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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 heterophylla (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 s controlled mainly by moisture availability.
Eleven climax or near-climax associations and three seral communities
were recognized within the Tsuga heterophylla zone. Associations range
from the Pseudotsuga/Holodiscus on very dry sites to the Tsuga/Polystichum=
Oxalis on wet sites. In the Abies amabilis zone, nine units were identi~-
fied--seven climax or near-climax assocliations and two seral communities.
Driest habitats in the zone are occupied by the Abies-~Tsuga mertensiana/
Xerophyllum assoclation and wettest sites support the Chamaecyparis/
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 avallable 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
Biologlical Program. The informatfon 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 heterophylla, Abies amabilis, 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 assocliated 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
heterophylla 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 heterophylla 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/Holodiscus discolor/Gaultheria shallon
at the dry end to Tsuga heterophylla/Polystichum munitum--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/Adiantum-Athyrium, Tsuga/Polystichum/Oxalis, Tsuga/
Acer/Berberis, Tsuga-Pseudotsuga/Fhododendron/Berberis, and Pseudotsuga/
Holodiscus/Gaultheria. Balley and Poulton (1968) also described a number
of seral communities in the Tillamook Burn.




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 amabilis/Vaceinium
alaskaense association as the climatic climax in the 4Abies zone of the
Mount Rainier Province. In the Mount Adams Province the comparable
association was the Abies--Tsuga heterophylla/Vaceinium membranaceum.
Franklin identified the Abies amabilis--Tsuga mertensiana/Vaceinium
membranaceun 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

TF, 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.)




grouped into six soill 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,

L, 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 occuby 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 amabilis 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 L450-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 m®/ha. The 125-year-old
forests, sometimes called ''second growth,!' are typically dominated by
Pseudotsuga menziesii (Tsuga heterophylla zone) or Abies procera (Abies
amabilis zone).

METHODS

Collection 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,




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 5%. 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

egetation 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




between plots 7 and j was calculated as:

)

0 2min (a.,,a.
SIM(2,7) = ik gk

1
n =1 Ay + ajk
where aik and ajk 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 fileld 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. [f highly dissimilar plots
are proximate in the ordination plane, then causative environmental factors
of vegetation distribution have not been resolved, for those plots.

OQur 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 amabilis zone and those found within the low~
elevation Tsuga heterophylla 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 30%) 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 seral status of the plot as shown




by the age structure of trees or by representation of characteristic under-
story species such as Pteridium aquilinum. Definitive association features
often Include a narrow range of soll or site characteristics that help
decisions about doubtful plots. In some instances site quality was useful
in distinguishing between assoclations.

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.
of species in any given stand is an expression of these tolerances and
abilities for utilizing critical resources of that particular environment
at that time. Two stands of the same seral status and having similar
vegetation are presumed to have the same underlying availability of
critical environmental resources. |f 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 €3

of only minor causative significance, then many /
dissimilar stands will be positioned together ,//cm'D
and erratic, haphazard distribution of most //%§$
species will result along the gradient.
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for the X axis represented highly divergent
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ized ordination plane is shown In Figure 1.
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Two-dimensional ordination of stands representative of climax associations within the Tsuga heterophylla zone,
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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
Holodiscus, Whipplea modesta, and Berberis mnervosa. 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-dralned 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, Polystichum
munitum, and Acer circinatum. 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 (40%), 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




10

shrubs are Gaultheria shallon, Rhododendron macrophyllum, and Castanopstis
chrysophylla, whose collective cover totals 156%. 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 cireinatum is the main shrub (15% cover), and the herb layer is domi-
nated by Linnaea borealis, Viola sempervirens, and Coptis laciniata
(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 dralnage patterns in mountain topography, and many
other atmospheric and soil factors contribute to the complex temperature
gradient.

Abies amabills zone

The Abies amabilis 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 amabilis 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 sltes support meadow vegetation or very open stands
of young Pseudotsuga mensiesii, Abies grandis, Libocedrus decurrens, and
Ouercus 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/Xercphyllum tenaxr 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, zonsisting entirely of scattered Vaccinium
rembranaceum, The herb layer is made up of a fairly dense stand of
Yerophyllum 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 amabilie/Tiarella unifoliata
assoclation. It is situated on a level stream terrace at 1010 m elevation
The soll is deep and well drained, The overstory is made up of Pacific .
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silver fir and Engelmann spruce of moderate density (70%-80% canopy cover-
age). Tree reproduction is predominantly silver fir and western hemlock.
Three species make up the bulk of understory cover--Tiarella unifoliata,
Smilacina stellata, and Clintonia uniflora. Together these three species
total 80% 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--
Vaceinium alaskaense/Cornus canadensis association and is located on a 40%
north-facing slope at an elevation of 910 m, Plot 77 is classed with the
Abies amabilis/Vaccinium membranacaim/Xerophyllum 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-cTimax associations and three seral communities in the Tsuga
heterophylla zone and seven climax and two seral units in the Abtes amabilis
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
heterophylla zone even though they share many characteristics with the 4bies
amabilis zone,

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

1. Tsuga heterophylla zone
1.1. Pseudotsuga menziesii/Holodiscus discolor (Psme/Hodi)
. Peseudotsuga menziesii--Tsuga heterophylla/Corylus cornuta
v. californica (Psme-Tshe/Cococa)
1.3. Tsuga heterophylla/Castanopsis chrysophylla (Tshe/Cach)
1.4, Pseudotsuga menziesii/Acer cireinatum/Gaultheria shallon?
(Psme/Acci/Gash)
1.5, Tsuga heterophylla/Rhododendron macrophyllum/Gaul theria shallon
(Tshe/Rhma/Gash)
1.6. Tsuga heterophylla/Rhododendron macrophyllum/Berberis nervosa
(Tshe/Rhma/Bene)
1.7. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/
Berberis nervosa (Tshe-Abam/Rhma/Bene)
1.8. Pseudotsuga menziesii/Acer circinatum/Berberis nervosa?
(Psme/Acci/Bene)
1.9. Pseudotsuga menziesii/Acer circinatum/Whipplea modesta?
(Psme/Acci/Whmo .
1.10. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/
Linnaea borealis (Tshe-Abam/Rhma/Libo)
1.11, Tsuga heterophylla--Abies amabilis/Linnaea borealis (Tshe-Abam/Libo)
* 112, Tsug? heterophylla/Acer circinatum/Polystichum munitum (Tshe/Acci/
Pomu) -
1.13. Tsuga heterophylla/Polystichum munitum (Tshe/Pomu)
1.14, Tsuga heterophylla/Polystichum munitum--Oxalis oregana (Tshe/Pomu-
Oxor)

2, Abies amabilis zone

2.1, Abiles amabilis-~Tsuga mertensiana/Xerophyllum tenaxz (Abam-Tsme/Xete)

2.2, Abies amabilis/Vaceinium membranaceum/Xerophyllum tenax (Abam/Vame/
Xete)

2.3. Abies amabilis/Rhododendron macrophyllum--Vaceinium alaskaense/
Cornus canadensis (Abam/Rhma-Vaal/Coca)

2.4, Abies amabilis/Vaccinium alaskaense/Cornus canadensis (Abam/Vaal/Coca)

2.5. Abies procera/Achlys triphylla® (Abpr/Actr)

2.6, Abies amabilis/Achlys triphylla (Abam/Actr)

2.7. Abies procera/Clintonia uniflora® (Abpr/Clun)

2.8. Abies amabilis/Tiarella unifoliata (Abam/Tiun)

2.9. Chamaecyparis nootkatensis/Oplopanax horridum (Chno/Opho)

1. Tsuga heterophylla zone

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

’Seral community,
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Table 1, Average cover and cons anc. vatues Ci percent) for mportant plast species in 14 forest communities in ihe Isugu hetercphyila zone,
Psme-Tshe/ Psme/Acci/ Tshe/Rhma/ Tshe/Rhma/ Tshe-Abam/ Psme/Acci/ Psme/Acci/ Tshe-Abam/ Tshe-Abam/ Tshe/Acci/ Tshe/Pomu-
Psme/Hodi® Cococa  Tshe/Cach Gash Gash Bene Rhma/Bene Bene Whmo Rhma/L ibo Libo Pomu Tshe/Pomu Oxor
Species Tov. Con, Cov, ton, fov. Con. Cov, Com. Cov. Com. Cov. ton. Cov. Cor. Cov. ton, Cov. con. Cov, Con. Cov, Con. Cov. Con. Cov. Con. Tov. Com
TREE LAYER
Tsuga heterophylla Rb ¢ 25 2 67 4 81 8 100 8 100 8 100 8 100 11 100 16 100 10 100 15 100 7 100 9 146 1 100
M 3 47 7 56 54 38 20 76 43 100 48 100 3179 5 45 29 83 b2 95 2175 L 00 23 100
Pgeudotsuga menziesii R 8 100 8 93 5 75 Tro 23 Tr 7 Tr 8
M4 100 37 100 36 100 60 100 45 100 45 100 33 100 58 100 68 100 42 100 40 100 49 100 42 100 38 100
Thuja pilieata R Tr 27 ! 3! Tr 38 1 29 2 56 1 50 2 43 1 27 1 50 2 52 2 67 3 53 2 38
M i 20 Tr 2 Tr 15 3 47 13 72 3 4o 6 50 2 36 18 92 4 67 5 k2 16 80 13 75
Libocedrus decurrens R 3 33 1 13 Tr 6
M 50 ! 20 fr 19 Tr 15 i 12 Tr 7
Pinus larbertiana R T 38 Tr 20 i 33 Tr 15 Tr [
M 1 5n Tr 13 Tr 12 0 i5 2 12
Acer macrophyllum & Tr 12 Tr 7 1 8 Tr 6 Tr N Tr 7 Tr 9 Tr 8 Tr 13
M 25 ) 53 Tr 5 3 38 1 12 1 29 2 58 2 47 7 62
Arbutus memziesit R Tr 12 Tr 12 0 8
" 3R 120 125 o 15
Abies grandis R Tr 6 Tr 21 3 64 Tr 8 1 10
M ™7 110 e 12
Abies amabilis R 0 7 1 45 2 36 Tr 36 3 83 167
M Tr 6 Tr 6 2 64 2 21 2 33 2 43
Abies procera R 0 7 Tr 7 Tr 45 Tr 8 Tr i4
M Tr 18 1 5
Pinus morticcla R
LA — - — Ir 6 Ir 6 _ o 7z 3% Lo — —
Total R N " R 1 9 9 10 10 15 20 14 19 9 12 13
M 52 47 iy 68 72 101 86 98 77 91 100 77 104 87
TALL SHRUB LAYER
Acer circinatum 19 8% 36 93 18 88 36 100 21 88 9 83 10 9 1893 22 100 19 8 7 86 36 100 2 87 6 88
Vaceinium parvifolium 1 62 2 87 175 2 85 271 P83 173 157 155 4 75 2 86 to75 2 87 3100
Cornus nuttallit 2 50 5 80 S 94 3 54 3 53 2 50 1 23 Tr 36 1 64 Tr 17 Tr 33 1 42 1 33 1 38
15 6 87 23 100 v 2 82 2 78 159 Tr 36 173 158 143 Lok2 e 13 Tr 2%
5 38 Tr 13 Tr 12 Tr 8 Tr 9
7 88 11100 ! 56 Tr 31 Tr 12 Tr i Tr 36 1 36 Tr 10 1 17 Tr 33 Tr 12
Tr 25 i 33 Tr 6 Tr 8
e Tr 25 Tr 27 Te 6 Tr 8 R Tr 8
macrophy Lium o a2 2 33 40 100 2 Sk 40 100 13 89 18 95 0 7 1 9 35 100 138 367 1 67 Tr 12
lia 4 18 7 87 5 81 1 38 6 59 7 78 16 91 3 6h 2 27 6 83 7 76 5 58 b &7 1 50
mbranaceurn Te 12 Tr 98 Tr 6 Tr 39 16k Tr 43 Tr 55 175 1 62 Tr 7
1iaskaense Tr 6 123 0 7 1033 P29 Ir 7 1 12
‘my myrsinites Ir 12 Tr 7 _ Ir 8 — Tr 6 5 1 b3 o8 o33 Ir 13 _ . —
Total 40 70 94 45 74 34 51 23 30 68 20 48 o 13
LOW SHRUB LAYER
Berberis rervosa 16 100 13 100 10 1co 13 100 % 100 11 100 14 100 19 100 23 91 12 83 8 95 20 100 8 100 13 160
Pubus ursinus 175 187 v 1 85 1 65 2 83 V82 1100 3 100 2 83 295 175 167 1 75
Gaulth shallon 7 2 22 93 4y 100 35 100 40 100 4 89 Tr 14 136 Tr 9 Tr 8 Tr 10 3 83 2 53 4 7
Symphor 08 mollie 2 88 Tr 33 0 6 T 3 2 17 Tr 9 143 2 91 Tr 17 1 24 0 8
Rosa gyrmocarpa vo62 Tr 27 T 56 Tr 38 Tr 18 Tr Tr ik Tr 36 2 9 150 1 48 Tr 8
Pubus #'valie _ r 7 _ Ir 6 133 2 77 1 & 1 s5 2 92 _2 8 _ JAosso 15
Total 27 36 52 55 55 18 17 23 31 17 14 2k 12 19
















































































































Table 3. Elevational distribution of tree species (percentage of plots in each eleva-
tional band with mature [M] and reproduction-size [R] specimens).

Elevation (meters)

335-  500- 650- - - - - 0-
439 649 793 949 1099 1249 1399 1600
Number of plots
Species 13 56 41 60 53 31 28 18
Peeudotsuga menziesit R 38 4 12 10 4 3 it 0
M 100 100 100 100 93 97 83 61
Tesuga heterophylla R 85 80 95 100 9 90 7 1
i i M sh 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 amabilie R 0 0 5 30 64 90 100 57
M 0 0 2 23 49 74 82 78
Libocedrus decurrens R i5 4 5 8 0 0 b 0
M 23 12 17 10 0 0 0 0
Pinus lambertiana R 15 16 7 2 0 0 0 0
M 8 9 10 3 0 0 0 0
Arbutug menziesii R 0 2 7 0 0 0 0 0
M 8 7 is 2 0 0 0 0
Abies procera R 0 0 0 3 9 16 43 33
M 0 0 0 2 8 42 82 72
Pinus monticola R 0 0 0 2 0 0 7 6
N 0 0 0 10 15 23 Sk 33
Tsuga mertensiana R 0 0 0 0 0 0 14 by
M 0 0 0 0 0 0 21 61
Chamaecyparis nootkatensis R 0 0 0 0 0 10 4 0
M [o} 0 0 0 0 3 n 6
Acer maorophyllum [ ] 5 10 2 6 0 0 0
M 62 32 27 13 6 0 0 0
Abies grandis R 15 4 2 5 15 13 18 22
M 8 4 0 0 6 0 7 17
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Figure 33. Relative Importance of coniferous tree species in eight forest
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Distribution and Successional 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 Abies 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 molsture 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-

tant tree species and the most important o0 _
in terms of climax potential (Table 3).

it is abundant along the elevational gra- 600
dient up to almost 1300 m, but is gener- DOUGLAS Fi
ally absent or unimportant In forests - 5004 e e REOGEAR
above that elevation. Similarly, it is
abundant from the middle to the moist 400
end of the moisture gradient in the Tsuga
reterophylla zone but is absent, or
nearly so, at the dry end of the moisture
gradient (e.g., in the Pseudotsuga/Holo-
d7scus association).

WESTERN HEMLOCK
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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 seral 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=
jor 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. |t 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/
Holodiscus, Pseudotsuga-Tsuga/Corylus, and Tsuga/Castanopsis; Figure 5);

it is completely absent from the driest (Pseudotsuga/Holodiscus). 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, [t 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
heterophylla zone (Figure 5), with their greatest abundance at the dry end
z:]rhznZZLSZugfoggjd;::;. ::;t:e:hsugar pine nor Pacific madrone reproduces
stands on the warmer dr?Zr hab.o are Judged to be seral species. Forest
’ Itats 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 amabilie 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/Xerophyllum
tenar 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 (Chamaecyparie/Oplopanax)
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. [n 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 (4bies 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
S

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 amabilis and Tsuga heterophylla 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 amabilis 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
(Figuris 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 comunitles within the Tsuga heterophylla zone. Importance values are multiplicative means

tage of and constancy. | = Pseudotsuga/Holodiscus, 2 = Pseudotsuga-Teuga/Corylus, 3 = Tsuga/Castanopsie, 4 = Tauga/Rhodaderfdz’on/Gaultheria, 5= Tau‘ga/
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Rhododendron/Berberis, 6 = Teuga-Abies/Rhododendron/Berberis, 1 = Teuga-Abies/Rhododendron/Linnaea,
tt = Tsuga/Polystichum-Ozalia.
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Indifferent species

Species of widespread occurrence whose importance is relatively unaffected
from habitat to habitat include Berberis nervosa, Vaceinium parvifolium,
Achlys triphylla, and Acer circinatum in the Tsuga heterophylla 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 Chimaphila
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 heterophylla and Abies amabilis zones.

Species with restricted distributions are Holodiscus discolor (dry sites

in the Tsuga zone), Oxalis oregana (very wet sites in the Tsuga zone), and
Oplopanax horridum gool, 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 Holodiscus discolor pattern is also
suggested by Whipplea modesta and Synthyris reniformis, both having similar
preferences for drier sites. Both Whipplea and Synthyris, however, unlike
Holodiscus, have minor importance values in other, more mesic habitats of

the Tsuga zone,

Tiarella unifoliata, Rubus nivalis, and Coptis laciniata show importance

modes in those associations of the Tsuga heterophylla zone that are generally
at intermediate elevations and at moderate positions along the complex
moisture gradient. Commonly in these environments Abies amabilis shares

climax status with Tsuga heterophylla (as discussed above). The ordination
maps of Tiarella and Coptis Indicate greater cover distribution at the upper
(cool) portion of the environmental fleld and low cover (Coptis) or absence
(I'iarella) in warm portions of the environmental field., Similar distributions
are suggested by the histograms, with Coptis having somewhat longer attenuation
than TZarella 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 T'suga heterophylla zone. Similarly, the mesic areas of the ordination
plane contain most high-cover stands of Polystichum while the warmer areas
(Tow Y values) contain most of the low-cover stands, The distributions along

the X (moisture) axis for Polystichum and Whi
) pplea are complement
also by their histograms. Xerophyllum tenaxr and Castanopsgs chry:;;éyizaseen
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have histogram patterns similar to Gaultheria, although with clear differences
in the sharpness of the mode (Xerophyllum important [28%] in only the Tsuga/
Castancpsis association). The stand map of the Tsuga zone shows Xerophyllum
with high cover primarily at warmer areas (low Y values) of the ordination
plane, In the Abies zone Xerophyllum has optimum distribution toward the
xeric end of the complex moisture gradient.

Rhododendron macrophyllum and Linnaea borealis have somewhat diffuse or multi-
modal histograms in the Tsuga zone, as does Achlys triphylla in the Abies zone.
Linnaza is apparently an almost indifferent species (compare with Acer
eireinatum), 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
are 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.

Pleridium aquilinum reveals the position of seral stands in the Abies amabilis
zone, for it has high cover and constancy in 4Alies procera/Achlys and Abies
p?ﬁ“’”a/CZintﬁﬂid, both seral communities. The cover distribution of Clintonia
it Flora in the ordlnatlon p]ane of the Abies zone is generally that of an
indifferent species, C(lirionia achieves high cover in both the seral Akbies
orocera/Clintonia communlty and in the climax 4bies amabilie/Tiarella asso-
ciation, however, and high-cover stands in both communities can be seen in

the ordination plane where Clintonia has been mapped.
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AKEY TO THE FOREST COMMUNITIES
(using modal or typical stands)

Abz:ea amabilie reproduction 233 (cover): Abias amabilid ZONE . . o « v v v v v v v v o o o bt e et e e e e e e e e e L]
Abies amabilis reproductlon <2% or absent: Teuga heterophylla ZONe . . . . . ¢« . & v v v v v s v v o o o ot o o o o v o o o o 1

TSUGA HETEROPHYLLA IONE

Peeuiotsuga‘ menaiesii reproduction usually over 1X cover (dry community types) . . . . . . . ¢ . v v v v v o v v o 0 b 0.0 a 2
Pseudoteuga mensiesii reproduction @bSENt . « o o v« 4 o 4 e et s e e e e e e e e e e e e e e e e e e e e e i

Rhododendron macrophyllum cover usually over 103, typlcally 40%: Teuga heterophylla/Castanopsie chrysophylla association
Rhododendron maorophyllum <3% cover or absent . . . . +« « « o o s & o o e e e e e e et e e s e e e e e e e e e e e s 3

Holodiscus discolor x2% cover: Pseudoteuga mensiesii/Holodiecus discolor association .
Holodisous discolor usually absent, If present under 1% cover: Pseudotsuga mensieeii--Teuga heterophylla/Corylus cormuta
assoclation

Polyetichum moitum usually 210% cover (occasionally 5%-10%) . . . . . e e e e e e e e e e e e e e e e e e e e e e e 5
Polystichwn munitum usually <53 cover . . . . . . o ¢ v v v v v v e vt e e e e e e e e e e e e e e e e e e e e e e e e 7
Oxalie oregana usually absent, when present less than 1% cover . . . . . . . . . ... ... e e e e e e e e e e e e e e e [

Ozalis oregana always 26% cover: Teuga heterophylla/Polystichum munitum--Oxalie oregana association

Acer circinatum 210% cover: Tsuga heterophylla/Acer cireinatum/Polystichum munitum association
Acer cireinatum $5% cover: Tsuga heterophylla/Polyetichum minitum assoclation

Gaultheria ehallon usually present with high or low cover . . . . .
Gaultheria ehallon usuaily absent (rarely present with cover S2%) . . . . . ¢ ¢ v & o v o v o v v o v o o o o o s 0 0 oo 10

Gaultheria ehallon usually s7% cover; Coptis laciniata usuaily present; Rhododendron macrophyllum sometimes with over 103 cover
(up to 653): Teuga heterophylla/Rhododendron macrophyllum/Berberis nervosa assoclation
Gaultheria shallon usually 212% cover, Coptis laciniata present or absent . . . . & « « o ¢ o o o o o o ¢ e e e e e P

Fhododendron maerophylium >10% cover, commonly about k0% or more cover: Tsuga heterophylla/Rhododendron macrophyllum/
Gaultheria shallon associatlon .
Fhododendron macrophyllum <5% cover or shsent: Pseudoteuga mensiesii/Acer cireinatum/Gaultheria shallon association

Linnasa borealis S5% COVOF . . o« v o« o « + o o o o o o a o o o o o a o o o o+ C e e e e e e e e e e e F 1"
Linnaea borealie 210% cover « . « « . « « S T R “ e e .12

Rhododendron macrophyllum 24% cover: Teuga heterophylla--Abies amabilis/Fhododendron maqmghyllwn/Bezber:ia nervoea assoclation
Fhododendron macrophyllum usually absent (rarely <1% cover: Peeudoteuga mensiesii/Acer circinatum/Berberis nervosa commun!ty

Whipplea modesta: present, Pyvola asarifolia absent: Peeudotsuga menaiesii/Acer cireinatum/Whipplea modesta communlty
Wwhipplea modesta absent, Pyrola asarifolia present OF 8bSent . . . « « o o s ¢ o o @ ¢ o v @ v et e s e e e e 13

Fhododendron macrophyllum 25% cover (usually over 20%), Pyrola asarifolia present: Tsuga heterophylla--Abies amabilis/
Rhododendron macrophyllum/linnaea borealie assoclation . . . . .
Rhododendron macrophyllum usually absent (sometimes up to 5% cover): Teuga heterophyila--Abies amabilie/Linnaea borealie
assoclation

ABIES AMABILIS IONE

Teuga mertensiana always present wlth 220% cover; Xerophyllum tenax always present with >40% cover: Abies amabilie--Tsuga
merteneiana/Xerophyllum tenax assoclation Is
Teuga mertensiana usually absent ( $5% cover, if present), Xerophyllum tenax >I5% cover . . . « « v o o« o v o ¢ P
Xerophyllum tenax present, usually 215% cover; Rhododendron macrophyllum and Vaceiniunm alaekaense absent: Abies amabilis/

Vaceinium membranacewn/Xerophyllum tengx assoclation L
Xerophyllum tenax absent; or if Xerophyllum tenax present 210% cover with Rhododendron macrophyllum or Vaceinium alaskaense

or both as associates . . . . . . . .. ... c e e e T .16

Vaseiniun alaskaense or Rhododendron maorophyllim or both present in significant quantities (>5% cover) . . . . . . . . . e e :g

Not as @bOVe . . . . « ¢ o ¢ ¢ s 4 e 0 e e e e 0. P e e et e e e e e s \... ..............
7 ing 10%, respectively; Xerophyllum

Fhododendron masrophyllum and Vaccinium alaskaense always present, cover usually 220% n.nc‘l a10%, 4

tenax may be present In large amounts: Abiee amab+ lie/Rhododendron macrophyllum--Vaceintun alask /Cornus densis

e domdon (1f s <3%); Vaooinium alaskaense present (average cover 10%), and

Fhododendron macrophyllium usually absent present cover Is 3 Vao na v R

Xerophylium tenax ﬁ:yually sbsent (If present cover $2%): Abies amabilie/Vacciniwum alaskaense/Comus canadensie assoclation

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

north-facing slopes: Chamaecyparie noo tkateneis/Oplopanax horridum association "

Not as 8DOVE . + . . « « « o o o o o o o s o o 7 T

Abies procera major overstory dominant (average cover 50%) . . . . . R A R ;?

