-70 ;11

70-80 111-

60-70 111-

20-30 V

N

>300
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2.3.2. Abies amabiZis/Rhododendron maerophyllum--Vacciniwn alaakaense/Cornue eanadeneia association--stand table (values in percent).

Species

TREE LAYER

Thugs heterophylla

Pseudotsuga menziesii

Thuja pZia.ta

Abies amabilis

Abies proeera

Pinus monticoZa

Total

Plot number
Avg. Con-

50 51 79 80 96 242 252 255 256 261 263 Cover stancy

Ra 2 I I 5 1 10 2 10 3 73
M 45 50 35 45 35 50 40 45 55 50 20 43 100
R Ob 0
M 35 50 50 35 40 25 50 35 35 40 -36 91
R 6 10 I 18
M 10 15 1 15 30 6 45
R 5 5 10 10 10 1 10 15 5 1 3 7 100
M 5 15 2 15 3 2 I 1 4 73
R 0 0
M I 1 5 Trc 1 Tr I 55
R 0 0
M Tr Tr Tr I I Tr 45

R ` 7 6 11 15 10 2 20 15 5 9 23 11

M 95 116 87 100 93 76 107 82 90 91 52 90

TALL SHRUB LAYER

Acer circinatun 10 5 3 1 2 2 45
Rhododendron macrophyZlum 20 30 45 40 20 20 5 7 65 30 35 29 100

Castanoosis chrysophylla I I 1 Tr 27

Taxus brevifoZia 10 3 30 15 2 5 6 55

Vaccinium parvifolium 2 1 1 4 5 2 1 55

Vaccinium membranaceum 2 1 2 2 1 1 2 I 64
Vaccinium alaskaenee 10 75 7 8 12 8 12 20 8 10 4 16 100

Pachistima myrsinites 2 1 I 4 1 1 1 55
Mensiesia ferruginea 2 Tr 9

Total 57 115 53 53 34 61 42 27 75 53 48 56

LOW SHRUB LAYER

Berberis nervosa 13 3 3 1 10 10 1 3 8 5 82

CauZtheria shaZZon 25 2 9

Rosa gymnocarpa 1 Tr 9

Rubus urainus 1 1 3 I 1 1 2 2 1 1 82

Rubus nivalis 1 2 Tr 27

Rube laaiococcua 1 1 I 1 1 2 1 1 64

Symphoricarpos mollis I Tr 9

lulthvria ovatifolia 2 1 I 2 I 36

Total 15 5 5 7 2 13 14 5 7 10 27 10

HERB LAYER

Linnaea borealis
Polystichum munitun
Viola sempervirens
Coptis Zaciniata
Whipplea modesta
Achlys triphylta
Chimaphila umbellata
ChimarhiZa menziesii
Trillium ovate
Anemone deltoidea
Anemone oregano
XerophyZlum tenax
AdenocauZon bicolor
Goodyera oblongifolie
Pyrola pieta
Pyrola aecunda
Pyrola asarifotia
Tiarella unifoliata
Smilacina racenvaa
Smilacina eteZZata
Dieporur hookeri
Galium oregenun
CZintonia unifZora
Cornus canadensia
CoraZlorhiza mertensiana

Total

TOTAL UNDERSTORY
TOTAL ALL LAYERS

3 5 5 2 1 I 5 5
1

I 1 I 1 I 2 1

5 1

1 2 1 4

3 5 2 I 4 2

1 3 I I

1 I

3 35 8 5
1

I I I i I

Tr
2

2 1 1 1 1 I 1

4

10 I 1 1 I 2
1 20 3 1 2 2 6 5

4 I 2 3 100
Tr 18

1 73
1 I 27

Tr 9

2 I I 64
1 2 82

1 45
Tr 27
Tr 27
Tr 9

25 5 2 8 64
Tr 9

1 1 64
0 9

Tr 18
1 73
1 27

Tr 9
Tr 27

0 9
Tr 9

1 2 73
4 2 1 4 100

Tr 18

12 48 22 49 16 15 25 34 41 12 6 26

91 174 91 124 62 91 101 81 128 84 104 103

186 290 178 224 155 167 208 163 218 175 156 193

= trees in the reproduction size class (seedlings and saplings); M - trees le the mature size class (crowns contribute to overstory tree cover).
ro indicates species occurred in trace amounts only In all sampled stands. Tr - average cover less than 0.5%.



2.4.1. AMas a a biiis/Yaoainiwn aiaekaenee/Cornus omwdenaie association--site and general stand characteristics.

Eff.
rooting A-horizon Texture Texture Profile

Plot Elev. Slope Soil Parent depth thickness of A of 8 stoniness soil
no. (m) (9) Aspect Landform series material (an) (on) horizon horizon (2 by vol) drainage

54 1010 20 NE toe slope Carpenter andesite
colluvium

55 1040 35 NE ridgetop Carpenter andeslte
colluvium

95 1040 10 S bench Budworm greenish tuffs
and breccias

214 1160 30 N smooth slope Blue River andeslte
upper 1/3

232 1040 35 NE uneven slope Blue River andeslte
lower 1/3

233 1100 60 NE smooth slope Carpenter andesite
middle 1/3 colluvium

243 910 15 S bench Carpenter andeslte
colluvium

297 880 10 N stream "alluvial alluvium
terrace soil"

150-180 10-15 silt loam silt loam 0-10 well drained

180-210 15-20 loam 60-70 moderately
well drained

150-180 25-38 silt loam silty clay 0-10 moderately
loam well drained

90-120 loam 20-30 wall drained

90-120 loam 40-50 well drained

210-300 5-10 sandy loam sandy loam 20-30 we11 drained

180-210 5-10 sandy loam sandy loam 30-40 well drained

90-120 40-50 we11 drained

Stand age Climax tree Climax tree

Tree
canopy
density

Est.
site

(years) species A species 8 (9) class

old growth Abies Teuga 6D-70 III

>300
old growth Abies Teuga 40-50 - III-
>300

old growth Abiea Teuga 60-70 III-

>300
young Abiee Tauga 80-90 IV+

100-150
old growth Abies Tauga 50-60 III

>300
old growth Tauga Abiea 70-80 ill

>300
old growth Abiee Tauga 60-70 111

>300
oid growth Teuga Abiea 60-70 111+

>300
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2.4.2. Abies omabilis/Vaccinium aZaakaenee/Cornue canadenaia association--stand table (values in percent).

