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tseudotsuga inenziesii dominates the forests of the Pacific Nortn-

west. But though it i3 dominat, Tsuga heteroohylla or Abies amabilis
is usually climax. Many researchers have studied Pseudctsuga on thne

widespread
relatively

Lipocearus

mesic sites where it is seral, but few have examined the

rare ecosystams in which Pseudotsuga or its associate

decurrens are the climax species.

composition, structure and successional dynamics of climax Fseudo-

tsuga and Libocedrus (dry site) fcrests in the central portion cf trne

Western Cascades in Oregon.

The environment of dry si forests is characterized at seven

reference stands (five dry sites) using predawn plapt moisture stress

1

{(Waring and Cleary, 1967) and temperature growth index (Waring et. al.

expected, the study type is hotter and drier than adjacent

Tsuga-climax sites. The data suggest that lTow moisture availabiiity

is more critical to the occurrence of Pseudotsuga-climax habita:t than

is high temperature.



Seventy-three vegetation plots are located throughout the study
area, 56 in dry site stands. The location, composition, and soils of
five plant communities, inciuding two phases, are described based on
this data set. Information from fire scars and tree ages on the vege-
tation plots indicates these forests burn at irregular intervals that
average 100 years. Since initiation of theoldest cohort, most stands
have experienced one or more fires which typically kill only a portion
of the trees.

Stand history and successional processes are investigated con two
intensive plots using primarily age structures and fire scars. These
stands have each been burned twice by fires that consumed only a por-
tion of the canopy. Regeneration following these fires was siow and
continued for a century or more.

Height growth of 40 dry site Pseudotsuga is examined and fourd to
start more slowly but continue at a greater rate later in 1ife than
Pseudotsgua on mesic sites.

These characteristics of dry site ecosystems have several manage-
ment implications. A shelterwood silvicultural system is recommended
on dry sites. The overstory will ameliorate the hot,dry environment
and occupy the site during the long regeneration period. This silvi-
cultural system approximates the natural functioning of these systems
more closely than clear cutting.

Maximum mean annual increment occurs relatively later on dry sites
due to the siow, prolonged height growth. Relatively slow reproduc-

tion further retards mean annual increment. Thus, if high voiume



growth is a management goal, rotations must be longer than on mesic
sites.

Due to relatively lirear height growth curves and reverse J-
shape diameter distributions on dry sites, McArdle et. al.'s (1961)

site index curves and yield tables are not applicable.
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Frontispiece

Dry Coniferous Forest on the H. J. Andrews Experimental Ecological Reserve



DRY CONIFEROUS FORESTS IN THE WESTERN OREGON CASCADES

INTRODUCTI ON

Pseudotsuga menziesii dominates and is the major timber species

in most of the forested land west of the Cascade crest in the Pacific
Northwest. Research on its ecology (e.g., Grier and Logan, 1977;
Frankiin et. al., 1972) and management (e.g., |saac, 1943; Bruce et.
al., 1977) is extensive but most deal with sites on which Pseudotsuga

is seral. These may be at low elevations where Tsuga heterophylla is

climax or at higher elevations where Abies amabilis is climax. These

generally productive sites cover most of the region.

Pseudotsuga its occasional associate Libocedrus decurrens are

apparently climax species (sensu Daubenmire, 1968) on hot, dry sites
in the western central Cascades of Oregon (Figure 1, Dyrness et. al.,
1974) . Dyrness et. al. (1974) characterize these sites as smooth, low
elevation, south and southwest facing slopes on shallow, stony loams

and silt loams and call them the Pseudotsuga menziesii/Holodiscus

discolor habitat type.

In western Oregon Pseudotsuga or Libocedrus climax communities

also occur on the east side of the Coast Ranges (Juday, 1977; Anderson,
1967; Bailey, 1966), in the south end of the Willamette Valley (Cole,
1977) and in southwestern Oregon (Mitchell and Moir, 1976; Waring,
1969). To the north Pseudotsuga climax forests are found in Washing-
ton (Franklin et. al., 1980; Becking, 1954) and British Columbia

(Krajina, 1965; Packee, 1976).



r
HOA Psmes
Tshes Ssme- Hodi
Tshes
Cach gl |Coceco 8
7
Tshe s ﬁ;/;;a//
Rrmas Gash 10
A
- ,
Tshe s AL R N TSUGA HETEROPHYLLA
= Accis el Bsre 1'
;;meu: Tshe/ Lomy 9 ffs”'.e/ 1 \Acers ZONE
w Oror 7 Pomu : :LE:;/G/ 11‘: Gash _
zene
> —
; .
x Tshe-ApomA
a Rhmo/Bene
= 5
w
d Tshe- TRANSITION ZONE
Abam /s
Y] Libo 3 TsheAbon
z - —]i/ziama/
-~ Pt VN /7,
< [Pimes |
w 1Aceis
& L#hma_
Q
r4 Aboms
T Vaa//1 Ty,
Coca 12 ﬁ’hnam
[m==-=n pm=--enq Ltoco ABIES AMABILIS
\ Abpry : : Abprs i
i_C/un 130 LAcrr N ZONE
T sommmy
Abams R Abams Abam/s
Tiun 4 Actr Vame 7
Chnas Xere ﬁbam-
sme/
Opho Xere 14
[de] s _
MoisT DECREASING  MOISTURE —0RY
Figure 1. Hypothesized relationships among 23 forest communities

defined by Dyrness et al. (1974, figure 5) in the western

Cascades.

ination, somewhat modified by their intuition. The
Pseudotsuga menziesii / Holodiscus discolor (Psme/Hodi)

This figure is based on their vegetation ord-

habitat type is in the hot, dry corner of the environ-

mental

field.




Climax Pseudotsuga ecosystems have received little attention
since they are areall? limited (occupying two to five percent of the
Willamette National Forestl/), and are considered less productive than
other sites supporting Pseudotsuga. Consequently the Willamette
National Forest now faces aliocation of these lands to specific uses
with minimal ecological knowledge on which to predict management
response. Work on these ecosystems therefore serves two purposes:
it fills gaps in basic knowledge of western Oregon forests and con-
tributes biological information needed for management.

The Willamette National Forest was chosen for this study in part
because the H.J. Andrews Experimental Ecological Reserve is situated
near its center (Figure 2). A dry conifer association has been char-
acterized at the Andrews (Dyrness et. al., 1974) and data are available

on its environment relative to climax communities of Tsuga heterophylla

(Zobel, et. al., 1976). These and other studies help place the re~-
sults of this work in the context of the mesic forest matrix in which
dry communities occur as islands.

This project evolved beyond the original intention which was an

analysis of the Pseudotsuga/Holodiscus association (Dyrness et. al.,

1974) . As distance from the H.J. Andrews increases, especially to the

south, Pseudotsuga and Libocedrus climax communities occur which have

decreasing similarity to the Pseudotsuga/Holodiscus association.

A broader definition of the study type as '‘dry coniferous forest'

Y Personal communication in 1976 with Lewis Manhart, soil scientist
on Willamette National Forest Long Range Pianning Team, Eugene,
Oregon.
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was therefore used to accomodate the variation in forest sites and
conditions. Dry coniferous forests are herein defined as forests

usually over 100 years old, within the Tsuga heterophyila Zone

(Franklin and Dyrness, 1973) lacking significant Tsuga in any size

class and more similar to the Pseudotsuga/Holodiscus type than to any

other habitat type of Dyrness et. al. (1974). 0Oak balds of Quercus
garrayana which are typically scattered at low elevations along the’
south-facing slopes of major river drainages (Hickman, 1968, 1976)
were not studied. The requirement that study sites not fit any other
habitat type was used to separate mesic stands young enough to have no
Tsuga reproduction. Some Tsuga climax stands were sampled for compar-
ison with the dry site stands.

This study has two distinct aspects. The first is characteriza-
tion of floristic and physical features of dry coniferous forests.
This work was guided by four objectives:

1. Develop a plant community classification for the dry coniferous
forests in the study area, relating it to the classification of
Dyrness et. al. (1974).

2. Characterize the floristics, structure, soils, productivity
and topographic and geographic locations of these communities.

3. Examine fire history in these stands using fire scars, tree
ages and other evidence of past fires.

L, Quantify the temperature and moisture environments of dry con-
iferous forests and compare them with more mesic sites.

Vegetation analysis addressed the first three objectives and



results are reported in Chapter 4. Measurements of growing season
temperatures and plant moisture stress provide the quantitative data
for objective 4; results are reported in Chapter 3.

The second major facet of this study is analysis of stand struc-
ture and dynamics within the dry coniferous forests. This work was
guided by six hypotheses:

1. Trees require more than 50 years to fully reoccupy these sites
following a catastrophic disturbance.

2. Pseudotsuga and Libocedrus.are climax in these ecosystems;
i.e., they replace themselves as succession progresses (Whittaker,
1975) .

3. Gap-phase replacement (Watt, 1947; Bray, 1956) is an important
mechanism for regeneration in mature stands.

L. Patchy tree distributions are primarily due to variation in
soi | properties and microtopography and thus are correlated with these
factors.

5. The driest sites are occupied by first generation coniferous
forests.

6. Height growth curves of Pseudotsuga on dry sites are of dif-
ferent form than those of Pseudotsuga on mesic sites so the site in-
dex curves of McArdle et. al. (1961) are inapplicable.

The first five hypotheses guided investigations of stand struc-
ture and developmental history; results are described in Chapter 5.
Trees were dissected to test the sixth hypothesis and results are

reported in Chapter 6.



Tree nomenclature follows Little (1979), and Hitchkock and

Cronquist (1973) are followed for other plant species.



STUDY AREA

The study area consists of the Detroit, McKenzie, Blue River,
Qakridge and Rigdon ranger districts on the Willamette National
Forest (Figure 2). The study area is limited to the western Cascades

physiographic province (Baldwin, 1976).
Climate

The macroclimate is summer-dry and winter-wet (Waring and
Franklin, 1979). Seasonal characteristics of the precipitation regime
are exemplified by three weather stations spanning most of the north
south range of the study area (Figure 3). The large decrease in total
precipitation from Detroit to Oakridge (41 percent) is roughly paral-
leled by a decrease in summer precipitation (the sum of June, July and
August precipitation) of 27 percent. Thus, though total annual pre-
cipitation decreases markedly from north to south, the difference is
less in the driest months. Nevertheless, this difference in summer
rainfall is probably important to plant growth and distribution.

Much geographic variation in annual precipitation can be seen in
Figure 4 that is not evident in limited weather station data. Total
estimated precipitation varies from 1015 mm (45 in) near Oakridge to
over 3556 mm (140 in) in the upper Blue River drainage as estimated by
the U.S. Weather Bureau River Forecast Center (Figure 4). Maximum
precipitation reached on any landform and average precipitation de-
crease strikingly at the McKenzie River and continue to drop further

south. There is a marked drop in precipitation from west to east into
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Seasonal course of precipitation at three weather

stations spanning the north-south range of the study area.
Station latitude and total annual precipitation are

given in parentheses. Data is for 1931 to 1960 (Pacific
Northwest River Basins Commission, Meteorology Committee

1968) .
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|sohyetal map of the study area for the period 1930-1957
using adjusted data and values derived by correlation with
physiographic factors (taken from Legard and Meyer 1973,
based on U.S. Weather Bureau River Forcast Center 1964).



1A
and across the upper McKenzie River drainage which is continuved north-
ward past the Breitenbush River. Precipitation adjacent to all the
major rivers is consistently lower than that in the surrounding high-
lands as might be expected. Though the U.S. Weather Bureau River For-
cast Center (1964) does not list sources for the "‘adjusted data'' upon
which their extrapolations and correlations are based it is safe to
say they were quite limited especially at highar elevations. Thus
only interpretations which are consistent or striking are made above.
Critical summer precipitation probably follows these geographic pat-
terns to some degree since some of the same physiographic factors
probably control it as control total precipitation.

Mean monthly maximum and average daily maximum air temperatures
increase with decreasing latitude (Figures 5 and 6). Both Detroit
weather stations are included in Figures 4 and 5 because neither is
directly comparable to the other two. The Detroit station is at a
relatively high elevation and the Detroit Dam Power House station is
in a steepsided canyon. Together the Detroit stations show lower
average daily maximum and slightly lower mean monthly air temperatures
in the north.

Potential evaporation and summer moisture deficit are available
for only two stations near the study area (Ffigure 7). Both locations
experience a substantial summer moisture deficit and it is about the
same in the north (Detroit) and south (Lookout Point). Lookout Point is
about 25 km to the west of the study area and receives less precipi-
tation. Since most of this difference occurs in the winter, the

nearly identical potential evaporation regimes lead to similar
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moisture deficits in the two areas. Evaporative demand is an impor-
tant controller of plant growth and distribution through its effect
on stomatal behavior which can vary from one species to another
(Waring et. al., 1975). The limited data in Figure 7 do not indicate
that it varies significantly from north to south in the study area.
However, this is likely in view of the known differences in evapor-

ative demand in western Oregon {(Waring et. al., 1978).

Geology

The Cascade Range is composed primarily of Cenozoic igneous rocks
with minor amounts of sedimentary rocks (McKee, 1972). The Oregon
Cascade Range is logically divided into the western Cascades composed
of Tertiary rocks and the Pliocene and Quaternary High Cascades
(Baldwin, 1976). The study area is in the central portion of the
western Cascades.

The bedrock geology of the study area is described in detail by
Peck et. al. (1964). The Detroit Ranger District in the north and the
southern part of the Blue River District are underlain primarily by
the Sardine Formation. This formation is composed of flows, breccia
and tuffs of hypersthene andesite with lesser amounts of more or less
silicic andesite and minor amounts of basait and dacite.

Most of the McKenzie District, and the eastern edge of the study
area as a whole, are underlain by the volcanic rocks of the High
Cascades and the Boring Lava, both of Pliocene and Quarternary age.
These rocks are generally more basic than those of the Sardine For-

mation. They are composed of flows and less abundant pyroclastic
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rocks of basaltic andesite and olivine basalt.

The majority of the QOakridge and Rigdon Districts in the southern
end of the study area are on the Little Butte Volcanic Series. In
these districts Peck et. al. {1364) map most of this series as tuff
and less abundant domes and flows of andesite, dacite and rhyodacite.
The other, quite common, mappipg unit is composed of basaltic andesite
and olivine basalt flows.

These bedrocks are important soil parent materials but volcanic

ash is also important in the study area.
Soils

The study area has generally not been intensively surveyed. Ex-
tensive data are available, however (Legard and Meyer, 1973; Willam-
ette National Forest, 1973), and the papers in Heilman et. al. (1979)
give a good overview of the soils in the region dominated by Pseudo-
tsuga.

Mitchel (1979) states that in this region (western Oregon and
Washington), Inceptisols are the most wide spread soils followed by
Alfisols and Ultisols. Other soil orders, including Entisols, are
more poorly represented. The Willamette National Forest soil resource
inventory (Legard and Meyer, 1973; Willamette National Forest, 1973)
indicated Inceptisols as the most common order in the study area fol-
lowed by Alfisols with lesser amounts of Ultisols and Entisols. Brown
and Parsons (1973) classified the soils on over half of the 19 H.J.
Andrews reference stands as Dystrochrepts; the remaining soils were

other Inceptisols and Alfisols. These sources are in general
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agreement, especially on the predominance of Inceptisols. The soil
taxonomic nomenclature follows the Soil Survey Staff (1975).

Several factors contribute to the predominance of Inceptisols.
Mitchel (1979) cites the prevalence of young parent materials, such as
occur on sites with active erosion or deposition, and occurrence of
parent materials highly resistant to weathéring, such as silicic pyro-
clastics. The volcanic ash mixed with colluvium and residuum in many
soils in the study area (Legard and Meyer, 1973) may be younger than
other parent materials. The prevalence of volcanic ash (Legard and
Meyer, 1973) and high precipitation (at least north of the McKenzie
River) promote the formation of allophane (Buol et. al., 1978) and
other amorphous clays (Mitchel, 1979) which do not form illuvial hori-
zons (Mitchel, 1979) and so slow profile development. The low bulk
densities (below 0.9 gr/cc) of most H.J. Andrews reference stand soils
(Brown and Parsons, 1973) probably result in part from volcanic ash
parent material and production of amorphous clays in the high rainfall

environment.
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ENVIRONMENT

Quantification of the dry coniferous forest environment and com-
parison with environments of Tsuga-climax habitats is the study object-

ive addressed in this chapter.
Methods

During the first field season seven reference stands were estab-
lished covering most of the latitudinal range of the study area
(Figure 8, Table 1). In this study reference stands are tenth hectare
vegetation plots where plant moisture stress and soil and air temper-
atures are measured. Pseudotsuga was judged the climax species on
five sites. One stand each in the northern and southern ends of the
study area were on sites where Tsuga was judged the climax tree. En-
vironmental comparisons of dry and adjacent more mesic sites at simi-
lar elevations were thus possible in these areas as well as at the
H.J. Andrews. Specifically, dry site plot 24 was paired with Tsuga-
climax plot 43 in the Detroit District and dry site plot 8 was paired
with Tsuga-climax plot 44 in the Oakridge District (Table 1). Few
good dry sites were found in the Detroit District during the first
field season (see Chapter 4) so the Detroit reference stands are sub-
stantially higher in elevation than all the other reference stands.
Additional data on the reference stand vegetation plots are in
Appendices 4, 5 and 7.

At each reference stand predawn plant moisture stress (Waring and

Cleary, 1967) was measured during the summers of 1377 and 1978 on one
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Figure 8. Locations of plots used as reference stands (numbered circles
and plot 1) and of intensive study plots (plot 1 and IP2).



Table 1. Reference stand physical data and community types.

Reference stand Ranger district Slope (%) Topographic Communi ty
numberl/ and elevation and aspect position type
(meters) (deg)
24 Detroit 68 Below brow Pseudotsuga/Holodiscus/grass
880 225 of bench Collomia phase
43 Detroit 65 Top slope Pseudot5uga—Tsuga/CorylusZ/
870 170 draw
] (HJA)Q/ Blue River 60 Side ridge Pseudotsuga/Holodiscus-Acer
490 230 and side slope and Pseudotsuga/Holodiscus/
grass, primarily Collomia phase
20 (HJA)Q/ Blue River 85 Side ridge Pseudotsuga/Holodiscus/grass
690 180 and side slope both phases and
near ridge crest Pseudotsuga/Holodiscus-Acer
2 (HJA)Q/ Blue River 35 Toe slope Tsuga/Rhododendron/Berberis2/
520 290
34 Blue River 75 Probable old Pseudotsuga/Holodiscus-Acer
900 225 landslide scar
35 Blue River 60 Brow of Pseudotsuga/Holodiscus/grass
900 185 main ridge Aspidatis phase
5 Oakridge 25 Middle third Pseudotsuga/Holodiscus-Acer
560 210 side slope and

Pseudotsuga/Berberis/Disporum

0¢



Table 1. continued.

Reference stand Ranger district Slope (%) Topographic Community
1/ and elevation and aspect position type
number (meters) (deg)
8 Oakridge 63 Top slope Pseudotsuga/Holodiscus/grass
630 260 side ridge Collomia phase
Ly NDakridge 75 Top slope Pseudotsgga-Tsuga/Coryluséf
640 315 draw
1/ Listed from north to south. Reference stands which do not have H.J.Andrews numbers are on vegetation
plots of this study with the same number.
2/ These relatively mesic habitat types are defined by Dyrness et al. (1974).
3/ H.J.Andrews reference stand numbers.

20 and 1, respectively.

Vegetation plots 2 and 48 sample portions of reference stands

1e
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to three meter tall understory Pseudotsuga. In 1978 United Electric
thermographs were installed previous to budbreak by understory Pseudo-
tsuga saplings and remained until the end of October. They recorded
soil temperature at a depth of 20 cm and air temperature at one mater
cbove the ground with a probe shielded from direct beam solar radia-
tion. Temperature growth index (Cleary and Waring, 1969) was calcu-
lated from these data for the growing season. The growing season for
reference stand 20 is defined as the period from budbreak of under-
story Pseudotsuga saplings to the first fall frost or October 15,
whichever comes first. This definition has been used at the H.J.
Andrews since 1973.2/ The same definition was used for reference
stands 5, 8, 44, 35, 24, and 43 except October 30, 30, 30, 20, 1, and
1, respectively, were used instead of October 15 to account for lati-
tudinal changes in growing season length. The temperature growth
index and plant moisture stress data locate the reference stands on

the environmental grid (Waring et. al., 1972) used at H.J. Andrews

(Zobel et. al., 1976).
Results

There is a general trend of greater moisture stress in Pseudo-

tsuga in the south than in the north (Table 2). However, the higher

elevations of the Detroit reference stands could account for the cor-

relation of increasing stress with decreasing latitude. In both

2/ Personal communication with Arthur W. McKee, Site Director, H.J.
Andrews Experimental Ecological Reserve.



Table 2. Observed maximum predawn plant moisture stress (mean + standard error when available) and temp-
erature growth index. Moisture stress was measured on one to three meter tall understory Pseudo-

tsuga (stands 24,43,1,20,34,35,5,8,44) and Tsuga (stands 43 and 2).

Area and Plant Moisture Stress (bars) Temperature
approx. elevation Reference stand Climax Species No. growth index
(meters) trees 1977 1978 (1978 only)
Detroit
(880 m) 24 Pseudotsuga 5 .5+ 1.0 9.9 1.1 67
43 Tsuga and Pseudotsuga 8 5.7+ .6 9.3 + 1.2 60
H.J. Andrews
(500-700 m) 1 Pseudotsuga 6 15.5 16.0 + .6 93
20 Pseudotsuga 7 19.1 + 1.5 14.3 £ 2.8 81
2 Tsuga 5 6.4 7.6 £ .5 72
Blue River
(900 m) 35 Pseudotsuga 4 16.7 £ 1.1 6.5 t 1.9 7h
34 Pseudotsuga 4 15.7 + 2.2 9.2 + 1.6 NA 1/
Oakridge
(600 m) 5 Pseudotsuga L 22.3 £ 3.9 13.1 % 2.0 99
8 Pseudotsuga 5 i§.4h £ .6 15.8 + 1.7 96
Ly Tsuga and Pseudotstuga 6 14.3 £ 2.1 7.8 + 1.9 90

1/ Dat& not available.

€T
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years trees on Tsuga-climax or -coclimax communities had significantly
lower stresses than those on Pseudotsuga-climax communities in the
same areas, except at Detroit in 1978.

Stresses were low in 1977 and 1978 partially because of signifi-
cant August rains. Zobel et. al. (1976) found comparatively wide
differences in moisture stress between communities in 1972 when H.J.
Andrews reference stand oné showed 26 bars (Figure 9), 10 bars higher
than in 1977 and 1978.

Temperature growth index shows a pattern similar to plant mois-
ture stress for the year in which it was determined (Figure 10). All
dry sites had higher temperature growth indices than the Tsuga-climax
or -coclimax sites they were paired with. Temperature growth index
was highest in the south and, with the exception of stand 35, decreased
steadily with increasing latitude on the dry sites. However, the cor-
relation of temperature growth index with latitude can be explained
by its correlation with elevation (Figure 11).

Thermograph and moisture stress data summaries are given in

Appendix 2.

Discussion

It is evident that the Pseudotsuga-climax sites are hotter and
drier than the Tsuga-climax sites, as assessed by temperature growth
index and plant moisture stress. However, the relationship of both of
these indices to latitude is confounded by elevation. However, since

in all seasons temperature decreases and precipitation increases with
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latitude (Chapter 2), moisture stress and temperature growth index
might be expected to decrease with latitude when other site variables
are held constant.

The similar moisture stresses on stands 24 and 43 in 1978 can
probably be explained by the generaily low stresses that year which
may make slightly dissimilar sites difficult to distinguish. In a
like manner moisture stress on H.J. Andrews reference stands one and
eight (same habitat type as plot 43) was similar in one moderate year
and quite different in a dry year (Figure 12). The short record
shows dry years (i.e., reference stand one moisture stress is over 25
bars) have been relatively uncommon (Figure 12). So short term stud-
ies which do not include moisture stress measurements in a dry year
may result in poorer separation of sites.

Dry site communities occur over a fairly wide range of temper-
ature growth index values (Table 2). The coldest of these is compar-
able to that of transition zone reference stand five (Figure 10).
There is much overlap of dry site values with indexes of Tsuga-climax
sites. However, there is no overlap in moisture stresses in either
year's data. Moisture, at least as assessed by maximum predawn plant
moisture stress, is more important in distinguishing these sites from
Tsuga-climax sites than is temperature, at least as assessed by

temperature growth index.
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Yearly variation in plant moisture stress on dry and modal
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obtained from Fred Bierlmajer, H.J. Andrews Environmental
Data Manager.
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VEGETATION

Vegetative investigations of dry coniferous forest are reported
in this chapter. These are; development of a community classifica-
tion; characterization of the floristics, structure, soils, product-
ivity and topographic and geographic locations of the communities; and
and examination of fire history. Additional data on stand structure,
soils and fire history are provided in Chapter 5. Height growth and

some of its implications are discussed in Chapter 6.
Methods

This study differs from most northwestern plant community investi-
gations in excluding most of the vegetation in the geographical range
covered. In most studies (e.g., Mitchel, 1972; Dyrness et. al., 1974;
Atzet, 1979; Franklin et. al., 1980) the geographic boundaries are
set and then all or most of the included forest is studied. The dry
coniferous forests had, however, already been segregated from the tot-
al range of forests in the vicinity of the H.J. Andrews Experimental
Ecological Reserve (Dyrness et. al., 1974) because they are Pseudo-
Eégggjc]imax according to their size class distributions, a feature of
considerable interest. Since climax Pseudotsuga forests increase in
southwestern Oregon (Frankltin and Dyrness, 1973) and are nearly absent
in the Washington Cascade Range, the study area was extended north and

south of the H.J. Andrews to pick up some of this latitudinal varia-

tion.
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Field Methods

The study type, herein called 'dry site' or ''dry coniferous
forest,' includes Tsuga zone (Franklin and Dyrness, 1973) communities
which are usually greater than 100 years old, lack significant Tsuga
reproduction, and do not fit into any Tsuga climax (or coclimax) habi-
tat type of Dyrness et. al. (1974). This definition was used as a
field guide in selecting dry site plots.