Abies procera shsent or codominant in overstory (cover usually s208). . . . . .+ « « o o o o e et e e e e e e e e e e

% L L : Abies procera/Achlye triphylla community
Herbaceous understory dominated by Achlye triphylla and/or Smilacina etellata . . 4 D "
H::boc.o:: understor: dominated by 8 richer selection of succulent herbs including C_'lmtz'mm wniflora, Viola eempervirens,
Cormus canadensis, Smilacina etellata, and Achlys triphylla: Abies procera/Clintonia wniflora community
Piarella wnifoliata and Cornus canadensis always present In significant amounts (average cover of 12% and 113, respectively):
Abies amabilie/Tiarella unifoliata assoclation

Abies amabilis/Achlys triphylla association

Tiarella wnifoliata and Cormus canadensie absent or present in minor amounts:
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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 heterophylla and Abies amabilis.
In addition, 1t 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 heterophylla
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 heterophylla 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, T'suga heterophylla is the dominant
climax tree species within the zone, Fourteen vegetation units have been
recognized within the T'suga heterovhylla zone--11 climax or near-climax
associations and three seral communities. These units range from the
Jseudotsuga/Holodlscis on very dry sites to the Tsuga/Polystichum-Cxalic
association, which vccupies wet sites. Of the more commonly occurring
communities situated on more modal sites, the Tsuga, Rhododendron/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 heterophylla zone,

The Abies amabilis zone extends from approximately 1050 to 1550 m in eleva-
tion. Although at the highest elevations Tsuga mertensiana may share climax
dominance, the zone is qer~erally characterized by dominance of 4Abies amahii<:
‘r climax stands., The most abundant seral tree species within the zone is
wioles procera, wich rsouactauga menziesii commonly occurring especially near
rhe transition of the 'swu-a /seterophylla zone, Nine plant groupings have
Leen tentatively identified within the 4bies ama.7/ /¢ zone, seven climax cr
near-climax associations and two seral communities. The driest habitats in
the zone are occupied by the 4Abies--Tsuga mertensiana/Xerophyllum association
und the wettest sites studied supported vegetation classified as the
tmaeeyraris/Criop ¢io: ¢ssociation., Modal sites within the Al7es amab<li.
~one are generally occupiad by either the 4bies/dzi 43 or Abies,/Tiarella
associations, Relationships among communities in this zone are often obscure
and undoubtedly additicnal refinements will be made in our provisional claszi-
fication system,

The western Cascade Range of Oregon is not an rcasv area in which to construrt

a workable synecological classification, Most plant species are widely distri-
buted throughout the area; thus at least some classification units must be
based on shifts in spe-ies abundance rather than or presence and absence d.:ta.
tnly a few species chcow restricted ecologic amplitudes and these are generail-
limited to extreme habitats--either very warm and dry or cool and moist,
this reason those communit'es occupying the extremes of the gradients are

For
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generally easily recognizable. Examples of such distinctive associations are
the Tsuga/Polystichum-Oxalis and Abies--Tsuga mertensiana/Xerophyllum. 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 ''splitters' 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 conmunities. 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
?mong the)communities with respect to relative moisture and temperature regimes
Figure 5),
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Pseudotsuga mengic

‘or association--site and general sta~d characteristics

; Tree
rcoting  A-horizon Texture Texture Profiie canopy Est.
Plot Elev. upe Scil Farer deoth  thickness of A of & stoniness Soil Stand age Climax tree Climax tree density site
ro. {m3 (%7 Aspect Landform series mmaterial {cm} {cm) horizon horizon {z by vol) drainage {years) species A species B (-} class
28 460 50 S uneven sliope Frissell reddish tuffs  50-90 10-1§ sandy loam 70-80 well drained old growth Pseudotsuga 60-70  11i-
middle 1/3 and breccias >300
98 850 99 W smooth slope Lithoso! andesite 30-60 5-10 loam 40-50 well drained young Libocedrus  Pseudotsuga 50-60 v
middle 1/3 100-150
137 520 40 S smooth slope Lithosol reddish tuffs  30-60 S-10 silt loam 50-60 well drained old growth Pseudotsuga 20-30 v
upper 1/3 and breccias >300
143 670 75 SW smooth slope Limberlost greenish tuffs 90-120 10-15 silty clay 30-40 well drained old growth Peeudotsuga [Liiocedrus 60-70 M-
upper 1/3 and breccias loam >300
145 610 n SW smocoth slope Lithnsol greenish tuffs 30-60 10-15 loam 20-30 well drained old growth Libocedruz  Pseudctsuga 30-40 v
upper 1/3 and breccias >300
278 490 S0 SW ridgetop old growth Fseudotsuga - 40-50 v
>300
279 520 65 SW smooth slope young Pseudotsuga 50-60 v
middle 1/3 100-150
287 610 8g SW smooth slope old growth Pseudotsuga 30-40 v+
lower 1/3 >300

89




1.1.2.  Pseudotsuga menziesii/Holodiscus discolor association--stand table (values in percent).
Plot number
Species 28 98 137 143 145 278 279 287 <AV sE8Rcy
TREE LAYER
Tsuga heterophylla R® Tr Tr o® 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 L) 100
Libocedrus decurrens R 10 ! 10 3 38
M 10 15 20 5 6 50
Pinus lambertiana R 1 1 1 Tr 38
M ! ! 5 2 1 50
Acer macrophyllum R 1 Tr 12
M 10 10 2 25
Arbutus menaiesit R ! Tr 12
M 5 8 5 2 38
Total R 17 12 16 6 21 3 2 10 B
M 46 50 35 64 65 bo 75 52 52
TALL SHRUB LAYER
Acer eireinatum 25 3 12 30 8 2 70 19 88
Rhododendron macrophyllum Tr 0 12
Castanopsis chrysophylla 1 2 2 1 1 50
Taxus brevifolia 20 1 10 4 38
Cornus nuttallii . N 7 2 3 2 50
Corylus cornuta var. califormica 25 5 5 3 11 2 7 7 88
Holodiscus discolor 6 2 15 2 8 3 2 5 88
Vaceiniwn parvifolium 1 2 2 } 2 1 62
Rharmus purshiana Tr Tr 0 25
Acer glabrum var. douglast?i Tr 1 Tr 25
Amelanchier alnifolia 5 Tr 1 i 38
Pachistima myrsinites 2 Tr 12
Rhus diversiloba 1 Tr Tr 25
Lonicera ciliosa 1 1 Tr 25
Total 80 14 49 32 5 39 1 86 40
LOW SHRUB LAYER
Berberis nervosa 35 25 5 25 1 7 b4 27 16 100
Gaultheria ehallon Tr 4 50 2 2 7 62
Rosa gyrmoecarpa 1 1 1 1 1 1 62
Rubus ursinus 1 1 1 1 1 i ! 75
Symphoricarpos mollis 1 7 1 1 3 1 1 2 88
Berberis aquifolium Tr 0 12
Total 38 26 17 77 5 12 7 3 27
HERB LAYER
Linnaea borealis 4 10 2 1 1 3 3 75
Polystichum munitum 4 1 2 3 1 3 3 18 4 100
Vicla sempervirens 1 Tr 12
Trientalis latifolia 3 ! i ! 2 i 1 1 1 100
Galiuwn triflorun 1o Tr l Tr 38
Hieracium albiflorum 3 2 2 1 i 1 62
Whipplea modesta 4 7 5 1 10 10 17 7 8 100
Synthyris reniformis .15 4 2 2 3 8 b4 75
Achlys triphylla 1 Tr Tr 1 Tr 50
Chimaphila wmbellata 2 1 ! 2 Tr 1 i 1 88
Chimaphila menziesii 1 Tr 12
Anemome deltoidea 1 Tr 1 Tr 38
Anemone lyallit 1 1 Tr 25
Xerophyllwn tenax 10 2 2 25
Adenocaulon bicolor 1 T Tr ! Tr 50
Goodyera oblongifolia 1 1 1 1 T Tr i 1 88
Vancouveria hexandra 1 ; ) Tl]' : T; §§
Bromus sp. 3 2
F:gtuga gccidentalis 3 1 2 ! 1 | t ! 88
Luzula intermedia 1 1 1 Tr 38
Pteridium aquilinum 1 Tr 12
Listera caurina 1 Tr 12
Smilacina racemosa Tr Tr 0 25
Galiwn greganwn 1 Tr i2
Iris tenax 1 2 i 1 i 1 62
Campanula scouleri 1 2 1 3 1 50
Collomia heterophylla 5 1 1 1 38
Lathyrus polyphyllus 1 20 1 3 38
Vieia americana var. villosa 4 ! i l 38
Fragaria vesca var. bracteata 1 1 Tr 25
Osmorhiza chilengie 1 Tr 12
Arenaria macrophylla 1 1 1 Tr Tr 50
Madia gracilis 3 1 1 1 1 50
Polypodiwn glycyrrhiza Tr 1 Tr 25
Brodiaea congesta 1 Tr 12
Eptlobiwn watsonii ! 1 Tr 25
1 Tr 12

Epilobiwn minutum
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1.1.2. Peeudotsugs menaiesii/Holcdiscus discolor association (continued).

Plot number

Avg. Con-
Species 28 98 137 143 145 278 279 287  cover stancy
HERB LAYER (continued)
Lotus micranthus Tr 1 1 Tr 38
Habenaria unalascensis Tr 1 Tr 25
Senecio sylvaticus 1 Tr 12
Cryptantha intermedia 1 Ir. 12
Tota) 47 20 45 Th 57 33 ko 51 36
TOTAL UNDERSTORY 182 72 127 129 88 87 60 178 14
TOTAL ALL LAYERS 228 122 162 193 153 127 135 230 166

a . . . : .

R = trees in the reproduction size class (seedtings and saplings); M = trees in the mature size class (crowns
contribute to overstory tree cover). r = average cover less than 0.5%. ©Zero indlcates specles occurred in
trace amounts only in all sampled stands. .

1.2.1 Pseudotsuga mensiesii--Tsuga heterophylla/Corylus cornuta var. californioa associatlon--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Profile canopy Es.t .
Plot Elev. Slope Soil Parent depth  thickness of ‘A of B stoniness Soil Stand age Climax tree Climax tree density site
no. (m) (3)  Aspect Landform series material {em) {em) hor izon hor i zon (% by vo}) drainage (years) species A species B (%) class
22 610 60 S smooth slope Frissell reddish tuffs  60-90 10-15 1oam 60-70 well drained old growth ~Tsuga Pseudotsuga 30-40 v
upper 1/3 and brecclas >300
25 670 65 S smooth slope Frissell reddish tuffs 90-120 5-10 loam silt loam 20-30 well drained old growth Pseudoteuga Teuga 20-30 -
upper 1/3 and breccias >300 ’
29 520 60 SW smooth slope Frissell reddish tuffs 90-120 5-10 sandy loam 30-40 well drained old growth Pseudotsuga 30-40 1+
middle /3 and breccias ’ >300
88 790 75 S smooth slope Lithosol andesite 30-60 3-5 loam 40-50 well drained old growth Pseudotsuga Libocedrus 20-30 v
middle 1/3 >300
123 580 50 SW smooth slope Lithosol reddish tuffs <30 3-5 sandy loam 50-60 well drained old growth Pseudotsuga 10-20 v
upper 1/3 and breccias >300
136 490 60 S smooth slope Frissell reddish tuffs 90-120 10-15 silt loam 60-70 well drained young with 7suga Pseudotsuga 40-50 1
middle 1/3 and breccias old growth
138 550 50 NW smooth slope Frissell reddish tuffs 90-120 10-15 silt loam 40-50 well drained old growth Pseudotsuga Tsuga 30-40 1=
upper 1/3 and breccias with poles
142 580 75 SE smooth slope Limberlost greenish tuffs 90-120 15-20 silt loam 40-50 well drained young Tsuga Pseudotsuga 60-70 "
middle 1/3 and breccias 100-150
146 580 65 SE smooth slope Lithosol greenish tuffs <30 5-10 silt Toam 20-30 well drained old growth Pseudotsuga Tsuga 40-50 1y
upper 1/3 and breccias >300
160 490 30 SW smooth slope Frissell reddish tuffs 120~150 5-10 sitty ciay 20-30 well drained old growth Pseudotsuga Tsuga 50-60 i
middle 1/3 and breccias loam ' >300
207 980 65 S smooth slope Carpenter deep andesitic 180-210 sandy loam  40-50 well drained old growth ITsuga 20-30 -
upper 1/3 colluvium >300
283 490 80 NW smooth slope ND ND ND ND ND ND ND ND old growth Tsuga Pseudotsuga 20-30 111
middle 1/3 >300 .
284 460 60 SW smooth slope ND ND ND ND ND ND ND ND young with Pseudotsuga Teuga 20-30 W
middle 1/3 old growth
285 550 70 Sw smooth slope ND ND ND ND ND ND ND ND young with Pseudotsuga Tsuga 40-50 v
middle 1/3 old growth
286 670 70 W smooth slope ND i ND NO ND ND ND ND ND old growth Tsuga Pseudc tsuga 50-60  IlI-
lower 1/3 >300

0L
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V.2.2. Pseudotsuga menzesii--Tsuga heterophylla/Corylus cornuta var. californica association--stand table (values in percent).
Plot number
s . Avg. Con~
pecies 22 25 29 B8 123 136 138 142 146 160 207 283 284 285 286 cover stancy
TREE LAYER
Tsuga heterophylla R? 10 2 1 S 2 3 1 2 7 3 2 67
. . oo L 10 S 10 Tr 10 10 S 3 47
geudotsuga menziesii R 10 10 15 6 10 2 10 S 10 3 2 10 10 1n 8 93
, . M 25 20 35 30 30 40 35 65 45 60 20 25 25 50 50 37 100
Thuja plicata R 1 1 3 2 Tr 27
M S S Tr 1 20
drus decurrens R 10 3 1 13
M S 1 10 ¥ 20
Finus lambertiana R 2 Tr Tr 20
M 1 Tr Tr 13
Abies amabilis R T 0 ?
H 0 ]
Abies procera R Tr 0 7
M 0 0
Azer macrophylium R 2 Tr 7
M H H 3 10 10 15 8 7 L} 53
Arbutus menziesii R 0 0
M 10 2 3 v 20
NS
Total R 21 13 15 19 10 7 20 8 16 S 1 0 10 10 14 [3g
M 45 b2 42 48 33 60 35 65 55 75 28 35 42 55 50 W7
TALL SHRUB LAYER
deer oireinatunm 35 70 15 10 15 75 S 30 40 50 20 31 60 77 36 93
*hododendron macrophyllun 7 3 1 20 Tr 2 33
Castanopsis chrysophylla 2 S 3 30 S 7 S 3 10 10 1 1 6 87
faxus brevifolia 2 1 4 Tr 1 1 1 1 1 15 40 28 4 7 a7
Jormus nuttallii 1 6 S 15 10 1 2 20 2 2 2. 6 S 8o
Corylus cornuta var.
lifernica 25 1 20 8 20 10 3 30 15 2 3 6 13 8 S n 100
lodiacus discolor Tr 1 Tr 13
s infwn parvifoliuwm 5 2 7 3 5 2 1 2 2 Tr 5 1 1 2 ‘87
kharmus purshiana 1 Tr Tr 13
4cer glabrum var. douglasii 2 Tr 7
Rubus parviflorus Tr 1 Tr 13
Amelanchier alnifolia 1 1 Tr 13
Fazhigtima myrsinites 1 Tr 7
Fhus diversiloba 7 3 2 1 1 t 33
Lonicera ciliosa 1 1 Ir Ir Ir 27
Total 70 77 S0 18 7 60 110 43 73 75 B4 63 8 77 88 70
LOW SHRUB LAYER
Berberis nervosa 10 25 35 [ S 15 12 10 S 25 10 S 3 24 8 13 100
Gaultneria shallon 25 S5 30 10 1 25 40 S 25 17 2 S 44 47 22 93
Rosa gymnocarpa 1 1 1 1 Tr. 27
Rubus ursinus 3 3 ' 1 ! 2 2 2 1 Tr 2 2 1 1 87
Rubus nivalis 1 Tr 7
Symphoricarpos mollis 3 } | 1 ! Ir 3
Total 35 8 63 17 7 W s 17 32 4k 13 71 72 s6 36
HERB LAYER
Linnaea borealis S 10 S 2 S 3 7 25 3 15 4 S 6 2 6 93
Folystichum munitum i i 7 1 1 3 3 7 S 3 S S 3 6 L} 4 100
Viola sempervirens 1 1 1 1 2 6 2 2 1 1 60
Trientalis latifolia S 3 1 1 3 3 1 2 1 1 1 i Tr 1 2 93
Coptis laciniata ] 10 Tr 1 20
Galium triflorum 1 1 1 t 2 1 1 i 1 1 60
Hieracium albiflorum i 1 2 1 1 1 1 1 1 1 1 1 Tr 1 1 93
whipplea modesta S 10 7 Tr 1 4 4 ! 10 10 3 1 1 4 4 93
Synthyrie reniformis 2 S 8 3 3 1 8 t 3 2 3 1 3 8¢
Achlys triphylla 2 4 1 1 1 i 2 3 1 1 ! 2 3 2 87
Chimaphila umbellata 2 15 1 2 2 1 Tr 2 1 S 1 1 4 S 3 3
Trilliwn ovatum i 1 1 1 Tr Tr Tr &0
Anemone deltoidea 1 1 1 2 1 1 i 1 1 1 60
Anemone lyallii 1 1 1 1 1 1 1 Tr [}
Xerophyllum tenax ! 10 3 2 1 i 33
Adenocaulon bicolor 3 1 1 1 i 2 1 2 1 53
Goodyera oblongifolia 1 Tr i } 1 1 1 Tr 1 Tr 1 1 73
Pyrola asarifolia 1 1 Tr 13
Vancouveria hexandra 1 } Tr 1 1 1 1 1 1 1 Tr ! Tr 1 87
Bromug sp. 1 2 Tr Tr Tr 2 t 1 1 1 1 67
Festuca oceidentalis Tr 1 2 Tr 2 2 i 1 Tr 2 2 Tr Tr 1 1 i 100
Luzula intermedia 1 1 1 Tr 20
Pteridium aquilinum 1 1 Tr Tr 20
Listera eaurina . 1 Tr 7
Smilaeing racemosa 1 ! 1 1 ! Tr 33
Smilacina stellata 1 Tr 7
Digporwn hookeri 1 1 ! Tr  Tr 1 Tr 40
Galiwn oreganwn 1 Tr Tr n
Montia sibirieca 1 Tr 7
Irig tenax 1 1 1 2 1 1 1 1




1.2.2. Peeudotsuga memaesii-~Tsuga heterophylla/Corylus cornuta var. californica 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)

Campanula scruleri ] Tr 1 1 1 1 1 Tr 47
Corailorhiz: merten:iana ! Tr 7
Collomia neterophylla 1 1 Tr Tr 20
Lathyrus poluphyllus 1 Tr 7
Vieia americana var. villosa 3 Tr 1 Tr 20
Arenaria macropkylla 1 Tr 7
Actea arguta Tr 0 7
Madia gracilis 1 Tr 7
Polypodium glyeyrrhiza Tr Tr 0 13
Brodiaea congesta Tr Tr 0 13
Epllebium paniculatwn Tr Tr 0 13
Senecio sylvaticus Tr 0 7
Stachys palustris Tr 2 Tr i3
Trisetwn cernuum 2 Tr 7
Aralia ealiformica Tr 0 7
Anapralis margaritacea 1 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

%R = trees in ghe 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 al} sampled stands.




1.3.1. Tsuga heterophylla/Castanopsis chrysophylla association--site and 'general stand characteristics.
Eff. ¢ Tree
rooting ~A-horizon Texture Texture Profile
Plot Elev. Slope Soi Parent depth  thickness.  of A of B stoniness Sol1 B SR Sl - w44 Est.
no. {m) (%)  Aspect Landform series material {em) (cm) horizon horizon (% by vol) dralinage years species species 'T;;ty :;::s
26 430 80 H smooth slope Frissell reddish tuffs 90-120 5-10 sandy loam loam 40-50 well drained old growth Pseudotsuga Teuga 10-20 {1~
middle 1/3 and breccias >300
32 760 25 H smooth slope McKenzie reddish tuffs 180-210 10-15 toam silty clay 0-10 well drained young with . Tsuga Thija 20-30 (1]
upper /3 River and brecclas loam old growth
34 730 5 H ridgetop Lithosol reddish tuffs 30-60 5-10 loam 20-30 well drained young Teuga Thuja 50-60 v
and breccias ) 100-150
36 460 35 5 smooth slope Frissell reddish tuffs 30-60 5-10 loam 30-40 well drained old growth Pseudotsuga Thuja 10-20 v
upper 1/3 and breccias >300
61 760 10 W ridgetop Flunky basalt 30-60 5-10 16am 50-60 well drained old growth Teuga 20-30 v
>300
t0s 790 20 W ridgetop “andesite deep 150-180 10-15 sandy Joam 40-50 well drained young Teuga Paseudotsuga- 20-30 v
colluvium' colluvium . 100-150
112 610 50 W smooth slope Frissell reddish tuffs . 120-150 15-20 siity h0-50 well drained old growth = Pseudoteuga Tewga 20-30 1]
upper 1/3 and- breccias clay toam >300 . .
118 670 30 H ridgetop Budworm greenish tuffs 150-180 25-38 shity silty clay. 0-10 moderately young Teuga Thuja ™ 50-60 1t
and breccias clay losm well drained 100-150
19 640 90 s smooth slope Limberlost greenish tuffs 60-90 10-15 sitt loam 50-60 well drained " young Peeudotsuga - Thuja 20-30 v
upper 1/3 and breccias . . | 100-150 :
139 580 0 ridgetop Frisseil reddish tuffs 60-90 5-10 silt Joam " 70-80 well drained young with  Tsuga  Pseudotsuga 50-60 111
and breccias old growth
Tl 610 35 H smooth slope Frissell reddish tuffs 90-120 10-15 silty 0-10 well drained old growth Tsuga Pseudotsuga %0-50  1ii-
. upper 1/3 and breccias clay loam . . >300
280 580 &0 W ridgetop ND ND NO ND ND ND ND ND old growth Peeudoteauga Tauga 50-60 Hit
>300
288 610 70 ¥ smooth slope NO ND ND ND ND ND nD ND old growth  Tsuga Pacudotsuga 40-50  ihi-
middle 1/3 >300 ;
289 610 55 s uneven slope ND ND ND ND ND ND ND ND old growth  Tauga . Paeudotsuga 50-60 i
upper 1/3 . >300 )
294 490 75 H smooth slope ND ND ND ND ND ND ND ND old growth - Teuga Pgeudotsuga  40-50 11~
middle 1/3 . . >300 .
295 550 70 S uneven slope ND ND ND ND ND ND ND ND old growth Tauga Pseudotsuga  40-50 1t~
middie 1/3 >300 .
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V.3.2. Tsuga neterophylla/Castanopeis chrysophylla asseciation--stand table {values in percent).