Plot number

Species 54 55 95 214 232 233 243 297
Avg.

Cover
Con-

stancy

TREE LAYER

Tauga heterophylla Aa 3 5 1 2 7 10 5 20 7 100
M 30 25 35 70 30 40 45 70 43 100

Peeudotauga menaiesii R b0b 0
H 45 30 45 Trc 2 5 65 35 20 33 100

Thuja piicata R 0 0
M Tr 25 5 20 6 50

Abiea sanabiZia R 5 10 TO 5 5 5 3 2 6 100
M 1 15 Tr 30 2 0 25 I 12 88

Abies pmeera A 0 0
M 5 1 12

Pinua monticola R 0 0
M 1 Tr 12

To taI R 8 15 11 7 1 2 15 8 22 13
M 76 70 105 105 75 130 86 III 95

TALL SHRUB LAYER

Acer circintum 3 5 5 5 7 6 4 75
Rhododendron macrophyZlum I Tr 3 1 38
Castanopsis chryaophylla I 2 Tr 25
Tasua brevifolia 5 Tr 4 1 3 6 2 75
Corpus nuttaZlii 2 Tr 12
Vaccinirsn parvifolium 3 Tr I I 1 I I 75
Vaccinium membmnaceum I I 1 2 1 1 1 1 88
Vaccinium alaskaense 30 7 3 12 5 12 to 10 88
Acer gZabrum var. douglaaii I Tr 12
Pachiatima myrsinites I Tr I I I I 62

Total 35 25 4 II 23 10 27 23 20

L0Y SHRUB LAYER

Berberie nervosa 25 I 3 10 3 5 62
Roaa gymnocarpa

1 Tr 12
Rubes urainua I 1 1 I 1 1 I 1 I 100Rub- nivalia

1 1 Tr 25
Rubus lvvsiocooous I 1 1 1 I 1 62

Total 1 27 2 3 5 12 6 2 7

HERB LAYER

Linnaea bomalis I I 3 1 1 I 5 2 2 100
Potystichum munitum Tr I 1 3 1 50
Viola sempervirens I I I 1 I 2 I I 88Trientalia latifolia Tr I Tr 25
Achlys triphylta 2 2 I 1 3 I I 1 88
Chimophila umbellata 7 I Tr 2 2 2 2 75
Chimaphila menziesii I Tr I I Tr 50Trillium ovatum I Tr 1 1 I I 1 1 88
Anemone deltoides

I 1 I Tr 38
Anemone oregano Tr 0 12
Xerophyllum tens 2 1 2 1 38Coodyera oblangifclia I I 1 1 I 50
Pyrota pitta Tr 0 12
Pyrola secunda

I I 1 1 1 1 I 75Purola asarifolia I I I I I 50Tiarella unifoliata 3 1 2 1 2 2 I 3 2 100
Vanouveria herandra I I Tr 25
Pteridium aouilinum

I Tr 12Liatera eaurin
1 Tr 12Smi laein atellata 1 I 5 2 3 2 62

Streptopue roseua var. ourvipee 1 1 I Tr 38
Aearum caudatum

I Tr 12
Bleehnum apicant

3 Tr 12
Disporum hcekeri I I 2 I 38Clintonia uniflora 5 3 3 I 1 2 62
Cornua canadenais 10 3 2 I 7 6 7 3 5 100
Comllorhiaa mertenaiana I I I Tr 38Pyrota aphyLla

I Tr 12
Lyaopodium ciavatum

I Tr 12

Total 26 23 14 10 30 26 25 29 24

TOTAL UNDERSTORY 70 90 31 31 70 63 66 76 64
TOTAL ALL LAYERS 146 160 136 136 145 193 152 187 159

OR - trees In the reproduction size class (seedlings and saplings); M

b

- trees In the mature size class (crowns
contribute to overstory tree cover), Zero Indicates species occurred In trace amounts only in all sampled stands
cTr - average cover less than 0.5%.

,



2.5.1. Abiee procera/Achlye triphylla community--site and general stand characteristics.

Plot Elev. Slope Soil
no. (m) ($) Aspect Landform series

73 1340 30 NW ridgetop ND

163 1340 30 SW smooth slope
middle 1/3

Wildcat

164 1370 60 S smooth slope
middle 1/3

Wildcat

167 1430 20 NW bench Wildcat

190 1430 50 S smooth slope
middle 1/3

Wildcat

275 1280 50 S smooth slope
upper 1/3

Wildcat

Eff.
rooting A-horizon Texture Texture Profile

Parent depth thickness of A of B stoniness Soil
material (cm) (cm) horizon horizon (4 by vol) drainage

ND ND ND ND ND ND ND

volcanic ash 120-150 sandy loam 20-30 we11 drained
and pumice
volcanic ash 90-120 sandy loam 60-70 well drained
and pumice
volcanic ash 90-120 loam 30-40 well drained
and pumice
volcanic ash 90-120 loam 20-30 well drained
and pumice
volcanic ash 120-150 sandy loam 30-40 well drained
and pumice

Stand age Climax tree Climax tree

Tree
canopy
density

Est.
site

(years) species A species B (t) class

young Abies Teuga 50-60 1V

100-150 amabilie heterophylla
young Abiea Teuga 50-60 III
100-150 amabilie merteneiana

young Abiee 60-70 III

100-150 armbilia
mature Abiee 20-30 111

150-300 amzbilia
young Abiee Abiea 50-60 IV

100-150 amzbilie gmndie
young Abiee Teuga 20-30 III

100-150 amabilie heterophylla
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2.5.2. Abiee procera/Aehlys triphylla community--stand table (values In percent).