Office and field searches were both used to locate dry sites in
the matrix of mesic forests. Initially three days were spent in the
supervisors office of the Willamette National Forest in Eugene where
color aerial photographs, other source documents and personnel were
consulted. Many areas of mature forest on south- to west-facing slopes
thought likely to support dry coniferous forest were delineated on
maps. Additional potential sites were located throughout the field
season by consulting the Total Resource Inventory files and knowledge-
able personnel at ranger stations. Using these me thods areas of
potential dry site stands were located on all major drainages in the

study area.

Plots were then located in dry coniferous forest avoiding eco-
tones to non-dry site vegetation. Typically in this region, vegeta-
tion plots are placed in areas of homogenous vegetation, soil and
topography with no signs of recent man-caused or natural disturbance
(Dyrness et. al., 1974; Mitchel and Moir, 1976; Bailey, 1966; Franklin
et. al., 1980; Juday, 1976). This was not possible due to the typical
fine~scale heterogeneity of dry site soils and vegetation and frequent

occurrence of fire (discussed later). Several plots were also located
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in Tsuga climax stands especially in the Detroit Ranger District where
recent fires (within last 100 years) and the cooler, wetter climate
(Chapter 2) result in a small number of suitable dry site stands. In
all, 73 plots were installed, 57 and 16, respectively, in sites inter-
preted as dry sites and Tsuga climax habitat.

.Circular piots of 500 or 1,000 mz, uncorrected for slope, were
used to sample vegetation. The larger plots were more frequently used
in order to reduce the general tendency to overestimate basal area and
obtain more representative stand tables (Daubenmire and Daubenmire,
1968) . Occasionally 500 m2 plots were used to avoid crossing ecotones
or including more mesic vegetation. These large plots tended to aver-
age out.the within-stand heterogeneity of dry sites. Smaller plots
(e.g., 250 m2 or less) could have beén used to sample two or three
significantly different plaht assemblages in one contiguous piece of
dry site. Causes and consequences of this variability are discussed
later.

Information collected on the plots included: location, slope
(percent), aspect (degrees) and elevation (meters), either from topo-
graphic maps or an altimeter, and estimated plant cover in percent
for all vascular plant species (Franklin et. al., 1970). Cover of
tree species included all unovertopped trees (sensu Smith, 1962), in-
cluding those in reproductive size classes. Vascular plant species
were recorded using the four- to six-character abbreviations of
Garrison et. al. (1976). Life form (tree, shrub, herb, etc.) also

follows Garrison et. al. (1976). A list of all vascular plant taxa
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encountered on the vegetation plots and their abbreviations is given
in Appendix 1. Notes were taken on topographic location.

Trees taller than breast height (137 cm) were tallied by 10 cm
size classes except diameters of trees greater than 120 cm were re-
corded individually. Tree regeneration (shorter than breast height)
was tallied separately on a minimum of four, 12.5 m2 circular plots
(not corrected for slope) within the main plot. The primary rooting
medium (mineral soil or rotten wood) was recorded for each tree and
seedling.

Species alpha codes and cover were recorded on TP56 data set
forms (Hawk et. al., 1979) which allowed keypunching directly into a
non-positional format: species alpha code, cover; species alpha code,
cover; etc.

At least two Pseudotsuga were selected as site trees (Husch,
Miller and Beers, 1972) when suitable trees were available. More trees
were selected when time allowed or when other coniferous species were
an important canopy component. Site trees were increment cored at
breast height and information for determining height was collected
using an abney level. Core length to the pith (when present in the
core) or to where the core passed the pith, sapwood thickness, and
current incremental growth (rings/cm) were recorded before cores were
sealed in plastic straws for transport to the lab and counting under
a binocular microscope. Also, the angle between the core and the per-
pendicular to the rings at the end of the core, and the incremental
growth rate (rings/cm) along the perpendicular were recorded on cores

which did not pass the pith. Occasionally easily read cores were
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counted in the field.

One or two soil pits were dug on every plot. One pit was dug
when relatively uniform tree stocking, understory vegetation, topog-
raphy and soil surface indicated relatively uniform soils on the plot.
Such uniformity was unusual, however. Where these features varied
markedly from one part of the plot to another two soil pits were dug,
one in each indicated soil type. Soil pits generally extended to one
meter or bedrock. Since the major objective was descripntion of the
diagnostic horizons in a pedon (Soil Survey Staff, 1975), this depth
guideline was often modified based on the exposed profile. Pit des-
criptions included local topography, forest floor, depth, texture,
structure, consistency, coarse fragments, roots, charcoal, types of
rock fragments and bedrock type (when observed).

Evidence of fires, such as charcoal on tree bark, was recorded
and fire scars were increment cored and counted in the field with a
hand lens or in the lab under a binocular microscope as needed. When
trees are scarred they produce shock rings (Shigoand Marx, 1977) which
can be identified by their darker appearance. Shock rings in Pseudo-

tsuga and Tsuga become too faint to recognize only one or two cm from

the scar. Thus scar dating by boring can require many corings. First
the scar face is cored, giving a ring count which underestimates scar
age. A second increment core is taken just outside the scar face to
find the shock ring, which may be nonexistent, faint or easily identi-
fiable; other wide, dark rings of unknown origin may be present. Suc-
cessive cores are then taken in the scar face moving toward the out-

side of the scar until scar ages converge to the shock ring age. Often
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several attempts are necessary to find a reliable age of faint shock
rings or those obscured by the heart rot that often develops behind
scars. Typically four and as many as 12 cores were taken in one scar
and some scars could not be aged. When this occurred scars on other

trees were usually found and aged.

Laboratory Methods

Non-floristic data. The topographic position of each plot was

characterized based on field notes and memory as one of the following.
(1) Side ridge on one of the typically accordant ridges of the western
Cascades (Figure 13). (2) Below the brow of a bench or ridge (Figure
14) . (3) Recent landslide scar (Figure 15). (4) Side slope, gener-
ally smooth and not identifiable as one of the other positions. (5)
Below a cliff face. (6) Bench with slope less than 30 percent. (7)
Main ridge crest. (8) Draw with at most an intermittent stream.
Other topographic positions are common but were not sampled in this
study.

Cores with narrow rings were counted in the lab under a binocular
microscope. The data needed for height calculations and the core
data were then used as input to program Ageht (see Appendix 9) which
calculated ages when extrapolation was necessary and calculated tree
height when it was not already done in the field. Ageht assumes ring
width decreases at a constant rate from the pith outward which is more
realistic than assuming a constant ring width as is often done but is
not identical to the commonly found exponential decrease in ring width

with age (e.g., Fritts, 1976). This technique cannot account for early

uncored periods of suppression.
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Figure 13. Dry coniferous forest on a south sloping side ridge.
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Figure 14. Dry coniferous forest on a south facing side slope
below the brow of a bench.
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Site index was then estimated using the tables in Agricultural
Technical Bulletin 201 (McArdle et. al., 1961). King's (1966) site
index curves, though an improvement over those in Bulletin 201 be-
cause they are polymorphic and derived from sectioned tree data
(Curtis, 196L4; Jones, 196S), were not used because they are app}icaﬁle
only on trees up to 120 years old.

Soil profile descriptions generally allowed identification to
soil order (Soil Survey Staff, 1975), though Ultisols were included
in Alfisols since base saturation was not available.

Available soil water holding capacity (0.3 to 15 bars) was esti-
mated for each pit.by pregram Sh2o (see Appendix 9). This program
calculates the effective thickness of each horizon as the product of
horizon thickness and 100 minus percent coarse fragments. Effective
thickness times the available water capacity for that textural class
(Table 3) gives horizon water holding capacity. Horizon capacities
were summed to bedrock or a maximum of one meter and used to charact-
erize the plots and communities.

Stand tables (sensu Husch et. al., 1972) and basal areas by tree
species and rooting medium were compiled by program Stantab (see
Appendix 9) using the tree tally data.

Several methods were used to estimate ages of past fires on the
vegetation plots. The stand was assumed to have been initiated by one
or more fires and this age called stand age or age of the oldest co-
hort, was estimated by the age of the oldest tree on the plot. Larger
trees were aged with less accuracy because greater extrapclations were

necessary in program Ageht. Fires occurring since stand initiation
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Table 3. Available water-holding capacity by soil textural class.
These are the median values from the Soil Conservation
Szrvice (1971).

Soil Textural Class ‘Available Water-holding Capacity

(em/cm)
Sand .06
Loamy sand .07
Sandy loam ' .12
Loam 17
Sandy clay loam .15
Silt loam .20

1/

Silt .20
Sandy clay .16
Clay loam . .20
Silty clay loam .20
Silty clay .16
Clay .15

1/ A valtue for silt was not given in the reference so the value for
silt loam was used.
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were usually aged from fire scars. Ten stands had trees with charred
bark indicating a fire had occurred but no datable scars associated
with that fire. In these stands the fire age was estimated as one~
half of the previous fire age but not greater than 120 years. Fire
ages in eight stands were based in marked diameter cohorts and the
relationships of these cohorts to diamters of aged trees. Three of:
these ages were of large old-growth cohorts undatable due to heart rot.
These methods are less accurate but only 10and eight of 135 fire ages
are based on char and marked diameter cohorts, respectively, while 89
and 28 fire ages are based on increment cored trees and fire scars,
respectively.

The last major fire is the one estimated to have reinitiated 50
percent or more of the canopy based on field observations of stand
structure and the stand tables. The effects of disturbances of this
size were usually obvious so this age was not difficult to determine
from the fire ages.

A fire interval is defined as the length of time between two con-
secutive fire dates on a plot. As many as four fires occurred per
plot. The mean fire interval for a community is calculated as the
arithmetic average of all fire ‘intervals on plots. in the community.

All ages have been corrected for sampling year and so are as of

1980.

Communi ty classification

The TP56 species cover data sheets were keypunched and the cards

run through program Cktp56 (see Appendix 9) which printed the punched
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data in a form very similar to the field sheets and so increased the
accuracy and speed of keypunch verifying.

Two positionally formatted data sets were produced from this data
using the program Simdat2 (see Appendix 9). The first (called ''large')
data set contained all vascular plant taxa present on thrée or more
plots (131 taxa) and was used in program Aidn and for the species
cover tables. In the second (called ''small'') data set, species which
occurred in less than four or five plots or were thought to have little
classificatory significance or both were excluded. This data set of
98 taxa was needed for analysis by computer programs with limited
array sizes. Minor or difficult to distinguish species of the same
genus were lumped in the construction of both data sets (see Appendix
5 for details of their construction). For example, covers of Poly-

podium glycyrrhiza and Polypodium hesperium were combined and labeled

Polypodium in the second data set.

Development of the community classification followed seven pro-
cedures or steps. |In general, there was much interaction between the
ordination and classification techniques. Judgments were frequently
required in choosing methods, defining communities and assigning

borderline plots.

1. Two similarity and two dissimilarity measures were computed

3/

for each pair of plots using program Aidn.= These values were con~

sul ted throughout the classification for purposes such as assigning

é-/Aidn was designed by Dr. Scott Overton of the OSU Statistics Depart-
ment and was obtained from Dr. David Mcintyre of the Department of
Botany and Plant Pathology at 0SU.
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borderline plots to community groups. The similarity measures in
Aidn are analogous to covariance and product-moment correlation
coefficient.gf The dissimilarity measures used are MacArthur's (1965)
distance measure and euclidean distance using species cover propor-
tion so that the sum of all covers on a plot equals 1.0 (Orloci, 1975).

2. Plots were divided based on the reproducing tree species as
indicated by the diameter distributions (Daubenmire and Daubenmire,
1968). This was the primary criterion used in separating stands in

which Pseudotsuga and Libocedrus are climax.

3. Several species of shrubs found on dry sites (e.g., Acer
circinatum) are most abundant in moister habitats (Dyrness et. al.,
1974). These shrubs were used in initial separation of the Pseudo-
tsuga-climax plots along a complex gradient which probably includes
moisture. A matrix of correlations (Kendall's tau, Daniel, 1978)
facilitated separation of these shrubs frcm others presumably less
strongly limited by moisture. A non-parametric correlation coeffici-
ent was used because many species have a skewed cover versus frequency
distribution so errors were not expected to be normally distributed.

L. Species cover tables were constructed after steps 2 and 3 using
program Order3 (see Appendix 9). This program computes average cover,
cons tancy and importance for the species in each group and thus aided
in characterizing groups and identifying plots which should be reas-
signed. Importance is the square root of the product of average

cover (percent) and constancy (percent).

5/

2/ personal communication with Dr. David Mcintyre, June 23, 1980.
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5. Polar ordinations (Cottam et. al., 1978) of all plots and dry
site plots only were run to determine if groups based on steps |
through 3 could be separated based on all the species present and to
look for other possiblé groups. Program Ordiflex (Gauch, 1977) proved
to be a versatile tool for this and other ordination techniques. Many
runs were made using program and user chosen endstands and standardized
and unstandardized data. Data standardizations included: (1) species
maxima standardized to 100; (2) plot totals relativised to 100; (3)
both (1) and (2). The third method is comparable to that of Bray and
Curtis (1957).

6. Principal cohponents analysis (Cooley and Lohnes, 1971;
Pimentel, 1979) was also run as part of Ordiflex (Gauch, 1977) for the
same purposes as polar ordination. The principal components sub-
routines in Ordiflex give species ordinations along with the plot
ordinations. Thus plots and species locations can be examined along
corresponding principal components. Principal components analysis has
been found to distort coenoclines when the between plot diversity is
very large (Gauch and Whittaker, 1972; Noy-Meir and Austin, 1970).
This occurs primarily because species rarely distribute themselves
linearly as assumed by principal components along extensive environ-
mental gradients. However, dry coniferous forests occupy a narrow
portion of the forested environments in the study area (byrness et.
al., 1974). So it was hoped that between plot diversity would be low
enough to use principal components effectively.

7. Reciprocal averaging (available in Ordiflex, Gauch, 1977) was

used for the same reasons as PCA and Polar ordination. This technique
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was recently introduced to phytosociology by Hill (1973), and has
been found to result in less distortion than principal components and
polar ordinations when used to ordinate simulated coenclines (Gauch

et. al., 1977; Whittaker and Gauch, 1978).

Latitudinal and temporal species correlations. Correlations be-

tween species and latitude were examined by coding the areas numeric-
ally from north to south and using SPSS (Nié et. al., 1975) to compute
the nonparametric correlation coefficient Kendall's tau (Daniel, 1978)
between area code and species cover on the dry site plots only. The
areas, coded 1 through 7, respectively, are Detroit Ranger District,
upper McKenzie River Basin, H.J. Andrews Experimental Ecological Re-
serve, remainder of the McKenzie Ranger District, Blue River Ranger
District (exclusive of the Andrews), Oakridge Ranger District and
Rigdon Ranger District.

Correlations between species cover and time since last major dis-
turbance were also investigated using Kendall's tau in SPSS. This was
important because strong corre]at}ons between species critical to the
community classification and time would imply a successional relation-

ship between communities.
Plant Communities

The entities described here are called plant community types and
not habitat types because most of the plots used in their descriptions
have experienced a major disturbance within the last 160 years. Thus,

though the potential climax tree species can often be inferred from
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size classes when growth habits of the species are known, the vege-
tation on most plots has probaily not stabilized.

This classification was developed using plant cover data almost
exclusively, so discernible differences in other community character-
istics result from correlations with vascular plant abundance.

Community types with their abbreviations and member plots are
in Table 4. Three types are associated with a Pseudotsuga and two
with a Libocedrus climax. A key to the plant communities is in
Appendix 3. Average cover and constancy of species found on three or
more plots are listed by community in Table 5 and are listed for each
plot in Appendix 6. It is evident that many species, even some with
high constancy, have low cover. A long list of species with low covers
is a common characteristic of dry coniferous communities.

Basal areas are higher than expected (Table 8). This is probahly
due in part to inadvertant placement of plots in areas with high stock-
ing. Any such bias is probably consistent. Basal areas range widely
and are highest in the Libocedrus communities. Mean Pseudotsuga 100
year site index (McArdle et. al., 1961) ranges from 35 to 42 m and the
communities with higher sites also have higher basal areas.

Stand tables were used to infer climax species status instead of
cover of reproductive size trees as is commonly done. In general, the
1,000 m2 plots seemed to provide representative stand tables (Table 7,
Appendix 7).

Variation in stand age, time since last major disturbance and
mean interval between fires is large (Table 8) reflecting the varied

fire histories of these stands.



Table 4. Dry site community types recognized with abbreviations, computer codes and member plots.

Community type name Abbreviation Computer Member plots
Code
Pseudotsuga menziesii/Holodiscus discolor/ Psme/Hod1/grass PMHDGR
grass
Aspidotus densa phase Psme/Hodi/grass PMHGA 15,27,35,65
Asde phase
Collomia heterophylla phase Psme/Hodi/grass PMHGC 8,9,10,12,16,24,30,41,
Cohe phase 5]’52’53,5L"55’56’57,
62,63,68,72
Pseudotsuga menziesii/Holodiscus discolor- Psme/Hodi-Acci PMHDAC 1,2,4,7,17,28,29,34,36,
Acer circinatum 42,48,58
Pseudotsuga menziesii/Berberis aquifolium/ Fsme/Beaq/Dlspo . PMBAD | 5,13,14,49,60,64,66,
Disporum 67,69
Libocedrus decurrens/Whipplea modesta Lide/Whmo LDWM 11,18,45,46,50,59,61
Libocedrus decurrens/Chimaphila umbellata Lide/Chum LDCU 3,32,47,71,73

Iy



occuring on three or more dry site plots.

i f taxa in the large data set (see Appendix 5) . ‘
A O ot the average . i ause this is the expected cover if the species

Table 5. Cover d 5
° ° ted as the average over all the plots in which a taxa occurs bec

Cover is catcula

is present. Genus epithets without species include all taxa in the genus not jdentified to species.
Pseudotsuga/Holodiscus/grass Pseudotsuga/ Pseudotsuga/ Libocedrus/ Libocedrus/
Aspidotis Collomia both Holodiscus~- Berberis/ Whipplea Chimaphila
Taxa phase phase phases Acer Disporum

--------------------- ( cover / constancy ) - = = = = - = - - - - = - - - - - - -

Number of plots 4 19 23 12 9 7 5
Trees
Abies procera - 1/5 174 - - - .1/20
Abies grandis - 1711 1/9 - .6/22 .6/29 .1/40
Acer macrophyllum - 3/53 3/43 4/50 3/44 5/14 1/60
Arbutus menziesii 12/50 2/52 4/43 8/25 10/44 L2714 1/20
Castanopsis chrysophylla - .8/32 .8726 .9/50 .2/22 .- .2/60
Libocedrus decurrens 12/75 9/53 10/57 4/50 7/56 29/86 34/100
Pinus ltambertiana .1/25 2/37 2/35 3/33 4/33 .8/43 -
Pinus ponderosa 25/25 - 25/4 - 15/22 8/14 -
Pseudotsuga menziesii 67/100 69/100 69/100 71/100 76/100 62/100 52/100
Prunus - /N .1/9 - - - -
Quercus garryana /25 L6/ 2/13 2/8 .1/22 - -
Taxus brevifolia - 1/5 1/4 .2/17 - - .1/60
Tsuga heterophylla - 3/1 3/9 1/17 - - 2/20
Tall Shrubs
Acer circinatum .1/50 1747 .9/48 71/92 5/22 .8/43 .7/60
Acer glabrum - 6/5 6/h - - - -
Amelanchier alnifolia .1/25 .3/37 .3/35 .2/42 2/33 - .1/20
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Table 5. continued.

Pseudotsuga/Holodiscus/grass Pseudotsuga/ Pseudotsuga/ Libocedrus/ Libocedrus/
Aspidotis ColTomia both Holodiscus- Berberis/ Whipplea Chimaphila
Taxa phase phase phases Acer Disporum

--------------------- ( cover / constancy ) - - = = = = = = - = = = - - - - - - -

Arctostaphylos columbian,

- 6/11 6/8 6/8 - - 1/20
Ceanothus integerrimus .6/50 2/ L/7 3/25 .2/ L1743 .1/20
Cornus nuttallij .1/25 .3/32 .3/30 3/50 .5/33 .2/14 L4760
Corylus cornuta v. californica .2/50 2/79 1/74 6/100 3/78 1/43 2/60
Holodiscus discolor L/75 6/89 5/84 4/83 5/100 3/86 3/40
Philadelphus lewisii - .5/16 .5/13 .3/8 .9/56 - -
Rhamnus purshiana .3/725 .3/16 .3/17 .6/50 RVAR VAL .2/40
Rhus diversiloba L/75 Ly/42 L/48 3/58 5/78 .3/14 -
Ribes cruentum - .2/16 .2/13 .2/8 - - .1/20
Rosa gymnocarpa .7/50 .8/84 .8/78 .4/92 3/100 3757 .3/80
Rubus parviflorus - .2/16 .2/13 3/17 .2/22 - -
Vaccinium parvifolium - .2/32 .2/26 .5/42 .3/ .2/43 .1/40
Vaccinium memranaceum - 1/5 1/4 - - - .3/20
Low Shrubs
Berberis aquifolium .5/100 .3/58 .b4/65 /b2 3/89 .3/57 .3/60
Berberis nervosa .9/75 L/89 4/87 12/100 5/78 3/86 5/100
Chimaphila menzlesii .2/50 .3/63 .3/61 .3/67 .1/33 .3/43 .2/80
Chimaphila umbellata - J1/47 .7/39 .4/58 - .5/43 3/100
Galtheria shallon - 2/16 213 4733 /1 - .1/20
Loniceria ciliosa .2/25 .2/ .2/13 .2/25 .9/33 .3/57 -
Loniceria hispidula 1/25 1/32 .9/30 1/8 .2/33 - -
Pachistima myrsinites - .3/21 .3/17 - - .2/43 .3/20
Rubus ursinus .1/25 .6/74 .5/65 .6/92 2/89 .3/57 .3/80
Symphoricarpos mollis .3/25 2/89 2/87 2/75 3/100 3/57 .2/40
Whipplea modesta 11/75 5/89 6/87 7/92 10/89 15/100 -

6



Table 5. continued.

Pseudotsuga/Holodiscus/grass Pseudotsuga/ Pseudotsuga/ Libocedrus/ Libocedrus/
Aspidotis ColTomia both Holodiscus- Berberis/ Whipplea Chimaphila
Taxa phase phase phases Acer Disporum

-------------------- ( cover / constancy ) = - - - - = = = = = = - = - - ~- - - -

Herbs

Achillea millefolium .2/50 .1/5 .2/13 .2/8 - - -
Achlys triphylla - .5/37 .5/30 2/58 /1 7/43 3/80
Adenocaulon bicolor .3/25 .5/63 .5/57 .8/50 2/89 2/N 3/40
Allotropa virgata - RVAR /9 .2/8 - - -
Anemone deltoidea - .3/5 .3/4 .2/33 - .3/43 .3/40
Apocynum androsaemifolium .5/25 .3/1¢6 4/26 .2/17 .3/78 .2/1h -
Arenaria macrophylia .3/75 JLy/8h .4/83 .5/67 .7/89 .6/100 . 2/60
Aspidotis densa .2/50 - .3/9 .1/8 - .3/1h -
Aster radulinus .8/75 .5/42 .5/48 .8/42 .3/78 2/29 .3/20
Boraginaceae .3/25 - .3/4 .3/8 - VAL -
Brodiaea congesta .2/50 - .2/9 .5/25 - .2/14 .1/20
Calochortus .3/25 /5 .2/9 - .3/722 .2/29 -
Campanula prenanthoides .3/25 .5/1¢6 .5/17 - .3/22 L3714 .2/20
Campanula scouleri 6/25 YL .8/65 .1/33 .8/67 .6/ 2/60
Cirsium .3/50 .2/5 .3/13 AN7 - .3/29 .1/20
Collomia heterophylla .2/75 .5/79 .5/78 2/33 .3/56 .3/29 2/40
Comandra umbciTata - - - .3/8 .3/ - .3/20
Corallorhiza - .2/16 .2/13 - 3/ - -
Corallorhiza maculata - .2/16 .2/13 .1/8 .2/22 1743 .2/40
Cynoglossum grande - .2/16 .2/13 - .8/67 /4 -
Disporum hooker i - .2/32 .2/26 .2/25 .2/22 RVAL -
Disporum .1/25 .3/16 3/17 - .3/78 1/14 -
Epilobium minutum .3/50 .2/16 .2/22 .3/25 - - -
Fragaria vesca 2/100 .6/95 .8/96 .5/83 1/100 2/N .3/80
Galium aparine .3/25 .3/53 .3/48 .2/25 .3/56 .3/29 1/20
Galium oreganum - - - .1/8 .2/22 - .1/40
Galium triflorum - L3/47 .3/39 .3/58 .2/33 .5/43 .3/20
Goodyera oblongifolia .2/75 .2/68 .2/70 .2/67 .3/89 .3/86 .4/100
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Table 5. continued.