Plot number

S f Avg. Con-
pecies 26 32 3% 36 61 15 M2 118 119 139 14t 280 288 289 294 295 cover stancy
" TREE LAYER
o s a
Tsuga heterophylla R : 5 ) H ¥ 2 2 3 ¢ 6 8 3 2 2 4 81
. molo o Tr 15 10
Pgeudotsuga menziesii R 15 3 g 5 .10 2; 15 2? ; ‘: 7 l? 4 ; ;g
LI ] 0 2 2
Thuga plicata " 5‘ ?o 5 S &0 35 5? 3(3) 45 35 60 25 2(2) 32 38 3? I(})(‘)
. " Tr 5 Tr 12
Libocedrus decurrens R Tr 6
o . " 2 Tr 1 Tr 19
Pinus lambertiana R 1 ) ) 5 1 6 1 38
. " 2 Tr 8 Tr 12
Acer macrophyllum R o 0
s " 6 6
Arbutus menziesii R Tr 2 ;: 12
n Tr 5 ) 10 1 25
Total R 15 16 H 11 1 9 12 12 20 12 " 0 1 17 4 12 11
M 25 52 50 30 40 50 35 85 35 % 36 60 53 20 42 39 44
TALL SHRUB LAYER .
Acer circinatum 45 35 3 110 M 35 3 20 2 51 14 20 4 18 88
Rhododendron macrophyllum 70 20 15 3 20 75 70 20 4o 70 30 41 26 48 46 38 4o 100
Castanopsis chrysophylla 10 25 10 6 15 10 4o 20 50 15 30 16 10 44 15 53 23 100
Taxus brevifolia 10 4 2 15 20 2 2 10 4 2 ! 1 5 81
Cornus nuttallii 8 2 L} 2 2 [ 10 2 7 10 2 8 3 11 ) 5 94
Corylus cornuta var.
californica 6 1 2 ] [3 1 Tr Tr 1 1 56
Holodiscus discolor 2 3 Tr 12
Vaceiniun parvifoliwn 2 Tr 1 3 1 1 2 1 6 1 3 2 1 75
Vageiniwn membranaceuwn Tr 2 Tr 12
Fhamnus purshiana Tr 0 6
Amelanchier alnifolia g ] 5 1 19
Rhus diversiloba 1 Tr 6
Lonicera ctliosa 1 1 Tr 6
Total 160 87 30 20 64 130 172 Sk 12z s 91 61 100 mn 95 (AL 94
LOW SHRUB LAYER
Berberis mervosa 6 15 35 3 4 10 3 7 5 4o 5 7 10 7 3 4 10 100
Gaul thepia shallon 35 35 25 45 70 5 60 20 25 10 40 99 53 52 26 42 4o 100
Hosa gummocarpa 2 I 2 1 2 ! ! Tr 1 1 56
Rubus ursinug 1 [ 1 1 1 1 1 2 1 Tr 1 1 75
symphoricarpos mollis Tr 0 6
Total L1 51 61 43 75 15 63 28 32 52 48 107 66 61 29 48 52
HERB LAYER
Linnaea borealis 10 10 1 2 2 3 2 10 5 5 20 1 3 1 2 3 5 100
Polystichum munitum 6 i 1 1 1 1 1 i 4 3 1 Tr 1 75
Viola sempervirens 2 1 2 i 1 Tr 1 1 Tr 1 1 62
Trientalis latifolia 1 1 i 1 1 1 1 1 1 Tr Tr 1 69
Coptis laeiniata 6 2 3 ! i 25
Hieraciwm albiflorum ] ] 1 Tr ] 1 Tr 38
whipplea modesta 1 2 1 2 1 1 Tr 38
Synthyrie reniformis 4 1 1 1 1 Tr 3
Achlys triphylla 2 1 1 1 2 1 1 i 1 1 56
Chimaphila wmbellata 5 2 2 2 1 1 2 3 1 2 i 3 69
Chimaphila menziesit 1 1 1 Tr 19
Trillium ovatum 1 1 Tr Tr 19
Anemone deltoidea 2 1 1 1 1 2 1 Tr 1 1 i 62
Anemone lyallii 1 1 Tr 12
Xerophyllum tenax 35 157 35 Tr 3 3 0 12 - 2 1 7 16 22 0 81
Adenocaulon bicolor 1 1 Tr Tr Tr 25
Goodyera oblongifolia 1 ) 1 1 1 1 Tr 1 Tr 50
Pyrola picta 1 1 Tr Tr Tr Tr N
Pyrola asarifolia 1 1 Tr Tr 19
Vaneouveria hexandra 2 1 1 1 1 1 Tr 38
Bromus sp. ! 1 Tr 12
Festuca occidentalis Tr 0 6
Pteridium aquilinum i 1 Tr 2 i Tr Tr Tr Tr 50
Listera caurina 1 t 1 1 Tr 25
3milacina racemosa t t 1 Tr 1 Tr 1 Tr 44
Smilacina stellata 1 Tr 6
Monitia sibirtca Tr 0 6
Iris temax 2 1 1 Tr Tr 25
Tr 1 Tr 19

Tampanula ecouleri




1.3.2 raulla association--(continued)
Plot number Avg. Con-
Species 26 32 34 36 61 105 112 118 119 139 14 280 288 289 294 295 cover stancy
HERB LAYER (continued)
Collomia het ; 1 Tr 6
Liliwm colum 1 1 Tr 12
Epilobiwn angustiroliwn 1 Tr Tr Tr 19
Epilobium panici Tr . 0 6
Habenaria unal. Tr Tr 0 12
Senecio sylvaticus Tr Tr 0 12
Total 73 25 22 50 7 17 10 25 29 24 37 4 19 17 24 33 22
TOTAL UNDERSTORY 292 179 124 130 147 7 257 119 193 203 187 172 196 206 152 207 179
TOTAL ALL LAYERS 317 231 174 160 187 221 292 204 228 283 223 232 249 226 194 246 223

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

tree

1.4.1. Pseudotsuga menziesit/Acer circinatum/Gaultheria shallon community--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 8 ' stoniness soil Stand age Climax tree Climax tree density site
no. {m} (3) Aspect Landform series material (cm) {cm) horizon horizon (2 by vol) drainage (years) species A species 8 (2) class
33 730 80 S smooth slope Frissell reddish tuffs 90-120. 3-5 silt loam silt loam 10-20 well drained young Tauga 60-70 iy
upper 1/3 and breccias ) 100-150
68 730 20 SW smooth slope Carpenter andesite 180-210 15-20 sandy toam loam 30-40 well drained young Teuga 60-70  111-
middle 1/3 colluvium . 100-150
70 790 70 Sw smooth slope ND ND ND ND ND ND ND ND young Tsuga 60-70 1v+
upper 1/3 100-150
134 490 20 Sw bench McKenzie reddish tuffs 90-120 20-25 silt loam silty clay 0-10 well drained young Tsuga- 30-40 1
River and breccias loam 100-150
135 460 65 SE smooth slope Frissell reddish tuffs 120-150 15-20 silt loam 40-50 well drained young Tauga Pseudoteuga  70-80 -
middle 1/3 and breccias 100-150
144 640 70 S smooth slope Limberlost greenish tuffs 90-120 10-15 clay loam 50-60 well drained young Tauga 60-70 v
. middle 1/3 and breccias 100-150 :
210 850 40 SE smooth slope Tidbits andesite 120-150 15-20 silt loam silt loam 20-30 well drained young Tsuga 40-50 111
middle 1/3 v _colluvium B 100-150
212 820 20 S smooth slope Tidbits andesite 90-120 15-20 silt loam silt toam 60-70 well drained old growth  Tguga Thuja 50-60 (KX
lower 1/3 colluvium >300 .
231 610 20 W bench Budworm greenish tuffs 120-150 15-20 silt loam silty clay  0-10 moderately young Teuga Thuja 60-70 11}
. and breccias loam well drained 100-150
250 670 85 SW smooth slope fragmental andesite 60-90 5-10 loam 70-80 well drained mature Teuga 50-60 v
middle 1/3 soil . . 150-300
258 370 10 E toe slope deep ) deep, f.ine 90-120 10-15 silty clay silty clay 0-10 wel 1 drained old growth Tauga 50-60 1=
. colluvium colluvium loam >300
281 610 55 SW smooth slope ND | ND ND ND ND ND ND ND Y:‘;:gg:;:h fouga Peeudoteug so-70 v
middle 1/3
young with Touga Pseudotauga 30-k0 1v+
29 610 80 s smooth slope ND ND ND ND ND ND ND ND old growth “ “

lower 1/3
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1.4.2. Pseudotsuga menaiesii/Acer cireinatum/Gaultheria

siiallon community--stand table {values in percent).

Plot number

Species Avg. Con-
p 33 68 70 134 135 14y 210 212 231 250 258 281 230 cover stancy
TREE LAYER
Tsuga heterophylla r? 2 8 [} 3 3 1 10 50 10 1 2 5 2 8 100
M ' 15 10 10 0 i
Pseudotauga menziesii [y 1 } 2 3 be ig
) . M 60 6@ 65 A5 75 70 75 S5 70 50 4o 80 30 60 100
Thuja plicata : Tr 1 1 ) 3 Tr 38
Libocedrus decurrens R ? ‘ T(rJ‘: ‘g
. . d Tr 2 Tr 15
Pinus lambertiana R 1, \ Tr 15
M r
Acer racrophyllum R 10 Tr cIJ ‘g
M 3 1 ¥ T
Arbutus menziesit R Tr r 30 g 32
M Tr Tr 0 15
Total R 2 8 4 16 4 1 1 St 13 1 2 7 6 9
L 60 60 68 46 91 70 75 67 72 60 60 80 62 68
TALL SHRUB LAYER
Acer cireinatum 25 15 kO 20 25 75 60 65 25 3 10 50 53 36 100
Rhododendron macrophyllum 3 3 2 5 s 1 10 2 54
Castanopeis chrysophylla 3 1 1 1 1 } 6 } 2 1 1 77
Tazus brevifolia i ’ 7 1 1 3 1 38
Cornue nuttallii 2 1 15 1 i 15 9 3 o4
Corylus cornuta var.
californica 1 1 1 1 Tr 31
Holodiscus discolor ) 1 Tr 8
Vaceiniwn parvifolium 2 3 2 3 1 i 2 6 8 2 ] 2 85
Yaceinium membranaceun 1 Tr 8
ithamnus purshiana 1 Tr 8
Amelanchier alnifolia Tr 1 Tr 15
Pachistima myrsinites 1 ) 4 Tr 8
Osmaronia cerastiformis 2 Tr 8
Rhus diversiloba 1 Tr 8
Lonicera eciliosa 1 Tr 8
Total 31 25 b6 25 60 77 73 68 30 10 37 5k 78 [}
LOW SHRUB LAYER
Berberis nervosa 35 30 25 35 7 10 20 6 20 10 5 23 6 19 100
Gaultheria shallon 45 50 15 75 30 15 70 35 35 5 50 b 32 35 100
Rosa gyrmocarpa 1 1 1 1 Tr Tr 38
Rubus ursinus 3 3 ! 2 1 3 1 1 1 2 1 1 85
Symphoricarpos mollis 2 2 1 i Tr 3
Total 83 86 1] (RN 39 26 94 42 57 16 67 28 39 55
HERB LAYER
Linnaea borealis s 1 2 1 1 3 3 1 3 2 69
Polystichwn munitwn 1 5 5 4 [} 1 2 2 1 3 4 2 85
Viola sempervirens 110 1 3 1 1 1 2 1 [ 1 2 85
Trientalis latifolia 1 1 1 1 1 i ] 1 1 62
Coptie laciniata 1 1 1 2 Tr 31
Galiwn triflorum 2 1 1 1 Tr Tr 38
Hieraciwm albiflorum 1 ) Tr Tr 23
whipplea modesta 1 i 3 15 1 i 1 2 Sh
Synthyris reniformie 4 1 2 1 1 3t
Achlys triphylla 1 1 1 1 1 13 i [13
Chimaphila wnbellata 1 1 ! ] 1 1 1 I 1 1 69
Chimaphila menziesii } 1 1. Tr 23
Trilliwn ovatwn 1 1 1 1 1 Tr 38
Anemone deltoidea 1 1 1 1 1 10 1 46
Xerophyllum tenax 1 1 Tr 25 2 3
Adenocaulon bicolor i 1 1 Tr Tr 31
Goodyera cblongifolia 1 1 1 1 1 i 1 Tr 1 62
Pyrola picta 1 1 t 1 Tr 31
Fyrola secunda 1 Tr 8
Vancouveria hexandra 1 1 1 1 | 1 1 1 Sk
Bromug sp. 2 1 Tr 15
Festuca occidentalia 1 Tr 8
Grasses 1 1 i Tr 23
Pteridiwn aquilinunm 3 2 1 2 1 1 38
Listera caurina ¥ 1 1 i 1 1 1 1 54
Smilacina racemosa 1 1 Tr 1 Tr 31
Smilacina stellata | Tr 8
Lisporwn hookeri 1 1 1 Tr Tr 31
Circaea alpina | Tr 8
Iris tenax 1 Tr 1 1 Tr 31
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1.4.2. Pseudotsuga menziesii/Acer circinatwnm/Gaultheria shallon community (continued) -

Plot number

Avg. Con-
Species 33 68 70 134 135 b 210 212 23 250 258  28i 290 cover stancy
HERB LAYER (cont inued)
Campanula gcouleri ) Tr 0 8
Corallorhiza mertensiana 1 1 Tr 5
Collomia heterophylla . 1 3 Tr 15
Lathyrus polyphyllus c2 Tr 8
Apocynum androsaemifolium ‘ 1 : Tr 8
Osmorhiza chilensie 1 Tr 8
Aetaea arguta E 1 Tr 8
Madia gracilis ! Tr 8
Senecto sylvaticus - 1 Tr 8
Stachys palustris 1 Tr 8
Prerospora andromedea . i Tr 8
Total 6 26 -27 3 26 36: 13 1 18 39 4 16 42 19
TOTAL UNDERSTORY 122 145 12 165 129 140 191 172 118 66 110 105 165 128
TOTAL ALL LAYERS 182 205 189 211 220 210 266 230 190 126 170 185 227 196

2% = 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.



1.5.1. Tsuga heterophylla/Rhododendron macrophy Llum/Gaultheria shallon association--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Profile canopy Est.
Piot Elev. Slope Soil Parent depth thickness of A of B stoniness Soil Stand age Climex tree Climax tree density site
no (m) (3)  Aspect Landform series material (cm} (cm) horizon horizon (3 by vol) drainage (years) species A species 8 (%) class
23 760 60 SW smooth siope Frissell reddish tuffs 60-90 10-15 silc loam 50-60 well drained old growth Tswga Thuja 50-60 1ii-
lower 1/3 and breccias >300
31 790 5 SE ridgetop Limberlost greenish tuffs 30-60 3-5 loam 20-30 well drained young Touga 60-70 I
and breccias 100-150 .
35 490 0 stream altuvium alluvium 90-120 20-25 loam 30-40  well) drained old growth Tsuga 4050 1]
terrace >300
38 610 10 SE ridgetop McKenzie reddish tuffs 90-120 10-15 silt loam clay loam 0-10 well drained young Teuga Thuja 60-70 1"ni-
River and breccias 100-150
39 790 5 NW bench Slipout greenish tuffs 120-150 15-20 clay loam silty clay 10-20 imperfectly old growth Tsuge 60-70 1
and breccias drained >300
43 850 60 NW ridgetop andesite andesite 90-120 10-15 10am 60-70 well drained young Tsuga 40-50 1ve
colluvium  colluvium 100-150
87 790 45 SE smooth slope Frissell reddish tuffs 60-90 5-10 silt loam 10-20 well drained young Teuga 30-40 v
upper 1/3 and breccias 100-150
90 550 10 L] uneven Carpenter  andesite 120-150 5-10 loam 60-70 . well drained old growth Tsuga Thuja 60-70 ni
lower 1/3 colluvium >300
110 670 70 S smooth slope Limberlost greenish tuffs 150-180 10-15 toam 0-10 well drained old growth Tsuga 10-20 v
middle 1/3 and breccias >300
115 730 10 SE ridgetop McKenzie reddish tuffs 90-120 10-15 loam silty clay 0-10 moderately young Touga 30-80 M1
River and breccias well drained 100~150
116 730 20 S bench Budworm greenish tuffs 120-150 15-20 silt loam silty 10-20 well drained young Teuga 50-60 v
and breccias clay loam 100-150
124 580 5 E ridgetop Frissell reddish tuffs 90~-120 10-15 silt loam 30-40 well drained old growth Tsuga Thuja 70-80 111+
and breccias with poles
149 490 0 . stream alluvium alluvium 120-150 5-10 sandy loam sandy loam 0-10 well drained old growth Tauga Thuja 60-70 |
terrace >300
156 820 30 N uneven slope Carpenter andesite 180-210 10-15 foam 1oam 10~20 well drained °|3 growth Tsuga 20-30 v
middle 1/3 colluvium >300
249 490 25 S smooth slope deep deep, fine 150-180 5-10 silt loam silty clay 0-10 well drained mature Teuga 70-80 1%
middle 1/3 colluvium  colluvium 150-300
260 790 30 NE ridgetop McKenzie reddish tuffs 180-210 15-20 silt Joam silty clay 0-10 well drained old growth Tauga 50-60 1t
River and breccias >300
292 550 80 SE smooth slope ND ND ND ND ND ND ND NOD young with Tsuga Thuja 60-70 V1
upper 1/3 old growth

8L



1.5.2.  Teuga heteropaylla/fhododendron macrophylium/Gaultheria shallon association--stand table (values in percent).

79

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
Teuga heteropilla  K® 1o s° w0 5 10 5 3 5 1 5 3 3 5 15 o 3 3 8 100
, Moo2s ot w0 2 25 5 35 25 45 35 35 40 30 20 76
Pseudotsuga menziesii R oc 0
M 60 75 k0 45 40 40 30 50 25 45 65 35 45 25 60 50 35 45 100
Thu'a plicata R 5 2 5 10 2 1 29
M 20 Tr Tr 4 10 1 i5 6 3 47
Libozredrus aecurrens R 0 0
M 15 1 1 12
FPinus lambertiana R 2 Tr 6
M 30 5 2 12
Abies grandis R 1 Tr 6
M 0 0
Abies amabilis R 0 0
M i Tr 6
Pinus monticola R 0 0
M 1 Tr 6
Acer macrophyllum R 1 Tr 6
M 1 10 1 12
Total R 15 5 10 7 1o 5 3 10 i 5 3 ho 7 15 11 3 6 9
M 105 75 80 5! 66 45 g0 110 26 46 65 61 105 60 95 96 8t 72
TALL SHRUB LAYER
Acer circinatum 20 50 b 4o 35 2 2 35 35 35 4o 20 [} 10 32 21 88
Rhododendron macrophyllum 10 &5 . &4 60 40 70 60 20 35 50 2 70 45 95 10 4o 22 4o 100
Castanopsis chrysophylla Tr 2 1 2 2 2 2 5 Y 2 5 i 10 2 2 82
Tazus brevifolia 3 20 8 30 10 1 10 5 2 1 6 59
Cormus nuttallii 3 2 10 5 10 1 15 2 7 3 53
Corylus cornuta var.
californica 3 1 Tr 12
Vaceinium parvifolium 3 20 1 1 2 3 2 1 3 1 3 3 2 71
Vaceiniwn membranacewn 1 Tr 6
Rhammus purehiana 1 Tr 6
Total 33 100 52 112 72 108 74 23 95 to2 6 113 102 145 19 53 77 74
T
LOW SHRUB LAYER
Berberis nervosa 30 3 2 .10 10 5 2 ‘10 10 15 55 2 8 5 715 2 b 100
Gaultheria shallon 65 65 20 65 7 50 60 30 70 35 85 20 35 30 20 10 13 4o 100
Rosa gymmoecarpa 1 1 1 Tr 18
Rubus ursinus 1 2 2 1 1 t 1 1 3 1 1 ! 65
Rubus nivalie 1 Tr 6
Total 97 97 24 75 17 56 82 &ko 82 st 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
Polystichum munitum Tr 3 1 1 Tr 1 1 1 2 5 3 1 65
Viola sempervirens 2 1 1 i 1 1 i 2 1 2 1 1 65
Trientalis latifolia 1 Tr Tr 2 Tr Tr 29
Coptis laciniata 2 1 1 1 1 2 9 2 3 1 53
Galiwn triflorum t 1 1 Tr 18
Hieraciwn albiflorum 1 1 Tr 12
whipplea modesta 5 1 2 Tr 1 1 29
Synthyris reniformis 3 1 Tr 12
Achlys triphylla 1 1 2 } 1 Tr 29
Chimaphila umbellata 10 5 2 1 2 i 1 3 10 1 ] 1 t Tr 2 82
Chimaphila menziesii 1 1 1 1 Tr 1 Tr 35
Trillium ovatwn Tr 1 1 2 1 Tr 29
Anemone deltoidea 1 1 1 1 3 1 1 1 i1
Xerophyllum tenax 1 Tr 2 1 1 1 1 1 20 2 53
Adenocaulon bicolor t 1 Tr 12
Goodyera oblongifolia 1 1 ] 1 1 1 1 1 Tr &7
Pyrola picta 1 1 1 Tr Tr 1
Pyrola asarifolia 1 ] 1 1 1 2 3 1 L]
Tiarella wnifoliata 2 1 Tr 12
Tiarella trifoliata 1 Tr 6
Vaneouveria hexandra 1 Tr 6
EBromus sp. Tr Tr 0 12
Festuca oceidentalis Tr 0 6
Pteridium aquilinum 1 5 2 1 1 24
isporwn hookeri 1 1 1 Tr 18
Iris tenax i Tr 6
Clintonia uniflora 1 2 Tr 12
Habenaria unalascenois Tr 0 6
Total 38 19 14 22 15 10 7 6 17 27 13 10 56 6 3 20 15 16
TOTAL UNDERSTORY 183 221 oo 216 114 179 166 79 195 185 16} 185 211 203 60 101 114 154
TOTAL ALL LAYERS 288 296 180 267 180 224 226 189 221 231 228 246 316 263 226

155 197 195

%2 o trees In tgc reproduction size class (seadiings and saplings).
Tr = average cover less than 0.5%.

tree cover).

Ma
Zaro Indlicates specles occurred in trace amounts only in all sampled stands.

trees in the mature size ciass {crowns contribute to overstory
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1.6.1. Teuga heterophylla/Rhododendron macrophyllium/Berberis nervosa association--site and general stand characteristi-s.
Eff. Tree
rooting A-horizon Texture Texture Proflle Soil canopy Est.
Plot Elev. Slope Soll Parent depth  thlckness of A of B stonlness dralnage Stand age Climax tree Climax tree density site
no. {m) (3)  Aspect Landform series material (cm) (cm} horizon horizon (% by vol) (years) specles A specles B (2) class
3 910 0 s ridgetop Carpenter andesite 90-120 Yoam 30-40 wall dratned young with Tsuga 50-60 -
col luvium old growth
9 790 7 SE bench McKenzie reddish tuffs 90-120 5-10 loam sllt lcam 10-20 well drained old growth Tsuga 60-70 1+
River and breccias >300
10 670 20 3 smooth slope McKenzie reddish tuffs 90-120 5-10 joam siity clay 0-10 moderately old growth Teuga 50-60 f-
upper 1/3 River and breccias loam well drained >300
21 700 20 NE bench ‘andesite andesite 120-150 10-15 sandy loam silt loam 0-10 well dralned old growth Teuga Thuja 60-70 i1
colluvium'' colluvium >300
24 670 53 NW ridgetop McKenzie reddish tuffs 90-120 5-10 foam sitt loam 0-10 well drained old growth Teuga Thuja 80-90 1hi+
River and breccias with poles
37 790 25 E uneven slope Budworm greenish tuffs 120-150 10-15 slit losm silty clay 10-20 well drained old growth Touga Thuja 80-90 1
middle 1/3 and brecclas toam with poles
57 520 15 SE toe slope McKenzie reddish tuffs 120-150 5-10 loam clay loam 20-30 moderately old growth Tsuga Thuja 60-70 11-
River and breccias well drained with poles
59 430 5 NW ridgetop ‘'deep, fine mixed colluvium 90-120 10-15 Toam slity clay 30-40 well drained old growth Tsuga 70-80 i
textured' loam >300
60 430 25 SW smooth s iope ""deep, fine mixed colluvium 180-210 15-20 loam silty clay 10-20 well drained old growth Tauga 60-70 i+
upper 1/3 textured" toam with poles
86 820 20 SE ridgetop Budworm greenish tuffs 150-180 15-20 clay loam clay loam 0-10 well drained old growth Tauga 60-70 1+
and breccias >300
108 760 5 N bench Limberlost greenish tuffs 90-120 10-15 sandy loam 50-60 well drained old growth Tsuga 60-70 1
and breccias >300
i 640 35 W ridgetop "andesite andesite 150-180 10-15 Toam 30-40 well drained old growth Tsuga 70-80 141
colluvium' colluvium >300
120 610 5 S bench slipout greenish tuffs 90-120 5-10 silt loam silt loam 0-10 imperfectly old growth Tauga Thuja 80-90 1+
and breccias drained with poles
140 610 70 NW smooth slope McKenzie reddish tuffs 120-150 10-15 silt loam silty clay 0-10 well drained old growth Tauga 80-90 ti+
upper 1/3 River and breccias > 300
147 550 40 S smooth slope Limberlost greenish tuffs 120-150 15-20 silt loam 10-20 well drained old growth Tsuga Thuja 70-80 11§+
tower 1/3 and breccias with poles
148 520 25 NE uneven slope Frisseli reddish tuffs 120-150 15-20 sitt lcam 0-10 well drained old growth Tsuga Thuja 60-70 s
upper 1/3 and breccias >300
153 980 40 N uneven slope “andesite andesite 180~210 10-15 loam 60-70 well drained old growth Tsuga 60-70 tie
lower 1/3 col luvium” colluvium >300
248 790 10 S smooth slope Yfine andesi te 60-90 10-15 loam silty clay 10-20 imperfectly old growth Tsuga Thuja 70-80 i
middle 1/3 textured colluvium drained with poles
imperf.
drained
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1.6.2. [suga neterophylla/Rhododendron macropnyllum/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 neterophylla R® 10 10 10 5 8 10 5 4 3 5 10 5 5 10 10 8 15 5 8 100
M 5 60 60 65 35 60 35 25 35 40 30 30 70 35 60 40 45 50 ‘.jb 100
Psewiotsuga menziesii R 0 0
M 50 40 50 35 40 40 40 50 4O SO 60 65 20 70 50 50 25 40 45 100
Dauga plicata R '3 2 4 5 1 8 5 5 1 2 2 56
M5 5 30 40 35 20 1 15 35 19 1 5 15 13 72
Abies amabllis R o 0
M 8 Trc 6
Pinus monticola R 0 0
M5 Tr 6
Acer macrophyilum R 0 0
M 2 1 Tr 1B
Total R 13 10 10 7 12 15 6 4 3 5 10 5 13 10 15 13 16 7 10
M 65108 115 130 115 135 95 76 90 90 92 95 125 125 111 g5 70 105 101
TALL SHRUB LAYER
Acer oircinatum 15 35 2 5 2 2 1 5 10 25 25 7 10 8 5 9 83
Rhododendron macrophylium 10 65 20 35 5 5 Tr 4 25 7 s 10 6 15 5 5 13 89
Castanopsis chrysophylla 2 10 1 2 1 1 T Tr Tr 7 2 1 1 1 2 78
Taxus brevifolia 2 10 50 2 1 5 3 2 3 7 5 30 2 7 78
Cornus nuttallii . 1 2 1 2 TIr 5 10 5 5 2 50
Corylus cornuta var.
californica ' 1 Tr 1
Vaceiniwn parvifolium 3 3 1 1 1 3 3 Tr 1 2 1 1 ] 1 1 1 83
Vaceiniwm membranaceum 2 3 1 Tr  Tr 1 1 Tr 39
Vaceiniwn alaskaense 3 Tr 6
Ame lanchier alnifolia 1 Tr 6
Pachistima myrsinites i Tr 6
Total 19 .96 69 94 11 1" 9 6 6 10 31 22 49 55 28 33 50 16 34
LOW SHRUB LAYER
Berberis nervosa 62 35 10 15 1 2 10 3 4 8 10 7 2 5 9 4 8 3 1" 100
Gaultheria shallon Te 1725 3 1 5 2 5 1 4 3 7 4 2 ! Tr 4 89
Rosa gymnocarpa 2 Tr Tr Al
Rubus ursinus 10 1 3 1 1 1 1 1 1 2 ) 1 1 1 1 2 83
Rubus nivalie 2 6 1 1 2 1 1 33
Symphoricarpos mollis 2 33 ! 2 17
Totatl 78 68 12 49 4 4 16 6 10 " 16 10 n 10 12 6 11 6 18
HERB LAYER
Linnaea fwrealis' t2 15 5 35 ! 5 25 35 50 ! 2 1 1o 2 7 25 1 10 13 100
Polystichwn mnitun [ 12 1 s 2 2 1 20 5 5 3 5 37 ! 4 94
Viola sempervirens o 1 13 1 5 01 3 2 2 ] (. 3 2 83
Trientalis latifolia 1 ! 1 1 1 1 1 1 Tr 4y
Copt_ts Zac.'",,mata g 15 2 5 5 1 1 2 1 1 15 5 8 5 3 4 89
Galiwn triflorum 1 1 Tr 1
Hieraciwn albiflorum 1 1 1 1 1 T 28
Whipplea modesta 7 1 1 1 17
Synthyris reniformis Tr 1 1 Tr 17
Achlys triphylla 2 | | 1 Tr 33
Chimaphtla wmbellata 309 1 3 1 1t 2 15 2 | 1 I R T S 83
Chimaphila menziesii 1 1 1 1 1 T 1 1 Tr 4k
Trillium ovatun 1o 1 | 1 1 ) 1 ] ) 1 56
Anemone deltoidea 1 2 1 1 1 ) 1 1 1 44
Anemone lyallii Tr 0 6
Xerophyllun tenar 37 T o2 T T 2 ] 2 50
Goodyera oblongifolia 1o o r T T T 1 i 1 (. 1 ) 83
Pyrola picta Tr 1 1 | 1 1 1 Tr 39
Pyrola asarifolia 2 1 2 1 1 Tr -28
Tiarella unifoliata 1 2 Tr 2 1 Tr 28
Vancouveria hexandra 1 1 1 1 1 1 1 Tr 39
Pteridiun aquilinum 2 Tr 6
Oxalis oregana Tr ’ 0 6
Ligtera caurina 1 Tr 6
Disporum hookert Tr 1 1 Tr 17
Corallorhiza maculata 1 1 Tr 1
Pedicularis racemosa 3 Tr 6
Total 103 39 16 71 13 19 47 59 69 [ 29 14 26 24 27 43 18 22 33
TOTAL UNDERSTORY 213 213 107 221 Lo 49 7 75 32 si 99 99 82 95 95 51 95

TOTAL ALL LAYERS 278 32) 222 351 155 184 173 151 178 122 178 146 224 224 193 190 165 156 196

a . : . . .
R = trees in the re?roducuon size class (seedlings and saplings); M = trees ig the mature size class (crowns contribute to overstory tree cover).
2ero indicates species occurred in trace amounts only in all sampled stands. Tr = average cover less than 0.5%.