Plot number
Av C -Spec l es 73 163 164 167 190 275

g.
cover

on
stancy

TREE LAYER

Tsuga heterophylla Re 2 2 1 33
M 1 Trb 17

Pseudotsuga menaieeii R Oc 0
M 40 10 45 10 20 21 83

Abies grandis R 1 2 1 33
M 0 0

Abies amabi Lie R 5 3 2 20 3 5 6 100
M I 5 1 1 50

Abiee procera R 3 1 5 2 50
M 25 70 40 25 75 35 45 100

Pinus montico Za R 0 0
M 2 2 1 33

Tsuga mertensiana R 3 1 17
M 5 I 3 2 50Total R 11 2 20 12 II
M 69 87 91 29 85 55 70

TALL SHRUB LAYER

Acer circinatun 10 20 12 40 14 67
Rhododendn.n macrophyllun I Tr 17
Caetanopsie chrysophylla 2 Tr 17
Vacciniun membranaceum 3 7 3 3 1 3 3 100
Acer glabrum var. douglasii I Tr 17
Rubus parviflorue 1 1 2 1 50Are lanchier alnifolia I 1 I 1 50
Pachistima myreinites 1 2 1 1 50
Ribes viecoeiesimun var. hallii I Tr Tr 33
Sorbue sitchensis I Tr 17
Ceanothue velutinus I Tr 17

Total 14 29 20 4 3 50 20

LOW SHRUB LAYER

Rosa gymnocarpa 3 1 1 1 50
Rubus ureinue I 2 1 1 50
Rubue laeicococcue 2 2 2 20 4 67
Symphoricarpoe mollie 2 2 1 33

Total 8 3 2 20 5 1 7

HERB LAYER

Linnaea borealis 5 1 17
Polystichun munitun 1 I Tr 33
Viola sempervirens 1 3 2 I 67Trientalis latifolia

1 Tr 33Galiun triflarun I 1 Tr 33
Rieraciun albiflorun 1 1 Tr 33Achlye triphylla 16 to 6 35 5 3 12 100
Chimaphila unbellata 5 I 7 2 50
Chimaphila menaieeii 1 2 1 1 1 67
Trillium ovatum 1 1 1 1 1 67
Anemone deltoidea 1 2 1 1 67
Anemone lyelii

1 5 1 33
Anemone oregana 1 Tr 33
Xerophyllun tenax 3 3 1 33
Adenocaulon bicolor Tr 17
Goodyera oblongifolia 1 1 1 1 50
PyroZa pieta 1 1 1 1 1 I 83
PyroZa secunda 1 5 2 1 I 1 2 100
Tiarella unifoliata 3 1 17
Vancouveria hexandra Tr 17
Grasses I Tr 33
Carer sp. Tr 17
Pteridium aquilinun 2 5 2 1 20 5 83
Lie tern caurina 1 1 1 1 50
5milacina racenoaa 1 Tr 17
Sri lacina etellata 6 35 20 5 20 5 15 100
Aaarwn caudatun I Tr 33
Athyriun filix-femina 1 Tr 17
Galiun oreganun 2 I 2 1 30 6 83
CZintonia uniflore 2 10 3 3 1 3 83
Cornue canadenaie Tr 17
Viola glabella 1 1 2 1 I 67
Campanula scouleri 2 1 1 33
Comallorhisa mertenaiana 1 Tr 17
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2.5.2. Abiee procera/AchZys triphylla community (continued).

Plot number Avg. Con-

Spec I as 73 163 164 167 190 275 cover stancy

HER$ LAYER (continued)

AMiaa Zatifolia 5 1 17

Frqgaria ocean var. bracteata 1 I Tr 33

Ni.teiZa sp. 5 1 1 33

Oanorhiaa purpurea 2 I I 33

ArdiauZarie raoeeaea 5 1 1 33

Vateriana eitohenaie 1 Tr 17

Veratrum viride I Tr 17

A-ieetun cernuen 5 I 17

Artlia californioa 2 1 1 33

Lupimu sp. 1 Tr 17

Seneoio triangularie 8 1 17

Total 53 77 50 95 48 74 65

TOTAL UNDERSTORY 86 115 74 139 62 137 103

TOTAL ALL LAYERS 155 202 165 168 147 192 173

aR - trees In the reproduction size claps (seedlings and saplings); M - trees in the mature size class (crowns
contribute to ovarstory tree cover). °Tr - average cover less than 0.5%. cZero indicates species occurred
In trace amounts only In all sampled stands.



2.6.1. Abiee amabilia/Achlya triphylla association--site and general stand characteristics.

Plot Elev. Slope Soil Parent

Eff.
rooting
depth

A-horizon
thickness

Texture
of A

Texture
of B

Profile
stoniness Soil Stand age Climax tree Climax tree

Tree
canopy
density

Est.
siteno. (m) ($) Aspect Landform series material (cm) (cm) horizon horizon (8 by vol) drainage (years) species A species 8 (9) class

12 1370 15 SE bench Lucky boy andesite 60-90 10-15 loam 30-40 moderately old growth Abiee 20-30 IV

well drained >300 aabilia
13 1340 60 SW smooth slope Blue River andesite 60-90 3-5 loam sandy loam 50-60 we11 drained old growth Abiee 50-60 IV+

upper 1/3 >300 mnabilie
72 1250 10 lR ridgetop ND ND ND ND ND ND ND ND young Abiee Tauga 70-80 IV

100-150 amabilia
74 1220 25 S uneven slope "mixed deep, mixed 180-210 5-10 silt loam silt loam 0-10 well drained old growth Abiee Tauga 60-70 111middle 1/3 coliuvium" colluvium >300 mmbilia

102 1400 15 SE smooth slope ND ND ND ND ND ND ND ND young with Abiee Tauga 30-40 111
lower 1/3 old growth a abilis

129 1220 20 S smooth slope Carpenter andesite 180-210 15-20 sandy loam loam 10-20 well drained old growth Abies Tauga 60-70 IV+
middle 1/3 colluvium >300 amabilie