Pseudotsuga/Holodiscus/grass Pseudotsuga/ Pseudotsuga/ Libocedrus/ Libocedrus/
Aspidotis Collomia both Holodiscus- Berberis/ Whipplea Chimaphila
Taxa phase phase phases Acer Disporum

--------------------- ( cover / constancy ) - - - - - - - - - - - °° ="~ ° """

Habenaria unalascensis .6/50 2/ .3/26 .1/33 .3/44 RVAL) .3/20
Hieracium albiflorum .8/7100 .4/100 .5/100 .6/100 .5/100 .7/100 1/100
iris .2/50 .3/47 .3/48 .2/58 .2/56 .2/57 .3/80
Lathyrus nevadensis .3/25 L3/ .3/13 L7/17 2/11 3/29 2/20
Llathyrus polyphyllus - 9/26 9/22 117 5/33 - -
Ligusticum apiifolium - - - - .8/33 .3/14 -
Linnaea borealis .2/25 1/37 1/35 3/50 .7/78 1/43 3/60
Lomatium martindalei - .6/11 .6/9 .2/17 - - -
lotus micranthus .1/25 .3/16 .3/17 .9/25 - - -
Lotus nevadensis - 1/6 1/4 - RVARI - .2/20
Lupinus latifolius - - - - 5/11 - L/20
Madia madioides .3/50 .5/53 .4/52 L/h2 L/67 .3/43 -
Mimulus - .3/5 .3/4 10/8 - L2/14 -
Monotropa uniflora - - - .2/17 - J3/1h -
Montia .2/50 .h/32 .3/35 - 3/ .3/29 -
Nemophila parvifiora .3/25 2/16 1/17 .3/17 .2/22 - -
Osmorhiza chilensis - 2/ 2/17 .2/25 .4/89 /14 -
Phlox adsurgens - - - - .5/33 - -
Polypodium glycyrrhiza - .3/5 .3/4 - - - .2/40
Polypodium hesperium .2/25 1/16 /17 .3/8 - - .2/20
Polystichum lonchitis .2/75 .2/42 .2/48 .2/42 .1/22 .3/29 .1/60
Polystichum munitum 2/75 1/42 2/48 3/58 2/33 3/14 1/40
Polystichum munitum var. imbricans 3725 .1/47 7743 .6/17 RVAR .6/71 .3/40
Polystichum munitum var. munitun - .3/16 .3/13 1/17 2/22 4729 - .1/20
Psoralea phyosides - .3/5 .3/4 - .3/22 - -
Pteridium aquilinium .2/25 1/5 .6/9 .3/17 .3/67 L2/14 .6/40
erola EPhVT‘a .2/25 .2/47 J2/43 .2/33 .2/67 .2/29 .2/20
Pyrcla picia - .3/32 .3/26 .2/17 - - 3/80
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Table 5. continued.

Pseudotsuga/Holodiscus/grass Pseudotsuga/ Pseudotsuga/ Libocedrus/ Libocedrus/
Aspidotis Collomia both Holodiscus- Berberis/ Whipplea Chimaphila
Taxa phase phase phases Acer Disporum

--------------------- ( cover / constancy ) - - - - = = = - = - = = = - - - - - -

Satureja douglasii .3/25 1/32 1/30 .3/25 .5/67 3/ .3/40
Sedum .3/25 - .3/4 .2/8 - - -3/20
Selaginella wallacei 5775 .3/5 5717 .3/8 - .3/14 .7/40
Senecio - RYAR b/9 - - - .2/20
Smilacina racemosa - - - .2/42 23/ .2/43 -
Smilacina stellata - J1/16 /13 .1/8 - L1k -
Synthyris reniforms 1/25 .7/26 .8/26 3/33 1/44 1/57 .1/20
Trientalis latifolia .3/50 .7/84 .6/78 .8/92 .7/67 /71 3/100
Trillium ovatum - .1/5 /4 .1/8 - - -
Vancouveria hexandra .2/25 .2/16 .2/17 .2/42 .6/78 .3/43 -
Viola sempervirens - - - .7/33 .2/56 .3/29 .3/40
Vicia americana .3/25 3/58 2/52 3/42 3/89 7/71 -
Xerophyllum tenax - .2/5 .2/4 - 1/11 - -
Grasses and Grass-Like Plants

Bromus - Ly5 L/4 .2/17 .3/ - -
Bromus vulgaris 3/50 1/68 1/65 1/58 1/89 5/86 .9/60
Danthonia 4725 - LY - - - -
ETymus glaucus 1/75 .5/37 .8/43 .6/42 .8/33 .5/43 -
Festuca 1/25 3/21 2/22 - VAR - -
Festuca californica 20/50 1/16 9/22 _ 4767 .3/29 -
Festuca occidentalis - 1768 1/57 2/67 3/67 2/86 .8/7100
Festuca rubra 5/50 2/32 2/35 .3/8 2/22 - .1/20
Festuca subuliflora - .3/16 .3/13 .3/17 3/1 .7/29 .3/20
Roeleria cristata .7/50 - .7/9 - - - -
Melica subulata 2/25 1/21 2/22 1717 .9/89 .6/29 -
Melica harfordii 3/100 .9/58 1/65 L6742 .7/44 1/57 .2/60
Trisetum canescens 5/75 YLY; 2/52 1/33 4767 .9/43 .3/20
Carex - -2/21 -2/17 .2/8 4/33 .2/29 .2/40
Luzula campestris -3/75 -3/68 .3/70 -2/56 .3/h4 VALY .3/20

rA*



Table 6. Basal area and Pseudotsuga site index (McArdle et al. 1961) by community type. Standard
deviations are given in parentheses.

Pseudotsuga
Community type Number of plots Basal area (m2/ha) site index

Pseudotsuga Libocedrus All species (m at 100 yrs)

Pseudotsuga/Holodiscus/grass

Aspidotis phase 4 by (22) 9 (12) 59 (13) 36 ( 6)
Collomia phase 19 55 (13) 5 (8) 63 (13) 35 (&)
both phases 23 53 (15) 6 (8) 62 (13) 35 (b)
Pseudotsuga/Holodiscus~Acer 12 61 (22) 1 (W) 65 (23) 37 (8)
Pseudotsuga/Berberis/Disporum 9 69 (28) 5(9) 79 (32) k1 ( 3)
Libocedrus/Whipplea 7 59 (24) 24 (11) 85 (25) 38 ( 6)
Libocedrus/Chimaphila : 5 64 (19) 29 (13) 95 (12) b2 (4)
All dry site plots 56 59 (21) 9 (13) 72 (23) 37 ( 6)
A1) Tsuga-climax plots 14 69 (33) 0 (0) 77 (30) 4o ( 6)
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Reproduction (REPRO) in-

Speciesl/ are subdivided by codes for
The 10 cm DBH size classes are identified by their

1 soil rooted (M), and wood rooted (W).

iferous forest stand tables by community type.
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continued.

Table 7.
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continued.

Table 7.

COMMUNITY TYPE

PSEUJITSUGA MENZIESIL/HOLODISCUS OI5COLOR/GRASS
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Table 8. Summary of fire data on the vegetation plots by community type,

Number of Number of Stand age Time since last Mean intervall/ Plots experiencing Plots burned
plots fire (age of major fire between fires a major fire since since initiation
Community type intervals oldest cohort) initiation of of oldest cohort
oldest cohort
- - - - mean, (standard deviation), range - - - - - - - - - - - - percent - - - - - - - -
Pseudotsuga/
Holodiscus/grass
Aspidotis Y 6 196 (104) 128 (52) 72 { 4y) 50 75
phase 94-330 82-197 26-131
Coliomia 19 12 198 ( 84) 133 (51) 107 ( 65) 47 58
phase 75-337 63-266 34-217
both 23 18 198 ( 84) 132 (51) 96 ( 59) L8 61
phases 75-337 63-266 26-217
Pseudotsuga/ 12 3 294 (151) 162 (89) 11 68) 50 58
Holodiscus-Acer 89-450 BS-420 41-232
Pseudotsuga/ 9 9 226 ( 85) 184 (88) 118 ( 59) 33 78
Berberis 96-323 96-322 27-207
Disporum
Libocedrus/ 7 7 244 ( 92) 194 (52) 94 ( 46) 29 n
Whipplea 135-414 135-294 53-186
Libocedrus/ 5 4 239 ( 95) 155 (57) 104 ( 86) 60 . 60
Chimaphila 144-399 98-220 14-216
All dry site 56 50 232 (105) 156 (69) 103 ( 60) s 64
plots 75-450 63-420 14-232
All Tsuga-climax 14 5 221 (136) 150 (86) 144 (122) 21 43
plots 74-450 74-401 40-284

1/ intervals based on estimated ages of marked diameler cohorts (e.9., uncored large old-growth trees) are not included.

<9
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Pseudotsuga menziesii/Holodiscus discolor/grass Community Type

This community type has the widest distribution of all the dry
types. It occurs in all the areas sampled and from 525 to 1,250 m in
elevation. !t occupies south- to west-facing, 42 to 80 percent slopes.
Stands are usually on side ridges and below the brows of benches and
main ridges but also occupy landslide scars, slopes below cliffs, main
ridges and, in one instance, an ordinary side slope. Bedrock geology
(Peck et. al., 1964) is about evenly split between the Little Butte
Volcanic Series and the Sardine Formation, both of Tertiary age.
However, several of the eastern most plots were on the Quaternary and
Tertiary volcanics characteristic of the High Cascades. The bedrock
observed on the plots includes andesites, breccias, basalts and dio-
rite -- most of the parent materials in the area.

The majority of soils supporting this community are poorly dev-
eloped and are classed as Inceptisols and Entisols though Alfisols
were found on two plots (see description of typical profile in Appendi x
8). Soil depths generally range from 20 to 250 cm and contain 20 to
70 (mean 43) percent coarse, fragments. Textures are usually loamy,
occasionally coarser and rarely finer. The available water capaci ty
is often low (two to 14, mean seven cm) in the top meter due to
shallow profiles, large volumes of coarse fragments and occasionally,
coarse textures.

Climax status for Pseudotsuga is indicated by its dominance in
the understory (Table 7), although Libocedrus is coclimax in some
stands (Appendix 7). Many other tree species occur but are less im-

portant (Tables 5 and 7). The tall shrub layer is generally
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depauperate except for Holodiscus discolor and, occasionally, Rhus

diversiloba. Corylus cornuta and Rosa gymnocarpa are common but gen-

erally have low cover. The most important low shrubs are Berberis

nervosa, Whipplea modesta and Symphoricarpos molilis. Common herbs are

Campanula scouleri, Collomia heterophylla, Fragaria vesca, Hieracium

albiflorum and Trientalis latifolia though each average less than one

percent cover on the plots where they occur. Lathyrus polyphyllus is

an occasional strong dominant. The grasses Bromus vularis, Festuca

occidentalis, Melica harfordii and Trisetum canesceus are most common

and typically have higher covers (one to two percent) than most herbs.

The oldest cohort in these stands averages 198 years old but the
average time since the last major fire was only 132 years (Table 8).
This is the result of major fires (fires which initiated at least
half of the canopy as judged from the stand tables in Appendix 7 and
field observations) on 48 percent of the plots since stand initiation
(initiation of the oldest cohort, Table 8). Thus the vegetation on
most of these sites was judged floristically immature. This does not
necessarily indicate that this community represents an early succes-
sional stage of other dry site communities. It may just occupy sites
which burn more frequently. This is weakly indicated by the relatively
short mean interval between fires of 96 years (Table 8).

Average basal area and site index are slightly lower than the
other communities (Table 6). This is probably due in part to younger
stands in this type (Table 8) which would have less basal area and
result in a smaller over-estimate of site index. Errors in estimated

site index are positively correlated with years beyond index age when
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McArdle et. al.'s (1961) site curves are used on dry site Pseudotsuga
(see Chapter 6).
Two phases of this community were recognized, the Aspidotis

densa phase and the Collomia heterophylla phase (Table 4).

Aspidotis densa phase. The Asde phase can be called the dry

phase of the driest Pseudotsuga community. It is recognized from two
plots each in the central and southern portions of the Willamette
National Forest. Elevationally, it does not extend as high as the
Collomia phase {only to 900 m). Bedrock outcrops average 10 percent
cover. Although Alfisols occur in two of four plots, they are prob-
ably not typical. In one of these what is probably a Xerorthent over
shall bedrock is also present.

Libocedrus appears to be (Table 7) a significant climax component
in three of the four stands. Floristicly the Aspidotis phase is dis-
tinguished from all other dry communities by higher constancies of

Aspidotis densa, Selaginella wallacei, Brodiaea congesta, Circium and

Danthonia. Both Selaginella and Aspidotis grow on rocks, though

Aspidotis was found most commonly on thin, exposed soil. Brodiaea was
found consistently on oak balds (which are not sampled) and much more

rarely in the coniferous forest. B8rodiaea and Aspidotus are important

in two of the dry, non-forested associations of Hickman (1976). Thus

this group (Aspidotus, Brodiaea and Selaginella) seems to indicate the

dry and/or hot extreme of Pseudotsuga's range in this area. Sporadic
occurrence of these species in other Pseudotsuga communities is prob-

ably due to drier local microhabitats. The Aspidotis phase also has
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greater dgrass cover and species richness than the Collomia phase and

is more depauperate in shrubs except for Rhus, Berberis aguifolium

and Whipplea modesta.

Collomia Heterophylla phase. This is the major phase of the

Pseudotsuga/Holodiscus/grass community incorporating 19 of its 23

plots. Rock outcrops average only three to four percent. Also con-
trasting with the Aspidotis phase, Libocedrus is judged a significant
climax component in only four out of 19 plots (Appendix 7). Acer

macrophyllum, Holodiscus, Berberis nervosa, Symphoricarpos moilis,

Adenocaulon bicolor, Campanula scouleri, Collomia, Trientalis latio-

folia, Vicia americana, and Festuca occidentialis are more important

than in the Aspidotis phase.

Pseudotsuga menziesii/Holododiscus discolor-Acer circinatum Community

Type
This community is located mainly (nine of 12 plots) in the Blue
River and McKenzie Districts (Figure 2). 1t is less common in the

southern third of the study area with only two of 26 plots in the

Oakridge and Rigdon districts in this type. The Pseudotsuga/Holodiscus-

Acer type is found from 490 to 975 m in elevation on south to south-
west facing 49 to 80 percent slopes. |t usually occurs below the

brows of ridges, on side slopes or, occasionally, on landslide scars

or side ridges. The plots were divided about evenly between the Little
Butte Volcanic Series, the High Cascades Volcanics and the Sardine
Formation (Peck et. al., 1964). Bedrock is usually breccia and basalt

or, less commonly, andesite and tuffs.
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The poorly developed soils are usually fnceptisols and Entisols
although one Alfisol was found (profile description in Appendix 8).
Depth to bedrock ranges from 50 to over 250 cm. Most plots have
coarse textured soils and thekremainder are on loams and silt loams.
Coarse fragments range from 23 to 80 (mean 52) percent. These three
characteristics explain a low average water holding capacity of 6.6 cm
(range 2.1 to 13.0 cm).

Pseudotsuga is climax on all but two piots. Libocedrus is a co-

climax species on one of these and Acer macrophyllum dominates tree

reproduction on the other (Appendix 7). |In this instance the high

Acer macrophyllum reproduction is probably a peculiarity of stand

history and not indicative of climax status. Libocedrus is less ab-

undant in all size classes in the Pseudotsuga/Holodiscus-Acer than in

any other community (Table 7).

Though Holodiscus and Rhus are about as important in the Pseudo-

tsuga/Holodiscus/Acer community as in most others, the greater impor-

tance of other shrubs is striking. Higher abundances of Acer circin-

atum, Corylus cornuta, Berberis nervosa, and Gaultheria shallon make

this community structurally as well as floristically distinct from the
other dry communities (Table 5). These species and Whipplea dominate

the shrub layers. Common herbs include Achlys triphylla, Adenocaulen

bicolor, Linnaea boreallis, Polystichum munitum and Trientalis Jati-

folia (Table 5). Occasionai dominat herbs include Lathyrus polyphyllus

and Vicia americana. Grasses are less abundant than in most other com-

munities (Table 5). Stand age, time since last major fire and the mean

interval between fires are all larger than in Pseudotsuga/Holodiscus/
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grass community; thus this community probably burns less frequently.
The lower incidence of this community on ridges may partly explain
this.

Basal area and site index in the Pseudotsuga/Holodiscus-Acer

community are typical for these dry coniferous forests (Table 6).

Pseudotsuga menziessii/Berberis aquifolium/Disporum Community Type

This community type occurs only on the southern ranger districts
(Oakridge and Rigdon). Plots range from 495 to 977 m in elevation.
They are found on 20 to 67 percent south to west facing slopes. The

Pseudotsuga/Berberis/Disporum community occurs on more stable land-

forms - ordinary side slopes and benches - than other dry types.

All plots are in areas mapped as the Little Butte Volcanic Series
(Feck et. al., 196L4). Bedrock as indicated by fragments in the soil
was about equally divided between andesite, basalt, and breccia. Bed-
rock outcrops are quite rare (one percent cover on only one plot).
Alfisols dominate (eight of nine plots) in contrast to soils associ-
ated with other dry conifer communities (see Appendix 8 for profile
description). Soil profiles are generally deeper than in other com-
munities, ranging from about 1.0 to over 2.5 m. Textures are gener-
ally loams and silt loams in the surface soil and silty clay loams and
clay loams in the B horizon. Coarse fragments average only 27 (range
3 to 6L4) percent, another contrast with other dry conifer types. The
estimated water holding capacity of 13 cm (range 7 to 19 cm) in one
meter is higher than other communities due to greater soil depth,

finer texture and less coarse fragments.
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Diameter distributions indicate that Pseudotsuga is the climax
tree species on five plots and is coclimax with Libocedrus on four
plots (Table 7, Appendix 7). Libocedrus is more numerous in the zero
to 20 cm diameéer range on plots 60 and 66 but these plots are assigned
to this community based on consideration of all floristic characters.
Libocedrus saplings in both plots are in floristically distinct pat-

ches. Arbutus menziesii and Pinus ponderosa are occasionally impor-

tant trees.

Holodiscus, Rhus, Corylus and Rosa gymnocarpa typically share

dominance in the tall shrub layer (Table 5). Whipplea, Berberis

nervosa, Symphoricarpos and Berberis aquifolium are the dominant low

shrubs. Holodiscus, Philadelphus lewisii, Rhus, Rosa, Berberis

aquifolium and Symphoricarpos each reach their greatest importance

in this community. Community dominant herbs include Vicia americana,

Fragaria vesca and Adenocaulon bicolor (Table 5). Relative lack of

Polystichum munitum and greater importance as a group of Disporum,

Adenocaulon, Cynoglossum grande, Pteridium aquilinum, Pyrola aphylla

and Osmorhiza chilensis help distinguish the Pseudotsuga/Berberis/

Disporum type from other dry communities.

Stand age is typical while time since last major fire and mean
interval between fires are slightly higher than most dry forests
(Table 8).

Community productivity appears high for dry site forests (Table
6). Mean site index and basal area are 41 m and 79 mz/ha, respectively.
This is consistent with the more developed, deeper soils with greater

available water-holding capacity on gentler, less exposed slopes.
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Libocedrus decurrens/Whipplea modesta Community Type

Four of seven plots representative of this community are located
in the Oakridge District with two in the Blue River and one in the
Rigdon Districts. It occurs on a wide range of slopes (43 to 72 per-
cent) facing south to west southwest. it is found on brows of ridges,
side slopes, landslide scars, side ridges and benches. Plots occur
on the Sardine Formation, Little Butte Volcanic Series and High Cas-
cades volcanics of Peck et. al. (1964). Bedrock on the plots is pri-
marily andesite and breccia with some basalt.

Soils are classified primarily as Entisols and lInceptisols except
for one plot which had an Alfisol (see Appendix 8 for a description of a
typical profile). Soil depth ranges from 50 to about 200 cm and coarse
fragments average 26 (range 10 to 50) percent. Surface horizon tex-
tures are usually silt loam and loam (occasionally as coarse as sand)
and B-horizon textures are similar with the exception of one silty
clay loam. These characteristics combine for a wide range in esti-
mated water-holding capacity of 4 - 16 cm (mean 10 cm).

Libocedrus is the primary climax tree on all plots though Pseudo-
tsuga is coclimax on one plot and plays a minor role on another, based
on size class distributions (Table 7, Appendix 7).

Shrub layer dominants are Holodiscus, Rosa, Whipplea, Berberis

nervosa, Berberis aquifolium and Symphoricarpos (Table 5). Rhus is

characteristically absent, in contrast to the Pseudotsuga communities.

The herbaceous layer is variously dominated by Polystichum munitum,

Achlys triphylla, Lathyrus nevadensis and Vicia americana. Bromus

vulgaris and Festuca occidentalis are the most common grasses.
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The mean time since the last major fire on the Libocedrus/
Whipplea plots is high relative to the average dry site (Table 6).
This partially explains the higher basal area in this type (Table 8).
Total basal area and the proportion made up by Libocedrus are high
relative to the Pseudotsuga communities. Pseudotsuga site index at

100 years is 38 m (Table 6).

Libocedurs decurrens/Chimaphila menziesii Community Type

The Libocedrus/Chimaphila community is the most geographically

restricted occurring only in the upper McKenzie River drainage (i.e.,
north of Belknap Springs). Also, it predominates in this area; five
of the six dry conifer plots in this area are assigned to the Liboced-

rus/Chimaphila type. Its restricted range may account for an elevation

span of only 740 to 884 m. Slopes are 37 to 80 percent and aspect

ranges from east to west. The Libocedrus/Chimaphila community is

found primarily on side ridges but also occurs on the crests and just
below the brows of main ridges.

All five plots in this community are on the volcanic rocks of the
High Cascades and Boring Lava mapping unit of Peck et. al. (1964) .
Bedrock is andesite or basalt with some breccia on one plot.

The soils are typically Inceptisols though an Alfisol occurs on a
portion of one plot. The average plot soil depth ranges from 46 to
approximately 200 cm. Both surface and subsurface horizon textures
are quite coarse in contrast to all dry communi ties but the Pseudo-

tsuga/Holodiscus-Acer type. Sandy loams are most common with occas-

ional loamy sands, silt loams and loams. Coarse fragments range from
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23 to 44 (mean 31) percent. These characteristics combine to give an
average estimated water-holding capacity of nine cm in the top 100 cm
(range five to 11 cm).
Libocedrus dominates the reproductive tree size classes in the
Lide/Chum community (Table 7) and Pseudotsuga always dominates the

overstory (Table 5). Other common trees are Acer macrophyllum,

Castanopsis chrysophylla, and Taxus brevifolia which occur with low

covers. Taxus reaches its highest constancy in this community.

The tall shrub layer in the Libocedrus/Chimaphila plots is gener-

ally sparse. Holodiscus, Rhus, Rosa, Symphoricarpos and Whipplea,

common dry site shrubs, reach their lowest importance here (Table 5).

Corylus, Berberis nervosa, and Chimaphilla umbellata are dominant

shrubs. Trientalis latifolia and Pyrola picta are characteristic

herbs. Trientalis is the most common dominant herb and Achlys,

Adenocaulon, Campanula scouleri, and Linnaea dominate occasionally.

Bromus vulgaris and Festuca occidentalis are the most common grasses

al though grass cover is generally low.

Stand age, time since last major disturbance, and mean interval
between fires are typical for dry sites (Table 8). Basal areas are
the highest of the dry communities (Table 6, Appendix 7). These high
values cannot be explained by older stand ages. Libocedrus makes up a

relatively high proportion of the basal area, which is similar to the

Libocedrus/Whipplea type.
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Floristic Relationships

Shrub Correlation

Examination of the Kendail's tau correlation coefficients between
shrub species in Pseudotsuga communities indicated the existence of

two groups, the Acer circinatum group and the Holodiscus discolor

group (Table 9). Species not shown did not have high similarities to
species in either group or were not included because they were present
in few plots or were not thought to have classificatory significance.
The species in each group are positively correlated with each other,
often significantlyso, and species in different groups are uncorrelated

or usually negatively correlated. The Acer circinatum group shows much

higher covers in the shrubby Pseudotsuga-Tsuga/Corylus habitat type in

the H.J. Andrews than in the Pseudotsugg/Holodiscus habitat type

(Dyrness et. al., 1974). Dyrness et. al. (1974) interpreted the

Pseudotsuga/Holodiscus habitat type to be hotter and drier than the

Pseudotsuga-Tsuga/Corylus (Figure 1) and this is supported by temper-

ature and plant moisture stress measurements (Figure 9). Thus the

species in the Acer circinatum group appear to be correlated with

cooler and moister conditions in this portion of their ranges.
Presence of greater than 10 percent cover of this group is the

primary tool used here to assign plots to Pseudotsuga/Holodiscus-Acer

community (Table 5). This community is interpreted as being moister

and cooler than the Pseudotsuga/Holodiscus grass community based on

the known distributions of these species (see above discussion). Com-

parison of plant moisture stress on the adjacent reference stands 34



Table 9. Correlations (Kendall's tau (Daniel 1978) ) between cover of selected shrubs in Pseudotsuga climax plots.