1.7.1. Tsuga heggmphyzza_.Atiee amabilie, Rhododendron macroiny. lwm/Ferboris nervosu association--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Profile canopy Est-
Piot Elev., Siope Soll Parent depth  thickness of A of 8 stoniness Soil Stand age Climax tree Climax tree density site
no. (m) () Aspect Landform series material (cm) (em) horlzon horizon (3 by vol) drainage (years) species A species B (%) class
0 1070 10 N ridgetop 'andes | te andesite 180-210 10-15 1oam slfty clay 10-20 well drained young with  Teuga Thija 90-100  Hit
col tuvium' colluvium losm old growth
L] 1040 35 L] smooth slope 'andesite andesite 90-120 5-10 toam 60-70 well drained old growth Tsuga Thuja 70-80 11t
middle 1/3 colluvium' colluvium >300
2 910 2 NE bench “andes | te andesite 180-210 10-15 loam 20-30 wall dralned old growth Teuga 50-60 1"i+
colluvium' colluvium >300
A 850 15 » bench “'fragmantal andesite 60-90 5-10 loam 70-80 well drained young Teuga 80-90 v+
soii" colluvium 100-150
97 980 15 W uneven slope Carpenter andesite 180-210 10-15 sandy loam 10-20 well drained old growth Tsuga Abies 50-60 211
lower 1/3 coltluvium >300
15 1130 60 NE smooth slope  Blue River andeslte 90-120 10-15 loem loam 30-40 well drained old growth Tsuga Abies 40-50 v
upper 1/3 >
152 1100 NE ridgetop Blue River andesite 60-90 10-15 loam loam 40-50 well drained old growth Tsuga 60-70 3
>300
155 880 5 N bench Carpenter andesite 210-300 15-20 loam silt losm 30-40 well drained old growth Tsuga 30-40 V-
colluvium >300
204 9k0 0 bench Carpenter andesite 180-210 15-20 Toam loam 20-30 well drained old growth Tsuga Thuja 40-50 (X1}
colluvium >300
205 1040 20 S smooth slope Carpenter andesite 210-300 15-20 loam silt loam 0-10 well drained old growth Tsuga 70-80 (KR
upper 1/3 _coltluvium with poles
216 1070 &S [ smooth slope Carpenter andesite 90~120 sandy loam 60-70 well drained old growth Tsuga Abies 40-50 1l
middle 1/3 colluvium >300
217 1040 50 v smooth slope Carpenter andesite 120-150 sandy loam 50-60 well drained old growth Tsuga Abies 60-70 V-
upper 1/3 colluvium >300
218 980 80 NE smooth slope  Carpenter andesite 180-210 10-15 loam slit loam 30-40 well drained old growth Tsuga Abies 60-70 Pil-
middle 1/3 colluvium >300
219 910 90 N smooth slope Carpenter andesite 90-120 sandy loam 70-80 well drained old growth Tsuga Abies 20-30 v
middle 1/3 col tuvium >300
220 820 80 NE smooth slope Carpenter andesite 150-180 toam 40-50 well drained old growth Thuja Tsuga 60-70 1"i-
middle 1/3 colluvium >300
226 1000 S0 NwW smooth slope Carpenter andesite 210-300 15-20 toam sandy loam 20-30 well drained old growth Tsuga Thuja 70-80 1
middle 1/3 colbuyvium >300
227 910 70 NE smooth slope Carpenter andesite 210-300 sandy loam 20-30 well drained old growth Tsuga Thuja 60-70 1H
tower 1/3 colltuvium >300
228 910 30 NW smooth slope  Carpenter andesite 180-210 loam 20-30 well drained old growth  Tsuga 70-80 Vi
Tower 1/3 colluvium >300
229 820 15 NW uneven sliope Carpenter andesite 90-120 loam 60-70 well drained old growth  Tsuga Thuja 50-60 111
lower 1/3 colluvium >300
240 1070 70 NW smooth stope Carpenter andesite 150-180 sandy loam 70-80 well drained old growth Tsuga 60-70 ni-
middle 1/3 cotluvium >300
241 1000 0 N smooth slope Carpenter andesite 210-300 10-15 sandy loam sandy loam 10-20 well drained old growth Tsuga 70-80 1V+
middle 1/3 colluvium . >300
298 880 35 w smooth slope  Carpenter andesite 180-210 25-38 sandy loam sandy toam 10-20 well drained old growth  Tsuga Thuja 30-40 1
lower 1/3 colluvium >300

28



1.7.2. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/Berberis nervosa assoclation--stand table (values in percent}.

Plot number Avg. Con-
Species wo & k2 bb 97 sl 152 155 204 205 216 217 218 219 220 226 227 228 223 240 241 298 Cover seancy
TREE LAYER
Tsuga heterophylla R° 2 s 3 1o & 30 5 15 5 5 15 5 10 3 1 10 5 5 5 10 s 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 8¢ "Bb 100
Pseudotsuga menziesii R 0 0
M 20 35 30 50 35 25 50 7 20 50 25 55 75 30 1 25 30 60 10 60 20 100 33 100
Thuja plicata R} 5 3 2 5 2 5 1 3 2 3 1 50
M 3 15 20 5 5 1 2 5 10 5 3 45
Abies amabilis R 1 1 4 1 1 1 1 1 2 1 1 45
M 2 1 5 1 10 1 1 15 5 1 2 3 3 1 2 64
Total R4 11 3 10 12 31 5 15 8 5 16 6 11 3 6 14 10 5 7 13 7 13 10
M 83 95 77 105 90 56 30 47 76 95 86 16 120 55 72 88 97 10 88 73 30 91 86
TALL SHRUB LAYER
Acer cireinatum 7 2 S 8 2 2 3 20 2 1 7 17 60 8 15 10 10 15 8 10 10 Nn
Rhododendron macro-
phyllum 2 35 75 S 4 60 20 25 10 4 S 20 35 10 5 20 10 10 5 25 5 18 35
Castanopsis chryso-
phylla 1 1 2 \ 1 1 1 1 5 1 1 1 1 1 59
Taxus brevifolia S 10 2 15 25 50 2 7 s 20 2 50 4o 2 25 7 15 50 5 15 16 9l
Cornue nuttallii 1 15 2 2 1 1 23
Vaccinium parvifolium 1 1 1 1 1 1 1 2 1 2 1 2 2 3 \ 1 1 73
Vaceinium membranacewn [ T B (o 1 1 1 1 1 1 1 1 1o 6k
Vaccinium alaskaense 2 2 1 10 2 1 23
Rharmus purshiana 1 Tr [
Acer glabrum var.
douglasii 2 12 1 9
Amelanchier alnifolia Tr 0 S
Pachistima myrsinitee 1 3 1 1 1 1 2 2 4 1 1 1 2 1 59
Total 12 44 93 16 11 80 sk H13 17 26 25 52 100 79 67 20 53 21 39 72 51 35 51
LOW SHRUB LAYER
Eerberis nervosa 3 15 40 20 1 25 15 17 2 2 15 15 25 10 4 16 20 10 S 10 15 20 4 100
Saultheria shallon 3 Tr Tr Tr 14
Fosa gummocarpa 1 1 1T Tr 14
Rubus urstinus 1 1 1 1 1 1 2 1 1 1 1 1 1 1 1 1 1 2 1 82
Rubus nivalis 3 10 1 1 S 1 3 1 ] 1 2 2 2 2 1 2 ] 2 77
Hubus lasiococcus 1 1 1 Tr 4
Symphoricarpos mollis Tr 1 Tr 9
saultheria ovatifolia 1 | Tr 9
Total 8 20 S0 22 3 28 15 23 7 6 17 17 26 10 6 20 23 13 7 12 18 25 17
HERB LAYER
Lirnaea borealis 2 2 2t 2 5 15 7 2 3 1 1 1 2 5 5 5 1 ! 3 3 ;;
Polystichun munituw: 1 1 Tr 6 Tr 1 1 3 1 3 1 2 3 S S 1 2 |l h
viola sempervirers 1 2 3 1 1 1 2 1 1 2 . H
Trientalis latifolia 1 1 Tr a
coptis laciniata 1 2 6 r .
Hieraciwn albiflorum 1 1 '{r H
Wnipplea modesta Tr 1 Tr s
foklys iyl 6 T: 1 : : 1 : ll 1 I 5 Iz ] 1 1 l3 ; 82
imaphi lata i 1 2
Chimaphila umbella ' ) : " ) : \ 1 1 1 \ 1 1 59

Chimaphila menziesil
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1.7.2. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/Berberis nervosa association {continued).

Plot number

Avg. -

Species W W 42 4 97 15) 152 155 204 205 216 217 218 219 220 226 227 228 229 240 24} 298 Cover sz::cy
HERB LAYER (continued)

Trillium ovatwm 1 1 1 1 1 Tr 23
Anemone deltoidea 1 Tr 5
Xerophyllum tenax 1 1 1 Tr 7 Tr 5 3 1 1 1 45
Goodyera oblongifolia 1 1 1 1 1 1 1 1 1 ] | 1 1 1 1 1 68
Pyrola picta Tr 1 1 1 1 1 1 Tr 32
Pyrola secunda 1 1 1 1 1 1 Tr 27
Pyrola asarifolia 2 2 2 1 1 1 1 1 1 1 1 1 50
Tiarella unifoliata o | 3 1 6 1 1 1 1 1 4
Vancouveria hexandra 1 1 Tr 9
Pteridiwm aquilimem 1 Tr 5
Smilacina racemosa 1 Tr 5
Smilacina stellata 1 1 Tr 9
Asarum caudatum } Tr g
Disporum hookert 1 Tr 5
Clintonia untiflora 1 Tr 5
Cornus canadensis ] 1 1 10 1 1 1 1 Tr 5 1 45
Corallorhiza mertensiara 1 1 1 1 1 1 1 I 1 1 1 1 50
Pyrola aphylla 1 Tr 5

Total 8 10 14 10 8 11 20 25 20 18 34 10 13 8 14 19 14 4 11 13 7 2 13

TOTAL UNDERSTORY 32 85 160 58 34 150 9k 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

@g = trees in the reproduction size class (seedlings and saplings); M = trees ig 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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1.8.1.

Pgeudotsuga menziesii/Acer circinatum/Berberts nervosa community--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 B stoniness Soil Stand age Climax tree Climax tree density site
no. (m) (2)  Aspect Landform series material (cm) (cm) horizon horizon (% by vol) drainage (years) species A species B (%) class
65 1040 25 S smooth slope ND ND ND ND ND ND ND ND old growth Abies Tsuga 80-90 tis
middle 1/3 with poles
66 850 20 S smooth slope ND ND ND ND ND ND ND ND young Tsuga Abies 70-80 111
middle 1/3 100-150
71 850 70 S smooth slope ND ND ND ND ND ND ND ND young Tauga 60-70 -
upper 1/3 100-150
93 700 15 S bench Carpenter andesite 150-180 10-15 silt loam silty clay 10-20 well drained young Tauga 40-50 -
colluvium 1oam 100-150
94 730 50 NE smooth slope Yandesite andesite 180-210 5-10 10am 20-30 well drained young Tsuga 50-60 It1-
middle 1/3 colluvium' colluvium 100~150
9 670 10 SW uneven slope Carpenter andesite >300 15-20 sandy loam 0-10 well drained old growth Tsuga Thuja 60-70 1H+
Tower 1/3 colluvium >300
171 1010 20 SwW uneven slope Carpenter andesite 210-300 10-15 silt loam silt loam 20-30 well drained old growth Tauga Thuja 60-70 Hi
lower 1/3 col tuvium >300
176 1160 40 SW smooth slope Carpenter andesite 150-180 10-15 loam 30-40 well drained old growth Tauga Thuja 70-80 1
middle 1/3 colluvium >300
177 1040 o SW smooth slope Yandesite andesite 90-120 5-10 loam 60-70 well dralned old growth Tsuga Thuja 70-80 111+
middle 1/3 col luvium" colluvium >300
208 880 40 W smooth slope S1ipout greenish tuffs 120-150 15-20 stlty clay silty clay 10-20 moderately old growth Tsuga Thuja 70-80 111
' lower 1/3 and breccias toam loam well dralned >300
209 880 35 S smooth slope Tidblts andesite 150-180 10-15 silty clay clay loam 0-10 well drained old growth Tsuga Thuja 60-70 Hi
middie 1/3 colluvium toam >300
239 1130 4o N smooth slope Carpenter andesite 210-300 sandy loam 40-50 well drained old growth Tsuga Abies 60-70 114-
upper 1/3 colluvium >300
244 940 10 W bench Carpenter andesite 180-210 5-10 loam loam 20-30 well drained old growth Tsuga Abies 80-90 111+
colluvium >300
282 640 70 ¥} smooth slope ND ND ND ND ND ND ND ND mature Tsuga 60-70 111~
upper 1/3 150-300
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1.8.2. Pseudotsuga menziesii/Acer oircinatum/Berberis nervosa community--stand table (values in percent).
. Plot number Avg. Con-
Species 65 66 7 93 9k 99 7 176 177 208 209 239 244 282 Cover stancy
TREE LAYER
Tsuga heterophylla R? S 10 10 2 [ 10 60 [ 15 5 1 15 4 6 1 100
Mo kS 1 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 4o 70 58 100
Thuja plicata R 5 S 5 10 3 1 2 43
M 25 20 Tr 30 H 2 H 6 50
Libocedrus decurrens R o g
M 2 Tr 7
Abies grandis R 1 3 2 Tr 21
M 1 Tr 7
Abies amabilis R 2 2 Tr 15 2 2 36
M 20 15 Tr 2 21
Abies procera R 2 Tr 7
M 0 0
Pinus monticola R 0 0
M 2 Tr 7
Acer macrophyllum R 5 T 7
M 10 Tr S Tr 1 29
Total R 7 13 H 2 10 15 65 15 27 8 2 30 6 6 15
M 130 51 80 50 50 2 90 127 12t 1o 152 125 110 70 98
TALL SHRUB LAYER
Acer cireinatum 1 5 4o 70 [ 2 10 30 15 10 10 8 49 18 93
Rhododendron macrophyl lum Tr 0 7
Castanopsis chrysophylla 1 1 1 1 1 Tr 36
Taxus brevifolia 1 Tr 1 3 2 [ 2 16 15 3 (17
Cornus nuttallii 1 Tr 1 2 i Tr 36
Corylus cormuta var.
califormica 1 1 1 Tr 3 Tr 36
Vaceinium parvifolium 4 2 } 1 1 ! 1 2 1 57
Vaceinium membranaceum 2 1 1 Tr 1 1 Tr 43
Vaceinium alaskaense Tr 0 7
Vaceinium ovalifolium Tr 0 7
Rhamnus purshiana 1 1- . Tr 14
Pachistima myrsinites 1 2 2 1 2 1 1 43
Total 5 14 45 71 8 7 15 37 8 6 13 28 25 sk 23
LOW SHRUB LAYER
Berberis nervosa 5 70 30 25 30 10 5 10 15 2 10 20 4 26 19 100
Gaultheria shallon 2 10 2 1 Tr 1 36
Rosa gymmocarpa 2 1 i 1 1 Tr 36
Rubus ursinus 1 1 1 3 1 1 1 1 2 1 1 2 1 1 1 100
Rubus nivalis 1 3 1 2 3 2 1 43
Symphoricarpos mollis 3 ] ! 1 o 1 1 43
Total 6 76 35 ko 3 2 9 13 18 15 15 22 8 27 23
HERB LAYER
Linnaea borealis | 5 1 4 2 5 1 2 1 3 3 1 2 79
Polystichum munitum . Tr ] 3 2 5 ! 9 2 50
Viola sempervirens 1 ] 1 1 4 3 3 4 2 2 1 4 1 2 93
Trientalis latifolia 1 Tr Tr 1 1 1 1 1 1 1 64
Coptis laciniata 1 3 4 ! 21
Galium triflorum 1 3 1 4 1 29
Hieractium albiflorum i Tr 1 1 Tr 29
Whipplea modesta 10 1 1 1 3 1 2 1 50
Synthyris reniformis 1 1 i Tr 21
Achlys triphylla 1 1 Tr 1 ! i 1 1 Tr 1 64
Chimaphila wmbellata 1 1 1 Tr 1 2 1 7 1 1 10 2 2 2 93
Chimaphila menziesii 1 1 Tr Tr 1 : 1 Tr 43
Trillium ovatum 1 1 Tr 1 ] 1 1 Tr 50
Anemone deltoidea 1 Tr 1 1 1 1 Tr 43
Anemone lyallii 1 Tr 7
Anemone oregana Tr 0 7
Xerophyllum tenax Tr 0 7
Goodyera oblongifolia 1 Tr Tr 1 ) i 1 1 1 1 64
Pyrola picta 1 1 ! 1 1 Tr 36
Pyrola secunda 1 V 1 1 1 Tr 36
Pyrola asarifolia - 1 1 Tr 14
Tiarella unifoliata 2 Tr 2 1 i 1 1 2 1 57
Vancouveria hexandra 1 1 1 1 Tr Tr 36
Bromus sp. 1 Tr 7
Featuca occidentalis Tr 1 Tr 4
Grasses 1 Tr Tr 14
Pteridium aquilinum 2 1 2 1 Tr 29
Smilacinag racemosa Tr 0 7
Smilacing etellata 1 1 1 Tr 2}
Agarum caudatum Tr 1 1 - 1 Tr - 29
bisporum hookeri 1 Tr 1 Tr 21
Cornus canadensis Tr Tr 5 Tr 21




> 2ireinatun/Berberic nersosa community (continued).

1.8.2
Plot number Avg. Con-
Species 65 66 71 93 94 7 176 177 208 209 239 244 282 Cover stancy
HERB LAYER (Continued)
Zampanula scouleri 1 Tr 7
1 1 1 ! ] ! 1 ! 50
! Tr 7
! Tr 7
1 Tr 7
1 Tr Tr 14
Eburcprytov. aust? Tr 0 7
Total 9 13 26 3 16 20 18 16 20 17 24 28 25 16
TOTAL UNDERSTORY 27 116 nyz 116 68 109 83 69 59 47 104 67 112 77
TOTAL ALL LAYERS 157 167 197 166 118 199 210 190 169 199 229 177 182 175

®R = trees in tge reproduction size class (seedlings and saplings); M = trees in the mature size class (crowns contribute to overstory
= average cover less than 0.5%.

tree cover).

€Zero indicates species occurred in trace amounts only in all sampled stands.

1.9.1. Pseudotsuga menziesii/Acer circinatum/Whipplea modesta community--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Proflte . . canopy  Est.
Plot Elev. Slope Soil Parent depth  thickness of A of 8 stoniness Soil Stand age cl imax tree Llimax tree density site
no. (m) (%)  Aspect Landform series material {cm) {em) horizon horizon (% by vol) drainage (years) species A species 8 ® class
15 1070 50 S une;:? s:c/)pe Tidbits andesite 120-150 25-38 loam loam 40-50 well drained young Tauga 60-70 11
mi e 1/3 10C-150
101 1100 25 E smo:trln s:%e Carpenter andesite 180-210 5-10 sandy loam sandy loam 20-30 well drained young Teuga Abies 30-40  141-
middle colluvium 100-150 amabili
172 10ko 40 S smooth slope Carpenter andesite 180-210 10-15 Toam loam 10-20 well drained old growth Tsug;z Thu,jaL “ 70-80  iti-
lower 1/3 colluvium >300
173 1070 30 Sw ridgetop ""andesite andesite 120-150 10-1§ silt toam 40-50 well drained young Tauga 40-50 v+
col tuvium' col luvium 100-150
174 1160 40 S smooth slope Blue River volcanic ash 30-120 silt loam 30-40 well drained young with Tsuga Abies 70-80 111-
upper 1/3 and pumice old growth grandis
175 1160 60 Sw sm?oth s lope Blue River volcanic ash 120-150 toam 0-10  well drained young with Tguga Abies 60-70 111-
middle 1/3 and pumice old growth grandis
194 940 20 S smooth slope Budworm greenish ttlefs 90-120 15-20 silt toam silty 20-30 moderately young Tauga Abies 30-40 bHE-
middle 1/3 . and bfecczas clay loam well drained 100-150 grandis
195 1010 25 S smooth slope Blue River volcanic ash 90-120 sandy loam 0-10  well drained young Tsuga Abies 60-70 -
upper 1/3 and pumice 100-150 grandis
196 1040 20 S smooth ?}gpe Blue River andesite 60-90 sandy loam 30-40 well dralned young Tauga 60-70 11~
upper 100-150
198 1070 20 S uneven slope Tidbits andesite 120-150 25-38 silt loam silt loam 0-10 moderately young Tauga Thuja 20-30  11i-
201 s upper 1/3 colluvium well drained 100-150
980 25 SE uneven slope Carpenter andesite 150-180 10-15 sandy loam  sandy loam 30-40 well drained young Tauga Thuja 70-80 111
lower 1/3 colluvium 100~150
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1.9.2. Pseudotsuga menziesii/Acer circinatum/Whipplea modesta community--stand table (values in percent).
Plot number Avg. ton-
Species 15 101 172 173 174 175 194 195 196 198 201 Cover stancy
TREE LAYER
Tsuga heterophylla R? 20 7 20 5 2 15 25 20 40 3 20 16 100
M 5 i0 20 2 20 5 45
Pseudotsuga menziesit R ob 0
M. 65 35 60 65 80 80 55 75 75 80 75 68 100
Thuja plicata R 5 : 1 2 1 27
M 2 20 Tre 2 36
Abies grandis R Tr 1 10 1 20 2 1 3 64
M 0 0
Abies amabilis R 1 1 Tr 1 Tr 36
M 0 0
Abies procera R 1 1 1 1 1 Tr 45
. M 1 1 Tr 18
Pinus monticola R 0 0
M 15 1 5 1 2 36
Acer macrophyllum R 2 Tr 9
M 0 0
Total R 20 26 7 4 26 28 4o 42 5 23 20
M 72 61 100 70 82 80 56 8t 75 100 76 17
TALL SHRUB LAYER -
Acer circinatum 55 20 2 15 50 15 Tr 4o 7 30 6 22 100
Rhododendron macrophyllum 10 1 9
Castanopsis chrysophylla 1 1 1 1 2 1 2 ! 1 73
Taxus brevifolia i5 3 2 2 27
Cornus nuttallii ) 2 1 i | 4 2 ! 64
Corylus cornuta var. californica 1 2 1 3 1 36
Holodiscus discolor 2 Tr 9
Vaceinium parvifolium 2 1 5 2 4 i 1 55
Vaceinium membranaceum Tr 1 1 ¥ ¥ 1 Tr 55
Rhammus purshiana 1 Tr 9
Rubus parviflorus 1 i i Tr 27
Pachistima myrsinites 3 3 2 1 1 1 1 i 1 1 82
Total 57 23 24 23 55 25 20 49 19 33 1 | 30
LOW SHRUB LAYER
Berberis nervosa 60 50 30 20 1 1 40 20 30 3 23 91
Gaultheria shallon 2 Tr 9
Rosa gymmocarpa 2 1 2 5 3 2 1 2 3 1 2 91
Rubus urainus 10 2 3 3 5 3 3 1 2 2 2 3 100
Rubug nivalis 1 3 1 1 1 1 1 55
Rubus lasiococcus 1 Tr 9
Symphoricarpos mollis 8 1 3 2 2 2 2 2 | 2 2 9l
Total 80 55 36 34 8 10 50 25 36 3 9 3
HERB LAYER
Linngea borealis 30 20 10 30 40 20 15 10 15 7 35 2] 100
Polystichum munitum 7 1 5 i 1 2 2 55
Viola sempervirens 9 20 15 8 8 5 5 3 5 1 4 8 100
Trientalis latifolia 1 1 1 1 1 } 1 55
Coptis laciniata 6 1 9
Galium triflorum 9 1 1 1 1 1 1 1 1 73
Hieracium albiflorum 2 | 1 1 1 1 45
Whipplea modesta 30 7 40 30 10 1 1 8 2 1 12 91
Synthyris reniformis 7 5 ! 1 1 } 1 55
Achlys triphylla 1 Tr 2 2 1 15 1 1 2 73
Chimaphila umbellata 5 7 20 40 7 1 1 1 1 1 8 91
Chimaphila menziesii Tr 1 1 | 1 Tr 4s
Trillium ovatwn 1 1 1 1 1 Tr 45
Anemone deltoidea 1 1 1 1 i 1 1 1 64
Anemone lyallii 1 1. Tr 18
Xerophyllum tenax 1 | Tr 18
Adenocaulon bicolor 1 1 1 Tr 27
Goodyera oblongifolia 1 1 1 1 1 1 1 1 1 1 82
Pyrola picta 1 1 1 ! ! ! 1 | 64
Pyrola secunda 1 1 1 1 1 1 1 55
Tiarella unifoliata ] 2 ] 2 1 36
Vancouveria hexandra 1 1 1 1 2 1 1 55
Bromus sp. 1 3 1 2 1 36
Festuca occidentalis ) Tr 9
Grasses 3 1 1 Tr 27
Pteridium aquilinum 2 ! 1 2 1 1 45
Smilacina racemosa 1 1 Tr 18
Smilacina stellata 3 Tr 9
Asarum caudatum Tr 1 5 15 15 3 4g
Galium oregarwm I 1 1 1 i Tr 4s
Iris tenax ] 1 | Tr 27
Clintonia uniflora 1 1 Tr 18
Cornus canadensis 1 1 2 Tr 27
1 Tr 9

Viola glabella




1.9.2. Psewdotsuga menziesii/Acer cireinatum/Whipplea modesta community (continued).
Plot number Avg. Con-
Species 15 101 172 173 174 175 19% 195 196 198 201 Cover stancy
HERS LAYER (continued)
Campanula scouleri 1 Tr 9
Corallorhiza mertensiana Tr Tr | 1 1 Tr 45
Corallorhiza maculata Tr 1 1 Tr 27
Fragaria vesea var. bracteata 1 ] 2 1 1 1 | 55
Osmorhiza chilensis 1 1 Tr 18
Pedicularis racemosa 1 Tr 9
Liliwn columbianuwm 1 Ir 9
Total 108 61 sh 112 137 94 37 25 41 4 57 70
TOTAL UNDERSTORY 265 148 140 176 204 155 135 139 138 88 100 151
TOTAL ALL LAYERS 337 209 240 246 286 235 191 220 213 188 176 228

‘;R = trees In the reproduction size class (seedlings and saplings); M = trees i

Zero indicates species occurred in trace amounts only in all sampled stands.