183 1220 30 W uneven slope Carpenter andesite 150-180 10-15 sandy loam 40-50 well drained old growth Abiee Tauga 60-70 Ill-middle 1/3 coliuvium >300 amzbilie
184 1250 60 W ridgetop Carpenter andesite 120-150 10-15 sandy loam 50-60 well drained old growth Abiee Tauga 30-40 IV

colluvium >300 amzbilie
185 1370 70 W smooth slope Blue River volcanic ash 90-120 silt loam 20-30 well drained old growth Abies Tauga 60-70 IV

upper 1/3 and pumice >300 amabilie
186 1370 70 SW smooth slope Blue River volcanic ash 90-120 silt loam 20-30 well drained young Abiee Abiee 70-80 IVupper 1/3 and pumice 100-150 amabilia grundis
191 1400 45 S smooth slope Carpenter andesite 150-180 5-10 loam 30-40 well drained mature Abies Shies 60-70 Ill-middle 1/3 colluvium 150-300 grandie arnabilie
213 1190 20 S smooth slope Blue River andesite 60-90 sandy loam 30-40 well drained young Tauga Abiea 60-70 IVmiddle 1/3 100-150 amabilie
269 1280 50 NW smooth slope ND ND ND ND ND ND ND ND young Abiee Tauga 70-80 IVmiddle 1/3 100-150 amzbilie
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2.6.2. Abiea amabilie/Aehlye triphylla association--stand table (values in percent).

Plot number Avg. Con-

Species 12 13 72 74 102 129 183 184 185 186 191 213 269 Cover stancy

TREE LAYER

a heterophyZlaTsu
Ra 3 5 3 2 2 2 3 5 1 5 3 3

17

85

46g
M 5 15 10 55 70 70 0b 0

Peeudotauga menaieeii R

M 20 40 55 50 25 55 50 30 75 80 80 80 50

I

T53

rc 5
Thuja plicata R

I
0 0

Abies grandis R 2 1 5 5 1 1

3

38
51

M 10 25
12 0

1
Abies amabiZis R 10 5 5 10 8 10 35 13 50 2 Tr 2 5

M 35 Tr 10 20 1 1 3 5 Tr
I I 3

60

38
Abies prooera R 2 2

30
54

M 15 25 8 1 20 1 1 5

0 0
Pines monticoZa

R 5 3 38
M 1 20 Tr 10 0 0

Piota engeLrennii R Tr 8
M 5

Total R 12 12 10 13 10 12 37 17 56 8 35 9 10

6

19

87
M 71 75 88 75 95 111 121 103 81 80 100 81 5

TALL SHRUB LAYER

Aoer oiroinatum 10 8 1
2 2 1 1 10 5 3 69

Rhododendron maorophyZZum 10 Tr 15

Castanopeia ohrysophylCa I 1

T 8
Corns nuttalZii I r

Corytut cornuta var.

2
Tr 8

oalifornioa
I

I 23
BoZodiecus discolor 10 I T 8
Vaooinium parvifoZium

1

2

r

3 85
Vaooinium membranaceum 3 15 5 3 3 2 I 1 1 2

0 a
Oplopanax horridwn Tr

I Tr 8

Rubus s tabilie 6 1 Tr 8
Amelanohier alnifolia
Paohiatima myreinitea I I 1 I I Tr 10 1 54

8
Almss sinuata Tr

0
T 38

Ribes Zaoustre Tr I 1
1 3

r

Total 9 36 15 14 5 2 2 5 4 9 I 15 18 9

LOW SHRUB LAYER

Barbaric nervosa I 5 7 1 10 1 15

2
3

1

54
62

Rosa gyeewcarpa 9 I 1 1 1 1 3
1 85

Rubus ureinue 1 1 1 2 1 1 I 1 2 I

1

7
46

Rubes Zaeiococcus
oe moZZiehorioarS m

9
8

5
1

2 2 I

2 2 2 5 10 2 54
y p p

Total 9 18 8 4 2 3 6 11 5 4 13 11 34 9

HERB LAYER

Linnaea borealis 2 3 7 4 I 3 2 35 5 4

2
5

1

77
69

Polystichwn munitum 1 I Tr I I 1 7 I

4
Viola eempervirena 1 I 4 1 1 3 3 1 3 40

1

77
46TrientaZia Zatifolia I I 1 1 2 2
8

Coptie laciniata 5
Tr

4
Galiwn trifZorum 7 1

1 1 3 1 5 1

I

5

54Bieracium albiflorum 2 1 1 1 I 1 2
1 T 15

Synthyris reniformie 5 r

14 100Achtys triphylla 30 30 10 10 2 2 2 10 30 10 25 12 10
4 8

Chimaphila wnbellata 7 1 3 5 3 3 8 1 1 I 25
1 1

5

77Chimaphila menaieeii I I I I 1 I I I I

4
Trillium ovatum 1 1 1 1 1 I 1 1

2
5
6

Anemone deltoidea 7 8 1 2 1 1 I 2 I 9
1

Anemone oregana I 1

Tr 5

1

Xerophyllwn tenax 10 10 1
2 2

2

3

62
Adenocaulon bicolor 1 2 I 8 5 10 3 1

6
Coodyera oblongifolia I I 1 1 1 I 1 1 1

I

2

77PyroZa pieta I 1 I 1 I 1 I I Tr I
1 62

Pyrola secunda 1 2 3 1 1 1 1 I

8Tiarella unifoliata I 9 8 5 2 1 1 4 5 25 2 5 5

8Tiarella trifotiata I
Tr

62
Vancouveria hexandra Tr I I 2 1 I 1 I 1

Bromue sp. 8 1 1 1 1

T
31
1Feetuca occidentalie I I r 5
8

Melica eubulata I Tr

Grasses 7 1 1
3 1 31

Carer sp. 10 7 1
1 23

Luaula intermedia I I I Tr 23

Pteridiwn aqui linum 65 12 2 2 15 1 7 46

Liatera caurina Tr I 1 1
I 1 1 Tr 54

8Snilacina etellata 9 2 1 2 1 1 2 1 4 1 I 2 5

Streptopue roseue var.
ourvipee 9

1 8
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2.6.2. Abies amabilia/Achlya triphylZa association (continued).