Acer Berberis Galtheria Taxus Cornus Corylus Philadelphus Holodiscus Rhus Rosa Berberis
circinatum nervosa shallon brevifolia nutalii cornuta lewisii discolor diversiloba gymnocarpa aquifolium

Acer circinatum group

Acer circinatum

Berberis nervosa .201%

Galtheria shallon 145 .066

Taxus brevifolia L2564 . 106 -.125

Cornus nutalii .093 .209% -.013 L1764

Corylus cornuta . 363%% L247% 117 .085 L272%%

Holodiscus discolor group

Philadelphus lewisii -.108 .038 -.109 .083 .056 .235%

Holodiscus discolor -.135 -. 004 -.223% -.081 .077 .16 .261%*

Rhus diversiloba - 1k .0k -.132 .007 -9 .138 .355%% RETE

Rosa gymnocarpa -.203 .001 -.038 -5 .ok .077 .210% 3845 .238%

Berberis aquifolium -.268%x -.280%x -.2501%% -.045 -.063 - 18 L2584 . 150 .054 .72

Significant at .05 level
Significant at .01 level or lower

Wl
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(Pseudotsuga/Holodiscus-Acer community) and 35 (Pseudotsuga/Holodiscus/

grass community ) (Table 1, Figure 8) is inconclusive due to August
rains in 1977 and 1972 (Table 2).

Members of the Holodiscus group (Table 9) occur in all dry site
communities (Table 5), and presence of several members of this group

is an indication that a site is dry coniferous forest as defined here.

Polar Ordination of Plots

Plot distribution in a two-dimensional polar ordination field is
illustrated in Figure 16. End stands on the X axis are plot 35 at
zero and plot 43 and 100 and on the Y axis are plot 47 at zero and
plot 64 at 100. Species cover values were not standardized in these
ordinations so species with high ranges in cover are more important
than those with low ranges in placing plots on the axes. The distance

measure used was percent dissimilarity (Bray and Curtis, 1957).

The Tsuga- and Libocedrus-climax stands are well separated from

most other communities (Figure 16). The Pseudotsuga/Holodiscus-Acer

community is intermediate between the Tsuga climax plots and the

Pseudotsuga/Holodiscus/grass community. This is a result of the de-

crease in the shrub species in the Acer circinatum group (Table 9)

from the Tsuga climax stands through the Pseudotsuga/Holodiscus-Acer

community to the Pseudotsuga/Holodiscus/grass community. The Aspidotis

phase of the Pseudotsuga/Holodiscus/grass community is near the zero

end of the first axis. Thus, inferences from the vegetation are that

moisture increases and temperature decreases from left to right along

the X axis.
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Figure 16. Polar ordination of dry site and mesic plots using
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The Y axis separates the Libocedrus dominated plots from the
other dry types based primarily on Libocedrus cover.
The lower part of the Y axis probably also reflects the greater

importance of Trientalis and lesser importance of Rhus and Luzula

campestris characteristic of the Libocedrus communities as a whole
(Table 5). Environmental interpretation of this axis is difficult
since little is known about the autecology of these species. Neither

axis separates the Pseudotsuga/Berberis/Disporum community from the

Pseudotsuga/Holodiscus/grass community.

Plotting of plant moisture stress and temperature growth index at
reference stand positions in Figure 16 and the next ordination shows
no notable trend in the ordination plane. This is probably due in
part to the wide range in reference stand elevation (Chapter 3).

Many ordinations were run, but only two are reported here to
conserve space. These two provide examples of the major trends in the
data and the separations of communities for which the ordinations were

found useful.

Principal Components Ordinations of Plots and Species

Principal components ordination of dry site plots separates the
communities differently and illustrates different trends (Figure 17)
than does polar ordination (Figure 16).

Figures 17 and 18 are from a centered (Noy-Meir, 1973) and stand-
ardized (mean set to zero, variance set to one) (Noy-Meir et. al.,
1975) principal components analysis. The ordinations of plots (Figure
17) and species (Figure 18) were done simultaneously using the plot by

plot correlation matrix in Ordiflex (Gauch, 1977).
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and standardized dry site plot data.
abbreviations are listed in Appendix 1.

Principal components ordination of species using centered

Species names and
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Typically, the first two or three components are the only inter-
pretable ones and account for a large proportion of the total variance
(Pielou, 1977).

The proportion of variance accounted for in several other studies
ranges from 20 percent for two axes (Franklin et. al., 1980) to 40 per-
cent for three axes (Orloci, 1966). However, the principal components
analysis shown in Figures 17 and 18 accounted for only 13 (two axes)
to 18 percent (three axes) of the variation in this data, which is
typical of the other centered and standardized principal component
analyses performed in this study. This result was not expected since
a limited range of vegetation as defined by Dyrness et. al. (1974) was
sampled. It is probably due to the wide geographic area studied. As
a consequence interpretation of the ordinations is limited.

Several interpretations of the first nrincipal component are pos-

sible. The Aspidotis phase of the Pseudotsuga/Holodiscus/grass com-

munity is centered in the upper left and the Libocedrus/Chimaphila

community is centered below and to the left of the central plot clus-
ter. The first component can in part be interpreted as a latitudinal

gradient since the Pseudotsuga/Berberis/Disporum community was found

only in the Oakridge and Rigdon Districts. |t can also be interpreted
as a gradient of subsurface horizon textures. Most plots of the

Pseudotsuga/Berberis/Disporum type havzs clayey B horizons while the

Pseudotsuga/Holodiscus/Acer and Libocedrus/Chimaphila communities

characteristically have coarse textured soils and those of the Pseudo-

tsuga/Holodiscus/grass are usually intermediate. Correlation of lati-

tude with texture is expected since dry conifer forests occur on more
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mature soils in the south end of the study area. Plot by plot inspec-
tion of latitude and soil texture reveals exceptions to both of these
interpretations.

Plots belonging to the Pseudotsuga/Holodiscus-Acer type and

Aspidotus phase of the Pseudotsuga/Holodiscus/grass type dominate op-

posite ends of the second principal component (Figure 18). Thus this
axis is probably correlated with increasing drought or temperature
based on the interpretations of the species in these communities (see
previous discussion). Again, the reference stand data did not help
interpret this axis, probably due at least in part to the wide range
in reference stand elevation.

Parallels between the principal component ordinations of plots

(Figure 17) and of species (Figure 18) are readily apparent. Aspidotis

densa (Asde), Selaginella wallacei (Sewa) and Brodiaea congesta (Brco

3), three characteristic species of the Aspidotis phase of the Pseudo-

tsuga/Holodiscus/grass community are in the same corner of the ordin-

ation field (Figure 18) as are the plots of this phase (Figure 17).

The other species in this vicinity are the grasses Elymus glaucus

(Elgl), Festuca occidentalis (Foec), Trisetum canescens (Trca), Bromus

vulgaris (Brvu) and Melica harfordii (Meha), and Quercus garryana

(Quga), most of which also reach their greatest abundances in the

Aspidotus phase (Table 5). Disporum (Dispo), Ligusticum apiifolium

(Liap), Cynoglossum grande (Cygr), and Osmorhiza chilensis (0Osch) occur

in the upper right of Figure 18. These species are characteristic of

the Pseudotsuga/Berberis/Disporum community which occurs in the same

area in Figure 17. Pyrola picta and Trientalis latifolia which are
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most abundant in the Libocedrus/Chimaphila community are placed by the

species ordinations in the lower left of Figure 18, similar to the
placement of this community by the samples ordination (Figure 17).
But note that neither species of Chimaphila (both characteristic of
this community) are present because they were not thought to have
classificatory significance and so not included in the small data set
(see earlier discussion of methods and Appendix 5). A priori judgments
of ecological significance are often used to reduce large data sets to
manageable size but may lead to omission of significant species if not
made on a sound basis.

The general correspondence of ordination positions of communities
and their characteristic or dominant species is continued for the
other communities. This use of principal components analysis was help-
ful in identifying species characteristic of the communities.

The Acer circinatum and Holodiscus discolor shrub groups (Table 9)

are in different parts of this field (Figure 18). The Acer group
(Tabr, Acci, Gash, Conu, Bene, Cococ) are in the lower center region
and four species in the Holodiscus group (Hodi, Rhdi, Phle, Beaqg) are

in the upper center (Figure 18). Rosa gymnocarpa (Rogy), also in the

Holodiscus group (Table 9), is an exception, being disjunct from both
groups at the far right. The juxtaposition of the Holodiscus group
with the Acer group supports the interpretation of the Y axis as re-

flecting increasing drought or temperature.

Latitudinal and Temporal Species Correlations

Species correlations with latitude are a pronounced structural



Table 10. Correlation (Kendall's tau, Daniel 1978) of species cover with area and tabulation of species importance by area for dry site plots
in the small data set. Importance calculations employed cover averaged over all dry site plots in each area.

Detroit Upper H.J. Andrews Lower Blue River Oakridge Rigdon
Taxa Correlation Ranger McKenzie Exp. Ecol. Res. McKenzie Ranger Ranger Ranger
coeffecientl/ District basin basin District District District
(main fork)
Disporum 0 0 0 2 0 5 5
Festuca californica 0 0 0 0 1 2 20
Arbutus menziesii 0 2 1 0 5 10 19
Philadelphus lewisii 0 0 0 0 0 2 4
Lonicera hispidula 0 0 0 0 0 4 3
Campanula prenanthoides 0 1 0 0 0 0 4
Cynoglossum grande 0 0 0 0 0 3 2
Pinus lambertiana 0 0 2 0 7 2 8
Osmorhiza chilensis 1 0 0 0 1 3 3
Pinus ponderosa 0 0 0 0 0 0 13
Rhus diversiloba 0 0 13 5 3 13 13
Apocvnum androseami fol ium 1 0 1 0 2 1 i
Holodiscus discolor 21 5 13 14 12 26 20
Berberis aquifolium 3 3 1 3 5 9 7
Madia madioides 1 0 5 0 1 [ 5
Vicia americana 0 0 12 0 9 15 9
Melica subuliflora 0 0 [ 0 2 3 7
Adenocaulon bicolor L234% 5 5 3 0 3 14 [
Psoralea physodes .237% 0 0 0 0 0 0 1
Synthyris reniformis .203% 0 1 8 0 0 5 5
Aster radulinus . 1863 0 3 3 3 6 2 5
Arenaria macrophylla .173 ] 4 3 5 8 6
Ligusticum apiifolium .170 0 0 0 0 0 2 1
Phlox adsurgens2/ NA 0 0 0 0 0 0 2
x



Table 10. continued.

Detroit Upper H.J. Andrews Lower Blue River Oakridge . Rigdon
Taxa Correlation Ranger McKenzie Exp. Ecol. Res. McKenzie Ranger Ranger Ranger
coeffecient District basin basin District District District

Rhamnus purshiana -.391%%% 4 2 3 2 2 0 0
Trientalis latifolia -, 36658 12 17 8 5 6 7 4
Pyrola picta -.350%%% 0 4 1 3 1 0 0
Tsuga heterophylla ~. 369w 5 2 3 0 0 0 0
Polxgodium -.301%%% 2 1 2 0 0 0 0
Senecio -.258%x i 1 1 0 0 0 0
Acer circinatum -.256%% 3 8 20 24 12 9 1
Taxus brevifolia - 2k G 0 2 2 0 0 0 0
Rubus ursinus -.225% 7 5 7 " 5 8 4
Heuchera micrantha -.224x% 0 4 0 0 0 0 0
Cornus nuttallii -.212% 7 5 3 12 1 3 2
Pachistima myrsinites -.208% 0 2 1 2 1 0 0
Arctostaphylos columbiana -.198% 9 2 0 0 4 0 0
Amelanchier alnifolia -.186% 5 1 3 0 ] 0 4
Galtheria shallon -.170 7 1 2 17 0 2 1
Castanopsis chrysophylla -. W3 4 3 3 2 2 1 1
Acer macrophyl lum -.122 19 6 9 11 1 9 4
Berberis nervosa =117 25 18 30 19 19 24 14
Corylus cornuta v. californica -.060 25 10 15 12 10 1 10
Libocedrus decurrens -.010 9 57 3 7 25 31 19
Chimaphila umbel lata?/ NA 3 18 5 0 2 2 1

1/ Correlations passing a two-tailed test of significance at the .005 (#*%), .01 (**) and .05 (#) level in SPSS (nie et al. 1975) are
indicated.

2/ From large data set (see Appendix 5)}.

uis
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feature of the vegetation data (Table 10). The abundance of many
species varies significantly from north to south within the Willamette
National Forest. [If ranger districts closer to the Willamette Valley
(Sweet Home and Lowell) had been included additional variation would
have been introduced (Juday, 1976).

Naturally, most species attaining greatest importance in the

Pseudotsuga/Berberis/Disporum community (Table 5) are inversely cor-

related with latitude (Table 10). Similarly, species characteristic

of the Libocedrus/Chimaphila type (e.g., Chimaphila umbellata) have

high importance in the upper McKenzie Basin.

Less than 160 years has been elapsed since the last major fire on
approximately half of the dry site plots (Table 8). Very few old un-
disturbed dry site stands were found. Two-thirds of the stands sam-
pled, and virtually all of those over 300 years old, had been reburned
at least once (Table 8). Consequently, some plots may represent rela-
tively early successional stages and not primarily environmental dif-
ferences. Correlations between species cover and time since last
major disturbance were calculated to explore this complication (Table
11).

Very few of the species characteristic of the different communi-
ties are correlated with time since the last major disturbance (Table

11). Festuca subuliflora, which finds its greatest abundance in the

Libocedrus/Whipplea community, is more common in older stands. Libo-

cedurs cover is also correlated with increasing time since disturbance.
Both of these correlations probably relate to the greater mean age of

the Libocedrus/Whipplea plots (Table 8).




86

Table 11. Correlation (Kendall's tau (Daniels 1978) ) of species
cover with time since last major fire. Only correlations
passing a two-tailed test of significance at the .005
(*¥%%), .01 (**), or .05 (*) level in SPSS (Nie et al.
1975) are given. Dry site plots in the small data
set were used.
Species Correlation

Festuca subuliflora
Arenaria macrophylla

Linnaea borealis

Corallorhiza spp

Polystichum lonchitis
Libocedrus decurrens
Adenocaulon bicolor

Smilacinia stellata

Trillium ovatum
Arctostaphyllos columbiana

Rubus ursinus

-

(28 1%%%
L2815
. 267%%%

. 256%%
.210%
.205%
.198%*
. 298k
.232%

.230%*
. 186%
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Composition appears to be less affected by time since last major
fire than by geographic location in theée dry conifer stands. A bet-
ter classification could certainly be developed if more mature vege-
tation was available. However, this analysis indicates the present
classification is probably not greatly influenced by the youth of

many of these stands.
Gerneral Discussion

The communities described fit fairly well into the Pseudotsuga/
Holodiscus habitat type on the H.J. Andrews. Dyrness et. al. (1974)
include several plots in which Libocedrus is judged climax or coclimax.

Most of their plots could be assigned to the Pseudotsuga/Holodiscus-

Acer community, although some have affinities to the Pseudotsuga/
Holodiscus/grass type and the Libocedrus types.

Significant intergradation exists among the communities. This is
evidenced by the lack of high constancy, high fidelity character
species and overlap of community distributions on the ordination
planes (Figures 16 and 17).

The large plot size, geographic variation (e.g., in climate,
Chapter 2; and flora, Table 10), and youth of some stands probably
contributes to the variation within communities and so to the overlap
between them. The common occurrence of dry sites as isolated patches
in a matrix of Tsuga-climax forest probably increases between stand
variability. Lack of a well-defined break between dry site and non-
dry site vegetation based on presence of Tsuga primarily in the

Rigdon District also probably contributed to this. In this district
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Tsuga is much less common and is replaced on some mesic sites by an-

other tolerant species (Minore, 1979) Abies grandis (and its inter-

grades with Abies concolor). Several stands with Abies grandis repro-

duction were encountered but not sampled. Restriction of future
studies of a single habitat type to a limi ted geographic area where
other habitat types have been (or are currently being) defined will re-
duce geographic variation and improve study type definition.

Much dry coniferous forest can be viewed as being in an immature
stage of primary succession. This relationship is best illustrated
by the dry forests in landslide scars (Figure 15) which usually occur
in draws. Thin, young soils support dry forest in draws that will
usually support more mesic forest when soils mature and deepen. The
convex land forms characteristic of most dry sites have soils often
kept perpetually young by erosion. In the H.J. Andrews Forest south-
facing convex land forms gentle enough to maintain deeper, more mature

soils usually are in the Tsuga heterophylia/Castanopsis chrysophylla

or other relatively mesic habitat type. Hack and Goodlet (1960) found
the same correspondence between relatively xerophytic vegetation and
thin, young soils on convex land forms in the Appalachinas.

The temporal distribution of fires on the dry site plots illus-
trates several points (Figure 19). Older fires are more difficult to
detect because their traces are erased by subsequent fires and time.
The lack of fires on the vegetation plots during the last 60 years
probably reflects initiation of a fire suppression policy in 1915
(Burke, 1979) as well as attempts to sample only re]atively mature

stands. A marked peak in dated fires occurs between 110 and 140 years
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ago (Figure 13). This coincides with the 135 year-old forests on
Wildcat Mountain and on the Mount Hood National Forest.éf

The concentration of ages between 260 and 275 years ago coincides
with the ca. 1703 fire episode of Mount Rainier National Park (Hemstrom,
1979) and a drier than normal Pacific Northwest winter identified by
Blasing and Fritz (1976) based on interpretation of tree ring records.
.-The peak in fire scar dates between 60 and 75 years ago corresponds with
the 1914 and 1919-1921 peaks in lightning caused fires in the central
portion of the Willamette National Forest (Burke, 1979).

The mean interval between fires, an index of fire frequency, has
two primary sources of error. Fires with signs obliterated by subse-
quent fires or time are not included which probably results in an over-
estimate of mean interval between fires. Omission of stands which have
not burned leads to an underestimate of mean interval between fires.
Though these errors have opposite effects the net result is probably
an underestimate so interpretation is limited.

These dry coniferous forests apparently burn naturally at inter-
mediate intervals and intensities compared to other Pacific Northwest

forests. Pinus ponderosa - Abies concolor forests on the eastern

slope of the Oregon Cascades have a mean interval between fires of nine
to 42 years and contain evidence of many (mean 10 per plot) fires, in-
dicating most fires killeda small portion of the stand (McNeil, 1976).
Hemstrom (1979) estimated the natural fire rotation in the relatively

moist forests surrounding Mount Ranier to be 465 years (range 213 to

2/ Personal observations and personal communications with Jerry F.
Franklin.
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1033) and characterized the fires as catastrophic (stand destroying).
The mean interval between fires on dry sites of 103 years (Table 8)
is intermediate compared to these values. Most dry site stands have
had at least one non-catastrophic fire since initiation of the oldest
cohort which only destroyed part of this cohort (Table 8). So, al-
though fires on dry sites are more likely to e catastrophic than in

east side Pinus ponderosa, they are less likely to be catastrophic

than at Mount Ranier.

Reciprocal averaging results are uninterpretable and so were not
used in the classification process. This technique gave very skewed
distributions of plots and species in the ordination planes. The
species ordinations were dominated by those species with the most
skewed distributions (i.e., low cover on most plots but higher cover
on one or a few plots). Elimination of such species from early ordin-
ation attempts resulted in only minor improvement since the routine
found different species with only slightly less skewed distributions.
This failure of reciprocal averaging is in contrast to its warm re-~

ception by others (Gauch et. al., 1977; Whittaker and Gauch, 1978) .
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STAND STRUCTURE AND DEVELOPMENTAL HISTORY

Most of the researchers who have identified climax Pseudotsuga
vegetation types in western Oregon inferred successional trends from
size distributions (Thilenius, 1964; Merkel, i951; Bailey, 1966;
Corliss and Dyrness, 1965; Juday, 1976; Anderson, 1967; Mitchel, 1972;
Dyrness et. al., 1974). Cole (1977) examined ages and found early
-an-caused fires and recent fire suppression changed the structure and
composition of southern Willamette Valley forests.

The size distribution in dry coniferous forests is characterized
by large numbers of small over-topped trees in the reproductive size
classes with an exponential decline in stem density into the larger
size classes which have few individuals (Table 7, Appendix 7). This
contrasts with the typically bell-shaped diameter distribution of
Pseudotsuga on mesic sites (Appendix 7). Possible causes include:

(1) slow restocking of the site following destruction of the previous
stand; (2) regeneration during several distinct periods in the history
of thé stand; and (3) widely differing tree growth rates.

Reconnaissance indicates spatial variation in stem density and
understory vegetation is a striking attribute of many dry site stands.
in some instances pockets of poor stocking were on obvious areas of
thin soil though in other areas correlations were not obvious. Vari-
ability in soil factors is known to influence tree distribution and
growth (Mader, 1963). These factors include texture and rooting depth
(Wilde, 1958). Small landslides are disturbance events common to the

study area (Swanson and James, 1974; 1975) which can strongly influence
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microtopography, soil depth and other soil properties since the over-
all shallow soils make these sites sensitive to removal or addition of
soil. Thus an investigation of relations between stocking variability

soil factors seems appropriate for dry site stands.

Objectives and Hypotheses

The goal in this part of the study is to examine stand structure,
successional trends and mechanisms and site history. This is met by
fulfilling the following objectives: (1) Examine the relationships of
soil depth, estimated water-holding capacity, and microtopography to
stem density, basal area, sapwood basal area and number of roots.

(2) Examine the age structure of each tree species to investigate re-
generation through time. (3) !nvestigate evidence of fire, windthrow,
and other indicators of disturbance history. (4) Look for evidence of
a possible previous stand such as logs, stumps, charcoal, and wind-
throw mounds and pits.

In addition, the following hypotheses guided work not covered by
the objectives or focused on particular questions,

1. Trees require more than 50 years to fully reoccupy dry sites
after a catastrophic disturbance.

The conventional wisdom (based on typical Pseudotsuga) is that
dense Pseudotsuga regeneration occupies a disturbed site quickly (with-
in 20 to 30 years) (lsaac, 1943). However, recent studies in this area
have shown that 90 (Figure 20) to 150 years (Franklin et. al., 1976)

were required on some mesic sites in past centuries. Regeneration may
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take even longer on the severe sites under study. Regeneration time
can be estimated from the age structure.

2. Pseudotsuga and Libocedrus are climax in dry coniferous for-
ests so they replace themselves as openings occur in the canopy
(Whittaker, 1975).

3. Gap phase replacement (watt, 1947; Bray, 1956) is an important
mechanism for regeneration in mature stands.

Although the study type is called climax Pseudotsuga (Dyrness et.
al., 1974), the successional roles of Pseudotsuga and its associates
have not been investigated. The key to its successional status is
the success of its reproduction in competition with other trees in
canopy gaps created by tree mortality. Only relatively old stands which
have had significant natural mortality and resultant regeneration can
be used to test this hypothesis.

4. Patchy tree distribution is due in part to variation on soil
properties so increased stocking is correlated>with deeper, less
rocky soils on concave landforms.

A small absolute change (40-80 cm) can cause a large relative
change (50-100 percent) in soil depth on these shallow sites which
probably has a significant impact on tree survival and growth. Re-
lationships between the stocking indices and the soil characteristics
are used to test this hypothesis.

5. Dry coniferous forests are not first generation forests. ft
is possible that some of these stands may be first generation forests
on sites which previously supported drier vegetation such as oak

savanna (Hickman, 1976). Stumps, logs, charcoal or rootthrow mounds
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can be evidence of previous stands. However, reconnaissance of some

sites reveals few such signs.
Methods

Data for this portion of the study came mostly from two intensive
plots though vegetation plot data are also employed. Intensive plot 1
is 3/4 ha added during 1976 to reference stand 1 in the H.J. Andrews
Experimental Ecological Reserve and does not include the old reference
stand. |t was chosen primarily because of the previous research done
on Andrews reference stand 1 (Hawk et. al., 1978). This plot is pri-

marily in the Pseudotsuga/Holodiscus-Acer community type but also

includes some areas of both phsaes of the Pseudotsuga/Holodiscus/

grass type and possible minor areas of moister habitat types of
Dyrness et. al. (1974). Vegetation plot 48 is in this intensive plot.
This intensive plot sweeps around a side ridge which has steep
siopes (Table 12).

Intensive plot 2 is a 50 x 100 m 3 hectare plot seven km north of
the town of Oakridge (Figure 8). This plot was chosen because it
showed little sign of major disturbance since the oldest trees were

initiated, though this assumption was subsequently proved wrong.

Intensive plot 2 includes areas of Libocedrus/Whipplea, and Pseudo-

tsuga/Berberis/Disporum types with lesser amounts of the Pseudotsuga/

Holodiscus-Acer type. Vegetation plots 60 and 61 are in this intensive

plot. |t is at 930 m elevation on moderate slopes (Table 12) with

three small side ridges running through it, increasing its variability.



Table 12.

in parentheses.

Topography, bedrock and soils on the intensive plots.

Ranges and minor inclusions are given

Intensive Plot 1

Intensive Plot 2

Elevation (m)

Slope (%)

Aspect (degrees)

Bedrock

Soils characteristics

1/

Soil Orders~
Depth (cm)
Coarse particles (%)
Textures: A horizon
B horizon

Available water-holding
capacity to 100 cm (cm)

)
500

72 (45-92)
200 (160-237)

Andesite, Breccia

Inceptisols
(Alfisols, Entisols)
132 (11-ca. 250)
54 (43-64)

silt loam (loam, sandy loam)

silt loam, (loam, sandy loam,
silty clay loam, clay loam)

6.3 (1.1-9.9)

930
55 (45-65)
230 (195-260)

Andesite, (Breccia)

Alfisols, lInceptisols
Entisols
90 (8-ca.250)
25 (11-59)

loam, silt loam

clay loam, silt loam
(silty clay loam, loam)

7-8 (1.3-15.8)

Soil taxonomy follows Soil Survey Staff (1975).