Tr = average cover less than 0.5%.

2 the mature size class (crowns contribute to overstory tree cover).

1.10. 1. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/Linnaea borealie association--site and general stand characteristics.
EfFf. Tree
rooting A-horizon Texture Texture Profile canopy Est.
Plot Elev. Slope soil Parent depth  thickness of A of 8 stoniness soil Stand age Climax tree Climax tree density site
no. (m) . (%) Aspect Landform series material (cm) (cm) hor izon hor i zon (% by vol) drainage (years) species A specles B [¢3] class
5 880 10 SE broad Carpenter andesite 150-180 s-10 toam clay loam 20-30 well drained old growth Tsuga Thuja 20-30  {H-
ridgetop colluvium >300
6 880 2 NE hummocky Carpenter andesite 120~150 5-10 Yoam clay loam 50-60 well drained old growth Abies - Tauga 40-50 tH
upland colluvium >300 amabilis
8 820 3 Sw bench McKenzie reddish tuffs 60-90 10-15 loam slity 30-40 moderately old growth Tsuga 50-60 tH+
River and breccias clay loam well-drained >300
19 850 5 NW bench "andesite andesite 90-120 10-15 sandy loam sandy loam 0-10 well drained old growth Teuga Thuja 50-60 1-
cotluvium' 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 H-
tower 1/3 coltuvium'! colfuvium >300
47 940 15 " bench Carpenter andesite 90-120 5-10 sandy loam silt loam 50-60 well drained old growth Tauga Abies $0-60 -
colluvium >300 amabilis
92 880 5 SW bench Slipout greenish tuffs 90-120 20-25 silty clay 10-20 . imperfectly young Tsuga 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 1V
upper /3 >300 amabilis
154 940 5 N bench Carpenter andesite 150-180 10-15 silt loam silt loam 30-40 well drained old growth Tsuga Abies 50-60  ill+
colluvium >300 amabilis
178 1010 0 hummocky Carpenter andesite 180-210 10-15 loam silt loam 10-20  well drained old growth Tsuga Abies 60-70 111
upland colluvium >300 amabilie
181 980 5 S hummoc ky Carpenter andesite 180-210 3-5 loam 0-10 well drained old growth Abies Tsuga 70-80 11}
upland colluvium >300 amabilis
225 1100 35 N smooth slope Carpenter andesite 180-210 loam 40-50 well drained old growth Abies Tauga 60-70 i
middle 1/3 colluvium with poles gmbilig

68



90.

1.10.2. Tsuga heterophylla--Abies amabilis/Rhododendron macrophyllum/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
Tsuga heterophylla % 10 100 10 15 9 5 10 15 15 5 ! 20 10 100
M 50 15 40 60 1 10 50 30 40 50 29 83
Pseudotsuga menziesii R ob 0
M 25 35 40 50 40 . k0 70 30 55 60 45 15 b2 100
Thuja plieata R s 1 2 1 5 ’ 1 1 50
M 25 35 20 30 15 4o 5 2 30 T 20 18 92
Abies grandis R 3 Tr 8
M 0 0
Abies amabilis R 5 1 | 3 1 5 5 3 2 15 3 83
M 15 5 5 S 2 33
Abies procera R 2 Tr
M 0 0
Total RIS 16 1 17N 8 21 20 20 8 3 36 4
M 100 100 100 80 115 86 85 8s 87 130 95 4o 9
TALL SHRUB LAYER N
Acer circinatum 12 9 40 75 40 2 35 2 7 6 19 83
Rhododendron macrophyllum 85 65 65 S5 20 30 15 7 20 30 25 5 35 100
Castanopsis chrysophylla 10 t i Tr 1 ¥ 1 1 58
Taxus brevifolia 12 3 8 6 3 8 1 1 30 2 6 83
Cornus nuttallii 2 \ Tr 17
Vacciniwn parvifolium 30 1 3 | 2 2 2 ! 3 4 75
Vacciniwn membranaceun . 2 3 1 2 1 1 1 1 1 1 75
Vaceiniwn alaskaense 3 1 6 2 1 33
Oplopanaz horridum B 1 Tr
Acer glabrum var. douglasii 1 Tr 8
Pachistima myrsinites 8 ! 1 i 1 - 33
Total 153 92 116 140 n 44 20 14 89 35 39 12 68
LOW SHRUB LAYER
Berberis nervosa 12 17 10 35 s 30 15 8 . H 4 12 83
Gaultheria shallon 1 Tr 8
Rosa gymmocarpa ’ 2 7 1 1 ! 2 | 50
Rubus ursginus 3 10 1 3 3 1 1 1 2 1 2 83
Rubus nivalis 10 2 1 1 5 1 1 2 3 3 | 2 92
Rubus lagiococcus 1 1 Tr 17
Symphoricarpos mollis 2 1 Tr 17
Gaultheria ovatifolia 3 1 Tr 17
Total 27 3 38 12 Lo H 36 19 " 5 13 6 17
HERB LAYER
Linnaea borealis 32 35 35 15 10 17 20 25 10 15 15 15 20 100
Polystichwn munitwn 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 1 Tr 8
Coptis laciniata 7 6 6 0 2 10 3 50
Whipplea modesta 2 Tr 8
Achlys triphylla 8 \ 1 2 1 33
Chimaphila umbellata 10 3 6 7 5 8 1 ] 1 6 7 5 92
Chimaphila menziesit 1 1 1 Tr 1 1 Tr 50
Trilliwn ovatum 1 1 1 1 ] 1 1 1 58
Anemone deltoidea - 1 1 Tr 17
Xerophyllwn tenax 3 i 3 ©Tr 1 33
Adenocaulon bicolor . i Tr 8
Goodyera oblongifolia 1 ] 1 } 3 ’ 1 1 1 58
Pyrola secunda Tr H Tr 17
Pyrola asarifolia 9 7 1 1 3 1 Tr 2 2 3 1 ! 3 100
Tiarella unifoliata 10 1 8 1 1 2 3 1 7 4 3 83
Vancouveria hexandra 1 1 Tr 17
Pteridiwn aquilinum 1 Tr 8
Listera caurina 1 1 - Tr 17
Smilacina racemosa 1 Tr 8
Smilacina stellata 1 1 1 1 Tr 33
Asarum caudatum 1 2 Tr 17
Disporum hookert 1 1 Tr 17
Clintonia uniflora 3 1 Tr 17
Cornus canadensis 30 8 15 5 | 3 2 7 5 6 75
Campanula scouleri . 1 Tr 8
Corallorhiza mertensiana 1 1 1 1 | Tr 42
Pedicularis racemosa . 1 Tr 8
Pterospora andromedea Ir 0 8
Total 113 56 8% 33 49 43 35 49 30 36 51 38 50
TOTAL UNDERSTORY 308 167 249 202 7 106 112 102 150 84 106 92 - 149
TOTAL ALL LAYERS 408 267 349 282 286 192 133 187 237 214 201 132 240

a . . f . .
R = tfee§ in the reproduction size class (seedlings and saplings); M = trees ig 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%.




Tsuga heterophylla--Abies amabilis/Linnaea borealis assoclatlon-=-site and general stand characteristics.

Eff. 5
rooting A-horfzon Texture Texture Profile Tree £
Plot Elev. Slope Soil Parent depth  thickness of A of 8 stoniness Soil Stand age Climax tree Climax tree ::::?IY sfte
no. (m) (%) Aspect tandform series material {cm) {cm) horlzon horizon (% by vol) drainage (years) species A species B () class
7 820 5 Sw bench McKenzie reddish tuffs 150-180 15-20 slit loam silty clay 0-10 moderately old growth Tauga Thuja 60-70 -
River and breccias loam well drained >300 .
16 1040 3 Sw bench Carpenter andesite 210-300 5-10 loam loam 0-10 well drained old growth Tsuga Abies 60-70 (AR
colluvium >300 amabilis
46 880 10 NW bench Carpenter andes|te 120-150 5-10 sandy loam silt loam 10-20 well drained old growth Tsuga Abies 50-60 1"i
colluvium >300 amabilis
48 760 8 S bench Carpenter andesite 90-120 20-25 1oam 40-50 well drained old growth Tsuga 60-70 1+
colluvium >300
49 790 20 S ridgetop Carpenter andes ite 150-180 10-15 1oam silty clay 20-30 well drained old growth Tsuga Thuja 50-60 1
col luvium loam >300
85 790 15 3% bench ''deep, fine mixed 180-210 5-10 silt loam silty clay 0-10 well drained old growth Tsuga 50-60 i
textured" colluvium loam >300
122 580 10 NW bench Budworm greenish tuffs 150-180 5-10 silt loam silty clay 0-i0 well drained old growth Tsuga Thuja 80-90 i+
and breccias loam >300
125 580 0 bench Budworm greenish tuffs 150-180 10-15 silt loam silty clay 0-10 well drained old growth Tsuga 80-90 1-
and breccias loam with poles
169 910 10 Sw uneven slope Carpenter andes| te 180-210 5-10 silt loam 20-30 well drained old growth Tsuga Thuga 60-70 i
lower 1/3 colluvium >300
179 1010 30 W hummocky Carpenter andesite 120-150 10-15 loam silt loam 30-40 well drained old growth Tsuga Thuja 30-40 IET
upland colluvium >300
180 1010 3 w bench “alluvial alluvium 150-180 25-38 silt loam silty clay 0-10 moderately old growth Tsuga Thuja 70-80 i
soil" loam well drained >300
192 1250 30 H smooth slope Carpenter andesite 180-210 5-10 slit loam 30-40 well drained old growth Abice Abies grandis 50-60 1"
lower 1/3 col luvium >300 amabilis
199 1070 30 SE uneven slope Tidbits andeslte 60-90 15-20 silt loam silt loam 40-50 moderately old growth Abies Tsuga 80-90 I
middle 1/3 well drained >300 amabilis
200 1040 25 s uneven slope Tidbits andesite 60-90 15-20 silt loam clay 0-10 moderately old growth Tsuga Abies 50-60 T
Tower 1/3 well drained >300 amabilis
202 940 10 SE uneven slope S1ipout greenish. tuffs 90-120 15-20 silt loam silty clay 0-10 moderately young Tsuga Thuja 60-70 T
lower 1/3 and breccias loam well drained 100-150
206 1040 20 SE smooth slope Carpenter andesite 210-300 20-25 loam loam 20-30 well drained old growth Tsuga Abies 40-50 i
middle 1/3 colluvium >300 amabilis
221 790 25 N toe slope Carpenter andesite >300 20-25 1 oam 1oam 20-30 well drained otd growth Tsuga Thuja 40-50 11
colluvium >300
246 940 0 hummocky Carpenter andesite 180-210 20-25 sandy loam sandy loam 20-30 well drained old growth Tsuga Abies 40-50 1
upland coltuvium >300 amabilis
247 980 10 S hummocky Carpenter andesite 150-180 25-38 silt loam silt loam 30-40 well drained old growth Tsuga Abies 50-60 i
upland colluvium >300 amabilis
299 820 10 N bench Carpenter andesite 150-180 10-15 sandy loam sandy loam 50-60 moderately old growth Tsuga Thuja 30-40 1+
colluvium well drained >300
300 850 20 W smooth slope Carpenter andesite 210-300 10-15 sandy loam sandy loam 0-10 well drained old growth Tsuga Thuja 60-70 [
lower 1/3 colluvium >300

16



V.11.2. Tsuga heterophylla--Abies amabilis/Linnaea borealis association--stand table (values in percent).

Plot number

Avg. Con
Species 7 16 46 k8 43 85 122 125 169 179 180 192 199 200 202 206 221 246 247 299 300 Cover stancy
TREE LAYER
Tsuga heterophylla R%15 10 10 5 7 2 3 35 25 25 2 2 10 10 15 25 20 5 10 50 25 15 100
M 30 45 35 25 45 55 20 15 25 20 50 80 55 40 70 70 35 80 15 70 h2 95
Pgeudotsuga menziesii R ob [+]
M 50 50 25 50 40 35 55 65 50 10 70 40 30 70 65 25 35 35 30 1 5 ho 100
Thuja plicata R 3 1 2 5 10 5 5 8 2 1 5 2 52
M 5 15 20 15 15 25 15 40 3 2 35 1 4o 60 1] 67
Abies grandis R . 15 1 1 10
M 5 10 1 10
Abies ambilis R 1 5 2 1 2 10 1 ! 2 2 1 5 ] 1 1 67
M 20 TrC 2 15 3 | 2 1 5 2 [%]
Abies procera R 1 s } Tr 14
M 20 ] s
Pinus monticola R 0 0
“ Tr__Tr 0 10
Totat R 19 16 13 5 10 2 8 35 37 30 7 32 n 12 25 28 23 10 12 56 25 19
M 85 115 75 95 100 107 100 80 90 70 123 80 1M13 126 105 107 107 106 116 56 135 100
TALL SHRUB LAYER
Acer cireinatum 3 15 5 15 Tr 10 5 10 1 15 15 10 Tr 10 2 6 15 15 7 86
Rhododendron macro-
phyllum 5 2 5 1 2 Tr Tr Tr ] 38
Cagtanopsis chryso-
phylla 3 Tr 1 2 1 1 1 1 1 t 43
Taxus brevifolia 3 2 1 8 25 10 10 5 25 5 1 2 3 3 25 18 7 76
Cornus nuttallii H ! 1 1 1 1 3 ¥r 33
Corylus cornuta var.
californica 1 Tr Tr 10
Vacciniwm parvifoliuwm 3. 2 1 8 3 3 2 ! 1 1 1 t 1 i 1 1 7 5 2 86
Vaceinium membranaceun 3 1 5 3 3 Tr 1 1 1 1 1 1 1 1 62
Vacceinium alaskaense 1 2 ! 7 1 1 1 29
Acer glabrum var.
douglasii 1 Tr 5
Rubus parviflorus i Tr 5
Pachistima myrainites - Tr 1 3 1 Tr - 19
Total 15 17 15 36 17 43 26 23 12 30 9 16 15 13 2 16 13 5 17 49 2k 20
'LOW SHRUB LAYER
Berberis nervosa 40 | L} 3 3 7 3 10 12 5 10 2 15 12 5 2 3 25 7 2 8 95
Gaultheria shallon 2 1 Tr 10
Rosa gymmocarpa 7 2 2 1 1 1 1 1 7 1 1 &8
Rubus ursinus 8 10 1 3 1 2 ] 1 1 3 3 2 1 1 2 1 2 3 2 1 2 95
Rubus nivalis 9 2 2 3 5 10 1 2 ] 3 1 3 2 1 3 1 1 1 2 86
Rubus lasiococcus 2 2 L] Tr 14
Symphoricarpos mollis 6 ] 3 1 2 1 24
Berberis aquifolium 2 Ir 5
Total 72 16 6 12 4 b 18 5 13 18 12 17 7 17 20 8 12 10 28 9 3 1]
HERB LAYER
Linnaea borealis 60 35 k 20 60 35 80 30 15 17 12 17 10 20 10 3 60 2 3 7 20 25 100
Polystichum munitum 7 L} 3 } 2 5 1 1 1 2 1 2 2 2 7 2 1 15 2 3 90
Viola sempervirens 35 30 2 10 10 10 15 ] 2 20 5 2 1 3 3 3 3 S 2 3 15 9 100




1.11.2. Tsuga heterophylla--Abies amabilis/Linnaea borealis association (continued).

Plot number

Avg.
Species 7 16 4 48 49 85 122 125 169 179 180 192 199 200 202 206 221 246 247 299 300 Cover s‘t:(a):;y
HERB LAYER (continued)
Trientalis latifolia 1 1 1 1 1 1 ] 1 Tr 38
Galiwm trifiorum 1 1 1 1 Tr 19
Coptis laciniata 2 30 1o 1 30 20 3 40 1 30 35 20 20 2 12 67
Whipplea modesta 1 i 3 ’ Tr 14
Synthyris reniformis 2 1 ] ¥ 2 Tr 24
Achlys triphylla 7 Tr 1 1 2 1 1 1 1 1 1 1 1 57
Chimaphila wnbellata 7 5 4 15 18 1 L] 1 2 1 3 1 1 1 1 1 1 1 8 3 90
Chimaphila menziesii 1 1 ] 1 ¥ 1 1 1 Tr 38
Trillium ovatwm 2 1 1 ¥ 1 1 1 1 1 1 1 1 1 1 62
Anemone deltoidea 2 1 1 1 1 1 1 1 1 1 1 1 52
Anemone lyallii . 1 Tr 5
Xerophyliwn tenax Tr Tr 1 2 Tr 19
Adenocaulon bicolor 6 Tr 5
Goodyera oblongifolia 1 1 1 ! 1 i 1 ! 1 1 1 1 1 1 1 1 1 76
Pyrola picta 1 1 1 1 1 1 1 Tr 33
Pyrola secunda | 1 1 } Tr 19
Pyrola asarifolia i 1 i 1 1 2 ! 1 1 Tr 43
Tiarella unifolidta 9 8 1 25 1 1 1 i ¥ 3 5 5 3 7 2 15 3 3 5 10 5 95
Tiarella trifoliata 2 1 Tr 10
Vancouveria hexandra 8 2 ] ] ] 18 ] 1 1 1 1 2 52
Melica subulata 1 Tr 5
Grasses 1 1 Tr 1 Tr 19
Pteridium aquilinum 1 Tr 5
Listera caurina i 1 1 Tr 1 1 1 Tr 29
Smilaeira racemosa 1 . Tr 5
Smilacina stellata 5 1 1 1 1 10 2 1 1 38
Streptopus amplexifolius Tr ' 0 5
Asarwn caudatum 1 1 1 1 1 Tr 24
Athyrium filiz-femina 1 2 Tr 10
Blechnum spicant 2 Tr
Digporwn hookeri . 1 1 1 Tr 4
Galiwn oreganmm i Tr 5
Clintenia uniflora 3 1 1 1 ] Tr 24
Cornus canadensis 9 9 2 15 1 2 5 4 1 Tr 2 4 1 12 1 1 4 1 1 86
Campanula scouleri 1 Tr 5
Corallorhiza mertensiana 1 1 1 1 1 i 1 ¥ 1 1 1 1 1 1 62
Corallorhiza maculata 1 Tr 5
Arnica latifolia 1 Tr 5
Lysichitum americanum 1 Tr 5
Senecto harfordii 1 Tr 5
Pyrola aphylla 1 Tr 5
Adiantum pedatwn 1 Tr 5
Dryopterts austriaca 1 Tr 5
Total 165 124 28 92 99 103 128 47 34 57 92 37 26 75 31 52 nz 43 36 49 63 54
TOTAL UNDERSTORY 271 173 62 145130 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 n 184 209 219 250 207

3R = trees in the reproduction size class (seedlings and saplings); M = trees ig 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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1.12.1. Teuga heterophylla/Acer circinatur/Polystichum moritum association--site and general stand characteristics.

Eff. Tree
rooting A-horizon Texture Texture Profile ’ canopy  Est.
Plot Elev. Slope : soll Parent depth  thickness of A of B stoniness ol s;;::r:r cn...,l. tree Clinax tree density site
no. {m) (2) Aspect Landform series material (cm) (em) horizon horizon (3 by vol) drainage species species B (3) class
27 490 99 ©ONW smooth slope fFrissell reddish tuffs 120-150 20-25 loam 0-10 well drained old growth Tauga 80-90 T
lower 1/3 and breccias with poles
30 790 60 NW smooth slope Budworm greenish tuffs 120-150 25-38 silt loam silt loam 30-h0 well drained young - Tauga Thuja 60-70 (1T
upper 1/3 and breccias 100-150
103 820 80 NW smooth slope *'fragmental andesite 60-90 5-10 sandy loam >80 well dralned young with Teuga Thuja ho-50 W
upper 1/3 soil" colluvium . old growth :
104 820 35 NE smooth slope “‘andesite andesite 150-180 10-15 sandy loam 30-kho well drained young with Tsuga 40-50 w
: upper 1/3 colluvium'" colluvium old growth
109 700 50 E smooth ‘s lope Limberlost greenish tuffs 120-150 5-10 silt loam 20-30 well drained old growth Tauga“ 60-70 i+
_ upper 1/3 and breccias >300
14 580 75 N smooth slope Frissell reddish tuffs 90-120 10-15 silt loam 10-20 well drained old growth Tauga Thuja 60-70 i
upper 1/3 and breccias >300
Hz 700 70 E smooth 'slope Limberlost greenish tuffs 90-120 10-15 silt loam 10-20 well drained young Tauga Thuja 60-70 (AR}
lower 1/3 and breccias 100-i50
121 610 5 Sw bench Budworm greenish tuffs 120-150 5-10 silt loam clay loam 0-10 well drained old growth Teuga Thuja 60-70 1
. and brecclas >300
133 460 80 S smooth 'slope frissell reddish tuffs 60-90 10-15 silt loam silty clay 20-30 well drained young Teuga 60-70 (2]
middle 1/3 ' and breccias . loam 100-150 . .
251 610 60 w smooth slope ‘'fragmental andesite 90-120 10-15 loam >80 well drained mature Tauga 60-70 t
tower 1/3 soil" 150-300
293 490 80 E ° smooth slope ND ND ND ND ND ND ND ND young Teuga Thugja 50-60 (1Y}
middle 1/3 100-150 "~
296 460 80 NV smooth slope ND ND ND ND ND ND ND ND old growth Teuga . 70-80 "

lwer» /3 with poles

46




95

1.12.2. Tsuga heterophylla/Acer circinatum/Polystichum munitum association--stand table (values in percent).
s Plot number Avg. Con-
Species 27 30 103 10k 109 11k N7 121 133 251 293 296  Cover stancy
TREE LAYER
Tsuga heterophylla R 5 10 3 8 5 5 3 10 2 10 3 20 7 100
M 70 20 20 25 25 15 25 to 40 21, 75
Pseudotsuga menziesii R 4 Tr 8
. , M 50 70 4s 45 60 55 40 45 65 50 45 20 49 100
Thuja plicata R 2 1 Tr 2 5 2 6 1 2 67
M Tr 5 35 10 5 5 42
Acer macrophyllum R 5 . Tr 8
M Tr 15 1 5 2 3 4 2 58
Total R 5 12 4 13 5 7 8 12 2 10 13 2} 9
Mo 120 70 65 80 86 85 95 80 65 67 48 6k 77
S
TALL SHRUB LAYER
Acer ecircinatum 10 50 60 40 to 15 30 60 40 20 70 28 36 100
Bhododendron macrophyl Lum 3 5 5 3 2 1 8 5 3 67
Cagtanopsis chrysophylla 1 1 2 1 1 1 42
Taxus brevifolia 10 ] 7 1 10 10 24 5 58
Cornus nuttallii 2 1 5 1 2 1 42
Corylus cornuta var.
californica 1 6 1 17
Vaceiniwn parvifoliwn 2 ) 1 1 1 1 2 3 1 1 75
Rhammus purshiana 1 1 Tr 17
Lonicera ciliosa 1 Tr 8
Total 25 53 61 47 17 30 37 74 4s 23 98 58 48
LOW SHRUB LAYER
Berberis nervosa 6 60 10 10 3 3 30 5 80 20 3 6 20 100
Gaultheria shallon 2 Tr ] 2 10 2 2 5 8 2 3 83
Rosa gymmocarpa . 1 Tr 8
Rubus ursinus 1 2 1 1 1 2 1 2 1 1 75
Symphoricarpos mollis Tr oc 8
Total 9 62 10 12 6 4 40 9 83 27 13 8 24
HERB LAYER
Linnaea borealis 3 2 1 1 2 4 25 2 6 1 4 83
Polystichun munitum 35 4o 25 10 5 12 25 10 20 15 42 15 21 100
Viola sempervirens i 1 1 1 1 2 1 1 1 1 75
Trientalis latifolia 1 1 1 1 1 1 Tr ! 58
Coptis laciniata 6 4 1 1 15 4 5 10 3 13 5 83
Galium triflorum 1 1 ! 1 1 1 1 Tr 1 67
Hieraciwn albiflorum 1 1 1 Tr 25
Whipplea modesta 1 i 1 1 1 Tr Tr 50
Synthyris reniformis 2 1 3 1 25
Achlys triphylla 1 2 2 1 i 1 Tr Tr 1 67
Chimaphila wmbellata 1 1 1 Tr 25
Chimaphila menziesii 1 1 Tr 1 1 Tr . Tr 50
Trilliwn ovatum 1 1 1 1 1 1 Tr 1 1 67
Anemone deltoidea 1 1 1 1 1 1 1 50
Anemone lyallii 1 1 Tr 17
Xerophyllum tenax 1 Tr Tr 17
Goodyera oblongifolia 1 1 1 1 1 1 Tr Tr Tr 1 75
Tiarella wnifoliata 1 3 1 Tr 25
Vancouveria hexandra H 4 2 3 1 1 1 50
Bromus sp. 1 i 1 Tr 25
Festuca occidentalis 1 Tr 8
Grasses 2 Tr 8
Luzula intermedia 1 1 Tr 17
Pteridiwn aqutilinum 2 3 Tr 17
Oxalis oregana 1 1 Tr 17
Smilacina racemosa 1 1 1 Tr 25
Smilacina stellata 1 1 Tr Tr 25
Asarwn caudatum Tr 0 8
Disporum hookeri Tr ! 1 i Tr 1 Tr 50
Iris tenax 1 Tr Tr 17
Campanula scouleri Tr 0 8
Collomia heterophylla 1 Tr 8
Senecio harfordii Tr 1 1 1 Tr 33
Actaea arguta Tr 0 8
Polypodium_glycyrrhiza Tr 0 8
calypao buZZam 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 21 263 172 175 145 147 227 230 229 148 236 188 197

3R = trees in tEe reproduction size class (seediings and saplings); M = trees in the mature size class {crowns contribute to overstory

tree cover).