Plot number
Av Con-

Species 12 13 72 74 102 129 183 184 185 186 191 213 269
g.

Cover stancy

HERB LAYER (continued)
Aearwn caudatum 2 1 Tr I I 1 1 50 2 1 1 5 85
Athyrium filix-femina 9 1 8
Disporum hookeri 1 I I Tr 23
Oalium oreganwn 2 8 I 1 3 1 2 1 54
Montia aibirica I 1 1 5 1 31
Dicentra formosa 8 1 I 15
Clintonia uniflora 10 2 1 10 1 3 1 2 1 2 69
Corpus canadenais 10 1 I 10 2 3 2 46
Viola glabella 30 10 I 1 1 3 I 1 4 62
Campanula scouleri I 1 I 1 2 1 1 46
Corallorhiza merteneiana I I I I I Tr 38
Corallorhiza maculata 1 Tr 8
Arnica latifolia 3 Tr 8
Fragaria vesca var.

bracteata I 2 I I Tr 38
Mitella sp. 35 3 8
Nemophila parviflora 3 Tr 8

Oemorhiza purpurea I Tr I 1 1 7 1 1 1 62
Pedicularis racemosa 10 I 1 1 23
Seneeio harfordii I I I Tr 23
Arenaria macrophyZZa 7 I I 15

Lathurus nevadensis 9 I 8

Actaea arguta 2 1 Tr 15
Lilium columbiar.+.am Tr 0 8
Veratrum viride 1 Tr B

Stachys palustris 5 1 Tr 15
Trisetum eernuum 2 1 3 1 1 I 38
Aralia californica 1 4 Tr 15
Senecio triangularis 9 1 8

Total 241 154 70 40 45 36 27 59 75 159 89 59 109 88

TOTAL UNDERSTORY 271 220 103 71 62 53 72 92 140 180 138 94 171 125
TOTAL ALL LAYERS 342 295 191 146 157 164 193 195 221 260 238 175 227 212

bR - trees In the reproduction size class (seedlings and saplings); M - trees IR the mature size class (crowns contribute to overstory tree cover).
Zero Indicates species occurred in trace amounts only in all sampled stands. Tr - average cover less than 0.5%.
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2.7.1. Abiee procem/Clintonia uniflom community--site and general stand characteristics.

Eff.
rooting A-horizon Texture Texture Profile

Plot Elev. Slope Soil Parent depth thickness of A of B stoniness Soil

no. (m) (5) Aspect Landform series material (cm) (cm) horizon horizon (% by vol) drainage

82 1310 20 N uneven slope Blue River andesite 90-120 10-15 loam silt loam 30-40 well drained
middle 1/3

161 1280 15 SW bench Wildcat volcanic ash 120-150 loam 30-40 well drained
and pumice

162 1310 20 SW smooth slope Wildcat volcanic ash 120-150 loam 30-40 well drained
middle 1/3 and pumice

267 1280 25 NW smooth slope ND ND NO ND NO NO ND ND

middle 1/3

268 1280 35 N smooth slope ND NO ND NO ND ND ND ND

middle 1/3

273 1250 15 W hummocky Wildcat volcanic ash 180-210 loam 0-10 well drained

upland and pumice

274 1280 3 S rldgetop Wildcat volcanic ash 120-150 loam 20-30 well drained

and pumice

Tree
canopy

Stand age climax tree climax tree density Est.
(years) species A species B (5) site

class

young Abiee Tauga
100-150
young Abiee

100-150
young Abiee

100-150
young Abies Tauga

100-150
young Abiee Teuga

100-150
young Abies

100-150
young Abiee Tango

100-150

20-30 III

70-80 II-

60-70 II

70-80 IV

30-40 IV

70-80 11

70-80 III-
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2.7.2. Abiee procera/Clintonia uniflom community--stand table (values In percent).

Plot number
Avg Con-

Species 82 161 162 267 268 273 274
.

Cover stancy

TREE LAYER

Teuga heterophylla Re 2 1 1 2 Tr 1 I 86
M 10 20 3 29

Pseudoteuga menziesii
R I 1 Trb 29

M 10 25 10 35 15 1 14 86Abies amabiZis R 5 5 2 10 5 3 5 5 100
M 30 Tr 1 15 15 Tr 5 9 100Abies procera R 4 1 2 1 2 1 71
M 50 50 60 50 40 70 50 53 100

Pinus monticola
R I Tr 14
M 2 Tr 30 1 5 57Tsuga mertensiana
R I Tr 14
M 5 2 1 29Pinus contorta R Oc 0
M 2 Tr 14

Tot aI R 11 8 2 14 8 6 7 7
M 80 60 93 87 140 85 59 85

TALL SHRUB LAYER

Acer circinatum 1 I 10 2 43
Rhododendron maerophyZZum Tr 0 14
Vaecinium parvifolium

I Tr 14
Vaccinium membranaceum 3 7 5 6 ` 5 12 5 6 100
Vaccinium alaskaense Tr 0 14

Rubus parviflorus I Tr 14
Ame Lanchier aZnifolia Tr 1 Tr 29
Ribes lacustre I Tr I Tr 43
Sorbus sitchensis I 2 Tr I 1 57

Total 4 8 8 7 7 13 17 9

LOW SHRUB LAYER

Berberis nervosa Tr 0 14
Rosa gymnocarpa Tr 2 2 Tr 1 57
Rubus ursinus Tr 4 1 Tr 1 57
Rubus lasiococcus 7 3 1 1 1 20 5 100
Symphoricarpos mol lie 6 I 14