L6
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Field Methods

A slope corrected grid system was installed with metal stakes at
25 m intervals. Mapping objects at a scale of five m to one inch was
facilitated with string placed at five m intervals. Probable mapping
accuracy is = one m for two-thirds of the objects mapped. All trees
greater than 10 cm (15 cm in plot 1) diameter at breast height (137
cm) were mapped and inventoried (species and diameter were determined).
All trees taller than 137 cm (greater than five cm dbh in plot 1) were
mapped and inventoried on one quarter of the 25 x 25 m quadrants in
both plots. All mapped trees were numbered on the map and on the
ground using metal tags. The areal extent of all rootthrow mounds
and pits was mapped. Lower diameter limits on intensive plot 1 were
slightly different because original mapping and tree tallying was
done by the H.J. Andrews vegetation crew.

A1l canopy gaps created by death of identifiable trees were
mapped and young trees (less than 137 cm tall, up to five cm dbh in
plot 1) occurring in these gaps were tallied. A live tree or group
of trees was selected which matched in size and microenvironment (as
indicated by vegetation and topography) those which died and a simi-
lar sampling of smaller trees conducted.

Fire and mechanical scars were dated when not too rotten using
the same technique as on vegetation plots.

Plots were thoroughly searched for evidence of a previous stand,

such as stumps and logs larger than the largest living trees and old

rootthrow mounds.
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Seven and eight soil pits were described in intensive plots 1
and 2, respectively, chosen to cover the range of basal areas esti-
mated with a 40 factor (ftz/ac) prism. They were widely spaced so
that few individual trees were shared in prism tallies from different
pits. This made the stocking indices at each pit as independent as

possible. Profile descriptions followed the vegetation piot soil pit

methods. [n addition, roots were tallied in a 25 cm wide face on the
uphill side of each pit for its full depth by three diameter size
classes: fine, 2mm - 1 cm; medium, 1 cm - 4 cm; coarse, greater than

4L cm. Depth to bedrock was estimated to 250 cm in four pits (three in
plot 1, one in plot 2) over 150 cm deep. Basal area was determined at
each pit with an English units 40 factor prism (Husch et. al., 1972)
and the tag numbers of the trees in the tally were recorded.

All trees greater than 50 cm dbh and a randomly selected 35 per-
cent samplie of those below this size were increment-cored at breast
height. Two cores were taken on the opposite side of the tree and the
same information taken as on the vegetation plct site trees. This in-
cluded bark and sapwood thickness on both cores and core age when

easily counted. Other cores were returned to the lab in plastic straws.

Laboratory Methods

Increment cores with rings too narrow to count in the field were
counted in the lab under a binocular microscope. Then ages (when ex-

trapolation beyond the end of the core was needed) and heights were

estimated by program Ageht (Appendix 9).
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Stem density at each soil pit was estimated by tallying on the
maps all trees less than 15 cm DBH in scale circles of 100 m2 and
314 m’ by species.

The two sizes of fixed radius plots and the prism tally provided
three estimates of basal area per hectare at each pit.

Sapwood basal area (SBA) at breast height was estimated for both

2

cores on each tree using the formula SBA - 3.14159 (DIB~ - DISZ)/h

where DIB

diameter inside bark, and

DIS

diameter inside sapwood,

and the average of these two estimates was used as the sapwood basal
area for the tree. For each species at each intensive plot regres-
sions of the general form 1n(SBA) = bo + b, DBH + b2 1n(DBH) were fit
by least squares (Draper and Smith, 1966) using SIPS (Rowe et. al.,
1978). The regressions were used to estimate sapwood basal area of
uncored trees as needed.

The two fixed radius plots and the prism tally gave three esti-
mates of sapwood basal area per hectare at each pit. The sapwood basal
area per hectare represented by each tree in the prism tally was calcu-
lated as (Husch, Miller and Beers, 1972, pp. 276-281):

10,000 (m?/ha)

2
) ) PA

SBA(cmz/ha) = SBA(cm

2
where PA (plot area for that tree in m2) = BA - 43,560 (ft"/ac)/BAF

where BA = individual tree basal area in m

. 2
BAF = prism basal area factor in ft /ac

For the 40 factor prism (ftz/ac) used here this simplifies to

SBA(cm’/ha) = SBA(cm?) - 116,900 (cm?/ha)/DBH? (cm?)
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These values were summed for the prism tally estimate of sapwood basal
area per hectare at each pit.

Available water-holding capacity was calculated to a depth of 100
cm and to bedrock for each soil pit using program Sh20 (see Appendix
9) in the same manner as used for the vegetation plot data.

The product-moment correlation coefficient (Snedecor and Cochran,
1967) and the nonparametric correlation coefficient Kendall's tau
(Daniel, 1978) were calculated between stocking indices at each soil
pit (stem density, basal area, sapwood basal area, and number of roots)
and the soil characteristics (depth, percent coarse fragments, effect-
ive depth, available water-holding capacity, microtopography) for each
intensive plot and for the pooled data from both plots using SPSS
(Nie et. al., 1975). The level of significance was calculated using
a one-tailed test, reflecting the hypothesis.

Regeneration density was calculated from the tree counts in canopy
gaps and under the paired tree canopies on a per hectare basis for each
condition, then on a per hectare of forest basis. This was combined
with the diameter tally of larger trees to give the diameter distri-
bution. Stocking of zero to five cm DBH trees in intensive plot 2 was
taken from the regeneration tallies and the tree tally on vegetation
plot 48.

Ideally, age structures are obtained by aging all trees. When
only a sample of trees are aged, and ages of the remainder estimated
from regressions of age on diameter (as is often done), the detail in
the age structure is reduced because the re]ationship.between diameter

and age is generally quite poor (Harper, 1977; Blum, 1961). To
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illustrate, ages of uncored Pseudotsuga in plot 2 could have been es-
timated by the regression of age on diameter in Figure 21. If so,
all 50 to 80 cm trees would have been assigned ages between 170 and
220 years, though most trees in this diameter range are not of this
age.

The method used here to estimate ages of uncored trees preserves
detail in the distribution of the available ages by assigning each un-
cored tree the age of a cored tree of similar diameter. All cored
trees were grouped by 10 cm diameter class as were all uncored trees.
Then each uncored tree was assigned the age of a cored tree in its
diameter class until all ages in a given diameter class had been used
once. Ages in each diameter class were used again in the same order

until all unaged trees had been assigned ages from cored trees in their

respective diameter classes.
General Characteristics

The greater basal area of Libocedrus and total basal area on
intensive plot 2 (Table 13) are consistant with the average values
for the community types represented (Table ). Both of these features
are probably in part due to the greater average age (Figures 24 and 25).
Site index is substantially higher on plot 2 than plot 1, though it
is quite variable on both plots (Table 13). Diameter distributions on
both intensive plots have the classical reverse-J shape (Figures 22
and 23) characteristic though not indicative of an all-aged stand
(Whittaker, 1975; Harper, 1977). The overstory of both stands is dom-

inated by Pseudotsuga. Understories are dominated by Pseudotsuga
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Figure 21. Diameter versus age relationship of Pseudotsuga on
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computer line printer figure. The regression line
was fit by least squares.
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Table 13. Basal area and Pseudotsuga site index (McArdle et al.
1961) on the intensive plots.

Intensive plot 1 Intensive plot 2

Basal area (m2/ha)

Pseudotsuga menziesii 59.4 66.7

Libocedrus decurrens 0.0 24.1

Acer macrophyllum 1.3 1.3

Other species 1/ .7 -

Total 61.4 92.1
Site index (m) 34 43

(mean and range) (23-42) (33-52)

1/ On plot 1 only, in order of decreasing basal area: Taxus

brevifolia, Tsuga heterophylla, Arbutus menziesii.
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and Libocedrus on plots 1 and 2, respectively. The numerous, small

Taxus on plot 1 are not surprising for a Pseudotsuga/Holodiscus-Acer

stand.
Age Structure and Stand History

The age structure of intensive plot 1 (Figure 24) is not nearly as
smooth as a reverse-J shape curve as its diameter distribution (Figure
22). This is partially due to the fact that only a couple of the
trees were cored as indicated by the dotted line. But the major peaks
are due to the history of tree establishment. All ages and dates in
the intensive plots are as of mid-summer, 1978, when the increment
coring was done.

There are three major cohorts (Figure 24). A broad age cohort
(or perhaps several indistinguishable cohorts) established between
230 and 410 years ago now compose the large diameter, rounded- or
broken-topped dominants. Rot, often entering behind fire scars,
prevented aging a larger sample of these trees.

A more distinct age cohort was established 140 to 190 years ago.
Most of these trees apparently became established following a fire
195 years ago (Figure 24) although the fire age is based on only one
scar.

The youngest cohort is 50 to 140 years old. This cohort followed
a fire approximately 138 years ago dated by 17 scars spanning a range
of three years. This fire correlates with fires which initiated the

. Lo 6
widespread 135-year-old age class in the Pacific Northwest.—/

&/ Personal communication with Jerry F. Franklin.
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Both fires probably killed a significant proportion of the canopy
trees providing space for the large numbers of trees which have now
reached the canopy.

The age structure of intensive plot 2 is also unlike its diameter
distribution (Figure 25). THis plot has more dominants over 200 years
old than intensive plot 1. The oldest cohort consists of only four
trees 420 to 470 years old (Figure 25). Although older than the old-
est trees aged in intensive plot 1, it is still within the broad
450 year-old'' age class identified elsewhere on the H.J. Andrews
(Franklin et. al., 1976; Figure 20).

The next cohort was established 180 to 300 years ago following
two or more fires (Figure 25). Both of the fire ages between 300 and
340 years old come from a large Libocedrus with a rotten center. Prob-
lems in finding shock rings and aging the scar make these fire ages
questionable. The date of initiation of this cohort corresponds appro-
priately to the ca. 1688 fire episode at Mount Ranier National Park
(Hemstrom, 1979).

The youngest cohort is 40 to 170 years old (Figure 25). AIll
Libocedrus in this cohort were established following a fire dated 138
years ago. However, one third of the Pseudotsuga in this cohort are
older than this fire. This could result from several causes.

The stand map shows all of the trees with charred bark on the top
and slopes of the main side ridge running through the plot. This pat-
tern indicates that fires can be very localized in dry site forests.
Thus the fire in 1840 may have killed all the young Libocedrus but

did not burn the portion of the stand occupied by the 140 to 165 year-

old Pseudotsuga.
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The occurrence of a fire ca. 170 years ago is a distinct possi-
bility. Assuming this and that the 138 year-old fire did not cover
the whole stand three compatible hypotheses can explain the differences

in the age distributions between Libocedrus and Pseudotsuga in the

youngest éohort (Figure 25). Libocedrus may grow more slowly under a
partial canopy than Pseudotsuga so that breast height aées of the
Libocedrus in this cohort are less. Second, Libocedrus regeneration
may have been 30 years behind Pseudotsugadue to climatic factors or
lack of good Libocedrus seed crops. Third, the area burned 165 years
ago may not have been favorable for Libocedrus establiishment.

An alternative hypothesis is that there has been essentially
continuous regeneration since the fires 300 + years ago. Thus
Pseudotsuga regeneration was established over 230 years and Libocedrus
is still regenerating (Figure 25). However, given the moderately
distinct age cohorts, a fire scar aged at 138 years, and known common
occurrence of non-catastrophic fires in intensive plot 1 and vegeta-
tion plots (Table 8) this seems unlikely.

01d rootthrow mounds and pits and logs indicate the present
stands are not the first on the intensive plots. Rootthrow mounds and
pits are present in all stages, from fresh with a decay class 1 log
(Fogel et. al., 1973) to those with decay class 5 logs or no log
present. Some pit and mound pairs are barely identifiable as such. A
depression is evident in some mounds where the log has completely
rotted away.

Though major fires burned both intensive plots ca. 135 years ago,

very little dead wood remains. Many trees must have died in that fire
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to allow establishment of the large number of younger trees now pre-
sent. This implies decomposition of tree boles on these warm sites fs
probably quite rapid. Large logs probably retain enough water to al-
low rapid decomposition well into the warm summer. Their moisture re-
tention ability is indicated by the predominant occurrence of Tsuga

heterophylla on rotten wood when it is found on dry sites (Table 7,

Appendix 7).

Detailed stand investigations such as this can yield much infor-
mation on stand development (Stephens, 1955a: Henry and Swan, 1973;
Oliver and Stephens, 1977). However, this method has limitations
(Harper, 1977) so only broad age cohorts are interpreted. Trees were
cored at breast height (137 cm) so ages are not total ages. Histori-
cal information (e.g., scars, tree centers) is lost with time and sub-
sequent disturbances (Henry and Swan, 1973). The biggest problem in
investigating stand history using age structures is estimating mor-
tality (Harper, 1977) so the above interpretations of size of disturb-
ances and number of trees killed, based on amount of regeneration fol-

lowing the disturbance, are necessarily qualitative.
Regeneration

Regeneration density is much greater in canopy gaps than under
canopies (Table 14). However, gaps cover very little of the area in
the intensive plots so regeneration under tree canopies is much more
common in the forest as a whole.

The tallest trees found in gaps were 60 and 130 cm in intensive

plots 1 and 2, respectively. The tallest trees found under the



Table 1% Regeneration in gaps and under canopies on the intensive plots.

Species Regeneration density Number per hectare of forest

Number per Number per In gaps Under canopy
100 m2 of gap 100 m2 of canopy

Intensive plot 1

Pseudotsuga menzieii 8.4 1.7 32 191
Taxus brevifolia 0.4 .0 1 115
Arbutus menziesii 0.4 0 1 0
All species 9.1 2.7 35 306
Intensive plot 2
Pseudotsuga menziesii 13.6 0.8 22 76
Libocedrus decurrens 1.2 1.2 2 114
All species 14.8 1.9 24 190

€Ll
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canopies were less than 35 cm in both piots. The lack of trees between
35 and 137 cm height in areas sampled beneath canopies was also gener-
ally observed in the stands. This indicates that these seedlings
rarely reach breast height and probably attain canopy height much more
>rarely than seedlings occurring in gaps despite their larger numbers.

Regeneration following fires, discussed'above, probably results
in many more canopy dominants than regeneration either in gaps or un-
der canopies. This inference is based on the large number of trees
currently in the canopy which were initiated in this manner.

Two factors probably limit the importance of reproduction in
small canopy gaps. Although gaps probably occur more often (e.g.,
in one hectare stands) they cover much less area than most fires.
Also, up until age 100 or more, gaps created by death of single trees
or small groups are probably closed by neighboring trees. Most gaps
mapped were of this size.

This study was designed to examine the importance to reproduc~
tion of one to several tree-sized gaps described by Bray (1956).
However, in his discussion, Watt (1947, p. 13) allows that ''there
are exceptional factors of rare or sporadic occurrence, such as
storms, fire, drought, epidemics, which create a gape phase of ex-
centional dimensions.'" This very broad definition of the gap phase
easily includes all regeneration on dry sites (and most other forests)

and so is not used as the basis for a hypothesis.
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Soil Characteristics and Stocking Indices

On the average, soils on intensive plot 1 are less mature, deeper,
and higher in coarse fragments than those in plot 2. However, there
is overlap in these features, especially depth. Soil depth is cor-
related with the stocking indices as expected in both intensive plots
(Tables 15 and 16; Figure 26). The same is true for e%fective depth
and available water-holding capacity (Figure 27) which are highly
correlated with soil depth. Stocking is usually insignificantly cor-
related with coarse fragments. Thus the range of rock fragments on
these plots apparently have less effect on stocking than does soil
depth.

Fixed area plots provided estimates of basal area and sapwood
basal area more highly correlated with soil characteristics than those
from prism plots. This is due to the inclusion of remote, large di-
ameter trees in prism tallies and so poor estimation of stocking near
the pit.

The range in soil characteristics and stocking (which the soil
pits were chosen to cover) is generally quite large (Table 12; Figures
26, 27 and 28). The above-ground stocking indices span a larger range
in plot 2 than in plot 1. The higher incidence of significant cor-
relations in intensive plot 2 is probably due to this feature, the
slightly larger sample size in plot 2, and the better developed
stocking in plot 2 indicated by the larger number of older trees.

The relationship of roots counted to pit depth is linear with

the exception of one high value (Figure 28) which occurred in a pit



Table 15. Product-moment correlation coefficients between stocking indices and soil characteristics for
the seven soil pits on intensive plot 1. Significance at the .05 (%), .01(*%), and .005(%*%%)
levels using a one-tailed test is indicated.

Stocking Indices Soil Characteristics
Available
Coarse Effective water-holding Micro-
Depth fragments depth capaci ty topography
of to to to to to
pit bedrock 100 cm bedrock 100 ¢m bedrock
Stem Densities
In 100 m¢ plot ,
Pseudotsuga .646 472 - =419 .517 .408 .528 .384 -.517
In 314 mZ plot
Pseudotsuga .792% .718% -.375 .619 .657 .594 642 - 411
Basal Areas
with 4O Factor prism .268 .213 .563 -.127 .160 -.252 .1047 -.080
in 100 m2 plot .672% .830% 143 .375 .816 .230 .798% -.028
in 314 m2 plot . 204 .361 .534 -.132 .810 -.296 .331 .327
Sapwood Basal Areas
with 40 factor prism -.014 . 154 .062 -.064 . 164 -.094 77 .577
in 100 m2 plot .767% .692% -.016 .4oé .619 .312 .576  -.29]
in 314 m2 plot .584 .584 .393 .152 .589  -.032 .539 -.0k2

Roots (all sizes) . 985k

Sil



Table 16. Product-moment correlation coefficients between stocking indices and soil characteristics from
the eight soil pits on intensive plot 2.

at the .05 (%), 101 (**), and .005 (***) levels using a one-tailed test is indicated.

Roots were counted at five soil plots.

Significance

Stocking Indices

Soil Characteristics

Available
Coarse Effective water-holding Micro-
Depth fragments depth capacity topography
to to to to to to
pit bedrock 100 cm bedrock 100 cm bedrock
Stem Densitjes
In 100 m* plot
Pseudotsuga .759% .793%% .076 .B90%xx  BBORAX L8825 .876%%% LY
Libocedrus .332 .217 342 .248 .135 271 - .237 -.114
All species .787%* .776% .192 LB72%x%  822%% 87 bk 8564 -.429
In 314 m“plot
Pseudotsuga .757% .748% .016 .888%xx  B27xw . L8725k .856%%% -.702%
Libocedrus 452 .357 .701% .223 L174 .271 246 .057
All species LB55x%% 784 .545 .759% .693%* .786% .759% -.442
Basal areas
with 40 factor prism .591 Lok .h25 .595 437 .609 .565 .072
in 100 m2 plOt .91'8*;‘::‘: .990% %% .38[' .839;‘:;‘: . 93385k .87h;‘:;‘:;‘: L910%%% _.1'53
in 314 m? plot L957#%%% 960N .377 L853%%%  gQprik .B87xwx L9165 -.h6h
Sapwood basal area
with L0 factor prism .575 .524 .516 .565 .48s .585 .540 .089
in 100 m‘plot .9877%% 955Kk .524 .883%%%  gEgaws L910%%%  gQ) Hk -.573
in 3][’ m2 plOt .967;'::‘:;’: 891w .609 .823;‘::‘: .768* .855;'::‘:;‘: .8314;’\‘;‘: _.55['

Roots (all sizes) L824 -

L
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with an abnormally thick A horizon (59 cm) where the roots were con-
centrated. This indicates the ratio of root density to soil volume is
constant with depth and over a wide range of rock content for roots
greater than two mm diameter. This is consistent with the general
lack of correlation between coarse fragments and stocking.
Extrapolation of the soil-stocking relationships beyond these in-
tensive plots is risky on statistical grounds since only two stands
were sampled. Nevertheless, these relationships are in general ex-
pected or easily interpreted and so can probably serve elsewhere as

working hypotheses.
Synthesis and Conclusions

A general overview of the typical pattern of dry-site stand
development can be developed from the intensive plot studies and the
vegetation plot data. First, these stands are probably initiated by
a large catastrophic fire or fires like most of the surrounding for-
est (Franklin et. al., 1976; Figure 20). An alternative hypothesis
is that they are burned only by fires which kill a portion of the can-
opy. Some of the oldest trees would be killed by the fires but most
would be weakened by decay through fire scars and die from rootthrow,
stem Ereak and other causes.

The second process is the repeated occurrence of fires which kill
a portion of the canopy trees. These fires may be limited to less
than one tenth hectare or cover many hectares. Any portion of the

canopy may be killed. Intervals between these fires vary considerably
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(Table 2). Several closely spaced fires may initiate a single age
cohort.

The third process is regeneration establishment in the newly
available growing space. This may proceed for over 150 years follow-
ing the fire though the probability of younger trees reaching the
canopy decreases with time. The shortest regeneration time observed
is 60 years between the two-aged fires in intensive plot 1 but judging
by the continuity of tree ages this period was truncated by the 133
year old fire.

Due primarily to the large amount of canopy space opened up by
some fires, regeneration under the canopy and in gaps made by root-
throw or breakage of one or more trees is of little importance.

The poor relationship between tree age and diameter is made worse
by the long time for regeneration establishment. This results in
stands which often have a smooth reverse-J shape diameter distribution.
This is not the result of continuous tree establishment under the
canopy gaps as occurs elsewhere (Bray, 1956) .

Site occupancy increases with soil depth and related soil char-
acteristics (Tables 15 and 16). The variability in these soil factors
which can occur within a small area (Table 12; Figures 26 and 27) can
make vegetation sampling and interpretation of these samples difficult.
One of the reasons soils are so variable is that most dry site communi-
ties are on convex and geomorphically active areas. Such sites gener-
ally have thin soils in which a change in bedrock depth of one meter

can result in a two- or three-fold difference in soil depth.
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Nature regenerates these stands with a '‘partial cut'' and then es-
tablishes trees over the next 60 to 150 years. This scenario has two
main managemént implications. First, shelterwood or single-tree or
group-selection system (sensu Smith, 1962) will most closely mimic
the natural system. Currently, the most commonly used Pseudotsuga
silvicultural system includes clear cutting as the regeneration cut
(Williamson, 1973). This is due in part to early failures with sel-
ection cuts on mesic sites (Munger, 1950) where partial cuts result
in Tsuga-dominated stands. This problem will not occur in the dry
coniferous forests studied here.

Second, regeneration may require a considerable period of time
no matter what silvicultural system is used. Clear cutting will re-
sult in significant regeneration problems on most of these hot, dry
sites. Foresters in the Blue River, Oakridge and Rigdon districts
indicate slow regeneration is common on some of these sites and the
most extreme sites may not restock after five or more plantings.
Under the selection system the site is continually occupied with grow=
ing stock and rapid regeneration is not critical.

Further management implications are given in Chapters 6 and 7.
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HE I GHT GROWTH

Pseudotsuga menziesii has a different height growth curve form in

the upper slope forests of the western Cascades (Curtis et. al.,
1974b) than it has in lowland and coastal forests (McArdle et. al.,
1961). Near the cool upper elevational limits of its range Pseudo-
tsuga starts more slowly and sustains height growth to an older age
than it does in the lowlands. It seems logical that Pseudotsuga at
the hot, dry extreme of its range might also have a height growth

curve form different from that of mesic lowland sites. Pinus ponderosa

has been found to have a different height growth curve form on different

habitat types (Daubenmire, 1961, 1976) as has Tsuga mertensiana

(Johnson, 1980).

The following hypothesis guides this portion of the study: The
form of the height growth curve of dominant and codominant Pseudotsuga
in dry coniferous forests differs significantly from that of Pseudo-
tsuga on mesic sites and site index curves in Bulletin 201 (McArdle
et. al., 1961) are, therefore, inapplicable.

Different height growth curve forms result in different site in-
dex curve forms (Curtis et. al., 1974a). The actual curve forms of
the trees sampled to estimate site index must match those used in
site index curve construction or serious errors in estimated site in-
dex and volume productivity can result (Herman and Franklin, 1976).

Other site curves are available for westside Pseudotsuga (King,
1966) but they were developed from young trees and can only be used

for trees up to 120 years old. Recently developed curves for
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Pseudotsuga east of the Cascade c¢rest (Cochran, 1979a) extend to only
100 years. These are not useful in estimating site index in the older

stands common in these sites (Table 8).

Methods

Field Methods

Stem dissection plots were located throughout the study area,
except the Detroit District where dry sites are rare. The trees sel-
ected for stem dissection were in or near vegetation plots so that
each dissection site could later be assigned to a plant community.

Several criteria were used for tree selection. <Candidate trees
were dominants or strong codominants with straight boles showing no
signs of past top breakage. Unhealthy crowns, flat or deformed tops,
or several (or one large) conks were causes for rejection. Candidates
were increment cored at breast height. Trees showing periods of sup-
pressed radial growth or significant rot were not used. These criteria
resulted in rejection of 70 to 90 percent of the dominant and strong
codominant trees over 200 years old and of 30 to 70 percent of trees
between 100 and 200 years old. Effects of past fires (fire scars
and resultant butt rot), top breakage, and disease obviously increase
with age. Reduced radial growth commonly caused rejection which is not
surprising considering current canopy trees often came in under a
partial canopy (see Chapter 5).

when sufficient acceptable trees were available several were cut
at each location. This allows assessment of the potential bias in

site curves due to changes in the tallest tree on the plot through time
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(Dahms, 1963). When the tallest four to six trees on the plot are
selected this potential bias can also be eliminated from the site index
curves using the methods of Cochran (1979a, 1979b).