Tr = average cover less than 0.5%,

€Zero indlicates species occurred in trace amounts only in all sampled stands.



11310,

Tsuga heterophylla/Pclystichum mmitum association--site and general stand characteristics.

Eff. Tree Est.
rooting A-horizon Texture Texture Profile Stand age Climax tree Climax tree canopy site
Plot . Etev. Slope Soil Parent depth  thickness ‘of A of B stoniness Soil . {years) species A species B density class
no. (m) (3) Aspect Landform series material {cm) (cm) horizon horizon (% by vol) drainage : 2)
7 980 0 bench Carpenter andesite 150-180 5-10 loam loam 30-40 well drained old growth Thuja Tsuga 70-80 n
colluyium >300
18 850 12 NW bench "andesite andesite 120-150 20-25 loam 20-30 well drained old growth Tsuga Thuja 50-60 It
colluvium"  colluvium >300
45 790 20 NE uneven slope Slipout greenish tuffs 120-150 15-20 clay loam clay 10-20 imperfectly old growth Tsuga Thuja 70-80 ]
upper 1/3 and breccias drained >300
62 760 25 NW smooth slope Budworm greenish tuffs 150-180 20-25 silt loam silty clay 0-10 moderately young with Tsuga Thuja 50-60 B
upper 1/3 and breccias well drained old growth
63 730 45 NW smooth slope “'andesite andesite 90-120 10-15 loam 40-50 well drained old growth Thuja Tauga 70-80 H-
middle 1/3 colluvium”  colluvium >308 .
64 700 50 W smooth slope Budworm greenish tuffs 120-150 10-15 loam silt loam’ 30-40 well drained old growth Tauga 70-80 i+
middle 1/3 and breccias >300
84 760 50 SE smooth slope Carpenter andesite 210-300 10-15 silt loam silt loam 10-20 well drained old growth Tsuga Thuja 60-70 i+
*lower 1/3 colluyium >300
106 760 5. NW bencih Limbertost greenish tuffs 60-90 5-10 silt loam 30-40 well drained old growth Tsuga Thuja 70-80 "
and breccias >300
107 760 70 E smooth slope ‘'andesite andesite 150-180 10-15 sandy loam 40-50 well drained old growth Tauga 50-60 Hl
middle 1/3 colluvium"  col luvium . >300
13 610 75 N smooth slope Frissell  reddish tuffs 120-150 10-15 silty clay 0-10 wel 1. drained old growth Teuga 70-80 i+
. upper 1/3 and breccias loam >300 .
131 730 15 NW  bench McKenzie reddish tuffs 90-120 10-15  silty clay silty clay 20-30  moderately old growth  Tgygq 80-30 I
River and breccias loam well drained >300
157 790 30 N toe slope S1ipout greenish tuffs 120-150 5-10 silt loam silty clay 0-10 imperfectly old growth Tsuga 90-1C0 111+
- - and breccias loam drained with poles
158 730 - 20 NE  bench Budworm greenish tuffs  210-300 38-51 silt loam sandy loam 0-10  well drained old growth  mgygq 70-80 "
. and breccias >300
159 460 40 W smooth slope Frissell reddish tuffs 120-150 10-15  silt loam 10-20  well drained old growth  Tgygq 70-80 Het
middle 1/3 and breccias with poles
291 580 53 S smooth slope ND ND ND ND ND ND ND ND old growth Tg 70-80 [N
upper 1/3 with poles

96




87

1.13.2. Tauga heterophylla/Polyatichum munitum assoclation--stend tatle (values in percent).

Plot number Avg. Con-
Species 17 18 [$3 62 63 6h 84 106 107 13 13 157 158 159 29! Cover ‘stancy
TREE LAYER

Tauga heterophylla R* s s 10 0 2 1 10 10 2 8 1o 1 H 15 25 9 100
M 15 4 50 S0 25 80 SO 40 30 4. 70 90 25 10 o b 100
Paeudotsuga menziepii R o 0
M 25 40 k0 35 S5 20" 20 65 11 7 55 1S 80 3s 15 42 100
Thuja plicata R 10t s 5 10 5 3 3 53
M 60 60 30 0 7 35 1 we T 10 20 s 16 80
Acer macrophyllum R 2 2 . Tr 13
no_ 3 1 to 1 10 Ir 5 2 47

Total RIS 16 15 15 1k 318 13 2 8 10 ! 5 1s 26 12

M 100 140 123 96 97 71 108 106 LH 1is 128 10§ 115 70 94 104

TALL SHRUB LAYER

Acer cireinatum 1 1 ! 2 1 1 Tr 5 2 s 2. 2 6 2 87
Rhododendron macro-
phyllum v T 1 2 1 1 A 2 7 2 67
Castanopsis chrysophylla t : 1 Tr i3
Taxus brevifolia 15 1 1 1 2 30 15 b 47
Cornus nuttallii 7 1 : 1 1 1 ! 33
Corylus cornuta var.
californica 2 1 2 Tr 33
Vacciniwn parvifolium S 2 1 2 1 1 2 1 1 1 3 1 2 2 87
Vaccinium membranaceum 1 Tr 7
Vaceinium alaskaense . i Tr 7
Rhamus purshiana |} Tr 7
Totel 16 9 L 3 3 L} n 3 8 7 2 7 38 28 N 10
LOW SHRUB LAYER
Berberis nervosa s 1s~ S 15 2 3 H 2 25 s 25 1 3 3 T8 100
Gaultheria shallon Tr 3 ! 8 2 2 15 Tr 2 53
Rubus ursinus s 2 i 1 3 1 1 1 t 3 1 67
Aubus nivalis S 1 1 1 1 2 ] 1 i s3
Total ts - 18 7 18 5 3 7 .k 3 s 30 3 9 18 12
HERB LAYER
Linnaea borealis 10 4o L 1 1 3 2 1 1 S0 70 10 13 80
Polystichum munitum 35 30 30 15 75 40 30 10 25 25 13 20 15 20 6 26 100
Viola sempervirens P10 1 2 2 1 1 1 8 3 t 2 73
Trientalis latifolia 1 ! ! ! Te 27
Coptis laciniata 5 Tr 5 3 5 5 [ ] g 7 4 3 73
CGalium triflorum H 1 1 1 1 1 1 ] 1 1 60
Hieracium albiflorum Tr 1 t Tr 20
Whipplea modesta 1 1. 1 Tr 20
Achlys tripaylla 1 1 3 1 1 1 1 1 47
Chimaphila umbellata 1 Tr ] ] 1 1 1 Tr  Tr $3
Chimaphila menziesit 1 1 1 ! 1 Tr 33
Trilliwn ovatum ¥ 4 . 1 ] 1 1 1 1 1 1 ] H i ¥ 87
Anemone deltoidea io1o 1 1 ¥ 27
Xerophyllum tenax Tr 0 7
Adenocaulon bicolor . 1 Tr Tr 13
Goodyera.oblongifolia 1 1 1 \ i Tr Tr 1 1 1 i ¥ 73
Pyrola picta 1 1 Tr Tr 20
. Pyrola secunda 1] Tr Tr 13
Pyrola asarifolia 1 Tr 7
Tiarella unifoliata 5 25 3 1 Tr 1 2 1 1 6 15 L 73
Vancouveria hexandra 2 Tr 1 1 Tr 27
Bromus sp. 1 Tr 7
Festuca occidentalis 1 Tr 7
Grasses TIr ] 7
Oralis oregana 1 Tr 7
Ligtera caurina i 1 Tr 13
Smilacina stellata ] 1 Tr 13
Asarum caudatum 1 1 Tr 1 Tr 27
Athyrium filiz-femina 3 1 Tr 13
Blechnwn spisant i 1 5 2 ! 27
Disporwm hookeri B Tr 1 1 Tr 27
Montia eibirica ] 1 Tr 13
Cornus canadensis 1 ] Tr 13
Corallorhiza mertensiana 1 [} Tr 13
Senecio harforati 1 Tr 7
Actaea arguta 1 Tr 7
boybinia elata ] Tr 7
Calypeo bulbosa Tr 0 7
Totat 63 125 47 30 ” Sk [} 26 37 3s 70 39 128 52 13 s

TOTAL UNDERSTORY 109 168 76 99 & 80 [T 82 5§ 112 50 180 14 [I]
TOTAL ALL LAYERS ~ 209 308 196 163 196 135 185 152 127 170 237 111 235 184 145 192

N .
hk = trees In the reproduction size class (seedlings and saplings); M » trees g the mature size class (crowns contribute to overstory tree cover).

lero indicates species occurred In trace smounts only in all sampled stands. ~Tr = average cover less than 0,5%.



1,101,  Truga hetercphylla/Polystichm ot tum--Ozalis oregana association--site and general stand characteristics.

Eff.

Tree
: rooting A-horizon Texture Texture Profile canopy  Est,
Plot Elev. Slope Soit Parent depth  thickness of A of B stoniness Soll Stand age Climax tree Climax tree density site
no, (=) (¥)  Aspect Landform serles materia) (em) (em) hor 1 zon hor 1zon (3 by vol) dralnaga (years) specles A specles 8 (2) class
$6 4% 5 v alluvial ‘'deep alluvium 90-120 5-10 siit loam clay loam 20-30  imperfectly young Touga Thuja 70-80 1]
. fon alluviow! dralned 100~-150
[ B . ] smooth slope ‘ideep, fine mixed 180-210 15-20 Yoam sitty clay 10-20  well drained old growth - Teuga Thuja 40-50 1"
upper 1/3 textured" col luvium loam >300
130 730 10 L bench Frissell reddish tuffs 90-120 5-10 stit loam silt toam 0-10 well dralned old growth Touga 60~70 1
and breccla * >300 .
132 520 15 H uneven slope Y'deep, fine mixed 90-120 38-51 1oam stity 0-10 moderately old growth Tsuga 60-70 t
lower 1/3 textured" cotluvium clay losm well dralned >300
168 490 10 w toe stope Limberlost greenish tuffs 180-210 10-1§ loam siit loam 30-40 * well drained old growth Tsuga Thuja 50-60 t
* and brecclas : >300 ’ .

257 340 50 NE smooth slope t'deep, fine mixed 150-180 10-15 sllt loam silty clay 0-10 well drained mature Touga 70-80 1
. middle 1/3 textured' cot Tuvium 150-300 )
259 430 60 K smooth slope “fragmenta! andesite 90~-120 3-5 loam 70-80 well drained old growth Tauga Thuja 70-80 B
. lower 1/3 sof " >300 h

264 640 10 W bench Y'"deep, flne mixed 150-180 15-20 silt losm shity 10-20 well drained mature Tauga 70-80 t

textured'. colluvium clay loam ' 150~-300
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V.14.2. Tsuga heterophylla/Polystichwn munitwn--Ovalie oregana association--stand table (values in percent).

Plot number

Avg. Con-
Species 56 58 130 132 168 257 259 26k Cover stancy
TREE LAYER
Tsuga heterophylla R® 3 7 10 0 4o 10 5 5 1" 100
M 20 4s 4o 25 10 25 55 15 29 100
Pseudotsuga menziesii R ob 0
M 1 30 60 4o 25 50 25 70 38 100
Thuja plicata R 2 15 3 2 38
M 4o 20 20 10 10 5 13 75
Abies grandis R 0 0
M 1 Trc 12
Acer macrophyllum R 0 0
M 40 1 2 10 5 7 62
Total R 3 9 10 10 55 10 8 5 13
M 102 96 120 65 47 85 95 90 87
TALL SHRUB LAYER
Acer cireinatum 1 5 12 15 2 10 1 6 88
Rhododendron macrophyllum 1 Tr 12
Castanopsis chrysophylla 1 1 Tr 25
Taxus brevifolia 2 5 1 1 1 50
Cornus nuttallii 1 2 1 1 38
Corylus cormuta var. californica 2 Tr 12
Vaceinium parvifolium 1 2 1 2 3 1 5 5 3 100
Vaceiniwn alaskaense .8 1 12
Vaceinium ovalifoliwn 8 i 12
Oplopanax horridum 1 1 Tr 25
Rharmus purshiana 1 Tr 12
Osmaronta cerasiformis 2 Tr 12
Total 8 Tl 3 15 22 5 16 22 13
LOW SHRUB LAYER
Berberis nervosa 1 0 4o 30 3 15 3 3 13 100
Gaultheria shallon 1 5 20 3 1 1 4 75
Rubus ursinus 3 2 1 3 1 1 1 75
Rubus nivalis 3 1 1 25
Total b 13 48 51 9 17 5 4 19
HERB LAYER
Linnaea borealis 1 10 1 70 R 50
Polystichwn munitum 22 70 7 15 10 35 45 15 27 100
Viola sempervirens 1 1 1 1 3 1 62
Trientalis latifolia Tr 0 12
Coptis laciniata 3 3 | 25
Galium triflorum 1 2 1 38
Hiepaciwn albiflorum Tr 1 Tr 25
Achlys triphylla 2 2 1 1 1 6 2 75
Chimaphila wmbellata Tr 1 3 1 38
Chimaphila menziesii Tr 0 12
Trilliwn ovatwn 1 2 1 1 i 1 62
Anemone deltoiuea 1 1 Tr 25
Adenoeaulon bicolor 5 1 12
Tiarella unifoliata 2 1 2 2 2 1 62
Tiarella trifoliata i Tr 12
Vancouveria hexandra 20 3 1 1 ] 2 ] 4 88
Melica subulata 1 Tr 12
Carex sp. 1 Tr 12
Luzula intermedia 1 1 Tr 25
Pteridium aquilirum 1 1 Tr 25
Ozalis oregana 90 10 65 20 40 6 20 50 38 100
Listera caurina 1 Tr 12
Smilacina racemoga 1 Tr 12
Smilacina stellata Tr 5 1 25
Asarum coudatum 5 1 1 25
Athyriun filix-femina 1 Tr 12
Blechnuwm spicant 3 1 2 1 38
Disporum hookerti 1 2 2 2 1 50
Clintonia wniflora 2 Tr 12
Cornug canadensis 1 Tr 12
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1.14.2. Tsuga heterophylla/Polyetichum mmitun--Oxalis oregana association (continued).

Plot number
Avg. Con-
Species 56 58 130 132 168 257 259 264 Cover stancy
HERB LAYER (continued)
Campanula scouleri 1 1 Tr 25
Corallorhisa mertensiana i Tr 12
Osmorhisa chilensis t Tr 12
Polypodium glycyrrhisa 1 Tr 12
Stachye palustrie Tr 0 12
Aralia califormica 2 Tr 12
Adiantwn pedatum R H 1 1 25
Tellima grandiflora Ir 0 12
Total 160 102 86 43 (k1) 57 75 88 9k
TOTAL UNOERSTORY 175 138 147 162 215 89 104 ns 139
TOTAL ALL LAYERS 277 234 267 227 262 174 199 209 226

%2 = trees in the reproduction size class (seedlings and saplings); M = trees ig 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%.




2.1

Abies amabilis--Teuga mertensiana/Xerophyllum tenar association--site and general stand characteristics.

EfFf.

Tree
rooting A-horizon Texture Texture Profile canopy Est.

Plot Elev. Slope Soil Parent depth  thickness of A of 8 stoniness soil Stand age Climax tree Climax tree density site

No. (m) (%)  Aspect Landform series material (cm) (cm) hor izon horizon (% by vol) drainage (years) species A species B (%) class

100 1400 10 W ridgetop Wildcat volcanic ash 60-90 38-51 loam clay loam 40-50 well drained old growth Abies Teuga 20-30 v

and pumice >300 amabilis mertensiana

165 1520 30 NW smooth slope Wildcat volcanic ash 60-90 sandy loam 30-40 well drained young Abies Tsuga 60-70 v
upper 1/3 and pumice 100-150 amabilia mertensiana

188 1490 15 NW smooth slope Wildcat volcanic ash 90-120 silt loam 0-10 well drained old growth Abies Tauga 30-40 v
upper 1/3 and pumice >300 amabilis mertensiana

193 1400 30 SE smooth slope Wildcat volcanic ash 90-120 5-10 sandy loam sandy loam 20-30 well drained old growth Abiee Tsuga 30-40 v
middle 1/3 and pumice >300 amabilis mertensiana

271 1460 65 NE  smooth slope Wildcat volcanic ash 30-60 70-80 well drained young Abies Teuga 40-50 v
upper 1/3 and pumice 100-150 amabilis mertensiana

272 1460 10 S ridgetop Wildcat volcanic ash 30-60 60-70 well drained young Abies Teuga 60-70 v

and pumice 100-150 amabilis mertensiana

276 1620 39 SE smooth slope Wildcat volcanic ash 60-90 50-60 well dralned young Abies Tsuga 70-80 v
upper 1/3 and pumice 100-150 amabilis mertensiana

277 k6o 5 N hummocky ND ND ND ND ND ND ND ND old growth Abies Tsuga 60-70 v
upland >300 amabilis mertensiana

[A]}
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2.1.2. Abies amabilis--Tsuga mertensiana/Xerophyllum tenax association--stand table (values in percent).

Plot number

Avg. Con-
Species 100 165 188 193 27 272 276 277 Cover stancy
TREE LAYER
Pseudotsuga menziesit R? 0° 0
M 10 Tre 5 1 ! 50
Abies grandis R 0 0
. M Tr 0 12
Abies amabilie R 8 5 25 20 10 5 2 10 1 100
M 15 4o 35 25 1o 15 20 20 88
Abies procera R 0 [}
M 4o 20 25 30 10 16 62
Pinus monticola R 0 0
M 10 2 1 5 Y3 50
Tsuga mertensiana R 5 5 10 3 5 2, 5 4 88
. M 20 50 25 30 35 4o 70 45 39 100
Pinus contorta R 0 0
M 3 Tr 12
Total R 13 5 30 30 13 10 4 i5 15
M 95 90 80 80 82 67 70 73 78
TALL SHRUB LAYER
Acer eireinatum Tr 0 12
Rhododendron macrophylium Tr 0 12
Vaceiniwn membranaceun 2 6 6 12 4 5 3 18 7 100
Vaceinium scoparium 1 Tr 12
Amelanchier alnifolia Tr 0 12
Sorbus zitchensis 1 Tr 12
Total 2 6 6 12 4 5 3 19 7
LOW SHRUB LAYER
Rubus lasiococcus 1 3 i Tr 1 Tr 1 75
i Vaceinium caespttosum ] Tr 12
Total 1 3 4] i 0 1 0 1 !
HERB LAYER
Polystichum munitum Tr [ 12
Viola sempervirens 1 1 1 1 1 | 62
Hieracium albiflorum 1 Tr Tr 25
Aehlys triphylla 1 1 2 1 1 50
Chimaphila wnbellata 1 Tr Tr 25
Chimaphila menaiesii 1 1 Tr Tr Tr 50
Trilliwn ovatwn Tr Tr 0 25
Anemone deltoidea 1 1 Tr Tr 38
Anemone oregana Tr 1 Tr Tr Tr 50
Xerophyllwm tenax 90 85 40 70 53 90 62 18 64 100
Goodyera oblongifolia 1 1 Tr 1 Tr 50
Pyrola secunda 1 2 1 1 Tr 1 62
Bromus sp. 1 Tr 12
Carex sp. ! Tr Tro 0 Tr 38
Listera caurina 1 1 Tr 25
Smilacina stellata Tr 0 12
Clintonia uniflora 1 3 1 1 38
Campanula scouleri 1 Tr 12
Fragaria vesca var. bracteata Tr 0 12
Pedicularis racemosa 2 Tr 12
Ligusticum grayi 1 Tr 12
Hypopitys monotropa 1 Tr Tr 25
Aster ledophyllus Tr 0 12
Lupinus sp. Tr 0 12
| Total 91 90 47 73 60 97 67 23 68
TOTAL UNDERSTORY 107 104 83 16 78 113 74 58 Ell
TOTAL ALL LAYERS 202 194 163 196 160 180 144 131 169

2R = 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%.




2.2.1. Abies amabilis/Vaccinium membranasewm/Isrophyllum tenax 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 B stoniness Soll Stand ags Climax tres Climax tres density site
no {m) (3)  Aspect Landform series material (cm) (cm) hor i zon hor | zon (2 by vol) drainage (years) species A spacies 8 (%) class
1 1370 35 W smooth slope Blue andesite 120-150 loam 30-40 wall drained old growth Abies 30-h0 v
upper 1/3 River >300
2 M0 70 '} smooth slope Lucky Boy andesite 60-90 38-51 loam 70-80 well dralned mature Abies 60-70 v
upper i/3 150-300
o 1hoo 30 H smooth slope Wildcat volcanic ash 90-120 5-10 sandy loam sandy loam 20-30 wall drained old growth Abies 30-40 v
upper 1/3 and pumice >300
76 1310 35 NE ridgetop Blue River andesite 90-120 10-i5 loam sandy loam 10-20 wall drained young Abies Teuga 60-70 I
100-150 heterophylla
77 1280 0 L] ridgetop Blue River andesite 60-90 5-10 loam loam 20-30 well drained young Abiee 60-70 -
100-150
78 1530 15 N ridgetop Wildcat volcanic ash 60-90 toam 0-10 moderately old growth Abies 30-40 v
and pumice well drained >300
8 137 35 w ridgetop Blue River andesite 60-90 10-15 loam loam 30-40 wel) drained young Abies Tsuga 30-40 Ve
100-150 mertensiana
166 1400 0 W smooth slope Wildcat volcanic ash 120-150 loam 20-30 well drained mature Abies Teuga 30-40 11
middle 1/3 and pumice 150-300 mertensiana
270 1280 35 L uneven slope ND ND ND ND ND NO ND ND old growth Abies Teuga 30-40 I
upper 1/3 >300 heterophylla

w0l



2.2.2. Abies amabilis/Vacciniwn membranaceum/Xerophyllum tenax assoclation--stand table (values in percent).
Plot number Avg. Con-
Species 1 2 H 76 77 78 81 166 270 Cover stancy
TREE LAYER
Tsuga heterophylla R*Tr 3 2 2 1 4y
M Tr 5 35 4 33
Pseudotauga menaieaii R 1 Tr 1
M 20 35 20 30 40 25 19 67
Abies amabilis R 25 15 10 5 5 1o 5 25 15 13 100
M 20 20 25 15 15 45 40 2 15 22 100
Abies procera R 5 1 2 2 1 44
M 20 20 35 40 50 25 4o 35 35 33 100
Pinus monticola R 2 1 Tr 22
M 5 10 5 3 1 Tr 3 67
Tguga mertensiana R 1 2 2 1 33
M 5 1 5 5 2 44
Chamaecyparis nootkatensis R oc 0
M Tr 0 T
Total R 31 16 12 5 16 7 27 18 16
M 65 85 85 91 108 75 86 42 110 83
TALL SHRUB LAYER
Acer ciroinatum 1 Tr 1]
Vaceinium membranacewm 12 13 35 7 3 5 30 2 1 13 100
Rubus parviflorus 1 Tr 1
Pachistima myreinites 8 1 n
Ribes lacustre 2 Tr 1
Total 12 21 35 7 4 5 30 2 14 14
LOW SHRUB LAYER
Berberie nervosa 2 Tr A
Roea gymmocarpa 10 3 1 2 33
Rubua lasicococcus 0 10 1 30 1 4 1 [ 78
Symphoricarpos mollis 10 1 1 22
Total 10 22 1 0 4 30 1 4 2 9
HERB LAYER
Linngea borealis 2 1 1 Tr 33
Polystichum munitum 2 Tr B
Viola sempervirens 1 1 1 2 1 1 56
Galium triflorum 1 Tr 1
Hieracium albiflorum 1 1 Tr 22
Achlys triphylla 10 35 2 5 | ! 25 3 9 89
Chimaphila wmbellata 8 1 1 1 33
Chimaphila mensiesii 1 1 1 2 1 1 1 1 78
Trilliuwm ovatum 1 1 1 1 1 1 1 i 78
Anemone deltoidea 2 1 i 1 1 44
Anemone lyallii 2 1 Tr 22
Xerophyllum tenax 62 37 85 55 15 5 55 15 26 39 100
Goodyera oblongifolia 1 1 1 Tr 33
Pyrola piecta 1 Tr 1 1 Tr 44
Pyrola secunda 1 1 7 1 1 5 1 2 1 2 100
Tiarella unifoliata 10 1 2 3 2 44
Vancouveria hezandra to Tr 1 1 i 44
Grasses 8 Tr 2 1 i 44
Carex sp. 1 Tr It
Luzula intermedia 1 1 Tr 22
Pteridium aquilimuem 2 1 Tr 22
Ligtera cauring 1 Tr ]
Smilacina stellata 10 62 20 1 1 10 56
Streptopus rogeus var. curvipes 1 1 Tr 22
Agarum caudatum 1 Tr 11
Disporum hookeri 2 Tr 11
Galiwm oreganum 2 2 1 1 33
Clintonia uniflora 10 1 1 7 3 4 5 3 78
Cornue canadensis 1 1 1 1 7 1 56
Viola glabella 10 1 1 22
Campanula scoulert i Tr n
Corallorhiza mertensiana 1 Tr "
Armica latifolia 37 2 4 22
Fragaria vesca var. bracteata ! Tr 1
Mitella sp. 2 Tr "
Osmorhiza purpurea 10 1 1 22

105




2.2.2. Abies amabilis/Vaccinium membranaceum/Xerophyllum tenax association (continued).
Plot number Avg. Con-
Species 1 2 n 76 77 78 81 166 270 Cover stancy
HERB LAYER (continued)
Pedicularis racemosa 30 3 bt
Senecio harfordii 1 Tr "
Valeriana sitchensie 2 2 1 1 33
Arenaria macrophylla 3 2 1 22
Lathyrus nevadensis 10 1 ] 22
Veratrum viride 1 Tr n
Trisetum cernuum 2 Tr 11
Lupinus sp. 1 Ir Ir 22
Total 106 248 102 66 Sk 30 6k 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

®R = trees in the reproduction size class (seedlings and saplings); M = trees in the mature size class {crowns contribute

to overstory tree cover).
in al) sampled stands.