Total I 7 3 13 4 I 20 8

HERB LAYER

Linnaea borealis 3 10 2 29
Polystichum munitum Tr I 2 Tr 43

Viola sempervirens 1 3 I 17 20 2 3 7 100
Trientalis latifolia Tr I 1 Tr 43

Galium trifZorum 1 1 Tr 29
Hieracium albiflorum 1 Tr I 1 I 1 1 86
Achlys triphylla 15 8 7 6 3 9 4 7 100
Chimaphi la umbe llata 1 1 1 I 2 1 86
ChinaphiZa menziesii I 3 I I I 1 1 100
Trillium ovatum I I 1 1 1 1 86
Anemone deltoidea I I I 1 1 3 I 100
Anemone lyalZii Tr 14

Anemone oregano I Tr Tr 43

Xerophyllum tenors I 2 1 57
Adenocaulon bicolor Tr 0 14

Goodyera obtongifolia 1 2 1 Tr 1 1 71

Pyrola pieta 1 1 1 I 1 2 1 100

Pyrola secunda 1 2 3 2 6 3 3 100

Pyrola asarifolia I Tr 14

Tiarella unifoliata 3 1 5 7 3 3 71

Vancouveria hezandra 2 4 5 2 43

Grasses 2 Tr 29

Luzula intermedia Tr Tr 29

Pteridium aqui linum 12 2 1 Tr 15 4 5 86

Listens caurina 1 1 1 1 I 1 I 100

Smilacina stellata I Tr 14

Streptopue rosette var. curvipes Tr 14

Asarum caudatum Tr I Tr Tr 43

Disporum hookeri Tr 0 14

Galium oreganum 1 3 1 2 5 4 3 3 100

Mantis sibirica Tr 14

Dicentra formosa Tr 14

Clintonia uniflora 2 12 3 1 3 12 30 9 100

Cornus canadensis 1 9 60 2 10 71

Viola glabella 1 1 I 2 I I 86



118

2.7.2. Abies procera/Clintonia unifZora community (continued).

Plot number

Species 82 161 162 267 268 273 274
Avg. Con-

Cover stancy

HERB LAYER (continued)

Campanula ecouleri 1 I 7 2 2 57

Corallorhiza mertensiana I Tr 14

Arnica latifolia I 1 15 2 43

Fragaria veeca var. bracteata 1 2 Tr 29

Osmorhiza purpurea 1 Tr 1 2 1 57

Senecio harfordii 6 2 1 29

Valeriana sitchensis 1 Tr 14

Liliun oolumbianum I Tr 14

Veratrum viride 1 1 I Tr 43

Trieetun cernuun 1 1 I Tr 43

0 14andromedea Tr
Aypopitye monotropa Tr 0 14

Aster ledophyllus Tr 0 14

Senecio trianguZaris 1 Tr 14

Total 57 44 28 71 141 75 73 67

TOTAL UNDERSTORY 73 67 41 167 160 95 117 91

TOTAL ALL LAYERS 153 127 134 254 300 180 176 176

0R - trees In the reproduction size clss (seedlings and saplings); N - trees in the mature size class (crowns
contribute to overstory tree cover. Tr - average cover less than 0.5%. cZero indicates species occurred In
trace amounts only in all sampled stands.



2.8.1. Abies aczbilia/Ticwel la un{ oliata association--site and general stand characteristics.

Plot Elev. Slope Soil Parent

Eff.

rooting

depth
A-horizon

thickness

Texture

of A
Texture

of B

Profile

stoniness Soil Stand age Climax tree Climax tree

Tree
canopy Est.
density siteno. (m) ($) Aspect Landform series material (cm) (cm) horizon horizon (S by vol) drainage (years) species A species B (8) class

14 1280 50 NW smooth slope Blue River andesite 60-90 5-10 loam loam 40-50 well drained old growth Abiea 60-70 111+Iower 1/3 >300
52 1190 15 NW uneven slope Carpenter andesite 120-150 10-I5 silt loam silt loam 30-40 moderately old growth Abiea Teuga 40-50 I1-lower 1/3 colluvium well drained >300
53 1010 10 NW toe slope Carpenter andesite 120-150 10-15 silt loam silty clay 40-50 we11 drained old growth Abiea Tsuga 40-50 11colluvium loam >300
75 1160 10 SW bench "mixed deep, fine 90-120 5-10 silt loam silt loam 10-20 moderately old growth Abiea Teuga 70-80 111+

colluvium" colluvium well drained >300
83 1220 35 NE uneven slope Blue River andesite 90-120 10-15 sandy loam sandy loam 30-40 we11 drained old growth Abies 60-70 111+middle 1/3 >300

182 1190 25 W uneven slope Blue River volcanic ash 90-120 10-15 silt loam silt loam 20-30 well drained old growth Abiee Taupe 70-80 IV+middle 1/3 and pumice >300
215 1070 25 N uneven slope 81ue River andesite 60-90 silt loam 20-30 well drained old growth Abiea Teuga 60-70 111upper 1/3 >300
238 1190 40 N smooth slope Tidbits andesite 150-180 25-38 silt loam silt loam 30-40 well drained old growth Abtiea Teuga 60-70 111middle 1/3 colluvium >300
254 1220 20 SW hummocky "mixed pyroclastic 210-300 38-51 loam silt loam 0-10 moderately old growth Abtiea 40-50 111+upland colluvium" colluvium well drained >300
262 1220 55 W smooth slope "mixed

"

pyroclastic 150-180 38-51 silt loam silt loam 30-40 well drained old growth Abiea Tango 60-70 11upper 1/3 colluvium colluvium >300
265 1010 0 strew ND ND ND ND ND ND ND ND old growth Abtiea Tango 70-80 111+terrace >300
266 1160 0 hummockY ND ND ND ND ND ND ND ND o growth Abies Teuga 70-80 IIIupland
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2.8.2. Abiea amabiZie/TiareZZa unifoliata association--stand table (value in percent).