Stem dissection was performed on 40 trees, 20 each in 1977 and
1978. The stem dissection process generally followed that of Herman
et. al. (1975). A professional sawyer was hired to fall and buck the
large trees. In most cases cross-section disks were taken at stump
height, breast height (137 cm above ground level) and at two meter
intervals above breast height. Ground level is defined as midsliope
on the side of the tree. Diameter outside bark was measured circum=-
ferentially before the disks were cut. Four inside bark diamters and
four inside sapwood diamters were measured after the disks were cut.

During the first year full disks were taken back to the Forestry
Sciences Laboratory in Corvallis and radii (radial sections including
the pith) cut from them to reduce storage space.

In the second year one diamter was cut from uniform disks in the
field. As a general rule full stump disks and often breast heiaght
disks were taken to the lab because their radial growth is often ir-

regular and several radii must be measured to characterize it.

Laboratory Methods

Narrow rings were counted with a variable magnification binocular
microscope. Radii were prepared with a belt sander or a ''Surform'
plane depending on whether the wood was dry or moist, respectively.
Narrow ring sequences were best counted on smooth sanded surfaces.

Standing water improved counting in all cases though it was difficult
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to sustain on some radii. Ring clarity was not improved with the dyes
used (bromocrecial green, methyl orange, floroglucinol (Patterson,
1959)) .

Height growth curves were constructed for each tree. Occasionally
these curves showed anomalies such as abrupt changes in height growth
rate which were often the result of inaccurate initial ring counts.
Counts of multiple radii usually cleared up these anomalies. Several
trees showed suppressed height growth, usually early in life, or had
isolated periods of relatively slow height growth probably indicating
significant top breakage. Primarily for these reasons, seven trees
were eliminated from further consideration, except for illustrative
purposes.

Actual site index (total tree height at 100 years total age) was

then compared with that estimated using Bulletin 201 (McArdle et. al.,

1961).
Results

Trees were cut in all community types (Table 17). This is for-
tuitous since the community classification was constructed after the
trees were cut. The Rigdon District, where dry sites are most ex-
tensive, was sampled most heavily. Individual trees vary widely in
age, height, and predicted site index (Table 18).

The height growth curves have a moderately wide range of forms
(Figure 29). Some trees, generally those with higher actual site
index showed pronounced convexity. Tree 5 on plot 47 had this type of

curve form which is similar to the curves of McArdle et. al. (1969).



Table 17. Location, community type and elevation of stem dissection plots.
number
of trees Ranger Elevation
Plot cut District Drainage Community type (m)
3 3 Hedenzie Upper McKenziz River Libocedrus/Chimaphila 853
201/ 3 Blue River Lookout Creek Pseudotsuga/Holodiscus-Acer 689
35 4 Blue River Starr Creek Pseudotsuga/Holodiscus/grass and 899
Pseudotsuga/Holodiscus-Acer
41 2 McKenzie Deer Creek Libocedrus/Chimaphila 777
45 6 Blue River Augusta Creek Libocedrus/Whipplea 930
L7 4 McKenzie Upper McKenzie River Libocedrus/Chimaphila and 792
Pseudotsuga/Holodiscus-Acer
62 2 Rigdon Hills Creek Reservoir Pseudotsuga/Holodiscus/grass 525
Collomia phase
63 2 Rigdon Hills Creek Reservois Pseudotsuga/Holodiscus/grass 550
: Collomia phase
64 2 Rigdon Middle fork of Willam- Pseudotsuga/Berberis/Disporum 632
ette River
65 1 Rigdon Middle fork of Willam- Pseudotsuga/Holodiscus/grass 712
ette River Aspidotus phase
67 3 Rigdon Pine Creek Pseudotsuga/Berberis/Disporum 765
68 1 Rigdon Pine Creek Pseudotsuga/Holodiscus/grass 814
Collomia phase

69 1 Rigdon Youngs Creek Pseudotsuga/Berberis/Disporum 977

70 4 Oakridge North fork of middle Pseudotsuga/Holodiscus-Acer 775  _

fork of Willamette ' >

River



Table 17. continued

71 2 McKenzie . Deer Creek Libocedrus/Chimaphila

73 1 McKenzie Upper McKenzie River Libocedrus/Chimaphila

740
853

1/ H.J. Andrews Experimental Ecological Reserve reference stand 20.

A
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Table 18. Comparison of actual height of 34 dry site Pseudotsuga with site index (predicted height at 100
years) using the site curves of McArdle et al. (1961).

Diameter
at Breast Breast Total Total Height Predicted Error in
Plot Tree Height height age v height at 100 height at predicted
(cm) age years 100 years height
-------------- (meters)- - = = = = = = = = = = = = ="- - - - - - -~ - -
3 1 80.3 134 142 Ly 7 33.9 39.6 .7
20 2 79.0 110 118 Ly 5 43,2 42 .7 - .5
20 5 56.7 107 115 b 39.6 39.6 0
20 6 64.5 117 125 Ly 6 .5 39.6 1.9
35 1 88.4 97 105 51.3 50.3 50.3 0
35 4 92.7 113 121 51.2 47.8 47.2 - .5
35 6 91.5 110 118 50.8 L7 1 L47.2 .2
I 1 96.4 266 274 48 1 30.1 38.1 7.1
I 2 109.3 245 253 54.2 32.9 Ly 2 11.3
45 2 83.3 17 125 48 1 43 .0 L4y 2 1.2
45 4 84.9 196 204 L8 .4 30.3 .2 10.9
45 5 65.1 123 131 ks 0 30.4 32.0 1.6
L5 6 68.5 121 129 ke .o 39.9 42.7 2.8
L5 7 66.5 121 129 43,0 37.4 39.6 2.2
47 5 112.8 207 215 52.3 38.6 42 .8 L
62 1 81.5 248 256 54 . 4 37.4 Ly 2 6.8
62 2 105.6 256 264 55.2 39.4 Ly 2 4.8
63 1 78.2 260 268 43.6 27.8 33.5 5.7
63 2 103.7 258 266 51.3 37.6 br.2 3.5
64 6 84.5 255 263 48.8 29.4 39.6 10.2
64 7 82.2 250 258 47.8 29.0 38.1 9.1
65 1 84.5 206 214 37.0 26.3 30.5 4.2
67 1 74.7 281 289 52.0 33.6 .2 7.6 o
67 2 84 .2 280 288 51.6 33.6 bi.2 7.6 e
67 3 79.5 284 292 55.0 38.1 L42.7 4.6



Table 18. continued.

68 1 4.4 281 289 453 32.0 36.6 4.6
69 1 86.3 134 “ 142 Ly 9 37.9 hi.2 3.3
70 1 116.6 255 263 55.7 34.3 Ly 2 9.9
70 2 107 .1 230 238 56.7 38.0 4s5.7 7.7
70 3 89.2 118 226 k9.2 30.6 k.2 10.6
70 L 87 .1 224 232 51.2 29.8 42 .7 12.9
71 12/ 1430 379 387 58 .4 19.3 b2 24.9
71 2 84 4 176 184 47.3 37.4 4o.5 3.1
73 7 95.9 134 142 50.5 43.4 45.7 2.4
1/ Calculated as breast height age plus eight years, as is done when site index is estimated (McArdle

2/

et al., 1961).

Shows significant height growth suppression.

(figure 29).

This tree

is included for illustrative purposes only

Lel
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The average or typical curve form is represented by tree 2 from plot
67 (Figure 29). The Bulletin 201 curves overestimate the site of this
tree by 7.6 m which is not unusual for a 289 year old tree in this data
set (Table 18). Tree 1 from plot 71 has an almost linear height growth
curve not typical of these trees. Its height growth was probably sup-
pressed early in life, but this did not prevent it from becoming the
oldest and largest tree cut (Table 18).

When appropriate site index curves are used, the accuracy of site
estimates decrease as distance from the index age increases (Curtis et.
al., 197ka and 1974b) but the estimates should still be unbiased. How-
ever, when tree growth and site curve forms do not match, site index
estimates are biased and the error increases farther from the index
age (Figure 30) .

Note that height growth suppression causes some of the largest
di fferences between estimated site index and actual site index (tree
height at 100 years) (Figure 3). This does not necessarily imply
that site index has been overestimated by this amount because it would
probably have been higher if these trees had not been suppressed.

Several causes for the difference between dry site and McArdle
et. al.'s (1961) Pseudotsuga site curves are possibie. McArdle's
curves may inaccurately reflect height growth on mesic westside sites.
The guide curve method used by McArdlie relies on the assumption that
average site quality is constant over the range of stand ages (Curtis,
1964). If average site index of the older stands sampled was lower
the site curves would have excessive curvature and overestimates of

site would result. Comparison of curves based on stem analyses with



80 T T T T T T T T I T T T T T T T __—3—==1- T
e 51 6 m (200 1)

70 T SI 52m U70fN_ _ _ _ _ 3
G)\ _ - -— e =TT T T
[vd - - —_—— - . -1
T 60 P =T Sl 43 m (140f1) -
—~ - 5SS e laeliionr. e
L 50 e L
= - - e .
= e - - o = TREE 5PLOT 47 S1335 mIOH_ _ _ _ _
E a0 s - o0 TREE 2 PLOT 67, " _ — ———e———— — 777

n y I g -

% z -7 o/o.—/———' -
w TREE | PLOT T7I S| 24 m_sg_(_)fi) _____
T 3o 170 L= e eI .
;f o
— " -
5 20
'_..

10 | .

0O 1 i 1 " - A 1 1 1 1 1 i 1 i 1 1 1 1 1 1
o 20 40 60 80 00 120 40 60 180 200 220 240 260 280 300 320 340 360 380
TOTAL AGE (YEARS)

Figure 29. Height growth curves of three dry site Pseudotsuga trees (solid lines) compared with the

site index/height growth curves of McArdle et al. (1961) (dashed lines).

400

29



134

26 T

1 1 1 J 1 T 1 1 ] ] ] 1 L L
' n
24 | -
e APPARENTLY UNSUPPRESSED TREES
. 22 r » TREES SHOWING SIGNIFICANT HEIGHT GROWTH 7
9] SUPPRESSION
@ 20 -
Lul
E 18 -
=
~ e p -
x
L
Q 14F .
< .
- ®
w 2 .
[ ®
EET R em , . .
2 .o
= 8r . - B
g °
s °
= Sr . B
7] o w
“oogt - -
£ s . *
®

@ 21 0,° * -
o o*
a [} °
a o e © -
w .

_2 1 i 1 1 4 1 2 i 1 1 1 i 1 1 1

100 140 180 220 260 300 340 380 420
TOTAL TREE AGE

Figure 30. Error in estimated site index versus total tree age for

the stem dissection trees showing increase in error with
increasing tree age.



135

McArdle's indicates that McArdle's curves do have greater curvature
than height growth curves of primarily mesic, westside Pseudotsuga
(King, 1966). Environmental causes are also possible. The relatively
severe environment on dry sites may limit the early rapid phase of
growth compared to mesic sites. Later in life the lower stocking in
some dry site stands (relative to mesic sites) may result in less re-

duction in height growth by competition than on mesic sites.
Management Implications

The average site index (basg age 100 years) of the vegetation
plots is 37 m as estimated with the curves of McArdle et. al. (1961).
Based on dissected trees older than 150 years, the average over-
estimate of site index from figure 30 using McArdle's curves is ap-
proximately seven m. Under these conditions total yield of a pure
Pseudotsuga stand at age 100 would be overestimated by 38 to 84 per-
cent depending on the volume units and scale rules used (Tabld 19).
Scale rules with high merchantibility limits give larger overestimates
because the stand with the lower site index has proportionately more
volume in smaller trees.

The long regeneration period of dry sites (60 to 130 years; see
Chapter 5) results in a reverse-J shape diameter distribution (Table
7: Figures 22 and 23) and a partially stocked stand at 100 years.
These factors probably cause normal yield tables (e.g., McArdie et.
al., 1961), which assume stands are fully stocked and have a bell-

shape diameter distribution, to overestimate productivity more than

shown in Table 19.



Table 19. Errors in estimated total yield and other stand characteristics caused by the most commonly
occuring over-estimate of site index (7 m) using Bulletin 201 (McArdle et al. 1961) on dry
coniferous forest in the study area. Stand characteristics are taken from Bulletin 201 at
age 100 for site indices 100 and 120. :

Error
Actual Estimated (percent
Stand Characteristic Value Value difference)
Height at 100 years (m) 30 37 20
Site index (ft) 100 120 20
Trees in all size classes:
Trees per hectare 768 591 =23
DBH of averagg tree (cm) 29 36 22
Basal area (m“/ha) 3 53 60 14
Net cubic yield (m°/ha) 533 735 38
Trees greater than énch (1718 cm) DBH:
Net cubic yield (m”?/ha) 525 734 Lo
Net yield International
1/8 inch kerf (bdft/ac) L6700 70600 51

Trees greater than 12 _inch (30.5 cm) DBH:

Net cubic yield (m3/ha) 374 639 71
Net yield International

1/8 inch kerf, minimum

5 inch (12.5 cm) top (bdft/ac) 35400 63100 78
Net yield International

1/4 inch kerf, minimum

8 inch (20.3 cm) top (bdft/ac) 26500 L4800 81
Net yield Scribner, 8 inch

(20.3 cm) top, 16 foot

(4.9 m) logs (bdft/ac) 22800 42000 84

9t
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The different height growth pattern also probably results in a
different pattern of volume growth. Though direct measurements of
volume growth are not available, inferences can be made from the
height growth patterns (e.g., Curtis et. al., 1974b). The relation-
ships of height to age and volume to age in Bulletin 201 (McArdle et.
al, 1961) were combined to obtain the relationship between height and
volume for site index 110 ft (33.5 m). Then the time course of stand
volume was estimated from the height growth of a typical stem dissec-
tion tree from this study (tree 2 on plot 67) to approximate that of
dry site Pseudotsuga (Figure 31). Mean annual increments calculated
from this data and taken directly from McArdle's data for Tsuga cli-
max (mesic Pseudotsuga) forests are shown in Figure 32.

This method of calculating mean annual increment for dry site
Pseudotsuga assumes its stand volume is related to height of dominants
as in “normal' stands. This assumption is probably not true due to
4lower initial establishment, different diamter structure and occasion-
ally low stocking on dry sites. However, violations of the assumption
can be qualitatively assessed and it allows a comparison.

The dry site stand volume exceeds that of its more mesic counter-
part after the index age (Figure 31). This is due to the continued
rapid height growth rate of the dry site trees (Figure 29). Two other
conclusions result from this height growth pattern.

Maximum mean annual increment of these stands is of similar mag-
nitude but occurs 40 years later in the dry site stand (Figure 32).
The slower initial establishment, different diameter distribution,

and occasional lower stocking of dry stie stands probably postpones
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maximum mean annual increment even further than indicated here and may
also reduce it. Thus rotations on dry sites should be longer than on

mesic sites of the same site indices if high volume productivity is a

management goal.

The second conclusion is that McArdle et. al.'s (1961) yield
tables are not applicable to these dry coniferous forests even if site
index estimates are obtained. The different volume growth curves for
stands of the same site index illustrate this point (Figures 31 and
32).

The trend of later culmination of mean annual increment on sites
with environmental limitations to tree growth becomes even more evi-
dent near the limits of aborescent vegetation. Height and basal area

growth rates of Pinus monophylla - Juniperous osteosperma stands in

Nevada and eastern California are unrelated to age, stocking or basal
area in '"closed" stands (Meeuwig, 1979). Instead, basal area growth

rate and maximum height are apparently site dependent. Tsuga merten-

siana dominated forests in the High Cascades of Oregon provide an-

other example (Herman and Franklin, 1976; Johnson, 1950). Height

growth patterns of Tsuga mertensiana show much less curvature than

Tsuga heterophylla so an analysis similar to the above would show much

later culmination of mean annual increment.
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SYNTHES!S

The Pacific Northwest is a region of Pseudotsuga menziesii-domin-

ated forests. A very narrow strip of coastal Picea-Tsuga forest and
montane and subalpine forests above about 1,300 m are the only signifi-
cant forested exceptions west of the Cascades. It is both the ecolog-
ically and economically dominant species in this region. Pseudotsuga
plays these roles due to an unequalled combination of characteristics
(Minore, 1979). Under many conditions this long-lived, thick-barked
species seeds in rapidly following infrequent catastrophic fires
(Isaac, 1943). Its fast-growing progeny dominate subsequent stands.
Although it is usually the dominant it is rarely the climax species

(Munger, 1940). Tsuga heterophylla and many of Pseudotsuga's other

associates are more tolerante (Minore, 1979) and reproduce and grow
well under its shade while its own progeny do not (Munger, 1940) .

Tsuga is the climax species in most of this area though Abies amabilis

occupies this role at higher elevations (Franklin and Dyrness, 1973).

Within the matrix of relatively mesic Tsuga-climax sites are
patches of hotter and drier habitat where Tsuga is virtually absent
and Pseudotsuga or another conifer is climax (Dyrness et. al., 1974).
Leaf areas and canopy densities are less than on the mesic sites
(Gholz et. al., 1976) which is one reason Pseudotsuga can reproduce
under these canopies.

Occurrence of dry sites is determined more by moisture than by
temperature. Dry site moisture stresses are consistently higher than
those of Tsuga climax sites but overlap in temperature is great

(Chapter 3).



142

Dry site forests show much compositional variety within the
Willamette National Forest. Some variability is due to geographical
(especially latitudinal) variation in flora (Chapter 4). Ory sites
are much more extensive in the south - occurring on more mature soils
and gentler land forms. Much of the latitudinal variation in flora-
and greater extent of dry sites in the south is due to reduced preici-
tation, higher temperature (Chapter 2) and higher evaporative demand
(Waring et. al., 1978) with decreasing latitude.

One important feature of dry site forests is their diversity in
composition, structure and productivity. In some respects, it is
greater than  any other forest type. A small change in environment
can make a large difference in community structure and species compo-
sition at the hot, dry extreme of coniferous forest growth. As an
example, in intensive plot 2 basal area of one m radius plots ranged
from three to 153 mz/ha while the vegetation ranged from grass and
annual herbs to heavy low shrubs and lush perennial herbs. This is in
part due to soil characteristics and topography. As a consequence
there is much variability within the community types described here.

Dry coniferous forest commonly occurs on south-facing, steep,
convex land forms where thin, poorly developed soils are often appar-
ently perpetuated by erosion. It also occupies gentler land forms,
especially in the Oakridge and Rigdon Districts where the Pseudotsuga/

Berberis/Disporum community occurs on gentle slopes with well-developed

soils.
Fire is the primary initiator of stands and of younger age

classes. Stands initiated following a catastrophic fire are burned at
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intervals that average 100 years by fires that kill only part of the
overstory. This initiates a new age cohort. This process can lead to
three or more cohorts in one stand producing an uneven-aged structure
that is in striking contrast to the often even-aged structure of
Pseudotsuga on more mesic sites.

Regeneration is slow followﬁng these disturbances. Though hard
evidence is lacking regeneration is probably slower following complete
stand destruction than under partial shade which follows a less des-
tructive fire. Such shade offers respite from high evaporative dem-
ands and temperatures.

Height growth of dry site Pseudotsuga is initially slower but
sustained to a greater age than that of Pseudotsuga on more mesic
sites. Volume and biomass growth should be similarly affected.
Several other forests which occur near the environmental 1imits of
arborescent growth appear to have similar trends of biomass accretion.

The patterns of natural stand development discussed above have
important management implications. A selection or shelterwood silvi-
cultural system approximates the natural functioning of these ecosys-
tems closer than clear cutting. The partial overstory will buffer
extremes of temperature and evaporative demand and so benefit regen-
eration. It will also utilize the growing space during the regener-
ation process which is quite long in natural stands. Slow reproduc-
tion can be accelerated on some dry sites (e.g., the Pseudotsuga/

Berberis/Disporum type) but on the most extreme sites (e.g., the

Aspidotis phase of the Pseudotsuga/Holodiscus/grass type) this will

be difficult.
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The number of entries should be minimized on dry sites on steep,
easily-eroded, convex land forms. Thus the selection systems, at
least with frequent cuttings, should probably not be used on these
dry sites. Longer rotations will also lessen management-induced ero-
sion. Soil loss from these thin soils may have a greater effect on
vegetative growth than loss from deeper soils.

Some dry coniferous forests may not be appropriate for timber
management, due to the low productivity, high erosion hazard, diffi-
cult regeneration problems and relatively high values of the other
resources. Other values which may be important include scenery -
ridges are often easily visible - and wildlife - animal trails and
deer bedding sites are very common.

Maximum mean annual increment occurs later on dry sites than on
mesic sites of similar site index based only on the difference in
height growth curves. Typically slow regeneration, even when these
sites are planted, will further retard maximum mean annual increment.
So if high volume productivity is a management goal, rotations must
be longer than on mesic sites. Intermediate cuttings will reduce age
of mean annual increment. But their utility for this will be re-
stricted when regeneration is slow and stocking remains low for a
significant part of the rotation.

Due to more linear height growth curves and inverse J-shape dia-
meter distribution on dry sites McArdie et. al.'s (1961) site index
curves and yield tables are not applicable.

This information on composition, structure and the functioning

of dry forests comes in large part from studying old communities which



145
have relatively stable vegetation and long histories contained in
ages, scars, and boles. The primeval forest is valuable for this

type of basic forest research.
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This is a complete listing of all taxa identified on the

Names of trees follow Little (1979) and names

of all other taxa follow Hitchcock and Cronquist (1973) except

for a few uncommon taxa which follow Peck (1961).
follow Garrison et.

(1976) .

al.

Abbreviations

Abbreviation

Scientific Name

Common Name

Abam
Abpr
Abgr
Abgrc
Acma
Arme
Cach
Lide
Pila
Pipo
Psme
Prunu
Prem
Quga
Tabr
Thpl
Tshe

Acci
Acgl
Amal
Arco
Cach
Cein
Cesa
Conu
Costo

Cococ

Gafr

Trees

Tall

Shrubs

Abies amabilis

Abies procera

Abies grandis 1/
Abies grandis/concolor—
Acer macrophy!llum

Arbutus menzies ii

Castanopsis chrysophylla

Libocedrus decurrens

Pinus lambertiana

Pinus ponderosa

Pseudotsuga menziesii

Prunus spp.

Prunus emarginata
Quercus garrvyana

Taxus brevifolia

Thuja plicata

Tsuga heterophylla

Acer circinatum

Acer glabrum

Amelanchier alnifolia
Arctostaphylos columbiana

Castanopsis chrysophylla

Ceanothus integerrimus

Ceanothus sanguineus

Cornus nuttalli

Cornus stolonifera v.
occidentalis

Corylus cornuta v.
californica

Garrya fremontili

silver fir
noble fir
grand fir

bigleaf maple
madrone

golden chingquapin
Incense-cedar
sugar pine
ponderosa pine
Douglas-fir
cherry

bitter cherry
Oregon white oakd
pacific yew
western red-cedar
western hemlock

vine maple
rockymountain maple
serviceberry

hairy manzanita
golden chinquapin
deerbrush

redstem ceanothus
pacific dogwood
red-osier dogwood

California hazel

Freemont silktassel

1/ Intergrade between Abies grandis and Abies concolor (white fir).
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Common Name

Hod i
Osce
Phle
Rhpu
Rhma
Rhdi
Ribes
Ricr
Rosa
Rogy
Rupa
Salix
Vapa
Vame

Low Shrubs

Beaq
Bene
Chme
Chum
Gaov
Gash
Loci
Lohi
Pamy
Rula
Runi
Ruur
Symo
Whmo

Herbs

Acmi
Actr
Adbi
Adpe
Alvi
Anemo
Ande
Anly 2
Anor
Anten
Apan
Arca 3
Arma 3
Arnic
Asca 3

Holodiscus discolor
Osmaronia cerasiformis
Philadelphus lewisii
Rhamnus purshiana
Rhododendron macrophyl lum

Rhus diversiloba

Ribes spp.

Ribes cruentum

Rosa spp.

Rosa gymnocarpa

Rubus parviflorus
Salix spp.

Vaccinium parvilfolium
Vaccinium membranaceum

Berberis aquifolium
Berberis nervosa
Chimaphila menziesii
Chimaphila umbellata
Galtheria ovatifolia
Galtheria shallon
Lonicera ciliosa
Lonicera hispidula
Pachistima myrsinites
Rubus lasiococcus
Rubus nivalis

Rubus ursinus
Symphoricarpos mollis
Whipplea modesta

Achillea millefolium
Achyls triphylla
Adenocaulon bicolor
Adiantum pedatum
Allotropa virgata
Anenome spp.

Anemone deltoidea
Anemone lyallii
Anemone oregana
Antenaria spp.
Apocynum androsaemifolium

Aralia californica
Arenaria macrophylla
Arnica spp.

Asarum caudatum

oceanspray
Indian plumb

Lewis mockorange
cascara buckthorn
pacific rhododendron
poison oak

currant, goosebeery

shinyleaf gooseberry
rose

baldhip rose

western thimbleberry

willow

red huckleberry
thin-leaved huckie-
berry

shining Oregon grape
Cascade Oregon grape
little prince’s~pine
common prince's-pine
Oregon wintergreen
salal

trumpet honeysuckle
hairy honeysuckle
myrtle boxwood

dwarf bramble

snow bramble

Pacific blackberry
creeping snowberry
modest whipplevine

western yarrow
vanillaleaf
trailplant
maidenheir fern
candystick
windflower
threeleaf anemone
lyall anemone
Oregon anemone
pussytoes
spreading dogbane
elk clover
bigleaf sandwart
arnica
British Columbia
wildginger
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Common Name

Asde
Asra
Borag
Brass
Brco
Brho
Cabu
Caloc
Capr
Casc
Cirsi
Copa

Cohe
Coum
Compo
Cony

Coral
Coma
Come
Coca
Cram
Cygr
Daca

Dispo
Diho
Ebau
Epan
Epmi

Epwa
Eriog
Erla
Erar
Frve
Gaap
Gaor
Gatr
Gica
Goob
Haun
Heuch
Hemi

Hial

Hype

3

2

3
2

3

4

2

Aspidotis densa
Aster radulinus

Boraginaceae spp.
Brassicaceae spp.
Brodiaea congesta
Brodiaea howellii

Calypso bulbosa
Calochortus spp.
Campanyla prenanthoides
Campanula scouleri
Cirsium spp.