Tr = average cover less than 0.5%.

CZero indicates species occurred in trace amounts only

2.3.1. Abies amabilis/Rhododendron macrophyllum--Vaceiniun alask /Cornus ig assocliation--site and general stand characteristics.
Eff.
rooting A-horizon Texture Texture Profile Tree
:;ot E:;;. S:;;»e Aspect Landform sSo:l P:rer;tl nzep;h thlc(:kness of A of B stoniness Soil Stand age Climax Tree Climax tree ::x?zy ET:e
. c n eries . materia cm
em) horlzon horizon (3 by vol) drainage (years) specles A species B (3) class
50 940 30 SE smooth slope Frissell reddish tuffs 120-150 10-15 sandy loam 50-60 well drained old growth Abige Teuga 50-60 (13
lower 1/3 and brecclas >300
5t 910 [ SE stream “a_llu\'l.lal altuvium 150-180 10-15 loam loam 20-30 moderatsly old growth Abiee Teuga h0-50 "ni-
terrace soil wel) drained >300
7% 1100 20 NE bench Limberlost gr::nlsh tuffs 90-120 5-10 loam slit loam 0-10  well drained old growth Abiae Tauga 60-70 nt-
and breccias ) >300
80 1130 20 SE smooth slope Carpenter andesite 150-180 10-15 loam loam 20-30 well drained old growth Abiece Teuga %0-50 v
middle 1/3 colluvium >
96 1040 s N bench Carpenter nndﬁlt: 180-210 10-15 sandy loam 10-20  well drained old growth Abice 60-70 v+
€Ol luvium >
242 910 4o N smooth slope Carpenter  andesite 210-300 15-20 sandy loam  sandy loam 20-30  well drained old growth Tsuga Abies 70-80 w
w2 760 " . lower 1/3 col tuvium >300
W uneven slope ""Brown andesite 180-210 shit | 10- rowt ‘suga Abice - s
lower 1/3 Podzolic" colluvium oo 0-20 well drained °:‘ 3 ho so-10
255 11%0 2 NE  bench -""Brown deep, mixed 120-150 loam 0-10  well drained old growth Abice Tsuga 60-70 i1l
Podzolic! colluvium . >300
256 1160 10 N ridgetop Carpenter andﬁlt? 150-180 10-15 sandy loam 20-30 well drained old growth Abige Tsuga 70-80 "ni-
colluvium >300
261 1040 %] N smo"‘ld::\es:7;e Carpenter axﬁll‘::um 150-180 5-10 sandy loam 50-60 well drained old growth Tsuga Abies 60-70 -
2% >300
3 9k 5. w hmy Carpenter l::ﬁ‘l‘:?w 60-90 5-10 sandy loam 40-50 poorly meture Teuga Abies 20-30 v
drained 150-300 :

901
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2.3.2. Abies amabilis/Rhododendron macrophyllum--Vaceinium alask /Cornus canadensis association--stand table (values in percent).

Plot number

. Avg. Con-~
Species 50 51 79 80 96 242 252 255 256 264 263 Cover stancy
TREE LAYER
Tsuga heterophylla R 2 1 1 5 1 10 2 10 3 73

i . M 45 50 35 45 35 50 ko 45 55 50 20 43 100
Pseudotsuga menziesii R ob 0

) . M 35 50 50 35 4o 25 50 35 35 40 - 36 91
Thuja plieata R 6 10 1 18
. . Mo 10 15 ! 15 30 6 45
Abies amabilis R 5 5 10 10 10 1 10 15 5 1 3 7 100
M 5 15 2 15 3 2 1 1 4 73
Abies procera R 0 0
i M 1 1 5 Tr€ 1 Tr 1 55
Pinus monticola R 0 0
M Tr Tr Tr 1 1 Tr 45

Total R 7 6 n 15 10 2 2 15 5 9 23 11

M 95 116 87 100 93 76 107 82 30 91 52 90

TALL SHRUB LAYER

Acer circinatum 10 5 3 1 2 2 45
Phododendron macrophyllun 20 30 hs 40 20 20 s 7 65 30 35 29 100
Castanopsis chrysophylla 1 1 1 Tr 27
Taxus brevifolia 10 3 30 15 2 5 6 55
Vaceinium parvifoliwm 2 1 1 L] 5 2 ! 55
Vaceinium membranaceum 2 1 2 2 1 1 2 1 64
Vaceinium alaskaense 10 75 7 8 12 8 12 20 8 10 4 16 100
Pachistima myrainites 2 1 1 4 1 1 1 55
Menziesia ferruginea 2 Tr 9

Total 57 115 53 53 34 61 42 27 75 53 48 56
LOW SHRUB LAYER
Berberig nervosa 13 3 3 1 10 10 1 3 8 5 82
Gaultheria shallon 25 2 9
Rosa gymmocarpa 1 Tr 9
Rubug urainueg 1 1 3 1 1 1 2 2 1 1 82
Rubue nivalis 1 1 2 Tr 27
Rubug lastioecoccus 1 1 | 1 1 2 1 t 64
Symphoricarpos mollis } Tr
Gaultheria ovatifolia 2 1 1 2 ] 36

Total 15 5 5 7 2 13 14 5 7 10 27 10
HERB LAYER
Linnaea borealis 3 5 5 2 1 1 5 5 4 ] 2 3 100
Pelystichun munttum 1 1 Tr 18
Viola sempervirens 1 1 1 1 1 | 2 1 73
Coptis laciniata 5 1 H } 27
Vhipplea modesta t Tr 9
Achlys triphylla 1 1 2 i L] 2 1 1 64
Chimaphila wrbellata ¥ 3 5 2 1 L} 2 1 1 2 82
Chimaphila menziesit ! 3 1 1 1 1 4s
Trillium ovatum i 1 1 Tr 27
Anemone deltoidea ' | 1 Tr 27
Anemone oregana Tr 9
Xerophyllum tenax 3 35 8 5 25 5 2 8 6h
Aderocaulon bicolor l Tr 9
Goodyera oblongifolia 1 1 1 ] 1 1 1 1 64
Pyrola picta Tr 0 9
Pyrola secunda 1 2 Tr 18
Pyrola asarifolia 2 1 1 1 1 | 1 1 1 73
Tiarella unifoliata ! L} 1 ! 27
Smilacina racemoga 1 Tr 9
Srilacina stellata 1 i 1 Tr 27
Disporum hookeri Tr Q 9
Galium oreganum 1 Tr 9
Clintonia uniflora 10 | 1 1 ! 2 i 1 2 73
Cornug canadensis 1 20 3 1 2 2 6 5 [} 2 1 L} 100
Corallorhiza mertensiana 1 | Tr 18

Total 12 48 22 49 16 15 25 34 L1 12 [ 26

TOTAL UNDERSTORY 91 174 91 124 62 91 10! 81 128 84 104 103
TOTAL ALL LAYERS 186 290 178 224 155 167 208 163 218 175 156 193

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




2.0.1. Abies amabilis/Vaccinium alaskaense/Cornus denais assoclatlon--site and general stand characterlstics.
Eff. Tree
. rooting A-horizon Texture Texture Proflie
Plot Elev. Slope soil Parent depth  thickness of A f B i canopy  Est.
no. (m) (%) Aspect Landfo o stoniness Soll Stand age Climax tree Climax tree density site
pe rm series material (em) (cm) herlzon hor 1zon (2 by vol) drainage (years) species A species B (%) class
5k 1010 20 NE toe slope Carpenter andesite 150-180 10-15 silt loam silt loam 0-10 well drained old growth Abies Teuga 60-70 1]
colluvium >300 |
55 1040 35 NE r idgetop Carpenter andesite 180-210 15-20 loam 60-70 moderately old growth Abies Teuga ho-50 ° 11~
colluvium well drained >300
95 1040 10 S bench Budworm greenish tuffs 150-180 25-38 silt loam slity clay 0-10 moderately old growth Abies Teuga 60-70 "ni-
and breccias loam well drained >300
214 13160 30 N smooth slope Biue River andesite 90-120 toam 20-30 well drained young Abies Teuga 80-90 1v+
. upper 1/3 100-150
232 1040 35 NE uneven slope 8lue River andesite 90-120 loam h0-50 well drained old growth Abiee Teuga 50-60 1l
lower 1/3 >300
233 1100 60 NE smooth slope Carpenter andesite 210-300 5-10 sandy loam sandy loam 20-30 well dralned old growth Tauga Abies 70-80 H
middle 1/3 colluvium >300
243 910 15 S bench Carpenter andesite 180-210 5-10 sandy loam sandy loam 30-40 well drained old growth Abiee Teuga 60-70 i
colluvium >300
297 880 10 N stream “alluvial atluvium 90-120 40-50 well dralned old growth Teuga Abiee 60-70 1+
terrace soil" >300

801
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2.4.2. Abies amabilis/Vaceiniwm alask /Cornug densis association--stand table (values in percent).

Plot number

Avg. Con-
Species ch 55 95 214 232 233 243 297 Cover stancy
TREE LAYER
Teuga heterophylla R* 3 5 i 2 7 10 5 20 7 100
M 30 25 35 70 30 4o 4s 70 ‘OJb 100
Paeudotsuga menaiesii R 0 0
M 45 30 45 T 25 65 35 20 33 100
Thuja plicata R 0 0
M Tr 25 5 20 [3 50
Abies amabilia R 5 10 10 5 5 5 3 2 6 100 -
M 115 Te 30 20 25 1 12 88
Abies procera R 0 0
M 5 1 12
Pinus monticola R 0 0
L] 1 Tr 12
Total R 8 15 n 7 12 15 8 22 13
M 76 70 105 105 75 130 86 1t 95
TALL SHRUB LAYER
Acer cireinatum 3 5 5 s 7 6 4 75
Rhododendron macrophyl Lum 1T 3 1 38
Castanopsis chrysophylla 1 2 Tr 25
Taxus brevifolia 5 Tr 4 1 3 6 75
Cormus nuttqllit 2 Tr 12
Vaceinium parvifolium 3 Tr 1 I 1 i 1 75
Vaceinium membranaveun 1 1 1 2 1 t 1 88
Vaceiniwm alaskaense 30 7 3 12 5 12 10 88
Acer glabrum var. douglasii 1 r 12
Pachistima myreinites 1 Tr 1 t 1 1 62
Total 35 25 4 it 23 10 27 23 20
LOW SHRUB LAYER
Berberie nervosa 25 1 3 10 3 5 62
Rosa gymmocarpa 1 Tr 12
Rubus ursinus 1 } 1 1 1 i 1 1 1 100
Rubue nivalis 1 1 Tr 25
Rubus lasiococcus 1 1 ] 1 1 1 62
Tota! 1 27 2 3 5 12 6 2 7
HERB LAYER
Linnaea borealis 1 1 3 1 1 1 5 2 2 100
Polystichwn munitum Tr 1 3 3 1 50
Viola eempervirens } 1 1 1 1 2 ! i 88
Trientalie latifolia Tr 1 Tr 25
Achlye triphylla 2 2 1 1 3 1 1 1 88
Chimaphila wmbellata 7 1 Tr 2 2 2 2 75
Chimaphila menziesii 1 Tr 1 1 Tr 50
Trillium ovatum 1 Tr 1 1 1 1 } 1 88
Anemone deltoides 1 1 1 Tr 38
Anemone oregana Tr 0 12
Xerophyllum tenax 2 1 2 1 38
Goodyera oblongifolia 1 1 1 1 1 58
Pyrola picta Tr 0 12
Pyrola secunda 1 ] 3 1 1 i 1 75
Purola asarifolia 1 1 1 1 1 50
Tiarella unifoliata 3 i 2 1 2 2 1 3 2 100
Vancouveria hexandra 1 1 Tr 25
Pteridium agquilinum 1 Tr 12
Ligtera caurina ! Tr 12
Smilacina etellata 1 ) s 2 3 2 62
Streptopus roseus var. curvipee ] 1 1 Tr 38
Asarwm caudatum 1 Tr 12
Blechnum spicant 3 Te 12
Disporum hookeri | ! 2 ! 38
Clintonia wniflora 5 3 3 1 1 2 62
Cornus canadensis 10 3 2 1 7 6 7 3 5 100
Corallorhiza mertensiana ! 1 1 Tr 38
Pyrola aphylla 1 Tr 12
Lycopodiwn clavatum 1 Tr 12
Tota! 26 23 T4 10 30 26 25 29 24
TOTAL UNDERSTORY 70 30 31 3 70 63 66 76 [1
TOTAL ALL LAYERS 1h6é 160 136 136 145 193 152 187 153

&

R = trees In the reproduction size class (seedlings and saplings); M = tress In the mature s|ze class {crowns
contribute to ovarstory tree cover), “Zero indicates species occurred In trace amounts only in all sampled stands.
Srr o= average cover less than 0,5%. -
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2.5.1. Abies procera/Achlye triphylla communlity--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 B stoniness Soil Stand age Climax tree Climax tree density site
no. (m} (3)  Aspect Landform series material (cm) (cm) horizon horizon (3 by vol) ~  dralnage (years) species A species B (¢3] class
73 1340 30 NW ridgetop ND ND ND ND ND ND ND NO young Abies Teuga 50-60 v
100-150 amabilis heterophylla
163 1340 30 SwW smooth slope Wildcat volcanic ash 120-150 sandy loam 20-30 well drained young Abies Teuga 50-60 1
middle 1/3 and pumice 100-150 amabilie mertensiana
164 1370 60 H smooth slope Wildcat volcanic ash 90-120 sandy loam 60-70 well drained young Abies 60-70 (N
middle 1/3 and pumice 100-150 amabilis -
167 1430 20 NW bench Wildcat volcanic ash 90-120 loam 30-40 well drained mature Abice 20-30 1
) and pumlce 150-300 amabilis
190 1430 50 S smooth slope Wildcat volcanic ash 90-120 toam 20-30 well drained young Abies Abies 50-60 v
middie 1/3 and pumice 100-150 amabilis grandis
275 1280 50 S smooth slope Wildcat volcanic ash 120-150 sandy loam 30-40 well drained young Abies Teuga 20-30 1
upper 1/3 and pumice 100-150 amabilis heterophylla




2.5.2. Abies procera/Achlye triphylla community--stand table (values in percent).

Plot number

Avg. Con-
Species 73 163 164 167 190 275 cover stancy
TREE LAYER
Teuga heterophylla e 2 2 1 33
" 1 ™d 7
Pseudoteuga memaieait R o° 0
N 40 10 kS 10 20 21 83
Abies grandis R 1 2 1 33
M .0 0
Abtes amabilis R [ 3 2 20 3 S 6 100
[ ! s ! 1 50
Abies procera R 3 1 5 2 50
L] 25 70 b 25 75 3% hs 100
Pinus montiecola R 0 0
L] 2 2 1 33
Teuga mertensiana R 3 1 17
] 5 13 2 50
Total R 1w 6 2 20 & 12 L]
[} 69 87 91 29 85 55 70
TALL SHRUB LAYER
Acer circinatum 10 20 12 ho L} 67
Rhododendm.n macrophyllum 1 Tr 17
Castanopsie chrysophylla 2 Tr 17
Vaceiniun membranacewn 3 7 3 3 1 3 3 100
Acer glabrum var. douglasii | Tr 17
Rubus parviflorus 1 1 2 1 50
Amelanchier alnifolia 1 1 i 1 50
Pachietima myrsinites 1 2 1 1 50
Ribes viscosiseimum var. hallii 1 Tr Tr 33
Sorbus sitchensis 1 T 17
Ceanothus velutinus 1 Tr 17
Total W29 20 L} 3 S0 20
LOW SHRUB LAYER
FRosa gymmocarpa 3 1 1 1 50
Rubus ursinus 1 2 ! 1 50
Rubug lastcococeus 2 2 2 20 b 67
Symphoricarpos mollis 2 2 1 33
Totatl 8 3 2 20 5 } 7
HERB LAYER
Linnaea borealis s 1 17
Polystichim mmitim 1 I Tr 33
Viola sempervirens | 1 3 2 | 67
Trientalis latifolia 1 1 Tr 33
Galium triflorum 1 1 Tr 33
Hieractium albiflomm 1 1 Tr 33
Achlye triphylla 16 1o 6 35 H 3 12 100
Chimaphila umbellata 5 ! 7 2 50
Chimaphila menziegit ! 2 ! 1 1 67
Trillium ovatum 1 1 1 ] 1 67
Anemone deltoidea 1 1 2 1 1 67
Anemone lyalli 1 s ! 33
Anemome oregana 1 1 Tr 33
Xerophyllum tenar 3 3 1 33
Adenocaulon bicolor 1 Tr 17
Goodyera oblongifolia 1 1 1 1 50
Pyrola picta 1 I B B | ! 83
Pyrola aecunda ] 5 2 1 1 1 2 100
Trarella wnifoliata 3 1 17
Vancowveria hexandra i Tr 17
Grasses 1 1 Tr 33
Carex sp. ! Tr 17
Pteridium aquilimem 2 5 2 1 20 5 83
Listera caurina ! ! 1 ! S0
Smilacina racemosa ! Tr 17
Smilacina stellata 6 35 20 s 20 s 15 100
Asarum caudatum 1 1 Tr 33
Athyrium filix-femina 1 Tr 17
Galium oregenum 2 1 2 130 6 83
Clintonia uniflora 2 10 3 3 ! 3 83
Cornus canadensis i Tr 17
Viola glabella 1 1 2 ) i 67
Campanula soouleri 2 1 1 33
Corallorhisa mertensiana i Tr 17

[RA
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2.5.2. Abies procera/Achlys triphylla community (continued).

Plot number

Avg. Con~
Species 73 163 le4 167 190 275 cover stancy
HERS LAYER (continued)
Amioa latifolia H 1 17
Fragaria vesoa var. bracteata 1 1 Tr 33
Mitella sp. 5 1 1 33
Osmorhiza purpurea 2 i 1 33
Pedioularis racemosa 5 ! 1 33
Valeriana sitchensie 1 Tr 17
Veratrum viride . 1 Tr 17
Trisetum cermuaum 5 1 17
Arglia californica 2 1 1 33
Lupinus sp. 1 Tr 17
Seneoio triangularis 8 | 17
Total §3 77 S0 95 48 7 65
TOTAL UNDERSTORY 86 115 74 139 62 137 103
TOTAL ALL LAYERS 155 202 165 168 h7 192 173

®R = trees In the reproduction size cln;; (seedlings and saplings); M = trees in the mature size class (crowns
r €Zero indicates species occurred

contrlbute to overstory tree cover). = average cover less than 0.5%.
In trace smounts only in all sampled stands.



2.6.1. Abies amabilis/Achlys triphylla association--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Profile canopy  Est,
Plot Elev. Stope Soil Parent depth  thickness of A of B stoniness Soil Stand age Climax tree Climax tree density site
no. (m) (%)  Aspect Landform series material (cm) (cm) hor 1 zon hor | zon (% by vol) drainage (years) species A species B (%) class
12 1370 is SE bench Lucky Boy andesite 60-90 10-15 loam 30-40 moderately old growth Abies 20-30 v
wall drained >300 amabilia
13 1340 60 SwW smooth slope Blue River andesite 60-90 3-5 loam sandy loam 50-60 well drained old growth Abies 50-60 v+
upper 1/3 >300 amabilia
72 1250 10 N ridgetop ND ND ND ND ND ND ND ND young Abies Teuga 70-80 w
100-150 amabilia
74 1220 25 S uneven slope "mixed deep, mixed 180-210 5-10 silt loam  silt losm 0-10 well drained old growth Abies Tauga 60-70 1t
middle 1/3 colluvium™  coliyvium >300 amabilie
102 1400 15 SE smooth s lope ND ND ND ND ND ND ND ND young with Abies Teuga 30-40 1
lower 1/3 . old growth amabilis
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 v+
middle 1/3 col luvium >300 amabilie
183 1220 30 W uneven slope Carpenter andesite 150-180 10-15 sandy loam 40-50 well drained old growth Abies Tauga 60-70 Hi-
middle 1/3 col luvium >300 amabilie
184 1250 60 v ridgetop Carpenter andesite 120-150 10-15 sandy loam 50-60 well drained old growth Abies Tauga 30-40 1w
colluvium >300 amabilis
185 1370 70 W smooth slope Blue River volcanic ash 30~-120 silt toam 20-30 well drained old growth Abies Tauga 60-70 v
upper 1/3 and pumice >300 amabilis
186 1370 70 Sw smooth slope Blue River volcanic ash 90-120 silt loam 20-30 well drained young Abiea Abiecs 70-80 v
upper 1/3 and pumice 100-150 amabilis grandia
191 1400 4s S smooth slope Carpenter andesite i50-180 5-10 loam 30-40 well drained mature Abies Abies 60-70 Phi-
middle 1/3 coiluvium 150-300 grandia amabilia
213 1190 20 S smooth slope B8lue River andesite 60-90 sandy loam 30-40 well drained young Tauga Abies 60-70 v
middle 1/3 100-150 . amabilis
269 1280 50 NW smooth slope ND ND ND ND ND ND ND ND young Abtes Tsuga 70-80 tv
middle 1/3 100-150 amabilie