Plot number Avg. Con-

Spec l as 14 52 53 75 83 182 215 238 254 262 265 266 Cover stancy

TREE LAYER

Tauga heterophyZla Ra 2 5 4 2 1 3 2 to 20 6 3 3 5 100

M 10 25 25 40 70 70 1 15 70 I IS 28 92
RPseudoteuga menaieeii
M 35 35 35 35 40 30 75 50 35 20 1

I

50

Trb
37

c

8

100

RThuja plicata
M 5

O

Tr
0
8

Abies grandis R 0 0

H I Tr 8

Abiea amabilie R 10 10 8 10 5 10 3 15 10 3 5 10 8 100

M 20 20 10 15 15 2 2 25 1 1 35 25 14 100
R

Abies procera
M 40 10 2 I 5 1 1

0

5

0

58
R

Pinus monticola
M I Tr 25 1

0
2

0
33

R
Picea engelmannii

M 3S

0

3

0

8

Total R 12 15 12 12 6 13 5 25 30 9 8 14 13

M 106 80 75 100 82 102 147 76 52 96 74 92 89

TALL SHRUB LAYER
6

Acer oircinatwn 3 18 7 5 1 3 15 5 5 7
25

Rhododendron macrophbllum 1 1 2 Tr
T 25

Taxue brevifolia 2 1 Tr r

T 25
Vaccinium parvifoliwn Tr 1

2

6 18

r

4 83
Vaccinium membranacewn 12 1 1 2 1 1 5 5

6 2 42
Vaccinium alaekaenae 3 1 10 2

1

50
oplopanax horridum 5 2 5 1

1

2 2

2

T
Rubue epectabilie

2

Tr 8
Pachietima myreinitee

1 1 4 I 33
Ribee Zacuatre

Total 15 23 14 6

2

4 1 13 4 26 25 16 24 13

LOW SHRUB LAYER
to I 8

Berberis nervoea Tr 42
a 1 I 1 1 1

6Rosa gymnooarp
Rubue ureinua 2 2 1 2 2

1

1

I

2
2 1

Tr
7
17

Rubue nivalis
Rubus Zasiococcue 10 1 2 1 1 2

1

2 I 2

Tr

67
8

Symphoricarpoa molivelitii 2 Tr 8
afoa ovaGaulther

Total 10 2 3 3 5 4 3 1 18 2 3 4

HERB LAYER

Linnaea borealis 1 2 1 I 3
1

1

I

42

83
etichwn munitumPol 1 3 Tr 1 1 2 1

4

1

Tr 1 2 83y
Viola sempervirena 2 2 3 3 1 5 2

I Tr 17

Trienta lie latifolia
3 3 2 I 25

Coptis Zaciniata I 1 1 Tr 33

Galiwn triflorwn Tr 8

Rieracium albiflorwn 2 1 5 5 5 9 13 11 100

Achlye triphylla 60 5 3 2 20
6

42

Chimaphila umbellata
1

1 1 1

I

1 I Tr 1 I 67
Chimaphila menaiesii

1 I 1 1 1 I 1 1 67

Trillium ovatum
2 I I 1 I 1 3 1 1 67

Anemone deltoidea Tr 8

Anemone ZyaZZii 1 Tr 8

Anemone oregano 2 Tr Tr 25

Xerophyllum tenax 2

1 1 2 3

1 50

Adenocaulon bicolor 1 2
1

1

I 67

Goodyera oblongifolia 1 1 1

1

1

1
I Tr 33

6PyroZa pieta
ola aecundaP 1 2 I I 1 I I

1 3 25

1

6

1

12

7
100

.yr
Tiarella unifoliata 30 10 20 15 2 10

I

10 10
Tr 8

TiareZZa trifoliata
8 1 10 1 3 1 2 2 2 67

8Vancouveria hexandra 1 Tr

Malica eubulata Tr 8

Grasses 2
1

Tr 8

Luaula intermedia
Pteridium aquilinum 10 8 50

6 2

4
28

oxalis oregana
Lietera caurina 1 I I 1

1

1 I

Tr
50

8

Snilacina racemosa
.9nilacina atelZata 7 1 5 1 2 2 5 8 12 28

12

11

6
7
4

92
50

topue roeeue var. curvipesStre 8 7 15 2
T 1 67p

Aearum caudatwn 5 1 I 1 4 2 I r
2 2 1 67

rium fi Zix-feminaAth 2 Tr 1 Tr I 1

1 1 1 67y
Dieporwn hookeri I I 1 1 1 3

2 1

Tr 33
Calium oreganum 1

1 3 3
25

Montia sibirica
1

Tr 8
Dicentra formosa 28 27 9 67

CZintonia uniflora 30 7 5 1 5 2



2.8.2. Abiea amabilis/Tiarella unifoZiata association (continued).

Species
Plot number

Avg. Con-
14 52 53 75 83 182 215 238 254 262 265 266 Cover stancy

HERB LAYER (continued)
Corpus canadenaia 35 7 20 1 15 7 15 15 5 2 6 9 11 100Viola glabella I 1

I Tr 25
Campanula ecouleri I 3 Tr 17Corallorhiaa merteneiana 1 I 1 I I Tr 42
Arnica latifolia 8

1 8
Oemorhiaa purpurea

I Tr 8Pedicularie racemosa Tr 8Senecio harfordii
I Tr 8

Aetaea arguta
I Tr Tr 17Veratrurn viride Tr 0 8Trisetum eernuum 1 Tr 8

Total 215 60 89 33 71 43 48 66 37 84 121 95 80

TOTAL UNDERSTORY 252 100 118 54 86 61 69 96 III 118 147 136 110
TOTAL ALL LAYERS 358 180 193 154 168 163 216 172 163 214 221 228 199

aR - trees in tie reproduction size class (seedI ingscand saplings); M - trees in the mature size class (crowns contribute to overstorytree cover). Tr * average cover less than 0.5%. Zero indicates species occurred in trace amounts only in all sampled stands.