Collinsia parvifliora

Collomia heterophylla
Comandra umbellata

Compositae spp-
Convolvus nyctagineus

Corallorhiza spp.
Corallorhiza maculata
Corallorhiza mentensiana

Cornus canadensis
Cryptantha ambiqua
Cynoglossum grande
Daucus carota

Disporum spp.
Disporum hookeri

Eburophyton austiniae
Epilobium angustifolium
Epilobium minutum

Epilobium watsonii
Eriogonum spp.
Eriophylium lanatum
Erysimum arenicola
Fragaria vesca

Galium aparine

Gal ium oreganum
Galium triflorum
Galia capitata
Goodyera oblongifolia
Habenaria unalascensis
Heuchera spp-
Heuchera micrantha

Hieracium albiflorum

Hypericum perforatum

podfern
roughleaved aster
Borage family
mustard family
northern saitas
Howell's brodia
fairy-slipper
thistle
California harebell
varied-leaf collomia
thistle
smali-flowered blue-
eyed Mary
varied-leaf collomia
bastard toad-flax

aster family
night-blooming
morning glory
coral-root
spotted coral-root
western coral-root
bunchberry dogwood
obscure cryptantha
Pacific hound's-tongue
wild carrot, Queen
Anne's lace
fairybells
Hooker's fairy bells
phantom-orchid
firewood
small-flowered willow-
weed
Watson's willow-weed
wild buckwheat
wooly eriophylium
wallflower
woods strawberry
goose grass
Oregon bedstraw
sweetscented bedstraw
bluefield gilia
rattlesnake-plantain
Alaska rein-orchid
alumroot
small-flowered alum-
root
white-flowered hawk-
weed
St. John's-wort
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Common Name

Hymo
Iris
lrch
Irte
Lamu
Lathy
Lane
Lapo
Legum
Liap

Lilia
Liwa
Libo 2
Loma 2
Locr
Lomi

Lone 2
Lopu
Lupin
Lula
Mama
Mimul
Mial
Migu
Moun 2
Monti
Mope
Mos i
Nepa

Orchi
Osch
Oxsu
Pera
Penst
Phlox
Phad
Polyp
Pogl 4
Pohe 2
Polo 2
Pomu
Pomui

Pomum

Hypopitys monotropa
iris spp.

iris chrysophylla
lris tenax

Lactuca muralis
Lathyrus spp.
Lathyrus nevadensis
Lathyrus polyphyllus
Leguminosae spp.

Liugsticum apiifolium

Liliaceae spp.
Lilium washingtonianum

Linnaea borealis
Lomatium martindalei
Lotus crassifolius
Lotus micranthus

Lotus nevadensis
Lotus purshiana
Lupinus spp.
Lupinus latifolius
Madia madioides
Mimulus spp.
Mimulus alsinoides
Mimulus guttatus
Monotropa uniflora
Montia spp.

Montia perfoliata
Montia sibirica
Nemophila parviflora

Orchidaceae spp.
Osmorhiza chilensis
Oxalis suksdorfii
Pedicularis racemosa
Penstemon spp.

Phlox spp.

Phlox adsurgens

Polypodium spp.
Polypodium glycyrrhiza

Polystichium hesperium

Polystichium lonchitis

Polystichium munitum

Polystichium munitum v,

imbricans

Polystichium munitum v.

muni tum

fringed pinesape

iris

slender-tubed iris

Oregon iris

wall lettuce

peavine

peavine

Pacific peavine

pea family

celery-leaved licorice-

root

lily family

Washington lily

twinflower

few-flowered lomatium

big deervetch

smell-flowered deer-
vetch

Nevada deervetch

Spanish-clover

Lupine

broadleaf lupine

woodland tarweel

monkey-flower

checkweed money-flower

yellow monkey-flower

indian pipe

montia

miner's lettuce

western spring beauty

small-flowered nemo-
phila

orchid family

mountain sweet-cicely

western yellow oxalis

leafy lousewort

pens temon

phlox

periwinkle penstemon

licorice fern

licorice fern

mountain holly-fern
sword-fern

imbricate sword-fern

common sword-fern
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Abbreviation Scientific Name Common Name

Prvu Prunella vulgaris common selfheal

Psph Psoralea physodes California scarf-pea

Ptaq Pteridium aquilinum bracken fern

Ptan Pterospora andromedea pinedrops

Pyrol Pyrola spp. wintergreen

Pyap Pyrola aphyllia leafless pyrola

Pypi Pyrola picta whitevein pyrola

Pyse Pyrola secunda one-sided pyrola

Sapr Sagina procumbens procumbent peariwort

Sado Satureja douglasii yerba buena

Saxif Saxifragaceae spp. Saxifrage family

Scrop Scrophulariaceae Figwort family

Sedum Sedum spp. stonecrop

Sesp Sedum spathulifolium spatula-leaf stonecrop

Sewa 2 Selaginella wallacei Wallace's selaginella

Senec Senecio spp. 2/ groundsel

Sewe Senecio neowebsteri— Olympia mountain
butterweed

Sesy Senecio sylvaticus woodland groundsel

Sevu Senecio vulgaris common groundsel

Sica 2 Silene campanulata slender campion

Sime Silene menziesii Menzies' silene

Smra Smilacina racemosa western solomon-plume

Smst Smilacina stellata stary solomon-plume

Stach Stachys spp. hedge-nettle

Stri Stacys rigida rigid hedge-nettle

Syre Synthyris reinformis snow-gqueen

Tiun Tiarella unifoliata coolwort foamflower

Tria 2 Trientalis latifolia star flower

Trmi Trifolium microcephalum small-head clover

Trva Trifolium variegatum white-tip clover

Trill Trillium spp. wake~-robin

Trov Trillium ovatum western trillium

Umbe 1 Umbeiliferae sp.. parsely family

Vahe Vancouveria hexandra inside-out-flower

Vise Viola sempervirens everygreen violet

Viam Vicia americana American vetch

Xete Xerophyllum tenax bear-grass

Grasses

Agdi Agrostis diegoensis thin bentgrass

Bromu Bromus spp. brome

Brvu Bromus wvulgaris Columbia brome

Cyec Cynosiurus echinatus hodgehog dogtail

Daca Danthonia californica California fescue

Dasp Danthonia spicata common wild oatgrass

2/ Far from its known Bnge but a specimen most closely matched this

species in Hitchcock and Cronquist (1973).
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Common Name

Elgl
Festu
Feca
Feoc
Feru
Fesu 2
Kocr
Melic
Meha
Mesu
Poa
Trca

Elymus glaucus

Festuca spp.

Festuca californica

Festuca occidentalis

Festuca rubra

Festuca subuliflora

Koeleria cristata

Melica spp.

Melica harfordii

Melica subulata

Poa spp.

Trisetum canescens

Grass-like plants

Carex
Cape 5
Luca 2

Carex spp-.

Carex pennsylvanica

Luzula campestris

blue wildrye
fescue .
California fescue
western fescue

red fescue
crinkle awn fescue
prairie Junegrass
oniongrass
Harford's melica
Alaska onion grass
bluegrass

tall trisetum

sedge
long stolon sedge
field woodrush



APPENDIX 2

REFERENCE STAND DATA SUMMARIES
The locations and physical characteristics of reference stands
and methods of data collection are given in Chapter 3 (figure
8, table 1). |In the plant moisture stress tables the dates are
for the morning the pressure bombing was done. Species abbrevia-
tions are defined in Appendix 1. Asterisks in the computer gen-
erated thermograph data. summarizations indicate values with more

than five missing observations in the month.
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1977 Predawn plant moisture stress (bar) on the reference
stands. Heavy rain (ca. 2.0cm) the night of 770823 prevented
sampling most reference stands in late August.

Reference Species Date ( month, day )
stand (number
number of trees) 0810 0811 0812 0823
24 Psme(5) 14.8 14
Tshe(h) 9.4 11.9
43 Psme(3) 16.6
Tshe(5) 10.9
Lide(1) 11.9
20 Psme (7) 19.1
34 Psme (4) 15.7
Abgr (1) 11
Lide(1) 13
35 Psme (4) 16.7
Abgr(1) 9
Lide(1) 18
5 Psme(4) 22.3
Lide(2) 10.7
8 Psme(5) 18.5
Lide(1) 16.5
Quga(1) 8.0
Ly Psme (4) 14.3
Tshe(2) 16.5



1978 Predawn plant moisture stress (bar)
August rain resulted in lower stresses at two of three

stands.

reference stands sampled in late August.

on the reference

164

Reference Species Date (month,day) = = = = = = = = = - -
Stand - (number
number of trees) 0712 0713 0714 0802 0803 0804 0823
24 Psme (5) 6.1 9.9
Tshe (4) 4.8 6.6
43 Psme (3) 5.7 9.3
Tshe (5) 4.5 5.6
Lide (1) L 6 5.6
20 Psme (7) 9.2 14.9 8.0
34 Psme (&) 8.2 7.1 9.2
Abgr (2) 7.6 5.6 7.6
Lide (3) L. 6 5.6 5.9
35 Psme (5) 9.1 8.1 6.5
Abgr (1) 5.4 7.3 6.5
Lide (1) 5.1 6.3 5.4
5 Psme (6) 8.2 13.1
Lide (3) 6.6 7.0
8 Psme (7) 9.4 15.8
Lide (1) 9.2 13.3
Ouga (1) L. 4 7.5
L Psme (3) 6.8 7.8
Tshe (3) 5.2 6.6
Lide (1) 5.4 6.8
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1978 growing season plant moisture stress for seven Pseudo-
tsuga in reference stand 20 on the H.J. Andrews

Date Stress
(month, day) (bar)
0713 9.2
0803 4.9
0823 8.0
0913 L.6
1006 9.2
1025 12.5
1025 1.3/

/

Iz

Data for six trees from Art McKee, H.J. Andrews Exp. Ecol.

Res. Site Director, on other dates in this year.
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APPENDIX 3

KEY TO THE PLANT COMMUNITY TYPES

This key is designed to work on dry coniferous communities
greater than approximately 100 years in age in the area of this
study. This includes the Detroit, McKenzie, Blue River, Oakridge
and Rigdon Ranger Districts on the Willamette National Forest in
Oregon. Dry coniferous communities are defined as lacking sig-
nificant Tsuga of any size class and not identifiable as any
habitat type of DyFness et al. (1974) other than their Pseudotsuga/
Holodiscus type. This last requirement excludes mesic sites

young enough to have no Tsuga reproduction. Abies grandis (or

concolor) is apparently climax in some moderately dry ecosystems,
primarily in the southern end of the study area. These communities
are also excluded from the definition of dry coniferous forest.
Ideally, plant community definitions and keys are tested in
the field and revised several times before use. These have not
been field tested but the key does correctly classify all the
plots in this data set (Appendix 6 ). In an effort to assure its
reliability much information is included in the key which may prove

to be unnecessary following more thorough testing.
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Libocedrus decurrens dominates reproductive size classes
. B

Pseudotsuga menziesii dominates reproductive size classes
Cc

Chimaphila umbellata and Chimaphila menziesii almost always

present; Taxus brevifolia and Cornus nutallii usually present;

Whipplea modesta..and tonicera ciliosa almost never present.
Libocedrus/Chimaphila community

Whipplea almost always present and usually more than 4%
cover; Lonicera ciliosa often present; Chimaphila, Taxus
and Cornus usually absent.

Libocedrus/Whipplea community

Disporum spp., Apocynum androsaemifolium, Osmorhiza chilensis,
Vancouveria hexandra and Melica subulata almost always
present; Philadelphus lewisii, Cynoglossum grande, Pteridium
aquilinum, Satureja douglasii, and Festuca californica
usually present

Pseudotsuga/Berberis/Disporum community

Disporum, Philadelphus, Cynoglossum, Pteridium aquilinum,
and Festuca-ecalifornica-rares; Apocynum, Osmorhiza, Satureja,
Vancouveria and Melica subulata uncommon . . . . . . . . D

Acer circinatum, Corylus cornuta, Cornus, Taxus, Berberis
nervosa and Gaultheria shallon have greater than 10% cover
as a group;

Pseudotsuga/Holodiscus-Acer community

Cover of the above group of shrub species less than or equal
to 10%.
Pseudotsuga/Holodiscus/grass community . . . . E

E. Aster radulinus, Selaginella wallacei and Elymus
glaucus, usually present; Achillea millifolium,
Aspidotus densa, Brodia conjesta, Cirsium spp.,
Epilobium minutum and Koeleria cristata common
to occassional, Danthonia spp. occassional; Chima-
phila umbellata and Festuca occidentalis rare.

Aspidotis phase

EE. Festuca occidentalis and Chimaphila umbellata common;
Achillea, Aspidotis, Brodia, Cirsium, Selaginella,
Danthonia, Koeleria and Epilobium minutum rare.

Collomia phase




APPENDIX 4

PLOT LOCATION AND PHYSICAL CHARACTERISTICS
Soil orders follow the Soil Survey Staff (1975). Water holding capacities were calculated
by program Sh2o (see Appendix 9).

Plot# Location Elevation Slbpe Aspect Soil order Water holding
(based on the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township Range Pit 1 Pit 2
(south)  (east)
1 NWL 31 15 5 689 65 212 Inceptisol Inceptisol 39 59
2 NEZ 31 15 5 689 85 180 Inceptisol Entisol 12 37
3 SELZ 31 15 6 853 69 108 Ailfisol Inceptisol 77 90
L SE4 1 21 3 594 75 180 Entisol 215 17
5 SEZ 11 21 3 564 25 210 Alfisol Alfisol 153 69
6 NEZ 9 22 5 1021 62 180 Inceptisol 72
7 NWL 27 22 5 975 81 205 Entisol 21
8 NELZ 24 21 3 625 63 260 Inceptisol Inceptisol 55 Ls
9 SWi NEZ 29 20 3 610 70 250 Entisol 53
10 NWL Nwi 32 20 3 808 ks 202 Incpetisol 17

L1



Plot# Location Elevation Slope Aspect Soil order Water holding
(based on the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township Range Pit 1 Pit 2
(south) (east)

11 SWk b4 25 4 1113 43 225 Inceptisol 155
12 NEZ 5 25 4 945 73 180 Inceptisol 108
13 SWk 27 23 3 732 36 270 Ailfisol 128
14 swi  SEX 21 23 3 663 24 202 Alfisol 190
15 SEL  SWi 34 22 3 526 72 225  Entisol Al fisol 25 87
16 SW:k Swi 28 20 4 975 54 270  Entisol 33
17 NW: 8 21 5 960 80 225 Entisol 26
18 NEZ Nwi 4 21 5 777 70 247  Inceptisol Entisol 43 9
19 NWi SWk 7 9 7 1249 43 225 Inceptisol 104
20 SEX SWL 14 9 6 884 8 247 Alfisol 95
21 SWE  Swi 14 9 6 815 57 180  Alfisol 89
22 SEX  NWE 14 10 6 853 63 200 Inceptisol 6L
23 Swi NEZ 34 9’ 7 1082 67 200 Entisol Entisol 47 13
24 swi 27 9 6 884 68 225 Inceptisol 84

25 SWE 27 8 4 594 62 225 Entisol Entisol 12 18

91



Plot# Location Elevation Slope Aspect Soil order Water holding
(based on the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township Range Pit 1 Pit 2

(south) (east)
26 NWi 5 9 L 701 72 225  Inceptisol 54
27 NEZ 35 18 5 610 76 226  Inceptisol Inceptisol 43 94
28 Ni NEZ 35 18 5 914 50 225 Inceptisol 33
29 SWi 29 18 6 846 50 205 Inceptisol Inceptisol 80 26
30 NWi SEL 5 16 6 1250 74 225  Inceptisol lInceptisol 101 62
31 NEZ SEL 27 15 6 838 38.. 225 Inceptisol Inceptisol 151 155
32 SEX 27 15 6 884 68 205 Inceptisol 107
33 SEZ 11 18 5 1082 75 112 Inceptisol 79
34 NW% 22 18 5 899 75 225 Inceptisol 59
35 NWi 22 18 5 899 60 185 Inceptisol Entisol L8 29
36 NEZ 23 10 6 701 65 180 Inceptisol 98
37 swi 35 8 L 792 67 225 Inceptisol Inceptisol 68 Ly
38 Swh 35 8’ 4 625 80 270 Entisol 5
39 SWi 7 10 6 686 L8 240 Inceptisol 179
Lo SEZ 10 9 7 1143 72 246 Inceptisol 101

LLL



Plot# Location Elevation Slope Aspect Soil order Water holding
(based on the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township Range Pit 1 Pit 2
(south) (east)

I NWZ 14 15 6 777 82 215 Inceptisol inceptisol 47 LY
42 NW# 14 16 5 488 80 190 Inceptisol 132

43 swi 27 9 6 869 65 172 Inceptisol 107

4 NEX 24 21 3 640 75 315 Alfisol  Inceptisol 193 182
45 SWE 26 18 5 930 72 240 Inceptisol 159

46 SEL NEEX 11 18 5 869 65 170 Alfisol Alfisol 64 80
47 NW:  Swi 1 15 6 792 37 267 Inceptisol 93

48 NWH  SWE 6 16 5 492 k9 227 Alfisol Inceptisol 56 93
49 NWE  ONWE 11 21 3 610 67 254 Alfisol 180

50 Nwi NEX 33 19 6 957 30 165 Entisol 74

51 SWE Swi 6 10 6 732 68 212  Entisol 53

52 Nwi  NWi 7 10 6 716 80 268 Entisol 55

53 Swi SEZ 23 15 5 1097 58 270 Entisol 49

54 SEX NEXZ 14 18 5 847 72 260  Entisol Entisol 71 92

55 NE: NEF 14 18 5 823 67 220  Inceptisol 100

8L1



Plot# Location Elevation Slope Aspect Soil order Water holding
(based on the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township  Range ‘ Pit 1 Pit 2
(south)  (east)

56 SWi  SW& 29 15 5 586 77 157 Entisol Entisol 86 52
57 SWL  Swi 29 15 5 560 55 215 Entisol Entisol 39 4
58 NEX Nw: 28 15 5 683 74 186  Inceptisol Inceptisol 106 18
59 Nwi - SE& 20 20 3 910 58 205 Alfisol Entisol 180 18
60 Nwi SEX 20 20 3 930 50 230 Alfisol Alfisol 158 4o
61 NWw: SEL 20 20 3 930 60 200 Inceptisol Entisol 88 13
62 SEL NEZ 2 22 3 525 55 204 Inceptisol 147

63 SEL NEZ 2 22 3 550 42 243  Inceptisol Inceptisol 110 28
64 NEX SEX 21 23 3 632 34 204 Alfisol Alfisol 147 128
65 SE+ SEX 21 23 3 712 43 204 Alfisol 17

66 SEX SEX 11 21 3 495 32 240  Alfisol 120

67 Nws SEX 27 23 3 765 22 240  Inceptisol 73

68 Swi Swi 22 23 3 814 63 283 Inceptisol 9

69 SWi  NEZ 2 24 3 977 20 210 Alfisol 124

61



Plot# Location Elevation Slope Aspect Soil order Water holding
(based of the Willamette Meridian) (meters) (%) (deg.) Pit 1 Pit 2 capacity (mm)
Section Township Range Pit 1 Pit 2
(south) (east)

70 NEZ NwWi 34 19 5 775 73 266 Inceptisol Inceptisol 44 i
71 SWi SWi 11 15 6 740 80 205 Inceptisol Entisol 88 96
72 SWi SEZ 23 15 5 1045 80 198 Entisol 98

73 SWi SEZ 11 15 6 853 L6 130 Inceptisol Inceptisol 79 28

081
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APPENDIX 5

CONSTRUCTION OF SPECIES COVER DATA SETS
This appendix describes the construction of large and small species
cover data sets from the field data sheets. |t assumes knowledge
of the associated methods in Chapter 4.

Trace values were recorded in the field as .1 to .9 when,
respectively, 1 to 9 or more individuals of a species were present
on a plot and cover was less than 0.5%. These trace values were
changed on the data in TP56 format as follows:

field value: .1 .2 .3 .4 .5 .6 .7 .8 .9

lab value : .1 .1 1 .2 .2 .2 .2 .2 .3
This was done so that sums of traces ( as described below)
would give realistic estimates of combined cover. This is important
because many species have covers of less than two or three percent

on dry sites.

Construction of the Large Data Set

The large data set was constructed in positional format from
the TP56 format data using program SimdatZ (Appendix 9). It is
limited to the 131 species which occur on three or more vegetation
plots. All the species in this data set which occur on three or more
dry site plots are listed in table 5. When this data set was con-

structed the covers of the taxa on each line were summed and given
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the name of the taxon on the left.

Abies grandis Abies concolor

Prunus : Prunus emarginata

Lupinus latifolia Lupinus

Heuchera micrantha Heuchera

Iris Iris chrysophylla, |. tenax

Mimulus Mimulus alsinoides, M. guttatus

Montia Montia perfoliata, M. siberica

Phlox adsurgens Phlox

Sedum Sedum spathulifolium

Senecio Senecio sylvaticus, S. vulgaris,
S. websteri

Melica subulata Melica (all bulbous Melicas)

Carex Carex pennsylvanica

Danthonia Danthonia californica, D. spicata

Taxa were pooled for these reasons:

1. They were felt to be ecologically equivalent (Mimulus,
Danthonia). These taxa were present on very few plots.

2. They are not taxonomically distinct (Abies).

3. Problems were encountered in distinguishing closely related
taxa because features necessary for identification were not present
in some locations or at some times during the field season (Prunusi

Iris, Mimulus, Montia, Sedum, Senecio, Carex).

4. Although seme individuals were not identified to species
all identified plants were of the species listed and unidentified
individuals were thought to probably be that species (Lupinus,

Heuchera, Phlox, Melica).
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Construction of the Small Data Set

The small data set was constructed in positional format from
the TP56 format data using program Simdat2 (Appendix 9). It was
limited to 98 species so it could be used in computer programs
with limited array sizes ( e.g. Ordiflex, Gauch 1977). Taxa occuring

on less than four or five plots, ;Ltaxa originally thought not to

have ecological significance (e.g. Chimaphild umbellata), and

Pseudotsuga were not included. Taxa pooled in the large data set

were pooled in the small data set. The following taxa were also

pooled.
Corallorhiza Corallorhiza maculata, C. mertensiana
Disporum Disporum hookeri
Polypodium Polypodium glycyrrhiza, P. hesperium
Festuca occidentalis Festuca rubra, Festuca (small, narrow-

leaved bunch grasses only)
Taxa were pooled because:

1. They were thought to be ecologically similar and accurate
identification of some plants was not possible because samples
were lost before they were identified in the lab (Polypodium,
Festuca).

2. Problems were encountered in identifying closely related

taxa because flowers were not present late in the summer (Corallor-

hiza, Disporum).
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APPENDIX 6

SRECIES COVER DATA

These tables present cover of all species present on three or
more plots, i.e. they present the large vegetation data set
(Appendix 5). Tables were produced from the large data set by
program Order 2 (Appendix 9). Species abbreviations are given in
Appendix 1 and follow Garrison et al. (1976). They are prefixed
by a number indicating life form as follows:

1 = grass, 2 = sedge or rush, 3 = herb, 4 = shrub, 5 = tree.
Plots are grouped by community. The community summaries include:
average cover over the plots in which a species occurs ( COV2),
constancy (CONS), number of plots in which a species occurs (OCUR),

and species importance (IMPO). Importance is calculated as

.
IMP0 = \/covz - CONs

Plots 38 and 40 are not included because as outliers they
were not included in the classification. Plot 70 is not included
because it was taken in a highly disturbed partial cut stand to

document conditions where four trees were dissected.
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APPENDIX 7

STAND TABLES
Stand tables produced by program Stantab (Appendix3) are
presented for each plot and are summarized by community. The
species alpha codes are given in Appendix 1 and follow Garrison
et al. (1976). Species are subdivided by CODES for live (L),

dead (D), mineral soil rooted (M), and wood rooted (W).

individual Plot Tables

The headings of the individual plot stand tables contain
general plot information and some items relevant mainly to data
set structure. Some of the plot data may need explanation. The
AREA 1D codes, given in Hawk et al. (1979), are prefixed by the
letter 0 for Oregon the next three letters are abbreviations
defined as follows:

DET Detroit Ranger District
MKU  upper McKenzie River drainage, t.e. above Belknap Springs

MK remainder of McKenzie District
HJA H.J. Andrews Exp. Ecol. Res.
BR remainder of Blue River District

0AK  Oakridge District
RIG Rigdon District

Plot type is either full standard (FS) or half standard (HS)
(Hawk et al. 1979). They are 1000 m2 and 500 m2 respectively, and

size is the only difference between them.
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Landform is a 6 character code depicting geomorphic, hydrologic,

and topographic characteristics of the plot (Hawk et al. 1979):

Character 1: Primary ridge position

T = topslope
M = midslope
B = bottom slope

Character 2: geomorphic unit (general lie of the land)

R = ridgetop 0-4 degrees (0-7%) slope

C = creep slope, L4-45 degree (7-100%) slope, usually the edge
of the ridge or a bench.