ELl
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2.6.2. Abies amabilis/Achlye triphylla assoclation--stand table (values in percent).
Piot number Avg. Con-
Specles 12 13 72 74 102 129 183 184 185 186 191 213 269 Cover stancy
TREE LAYER 3 85
Tsuga heterophylla R® 3 5 3 2 2 2 3 5 ! > 3
) 5 15 o ss 70 70 17 46
Pseudotsuga mensiesii R ob 0
M 20 40 55 50 25 55 50 30 75 8o 80 80 50 53 100
Thuja plicata R 1 T "
o 0 0
Abies grandis R 2 1 5 5 \ i 38
M 10 25 3 15
Abies amabilia R 10 5 5 10 8 10 35 13 50 2 Tr 2 s 12 100
H 35 Tr 10 20 1 1 3 5 Tr 6 69
Abies procera R 2 2 30 ! 1 3 38
M 15 25 8 i 20 1 1 5 54
Pinus monticola R 0 0
Mo 20 Tr 10 5 3 38
Pioea engelmannii R 0 0
N 5 Tr 8
Totai R 12 12 10 13 10 12 37 17 56 8 35 9 10 19
M7V 75 8 75 95 11t 21 103 81 80 100 81 56 87
TALL SHRUB LAYER
Aoer oireinatum ] 8 1 2 2 1 ! 10 5 3 69
Rhododendron hyLlwm 10 1 8
Castanopeis chrysophylla 1 V Tr 15
Cornue nuttallii 1 Tr 8
Corylus cornuta var.
californica 2 Tr 8
Bolodiscus discolor 10 1 1 ! 23
Vacoiniwm parvifolium 1 Tr 8
Vaooiniun membranacewm 3 15 5 3 3 2 1 i 1 2 2 3 8s
Oplopanax horridum Tr 0 8
Rubus parviflorus 1 Tr 8
Rubus spectabilis 6 Tr 8
Amelanshier alnifolia 1 Tr 8
Pachietima myrsinites i 1 1 ! 1 Tr 10 1 54
Alnus sinuata Tr 0 8
Ribes lacustre Tr 3 1 1 3 Tr 38
Total 9 36 15 14 H) 2 2 H) 4 9 1 15 18 9
LOW SHRUB LAYER
Berberis nervosa 1 3 7 1 10 . 1 15 3 sh
Rosa 9 1 1 1 1 1 3 2 1 62
Rubus ursinus 1 1 i 2 1 1 1 1 2 1 7 1 85
Rubus lasiococcus 9 5 2 2 1 1 2 46
Symphoricarpos mollis 8 1 2 2 2 5 10 2 Sh
Total 9 18 8 L} 2 3 6 N 5 4 13 n 34 9
HERB LAYER
Linnaea borealis 2 3 7 [} 1 3 2 35 5 4 5 77
Polystichum munitum 1 1 Tr 1 | 1 7 1 2 1 69
Viola sempervirens 1 1 4 1 1 3 3 1 3 4o 4 77
Trientalis latifolia 1 1 1 1 2 2 1 46
Coptie laciniata 5 Tr 8
Galium triflorum 7 1 | 1 3 1 5 1 54
Hieractwm albiflorum 2 i 1 1 1 \ 2 1 Sk
Synthyrie reniformis S 1 Tr 15
Achlye triphylla 30 30 10 10 2 2 2 10 30 10 25 12 10 4 100
Chimaphila umbellata 7 1 3 S 3 3 8 1 1 1 25 [} 85
Chimaphila menaiesit 1 1 1 1 1 1 1 1 1 1 1 77
Trillium ovatum 1 ] 1 1 1 1 1 1 3
Anemone deltoidea 7 8 ] 2 1 1 ] 2 1 2 69
Anemone oregana 1 1 Tr 15
Xerophyllum tenax 10 10 i . 2 2 31
Adenocaulon bicolor 1 2 1 8 5 10 3 1 2 62
Goodyera oblongifolia 1 ! 1 1 1 1 1 1 1 62
Pyrola picta 1 I 1 i 1 1 1 Tr i 1 77
Pyrola eecunda 1 2 3 1 1 1 t ' ! 62
Tiarella unifoliata 1 9 8 5 2 1 1 4 5 25 2 5 85
Tiarella trifoliata 1 Tr 8
Vancouveria hezandra Tr 1 1 2 l 1 1 1 1 62
Bromue sp. 8 1 1 i i 31
Festuca occidentalis 1 1 Tr 15
Melica subulata 1 Tr 8
Grasses 7 1 ! 3 1 31
Carex sp. 10 7 1 ] 23
Lusula intermedia t i 1 Tr 23
Pteridium aquilinum 65 12 2 2 15 1 7 46
Listera caurina Tr 1 1 1 1 1 1 Tr 3
Smilacina etellata 9 2 1 2 1 1 2 1 4 1 1 2 8s
Streptopus rogeus var.
aurvipes 9 1 8
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2.6.2. Abies amabilis/Achlys triphylla association (continued).

flot number

Avg. Con-
Specles 12 13 72 74 102 129 183 184 185 186 191 213 269  Cover stancy
HERB LAYER (continued)
Asarum caudatum 2 1 Tr 1 1 i 1 50 2 1 1 S 85
Athyriwm filix-femina 9 1 8
Disporum hookeri } ! 1 Tr 23
Galium oreganum 2 8 1 H 3 1 2 ) Sh
Montia eibirica 1 i 1 5 1 31
Dicentra formosa 8 1 1 15
Clintonia uniflora 10 2 i 10 1 3 1 2 1 2 69
Cornus canadensis 10 1 ) to 2 3 2 46
Viola glabella 30 10 1 1 1 3 1 ' ] 62
Campanula scoulert 1 1 1 1 2 1 1 hé
Corallorhiza mertensiana 1 1 1 1 1 Tr 38
Corallorhiza maculata 1 Tr 8
Arnica latifolia 3 Tr 8
Fragaria vesca var.
bracteata 1 2 L} 1 Tr 38
Mitella sp. 35 3 8
Nemophila parviflora 3 Tr 8
Osmorhiza purpurea . 1 Tr ! ! 1 7 ' ' | 62
Pedicularie racemosa 10 i 1 1 23
Senecio harfordii 1 1 1 Tr 23
Arenaria macrophylla 7 1 1 15
Lathyrus nevadensie 9 1 8
Actaeaq arguta 2 ] Tr 1]
Liliwn columbiarim Tr : 0
Veratrum viride 1 Tr 8
Stachye palustris H 1 Tr 15
Trigetwn cermuum 2 1 3 i 1 1 38
Aralia californica 1 h Tr 15
Senecio triangularis 9 1 8
Total 24 154 70 40 L1 36 27 59 75 159 89 59 109 88
TOTAL UNDERSTORY 27t 220 103 71 62 53 72 92 140 180 138 94 7 125

TOTAL ALL LAYERS 342 295 191 46 157 164 193 195 221 260 238 175 227 212

3R = trees in the reproduction size class (seedlings and saplings); N = trees ip the mature size class (crowns contribute to averstory tree cover).
Zero indicates species occurred in trace amounts only in all sampled stands. Tr = average cover less than 0.5%.




2.7.1. Abies procera/Clintonia unifiora community--site and general stand characteristics.
EFF. Tree
rooting A-horizon Texture Texture Proflte canopy
Plot Elev. Slope Soil Parent depth  thickness of A of B stoniness Soil Stand age Climax tree Climax tree density Est
no. (m) (2) Aspect Landform series materlal (em) (cm) horizon horizon (% by vol) drainage (years) species A species B s:te
class
82 1310 20 N uneven slope Blue River andesite 90-120 10-15 loam silt loam 30-40 well drained young Abies Tsuga 20-30 [A}]
- middle 1/3 100-150
161 1280 15 SW bench Wildcat volcanic ash 12D-150 lToam 30-40 well drained young Abiee 70-80 -
and pumice 100-150
162 1310 20 SW smooth slope  Wildcat volcanic ash 120-150 loam 30-40 well dralned young Abies 60-70 H
middle 1/3 and pumice 100-150
267 1280 25 NW smooth slope  ND ND ND ND ND NO ND ND young Abies Teuga 70-80 W
middle 1/3 100-150
268 1280 35 N smooth slope  ND ND ND ND ND ND ND ND young Abies Teuga 30-40 W
middle 1/3 100-150
273 1250 15 W hummocky Wildcat volcanic ash 180-210 loam 0-10 well drained young Abies 70-80 ‘v
upland and pumlce 100-150
274 1280 3 s rldgetop Wildcat volcanic ash 120-150 loam 20-30 well dralned young Abies Tsuga 70-80 -

and pumice

100-150

911




2.7.2. Abiee procera/Clintonia uniflora community--stand table (values in percent).
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Plot number Avg. con-
Species 82 161 162 267 268 273 274 Cover stancy
TREE LAYER
Tsuga heterophylla Rt 2 ] 1 2 Tr 1 1 86
M 10 20 3 29
Pseudotsuga menaiesii R 1 1 Trb 29
. . M 10 25 10 35 15 1 14 86
Abies amabilie R [ [ 2 10 5 3 5 . 5 100
. M 30 Tr 1 15 [} Tr 5 9 100
Abies procera R 4 1 2 1 2 1 71
. . M 50 50 60 50 ko 70 50 53 100
Pinus monticola R 1 Tr 14
. M 2 Tr 30 1 5 57
Tsuga mertensiana R 1 Tr 14
. M 5 2 1 29
Pinus eontorta R 0c 0
M 2 Tr 14
Total R t 8 2 14 8 6 7 7
M 80 60 93 87 140 85 59 85
TALL SHRUB LAYER
Acer cireinatuwm 1 1 10 2 43
Rhododendron macrophyllum Tr 0 14
Vaceiniwn parvifolium 1 Tr 14
Vaceintium membranaceun 3 7 5 6 N g 12 5 6 100
Vaceintium qlaskaense Tr 0 14
Rubus parviflorus 1 Tr 14
Amelanchier alnifolia Tr 1 Tr 29
Ribes lacustre 1 Tr ] Tr 43
Sorbus sitchensis 1 2 Tr 1 1 57
Total 4 8 8 7 7 13 17 9
LOW SHRUB LAYER
Berberis nervosa Tr 0 1h
Rosa gymmocarpa Tr 2 2 Tr 1 57
Rubus ursinus Tr [ 1 Tr ] 57
Rubug lasiococcus 1 7 3 1 1 ) 20 s 100
Symphoricarpos mollis 6 1 Th
Total 1 7 3 13 4 1 20 8
HERB LAYER
Linnaea borealis 3 10 2 :9
Polystichum munitum Tr 1 2 Tr 3
Viola sempervirens 1 3 1 17 20 2 3 7 100
Trientalis latifolia Tr 1 1 Tr 43
Galium triflorum t 1 Tr 29
Hieracium albiflorum 1 Tr 1 1 1 1 1 86
Aehlys triphylla 15 8 7 6 3 9 4 7 100
Chimaphila umbellata 1 1 1 1 1 2 1 86
Chimaphila menziesii 1 1 3 1 ! 1 1 1 100
Trilliwm ovatum 1 1 1 1 1 1 1 86
Anemone deltoidea 1 1 1 1 1 1 3 i 100
Anemone lyalliz 1 Tr 14
Anemone oregana i 1 Tr Tr 43
Xerophyllum tenax 1 1 2 ! 57
Adenocaulon bicolor Tr 0 1h
Goodyera oblongifolia 1 2 1 Tr 1 ¥ Al
Pyrola picta 1 1 1 1 1 1 2 1 100
Pyrola secunda 1 1 2 3 2 6 3 3 I(I)g
Pyrola asarifolia 1 Tr
Tigrella unifoliata 3 1 5 7 3 3 Zl
Vancouveria hexandra 2 4 5 2 23
Grasses 1 2 Tr 9
Luzula intermedia 1 Tr Tr 29
Pteridium aquilinum 12 2 1 Tr . 15 4 5 86
Listera caurina 1 1 i 1 : 1 T: l?:
Smilacina stellata . Ir "
Streptopus roseus var. curvipes 1 T i -
Asarwn caudatum :II'_r 1 r g 4
Digporum hookeri r
aaziwn oreganum 1 3 1 2 5 L} 3 T3 “"2
Montia sibirica : T: 4
Dicentra formosa
CZintoniafuni flora ? 1 f 3 19 53 ! g 30 . g ! 3?
Cormus canadensie ) ; , ; 2 \ I 86

Viola glabella
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2.7.2. Abies procera/Clintonia uniflora community (continued).

Plot number Avg. Con-
Species 82 161 162 267 268 273 274 Cover stancy
MERB LAYER (continued)
Campanula scouleri ' 1 7 2 2 57
Corallorhiza mertensiana ¥ Tr 14
Arnica latifolia t 1 15 2 43
Fragaria veaca var. bracteata 1 2 Tr 29
Osmorhiza purpurea 1 Tr ! 2 i 57
Seneeio harfordii 3 2 1 29
Valeriana eitchensis 1 Tr 14
Lilium oolumbianum 1 Tr 4
Veratrum viride 1 1 1 Tr 43
Trigetum cermuum 1 1 1 Tr 43
Pterospora andromedea Tr 0 1%
Hypopitys monotropa Tr 0 %
Aeter ledophyllus Tr 0 4
Senecio triangularie ] Tr Th
Total 57 4y 28 7 4 75 73 67
TOTAL UNDERSTORY 73 67 13 167 160 95 17 91
TOTAL ALL LAYERS 153 127 134 254 300 180 176 176

%R @ trees In the reproduction size CIgss {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.




2.8.1. Abies ambilis/Tiarella wnifoliata association--site and general stand characteristics,

EFF. Tree
rocting A-horizon Texture Texture Profile canopy  Est,
’ Plot Elev. Slope Soil Parent depth  thickness of A of 8 stoniness Soil Stand age Climax tree Climax tree denslity site
i no. (m) (2)  Aspect Landform series material (cm) (cm) hor i zon horizon (% by vol) drainage (years) specles A species B (3) class
| 14 1280 50 NW smooth slope Blue River  andesite 60-90 5-10 toam loam 40-50 well drained old growth Abies 60-70 TS
lower 1/3 >300
\ $2 1190 113 N uneven slope Carpenter andesite 120-150 10-1% silt loam sitt loam 30-40 moderately old growth Abtes Teuga 40-50 1"-
| lower 1/3 colluvium well drained >300
$3 1010 10 NW toe slope Carpenter andesite 120-150 10-1% silt loam silty clay 40-50 well drained old growth Abies Tsuga 40-50 7]
coltuvium loam >300 .
75 1160 10 W bench "'mixed deep, fine 90-120 $-10 silt loam sift loam 10-20 moderately old growth Abieas Tsuga 70-80 i+
) cotluvium' colluvium well drained >300
83 1220 35 NE uneven slope Blue River andesite 90-120 to-1s sandy loam sandy loam 30-40 well drained old growth Abies 60-70 tHie
middle 1/3 >300
182 1% 25 1] uneven slope Blue River volcanic ash 90-120 to-1s silt loam silt Joam 20-30 well drained old growth Abies Tauga 70-80 1
middle 1/3 and pumice >300
215 1070 25 N uneven slope Blue River andesite 60-90 silt loam 20-30 well drained old growth Abies Tauga 60-70 e
upper 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 Abies Teuga 60-70 it
middle 1/3 colluvium >300
254 1220 20 W hummocky "mixed pyroclastic 210-300 38-51 1oam silt loam o-10 moderate ly old growth 4dbiea 40-50 e
. upland colluvium' coltuvium well drained >300
262 1220 113 v smooth slope Y'mixed pyroclastic 150-180 38-51 silt lToam silt toam 30-40 well drained old growth Abies Tauga 60-70 i
upper 1/3 colluvium'' colluvium >300
265 1010 0 stream ND ND nO NO NO ND nD nO old growth Abies Tauga 70-80 e
terrace >300
266 1160 0 hummocky NO NO NO NO NO NO ND %D o)d growth Abies Teuga 70-80 m
upland >300

6tl
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2.8.2 . Abies amabilie/Tiarella unifoliata association--stand table (value in percent).

Plot number

Avg. Con-
Species 1h 52 53 75 83 182 215 238 254 262 265 266 Cover stancy
TREE LAYER
Teuga heterophylla R* 2 5 4 2 | 3 2 0 20 6 3 3 5 100
M 10 25 25 ko 70 70 1 15 70 1 15 28 92
Peeudoteuga mensiesii R 1 Trb 8
Mo 35 35 35 3 4o 0 0 20 ]
Thuja plicata R 5 3 7 5 35 50 Sgc |08
. M 5 Tr 8
Abies grandis R 0 0
. M \ Tr ]
Abies 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 1h 100
Abies procera R 0 0
M ko 10 2 ! 5 ! 1 5 58
Pinus monticola R 0 0
M 1 Tr 25 1 2 33
Picea engelmannit R 0 0
M 35 3 8
Total R 12 15 12 12 6 13 5 25 30 9 8 % 13
M 106 80 75 100 82 102 147 76 52 96 7h 92 89
TALL SHRUB LAYER
Acer circinatum 3 18 7 5 1 3 15 5 5 67
Rhododendron macrophyllum 1 1 2 Tr 25
Tazue brevifolia 2 1 Tr Tr 25
Vaceinium parvifolium Tr ¥ 2 Tr 25
Vaeciniwm membranaceum 12 1 1 2 1 1 5 [ 6 18 ] 83
Vaecinium alaskaense 3 1 10 2 6 2 h2
Oploparax horridum 5 2 5 1 2 2 1 50
Rubus spectabilie 1 2 Tr V7
Pachietima myreinitee 2 Tr 8
Ribee lacusetre 2 1 1 [} 1 33
Total 15 23 ih 6 L} 1 13 L} 26 25 16 25 13
LOW SHRUB LAYER
Berberis nervosa 10 1 8
Roea gymocarpa | | | | 1 Tr A2
Rubue ursinue 2 .2 1 2 2 ] 2 2 \ 67
Rubue nivalie 1 ni Tr 17
Rubus lasiococcus 10 1 2 1 1 2 ] \ 2 67
Symphoricarpoe mollie ] Tr 8
Gaultheria ovatifolia 2 Tr 8
Total 10 2 3 3 5 4 3 1 18 2 3 L}
HERB LAYER
Linnaea borealie 1 1 1 3 1 A2
Polyetichum munitum 1 1 3 Tr i 1 2 t 1 1 1 83
Viola eempervirens 2 2 3 3 1 5 2 [ Tr 1 2 83
Trientalie latifolia 1 1 Tr 17
Coptis laciniata 3 3 2 1 25
Galiwm trifilorum 1 1 1 1 Tr 33
Hieracium albiflorum 1 Tr 8
Achlye triphylla 60 5 3 2 20 2 1 5 5 5 9 13 1 100
Chimaphila umbellata | 1 1 6 Tr 1 A2
Chimaphila mensiegii ! 1 1 1 1 i Tr | 1 67
Tpillium ovatum 1 1 1 1 1 1 1 1 1 67
Anemone deltoidea 2 1 1 1 1 1 3 1 1 67
Anemone lyallii 1 Tr 8
Anemone oregana 1 Tr 8
Xerophyllum tenax 2 2 Tr Tr 25
Adenocaulon bicolor 1 2 1 1 2 3 1 20
Goodyera oblongifolia i \ 1 1 1 1 ! 1 T] 7
Pyrola picta 1 1 1 1 l" 2;
Pyrola secunda . 1 2 Ll 1 ¥ 1 1 1 o7
Tiarella unifoliata 30 10 20 15 2 10 10 10 1 3 25 6 12
Tiarella trifoliata 1 Tr .
Vancouveria hexandra 8 1 10 1 3 1 2 2 Tz Z
Melica eubulata 1 T" 8
Grasses 2 r
Luaula intermedia 1 Tr 8
Pteridium aquilinum 10 8 [3 2 25
Oxalie oregana 50 [} 8
Listera caurina i ] | 1 1 1 | 50
Smilacina racemosa \ Tr 8
Smilacina etellata 7 1 5 1 2 2 5 8 12 28 n 7 92
Streptopus rogeus var. curvipes 8 7 15 2 12 6 4 50
Asarum caudatum 5 i i 1 4 1 Tr 1 67
Athyrium filiz-femina 2 Tr 1 Tr 1 1 2 2 1 67
Dieporum hookert ! 1 1 1 | 3 | 1 1 67
Galium oreganum 1 1 2 1 Tr 33
Montia eibirica 1 3 3 1 25
Dicentra formoea 1 Tr 8
Clintonia uniflora 30 7 5 1 5 2 28 27 9 67




2.8.2. Abies amabilis/Tiarella unifoliata association (continued).
Plot number Avg. con-
Species 14 52 53 75 83 182 215 238 254 262 265 266 Cover stancy
HERB LAYER (continued)
Cornus canadensis 35 7 20 1 15 7 15 15 5 2 6 9 1 100
Viola glabella 1 1 : 1 Tr 25
Campanula scouleri ! 3 Tr 17
Corallorhiaa mertensiana 1 1 1 1 1 Tr 42
Armiea latifolia 8 1 8
Osmorhiza purpurea 1 Tr 8
Pedicularis racemosa 1 Tr 8
Senecio harfordii 1 Tr 8
Actaea arguta 1 Tr Tr 17
Veratrmom viride Tr 0 8
Trisetwn cernuum 1 Ir 8
Total 215 60 89 33 n 43 48 66 37 84 121 95 80
TOTAL UNDERSTORY 252 100 118 Sh 86 61 69 96 11 18 147 136 110
TOTAL ALL LAYERS 358 180 193 154 168 163 216 172 163 214 22! 228 199

3R = trees in tne reproduction size class (seedlingscand saplings);
Tr = average cover less than 0.5%.

tree cover).

M = trees in the mature size class (crowns contribute to overstory

Zero indicates species occurred in trace amounts only in all sampled stands.

2.9.1. Chamaecyparis nootkatensis/Oplopanaxr horridum association--site and general stand characteristics.
Eff. Tree
rooting A-horizon Texture Texture Proflle canopy Est.
Plot Elev. Slope Soll Parent depth  thlckness of A of B stoniness Soil Stand age Climax tree Climax tree density site
no. (m) (2)  Aspect Landform serles material (cm) (cm) horizon hor i zon (% by vol) dralnage (years) species A species B (%) class
222 1370 50 N smooth slope Blue Rlver andesite 60-90 1oam 40-50 well drained young Abies Chamaecyparis 30-40 v
upper 1/3 100-150 wfnbilia
223 1280 70 N smooth slope  Tidblts andesite 120-150 25-38 silt loam silt loam 50-60 well drained old growth Abies Tauga 60-70 v
upper 1/3 colluvium >300 m{ubzlia
224 1160 55 N smooth slope  Tidbits andesite 120-150 10-15 stit Toam  loam 30-40 well drained old growth Abies Thuja 60-70 v
middie 1/3 colluvium >300 aqubilza
234 1160 Ao NE smooth slope  Carpenter andesite 150-180 5-10 loam loam 60-70 well drained old growth 4bies Tauga 80-90 v+
middle 1/3 col luvium >300 a-?[labillﬂ .
235 1190 50 NE uneven slope  Tidbits andesite 150-180 5-10 loam loam 10-20 well drained old growth Abies Chamaecyparia 40-50 v
mlddie 1/3 colluvium >300 aﬂ'nbilia
236 1220 80 NE smooth slope Tidbits andesite 150-180 5-10 loam 1oam 30-40 well drained old growth Abies Chamaecyparis  60-70 v
middle 1/3 col luvium >300 a@abilia
237 1250 40 N rldg: ‘op Tidbits andesite 150-180 5-10 loam toam 20-30 well drained old growth Abies Tsuga 70-80 v
colluvium >300 amabilia

1zl
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2.9.2, Chamaesyparie nootkatenais/Oplopanax horridum assoclation--stand table (values in percent).

Plot number

Avg. Con-
Species 222 223 224 234 235 236 237 cover stancy
TREE LAYER
Teuga heterophylla R* 3 5 1 5 2 5 3 86
M 10 5 75 Tr 2 57
Pgeudotsuga menzieeii R 0c 0
M Tr 70 60 10 Tr 20 n
Thuja plicata R 2 Tr 1h
M 25 10 5 29
Abiee amabilie R 15 5 1 25 5 8 10 10 100
M 45 25 2 3 i5 20 16 86
Abiee procera R 0 0
M Tr 0 14
Chamae te nootkatensie R 7 2 5 5 1 3 71
cypart M 33 4o 45 80 28 57
Total R 25 10 L] 32 12 13 16 16
M 88 100 87 85 43 60 1o 7
TALL SHRUB LAYER
Aocer circinatum 5 90 15 2 2 16 71
Rhododendron macrophyllum 7 1 14
Taxus brevifolia 1 Tr V4
Vacoinium membranacewn 3 1 1 1 1 57
Vasoinium alaskaense Tr 0 14
Oplopanaz horridum 2 2 5 1 50 30 2 13 100
Acer glabrm var. douglaeii 1 Tr . 14
Rubus epectabilie 2 1 1 1 1 1 7
Ribes lacustre 3 1 1 2 2 1 1 86
Total 18 8 97 3 69 36 6 33
LOW SHRUB LAYER
Berberis nervoea 1 2 Tr 29
Rosa gymmocarpa 1 Tr 14
BRubus ursinus 1 Tr 14
Rubus lasiococcus 10 2 ) 2 43
Total 10 4 3 1 2
HERB LAYER
Linnaea borealie 1 1 1 Tr 43
Polyetichum munitum ¥ 2 5 2 2 3 1 2 100
Viola sempervirens 1 1 2 1 43
Galiwm triflorum 1 1 1 1 t 1 57
Achlye triphylla 5 10 1 2 2 3 3 86
Chimaphila wmbellata } Tr 14
Chimaphila mensziesii 1 1 1 Tr 43
Trilliuwm ovatwn 1 1 1 1 1 1 i 86
Anemone deltoidea 1 1 1 1 1 1 71
Xerophyllum tenax 1 Tr 4
Adenocaulon bicolor 1 1 ] 1 1 57
Goodyera oblongifolia 1 Tr 14
Pyrola picta 1 } ! Tr 43
Pyrola eecunda 1 i Tr 29
Tiarella unifoliata 5 10 2 3 5 15 b 6 100
Vancouveria hexandra 2 1 1 8 2 57
Bromus sp. 1 Tr 14
Melioa eubulata 1 i 1 Tr b3
Lusula intermedia 1 t Tr 29
Smilacing racemosa : 1 B Tr 29
Smilacina stellata 1 7 5 2 5 20 20 9 100
Streptopus rogeue var. curvipee 1 1 Tr 29
Asarum caudatum 1 10 1 8 3 1 3 86
Athyrium filiz-femina 1 1 7 8 2 3 7
Dieporwm hookert 1 ) 1 2 1 57
Galium oreganum 1 ) 3 ] 43
Montia eibirica 1 1 20 8 40 1o 71
Dicentra formosa 2 2 2 ] 43
Ciroaea alpina 1 10 b 8 3 57
Clintonia uniflora 5 1 2 1 1 57
Cornus canadensie 3 15 8 1 6 5 7
viola glabella ) Tr "W



2.9.2. Chamaecyparis nootkatensis/Oplopanax horridum association (continued).

Piot number

Avg. Con-
Species 222 223 224 234 235 236 237 cover stancy
HERB LAYER (continued)
Campanula scouleri 1 1 Tr 29
Corallorhiza mertensiana ] 1 Tr 29
Usmoraiza purpurea ! 1 1 2 1 1 7
Senecio harfordii 1 1 1 Tr 43
Actaea arguta 3 2 1 1 43
Hydrophyllum sp. 15 5 2 3 43
Tolmiea menziesii 10 3 1 2 43
Trisetun cernuwn 2 1 1 1 43
Dryopteris austriaca 1 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

a . . . . . n . .
R = trees in the reproduction size class (seedlings and saplings); M = trees in the mature size class {crowns contribute
€Zlero indicates species occurred in trace amounts only

to overstory tree cover).
in all sampled stands.

Tr = average cover less than 0.5%.
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