2.9.1. Chmeaec%paria nootkatensie/Oplopanax horridum association--site and general stand characteristics.

Eff.
Treerooting A-horizon Texture Texture Profile canopy Est.Plot Elev. Slope Soil Parent depth thickness of A of B stoniness Soil Stand age Climax tree Climax tree density siteno. (m) (%) Aspect Landform series material (cm) (cm) horizon horizon (% by vol) drainage (years) species A species B (%) class

222 1370 50 NV smooth slope Blue River andesite
upper 1/3

223 1280 70 N smooth slope Tidbits andesite
upper 1/3 colluvium

224 1160 55 N smooth slope Tidbits andeslte 120-150
middle 1/3 colluvium

234 1160 40 NE smooth slope Carpenter andesite
middle 1/3 colluvium

235 1190 50 NE uneven slope Tidbits andesite
middle 1/3 colluvium

236 1220 80 NE smooth slope Tidbits andesite
middle 1/3 colluvium

237 1250 40 N ridge op Tidbits andesite
colluvium

loam 40-50 well drained

25-38 silt loam silt loam 50-60 well drained

10-15 silt loam loam 30-40 well drained

5-10 loam loam 60-70 well drained

5-10 loam loam 10-20 well drained

5-10 loam loam 30-40 well drained

5-10 loam loam 20-30 well drained

young Abiea Chamaeeyparia 30-40 V
100-150 amabilie

old growth Abiee Tauga 60-70 IV
>300 amabilie

old growth Abiee Thuja 60-70 IV
>300 amabilie

old growth Abiea Tauga 80-90 IV+
>300 amabilia

old growth Abiea Chamaeeyparia 40-50 V
>300 mrobilia

old growth Abiea Chanaecyparis 60-70 V
>300 amabilie

old growth Abiea Tsuga 70-80 V
>300 amabilia

60-90

120-150

150-180

150-180

150-180

150-180
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2.9.2. Chamaecyparie nootkatenaie/Oplopanax horridwn association--stand table (values In percent).

Plot number
Avg Con-

Species 222 223 224 234 235 236 237
.

cover stancy

TREE LAYER

Tauga heterophylia As 3 5 1 5 2
b

5 3 86
M 10 5 75 Tr 2 57

Peeudatauga menaieaii R Oc 0
M Tr 70 60 IO Tr 20 71

Thuja plicata R 2 Tr 14

H 25 10 5 29
Abiee amabilie R 15 5 1 25 5 8 10 10 100

H 45 25 2 3 15 20 16 66
Abiee procera R 0 0

M Tr 0 14

Chamaeoyparie nootkateneie R 7 2 5 5 1 3 71
M 33 40 45 80 28 57

Total R 25 10 4 32 12 13 16 16
M 88 100 87 85 43 60 110 71

TALL SHRUB LAYER

Acer cirainatwn 5 90 15 2 2 16 71
Rhododendron macrophyltwn 7 1 14
Taxue brevifoCia Tr 14

Vaociniwn membranacewn 3 1 I 1 1 57
Vacciniwn alaekaenee Tr 0 14
Oplopanax horridwn 2 2 5 1 50 30 2 13 100
Aoer giabrwn var. douglasii I Tr 14

Rubue epectabilie 2 I I I 1 1 71
Ribes Zacuetre 3 1 1 2 2 I 1 86

Total 18 8 97 3 69 36 6 33

LOW SHRUB LAYER

Berberis nervosa 2 Tr 29
Rosa gymnocarpa Tr 14

Rubue ureinus Tr 14

Rubue Zaeiococoue 10 2 I 2 43

Total 10 4 3 1 2

HERB LAYER

Linnaea borealis I I Tr 43
Polyetichum munition 1 2 5 2 2 3 1 2 100
Viola aempervirene 1 2 1 43
Calium trifiorwn 1 1 1 1 1 57
Achlye triphyZla 5 10 1 2 2 3 3 86
ChimaphiZa wnbetlata Tr 14
Chimaphila meneiesii 1 1 Tr 43
Trilliwn ovation 1 1 1 I 1 I 1 86
Anemone deltoidea 1 I I I I 71
Xerophyliwn tenax I Tr 14

AdenocauZon bicolor 1 I 1 1 57
Ooodyera obZongifolia Tr 14
Pyrola pieta I I Tr 43
Pyrola eecunda 1 1 Tr 29
TiarelZa unifoliata 5 10 2 3 5 15 4 6 100
Vancouveria hexandra 2 I 1 8 2 57
Bromus sp. 1 Tr 14
Melioa eubulata 1 1 1 Tr 43
Luau Ca intermedia 1 Tr 29
S)niiacina racemoea I I Tr 29
SniZaoina ateZlata 1 7 5 2 5 20 20 9 100
Streptopue roaeue var. curvipes I Tr 29
Aearum caudatum 1 10 1 8 3 1 3 86
Athyriwn filix-femina 1 1 7 8 2 3 71
Dieporwn hookeri

1 1 I 2 I 57Oalium oreganum
1 1 1 l 43Montia eibirioa

1 1 20 8 40 to 71Dicentra formoea 2 2 2 1 43Ciroaea alpina
1 10 4 8 3 57

Ctintonia uniflora 5 1 2 1 1 57Cornea canadeneia 3 15 8 1 6 5 71Viola glabella
1 Tr 14

I
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2.9.2. Chamaecyparis nootkateneis/Oplopanaz horridum association (continued).

Plot number
Av Con-

Species 222 223 224 234 235 236 237
g.

cover stancy

HERB LAYER (continued)

Campanula scouleri 1 I Tr 29
Cora Zlorhiza mertensiana I I Tr 29
Osmorhiza purpurea I I 1 2 1 1 71
Senecio harfordii 1 I I Tr 43
Actaea arguta 3 2 I 1 43
h'ydrophuZlum sp. 15 5 2 3 43
Tolmiea menziesii 10 3 1 2 43
Tricetum cernuum 2 1 1 I 43
Dryopteris austriaca

I Tr 14

Total 33 62 31 31 97 104 98 63

TOTAL UNDERSTORY 86 84 132 69 178 154 120 114
TOTAL ALL LAYERS 174 184 219 154 221 214 230 185

aR = trees in the reproduction size class (seedlings and saplings); M - trees in the mature size class (crowns contribute
to overstory tree cover). bTr - average cover less than 0.5%. cZero indicates species occurred in trace amounts only
in all sampled stands.