F = fall face, greater than or equal to 45 deg (100%) slope.
Includes cliffs, scarps and very steep slopes.

T = upper transport slope, usually 25-35 deg (47-70%) but up
to 45 deg (100%) slope. Includes areas of active transport of sur-
face materials (slides, s}umps or creep). It is located on the
upper third of the transport slope.

M = middle transport slope. Same as T but on middle third of
transport slope.

B = bottom transport slope. Same as T but on lower third of
transport slope.

D = colluvial top slope, 5 - 25 deg (9-47%) slope. Colluvial
or depositional area, including surfaces of inclined slump benches
and terrain of gentle relief. It occurs on the upper one third
of the colluvial slope.

E = colluvial midslope. Same as D but on middle third of
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colluvial slope.

G = colluvial bottom slope. Same as D but on bottom third of
colluvial slope.

A = alluvial toeslope, includes areas of gentle relief where
alluvial deposition of sediments is or has recently occured to form
terraces or plains.

S = stream channels, including the bed and walls of present
streams, rivers or annually wet oxbows of nearby streams.

Character 3: primary hydrologic feature of the plot

D = ''dry'', no visible annual or perennial streams in or near
the plot. (Near = 3 plot radii from plot center. Use 1/2 ave
dimension of rectangular plot.)

A = annual stream channels in or near plot. Water need not
be present during dry season.

P = perennial stream present. Water must be present all

year long.
S = seeps common, indicated by local groups of riparian plants.
W = standing water present in or near plot. This may be a

lake, pond, marsh, bog or water within 25 cm of surface in soil pit.
Character 4: secondary hydrologic feature code, includes features
described under character 3 above which occur as inclusions of
greater than 20%.
Character 5: describes topography in the horizontal (across slope)

plane.
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C = extreme concavity

B = slight concavity

S = smooth terrain

R = rolling terrain with both concavity and convexity

V = slight convexity

W extreme convexity
Character 6: describes topography in the vertical (up - down
slope) plane with the same character 5 codes.

The HABITAT codes are the plant community computer codes

in table b4:
PMHDGR Pseudotsuga/Holodiscus/grass community
PMHGA Aspidotis phase
PMHGC Collomia phase
PMHDAC Pseudotsuga/Holodiscus=-Acer
PMBADI Pseudotsuga/Berberis/Disporum
LDWM Libocedrus/Whipplea
LbCU Libocedrus/Chimaphila

Since all vegetation plots were uncorrected for slope the
slope correction factor shown was calculated from the slope (5) as
Slope c.f. = 1.0 / (cos (arctan (slope/100.0) ) )
The plot size conversion factor is the number of plots needed to
equal one hectare of area. The product of these (both conversion
factors combined) was multiplied by the tree tallies and gave

numbers per hectare.



203

Several headings on the individual plot stand tables may also

need explanation:
1. Under reproduction: REPRO LT 137CM
a. The size of the area sampled
in square meters is labeled
b. The number of trees actually
tallied is labeled
¢. Regeneration density in number

per hectare is labeled

SAMP
AREA
(M2)

TALY

NUM
/HA

2. The actual measured diameters (cm) of trees greater than

120 cm DBH is given as well as the number of these trees per hec-

tare (NUM 7HA)

3. The total number of stems greater than 10 cm DBH is given

on a per hectare basis (TOTAL STEMS GT10CM /HA)

Summary Tables

Average values and sample standard errors are provided for

each community and for the Tsuga-climax or coclimax plots.

standard errors (standard error of the mean) are calculated as

SE = (sxx —(éx : S%))//Qn - 1)\
n

n
where SXX =3 _ (X

i=1
and SX =i'_ X,
- i

2
;)

Sample



DECK ID TPS6 1  STUDY ID DRYD PLOT 15 AREA IO ORIG  ESTABLISHMENT DATE 770720
PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATION (M) 526 SLOPE (%) 72.  ASPECT 225
LANOFORM TI00SS. . HAAITAT _PMHGA

SLOPE CORRECTION FACTOR 1.23223  PLIT SIZE CONVERSION FACTOR 10.00000 BOTH CONV. FACTORS COMBINED = 12.3223
SPP  CODES REPRO LT 137CM  #=-=-- NUM STEMS/HA BY 10CM DBH SIZE CLASSES---=-- * $--TREES GT 120CM DBH--* TOTAL TOTAL
ALPHA L H  SAMP UM STEMS BASAL
CODE ¢ +  AREA. CooNUMOel=ooooo .. %==MEASURED NIAMS==*_/HA GT10CM ARE. ..
D W (M2) TALY ~~/HA 100 7200 30740 "s0 60 70 83 90 106 110 120 /HA H2/HA
PSME L M 59 & 493 173 62 37 T& 0 25 0 12 0 0 Q@ 0 8 ¢ ¢ ¢ U 0 269 22
CADE L M 50 7 0 12 3% 25 0 12 0 12 12 0 0 0 12 0 8 0 6 0 © 111 26
ARME L M 50 0 0 0 6 L2 12 0 0 ¢ 6 @9 0 0 ¢ 0 ¢ & 0 3 © 25 2
PILA L M 50 1 246 0 0 6 6 o0 0 ¢ 0 0 0 0 o 6 ¢ © o ¢ 3 0 0
LIVE TOTALS  S5C 3. 739 . 185..939 74 36 12 25 12 25 .0 ..0. 0.12 _.0...0. 0. 6. 0 _ 6 . 34% __S1 .
PSME D M 50 g 0 0 g ¢ 0 0 0 ¢ 0 0 0 12 0 e 0 2 G 0 © 12 11
PILA D M 50 0 0 '] 0 6 12 0 0 0 0 0 8 0 O d 6 3 8 0 0 12 i
DECK ID TPS6 1  STUDY 10 DRYD PLOT 27 AREA ID 08R ESTABLISHMENT OATE 770801
PLOT TYPE HS  PLOT AREA (SQ M) 500.0 ELEVATION (M) 610 SLOPE (%) 76.  ASPECT 225
LANDFORM TTDDCE  WABITAT BMRGR - = " o orm o e oo . -
SLOPE CORRECTION FACTOR 1.25603 PLOT SIZE CONVERSION FACTOR 20.00000 8OTH CONV. FACTORS COMBINED = 25,1205
SPP  CODES REPRO LT 137CM  #==-=- NUM STEMS/HA BY 10CM DBH SIZE CLASSES==-==~ ¢ #--TREES GT 120CM OBH--* TQTAL TOTAL
ALPHA L M SAHP e e _____ NUM _STEMS _BASAC .
CODE + + AREA NUM 0.1 ¥-IHEASURED DIAMS==% /HA GT10CM AREA
D W (M2) TALY /HA 10 20 30 40 50 60 70 80 90 100 110 120 7HA H2/HA
PSME L M 50 2 502 25 126 25 0 0 0 S50 50 25 25 Q0 0 ¢ 0 0 0 0 o 301 75
QaueA L M 50 3 6 o 1% 0o 0 o 0 o 6 0 0 0 6 0 © 0 0 0 0 126 2
LIVE TOTALS 50 2 si2 25 25t 25 0 O 0 S0 50 25 25 0 O 0 0 0 o0 o0 o 27 78
PSME D M 567 70T TG T 50 ] 00 0 0 0 ¢ @ 0 06 0 g 0 0 0 0 0 0 0
QUGA D M 50 0 0 0 75 ¢ 0 0 0 © 0 0 0 o0 O 0 0 o0 0 0 O 75 1



DECK ID TPS56 1 STuoy ID DRYD PLOT> 35 AREA ID OBR ESTABLISHMENT DATE 770830
PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATION (M) 899  SLOPE (%) 80, "ASPECT 185
_LANDFORM YIDOSS ._HABITAI __PMHGA

SLOPE CORRECTION FACTOR 1.16619 PLOT SIZE CONVERSION FACTOR 10.00000 80TH CONV. FACTORS CDMBINED = 11.6619
SPP CODES REPRO LT 137CM Fooeee NUM STEMS/HA BY 10CM DBH SIZE CLASSES-==«=- * ¥..TREES GT 120CM DBH--* TOTAL TDTAL
ALPHA L M SAMP NUM STEMS B8ASAL
_GODE ¢ ¢ AREA_ ... NUM__fQl.d= ) S *-~MFASUREN NTAMS~--* /HA GI10CM AREA .
D W TUM2) TALY  /HA 18 20 36 w0 S0 60 70 80 90 100 110 120 /HA M2/HA
PSME L M 50 2 466 wr 12 35 23 23 0 9 23 12 12 12 @ 4 0 0 q 9 ) 152 NN
CADE L M 50 3 700 0 12 0 0 12 12 0 0 6 0 0o 90 0 0 0 0 0 0 35 5
ABGR L M 50 a 0 0 12 0 0 0 0 0 0 0 0 0 0 o 0 0 0 0 0 12 0
LIVE TOTALS 56 5 1166 47 35 35 23 35 12 0 23 12 12 12 0 a 0 0 0 0 198 49
oSHE D R CUEOTTTRTTTTETTT 2370 e e T e T R o 0
DECK ID TP56 1 STUDY ID DRYD  PLOT 65 AREA ID ORIG  ESTABLISHMENT DATE 790620
PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ~ ELEVATION (M) 712  SLOPE (%) 43, ASPEGT 204
LANDFORM MDDDVV ~ HARITAT PMHGA
" SLOPE CORRECTION FACTOR ~1.G8853 ~PLOT SIZE CONVERSION FACTOR 10.00000 BOTH CONV. FACTORS COMBINED = 10.8853
SPP CODES REPRO LT 137CM  ¥=---- NUM STEMS/HA BY 10CM DBH SIZE CLASSES=-+-~- * ¥--TREES GT 120CM D8H--* TDTAL TOTAL
ALPHA L M  SAMP- ‘ ‘ NUM STEMS BASAL
CODE + + AREA NUM 0.1~ *--.MEASURED DIAMS--* /HA GT10CM AREA
. DM (M2} _TALY._ _ZHA 10 20 . .30 40..50.. 60 __76_.80__.90.100 110 120 . ... ZHA _ _M2/HA
PSME L M 50 0 g 512 468 131 22 @ 0 6 0 11 0 11 @ 0 o 0 0o 0 0 642 36
CADE L M 50 0 0 305 44 11 0 0 0 0 0 6 0 0 © a o0 o o0 o0 0 5l 3
ARME L M 50 i} ¢ 0 J 22 0 0 0 0 0 0 0 0 0 0 a 0 0 0 22 1
PIPO L H 50 ] o 33 11 0 6 0 0 0 c 11 0 0 11 0 0 0 0 0 0 33 18
LIVE TOTALS SO0 b 0 849 522 163 22 0 0 0 0 22 0 11 11 0 o ) 0 o 0 751 57
‘PSMET DM Tl 0 0 185 11 0 [ 000 0 0 o 0 60 0 0 0 0 11 1
CADE DM 50 0 0 33 0 0 0 0 0 0 0 0 ¢ 0 0 0 0 0 0 0 0 9 0
PIPD D M 50 by 6 11 ] 6 6 o R 6 o0 8 06 0 4 o 6 o0 o 8 0 0

q0¢
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110

b S
100

¥

90

. & PLOTS.
80

COMMUNITY TYPE
ERRORS FOR
60 76

* STANDARD
L] 50

¥

30

eeeeememmm-===NUMBER OF TREES/HA 8Y 10 CM OBH SIZE CLASSES===-=-====---=-=%
10

PHASE
REPRO

PSEUYDITSUGA MENZIESIL/HOLODISCUS NISCOLOR/GRASS
ASPIDOTIS DENSA

i

1

S0 Ottt
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R
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AT OMDOS

nXYTTITY
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0ECK ID TP56 1

PLOT TYPE FS

SLOPE CORKECTION FACTOK

»0 r o800

=

L lad =
9
m

v

ZETTXX xﬂz

©oo = Frrrr o
1 7]

XX

DECK ID TP56 1

PLLT TYPE FS

LANDFURM MMGDHR

SLUPE CORKECTLON FACTOK

STuDY 10 DRYD  PLOT 8 AREA LD 00AK  ESTABLISHMENT DATE 770715
PLOT AREA (SQ M) 100d.9 ELEVATION (1) 625 SLOPE (%) 63.  ASPECT 261
LANDFORN TTUDVH ~~HABITAT ~PHHGC - - - - :
1.18191  PLOT SIZE COUNVERSION FACTOR 10.00000  B80TH CONV.
§§§§° LT 137CH  #===-~ NUM STEMS/HA 3Y 10CM 03h SIZE CLASSES---=---
~AREA ™™ TTTT UNUMTTEWLE o S
(M2) TALY /HA 10 26 30 »o 50 50 7¢ 80 93¢ 140 110 120
50 4 946 w7 130 165 142 74 o 6 8 0 3 12 @ a
50 d C 24 ] 2 ‘¢ ‘o e ¢ 6 o0 0o G & 0
gu a g “9 g a4 6 8 0 g6 0 06 @ g 2 B
I S T O T T O B !
5 4 946 118 iS5+ 189 142 7i 0 ¢ 0 0 0 12 O )
56 I 0 53 47 g ¢ 4 & ¢ e @ 9 ¢ @ ]
50 a 0 12 8 & 3 6 € a 9 0 0 @ g
LY 0 0 12 £ 8 ¢ 3 8 ¢ o & 6 & o 0
STUOY 1D ORYD PLOT 3 ARed [0 J0AK  ESTAJLIGHMENT DATE 779715
PLOT AREA (SU M) 100us6 ECEVATION (1) 610  SLOPE (x) T7C.
HASITAT FMHGC
1.22066 PLOT SIZE CONVERSION FACTOR 10.00000  80Th CONV.
REERO LT 137CH  *---== NUN ;rensrnn 3v 100N B3h SIZE bLASSES ------
(H2) TALY  /HA 10 20 30 <0 56 60 8 90 104 116 120
50 3 732 85 134 24 12 12 12 24 24 9 12 ¢ @ 0
50 1 2wk 12 J ¢ "0 12 § ¢ 3 @ & & @8 ]
B | R T IT Y T R B R e
&0 0 ] 0 § 12 8 & o €& o 0 0 G O 0
56 « 977 110 134 49 24 26 12 26 24 0 212 0 0 0
50 9 8 9 ) o o 8 @ o o0 12 6 @ 0

FRrr O+ro

TOTALS

oco ¢ oot

ASPECT 250

FALTORS

[f—=lmT -1t~

[ <]

(&Y 51 4

o opobo

(4] ~1 o8

.
etie &

COM3INED

[f~T{ & =19

% --MEASURED JIAnS--*

o0 Onoo

o O oot

o o come

,
;
o o OoO6C

=

s %--TREES 3T 1200M DBHRG;
- oop o MEASURE D DIAMS==* /HA'

oo O oo

FAGIIRS CoHMdined =

. '--TREE: GT IZJCH DBH'G'

HA

e o odoc

11.8191
TCOT AL 5OTAL
STEMS AS AL
GTIGCM AREA
/HA M2/ HA
520 47
0 1]
2% 1
0 [}
24 Y
567 49
&7 1
12 J
Y ]
12,2006
TOTAL TOTAL
S}Eﬂ§ BAEAL
67100 AREA
7 HA M2/ HA
256 38
12 2
- 24 2
12 1
305 42
12 9

807



OECK ID TP50 1 STUDY I0 DRYD PLUT 10 AREA ID 00AK  ESTABLISHMENT OATE 770718

PLOT TYPE HS PLOT AREA (SQ M) 5040.0 ELEVATION (4) 848 SLOPE (%) 45, ASPECT 202

LANDFORM TTOOWR ~~ HARBITAT "PMHGC R T I T S I S S e

SLOPE COURRECTION FACTORK 1.090659 PLuTl SIZE CONVERSION FACTOR 23.00600 BOTH CUNVe FALTORS COM3INED =

SFP CoDcS KREPRO LT 137CH $omowo UM STEMS/HA 3Y 130M 0dH SIZE CLASSES====-~ * *<-TREES 5T 12J0M DoH--*

ALPHA L n SAMP NN

CODE~ + + AKER TUNUM Qe e e : o ¢ --MEASURED OJIAMS=--* /HA
0 n (M2} TALY 7 HA i0 24 36 49 30 66 7C 86 90 100 116 120

PSHE Lo 56 1 219 24 g 9 4% 115 66 €& 22 " 8 € u 8 u 3 J ¥ !

CADE LA 50 1 219 0 0 0 [ 0 1 ¢ 0 0 0 " g G L U ) i} 0

ACHA L M 50 1 219 22 d ¢ 0 J 0 L 0 0 g 1] 0 0 G J G v "

ARME LN 5L 2 ¢ why (1 0 22 3 6 6 " g 3 ¢ " 8 [ G 0 U J

QUGA LA BC 0 0 6 J 4k @ 3 3 € 0 8 & € ¢ 0 ¢ © ¢ ¢ D

LIve TOTALS 56 3 656 307 J 4 ob 115 66 ot 22 [ " ¢ 0 G L v 0 ] U

PSME on 50 0 3 ] 9 22 0 ¥ 3 L 0 G 0 C g g g é J ¢ 2

ACMA V| 50 0 ] 22 ] (1 6 ] 3 4 G ] ¢ L 0 3 ¢ v il G ¢

DECK IJ TP5b 1 STuDY 10 OnYD PLOT 12 AREA 1J JKlw CSTAJLISHAENT CATE /703719

PLOT TYPE FS PLOT AREA (5Q M) 1300.0 ECEVATION (M) 945 SLOPE (%) 73. ALPECT 183

LANDFORM TTuLDSS HASLTAT PnHGC

SLOPE CORRECTION FACTOR 1.23810 PLUT SIZE CUNVERSIUN FALTOK 10.006400 BOTh LLNVe FALTURS COM3INcC =

SPP CODES REPRO LT 137CM  "®~=-==NUM STEMS/HA 3Y 10JM O3H SIZE CLAS3ES--=-=- ¢ »--TREES GT 1200M DgH--*

ALPHA L M SAMP - . BL)

COOE + + AREA NUM  B.1- . R ¥ ~-MEASUREL JIAMS~-=* /AdA
0w (H2) TALY 7HA 10 23 30 4«0 33 50 7C 80 946G 100 110 120

PSME LM 50 0 0 37 62 62 87 25 12 ¢ 3 0 12 6 12 135 ] u J ¢ 1

CADE L N 50 1 248 12 25 12 12 d 0 £ il 0 0 L 0 4 v " d v

ACMA L o - 0 0 12 G ¢ 0 u g [ 0 0 0 " 0 G u Q G J

PILA LA 50 0 AR N A g ¢ g1z 060 0 c 0 "0 C ] G (i

LIVE TOTALS Si 1 248 62 87 7T+ 99 25 12 12 ] 0 12 L 12 135 N 4 0 VIS §

PSNE 0N 5¢C 0 6 12 37 0 9 0 '} 4 " 0 0 ] 0 ] it 0 ] v

CADE 0 50 0 6 12 G 6 u } 0 G J 1] 0 G ] 9 G v G &

o8 N ooon

2149317
TOTAL TOTAL
STcHS SASAL
6Y10CM AREA
7/ HA M2/ HA
37 70
] ]
g 1
22 2
44 2
373 75
22 1
Y J
1243810
JOTAL TYOTAL
STEMS dA3AL
LT10uM AREA
7/ HA M2/ HA
2385 59
50 2
G ]
12 4
347 66
37 1
G U

60¢



ESTABLISHHENT DATE 770721

AREA 106 00AK
ELEVAT ION (M)
HABITAT "PMHGC ~ 7~

16

PLUT

STuODy I0 OkvD
PLOT A<EA (SQ M) 100u.0

0ECK ID TF50 1
PLOT TYPE F3

SLOPE (%) 5S4, ASPECT 270

975

LANOFORMN TCODRS

= 11.3649

COMIINED

BUTH CONV. FALTOKS

PLUT 51ZE CONVERSION FACTOR 10.400000

1.13049

SLUPE CORNKECTION FACTUK

* L

U

T #<--MEASURED DIAMS-~* /H

90 140 11C 120

STENS/HA 3¢ 10CY Ooh SIZE CLASSES =~~=~=% *--TREES GT 123CH OdH--~
3v +0 5¢ 66 70 8u

$ oo
26

DN

V-2l 2o
Qvd

P000
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(=111}
QPODwd
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[ 2 To- =1
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- -
-~
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e2
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5C

LIVE TOTALS

[~2 ]

[ 17,1

k=)

]
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-t

—mo

~e

L= 5]

—nO

[~ 1]

[~ 1=
i

TA3LISHreNT DATE 7740728

[

T

ib o

PLOT 24 ARcA
ELEVATION (1)

STudYy 10 OkYOD
FLOT AREn (SQ M) 1000.0

JECK [0 TPOSe 1
PLOT TYPE Fo>

SLOPE (Z) ob. KSPELT 223

a3t

PHHGC
1.26930

HA3ITAT

FALT LR

LANGFO&RM TCLO<S

SLOPE

= 12.0930

FACTURS CUM3INED

80T h CUNV.

PLOT SI2Z CONVEISIUN FALTOR 10.04000

ORr£ T 1IUN

~
-

Jd <

NUM

T 1230 DoH=-o
*-~MEASURED DiAH3==* /HA

)

90 100 1106 120

7C

STEMS/HA 3Y 100N udh SIZE CLASSES=-==-=* *--TREES
30 443 S 84

¥ ====sNUA
29

@ L1 137Cn
TaLyY

EPF
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REA
M2)

DES K
M S
tr A
no

PN DO I vivd
-

Mk FOINN NN
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DECK IO TP56 1 STuDYy I0 ORYD PLOT 340 AREA ID OMK ESTABLISHMENT DATE 770803
PLOT TYPE HS PLOT AKEA (SQ H4) 500.4 ELEVATION (1) 125¢C SLOPE (%) Tk. ASPECT 225
LANDFORN TCDOSS ™ THAIITAT ~PMHGC

SLOPE CORRECTION FACTOK 1.2+403  PLUT SIZE GONVERSION FACTOR 20.00G08  BOTH CUNV. FACTORS COMBINED = 24.8805
SPP  CODES REPKD LT 137CH  ®--=--NUM STEMS/HA 3Y 10CM 03h SIZE CLASSES=-=---- * %--TREES ST 123CH D3H--* TOTAL TO[AL
ALPHA L N SAWP T o wun STEMS BASAL
CODE- % ¢ AREA NUM QggsTTTT T TS e e S g SOMEASURED DIAMS=-* "7HA GTIUCM AREA’
O w (M2) TALY /HA 10 20 36 wJ¢ 53 b3 76 60 90 100 110 120 /HA  M2/HA
PSHE L M 56 0 0 § 25 124 124 193 25 5 3 O @ L O 8 & 1 ¢ u 0 547 74
CADE L M 54 3 g 0 9 ¢ 25 3 0 ¢t 6 g & L @ 6 06 o0 0 & 4 25 2
ABGR L H 50 0 g 0 25 G 9 4 8 ¢ ¢ 6 I 6 O 8 ¢ o 4 o @ 25 g
ABPK L M 50 0 C 25 & ¢ ¢ ¢ 0 & 0 & 0 ¢ O I 6 4 2 3 0 0 0
LIVE TOTALS 50 0 U 25777S0T12%1%9°193 25 56 0 9 0 6 07 9 & 3 3 GO s9r 77
PSME G n 50 0 6 126 25 6 ¢ 3 3 ¢ 4 0 3 o ¢ 0 & 8 v 0 25 1
DECK [D Tr56 1 STUDY ID DKYG PLUT 41  AREA IU OMKu  ESTASLISHMENT DATE 770816
PLOT FYPE FS  PLOT AREA (SL M) 106u.u  ELEVATION (M) 777  SLOPE (%) 82.  ASPECT 215
LANDFORM MTODSS = HA3ITAT PMHGC  ~ =~ 7 =« 77~ L e e -
SLOPE CORKECTION FACTUK 1.29321  PLUT SIZE GONVERSION FACTOR 10.00000  60Th CLnv. FALTORS COM3INED = 12.9321
SPP  CODES REPKU LT 137CH  ®----- NUM STEMS/HA 3Y 10CM D3H SIZE CLASSES====-- * *--TREES GT 120CM DuH=--% TOTAL TOTAL
ALPHA "L M SAMP NuM STEMS BASAL
c D D E IR S 3 l RE ‘“‘ Tommmmm—— “NUH o n‘; A i T | EASU‘QE o~ D r‘ns 5"6'."'"1 ﬁ‘“““‘ml ocn "‘ Rt A T
D w (MZ) TALY  /HA 10 26 30 40 53 80 76 50 90 100 116 120 JHA M2/ HA
PSME L M 50 0 g =233 €5 65 39 26 39 ¢ 0 26 0 13 13 0 &L & I ¢ O 285 62
CADE M 56 2 517 85 39 26 26 33 8 ¢ 13 0 0 0 @ @ ¢ 0 6 o 0 162 17
LIVE TOTALS 50 2 517 297 2103 §1 5 65 39 6 13 26 0 13 13 o & 0 o8 u o w27 79
PSME "~ D M ST U 39 1) 1377713 J '] U 13 g ) 1% '} g v ) [ '} g 3 o
CADE Do 50 (] 0 39 13 o 6 b ] 7 ] 0. ¢ ] 0 0 ] 0 0 6 ' 13 0



DECK ID TP56 1 STUDY ID DRYD  PLOT 51  AREA [D DOEF Ebl’ABL__IVSVHNENl’ DATE 770717 )

PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATION (1) 732 SLOPE (%) 66.  ASPECT 212

'LANOFORM HTODBS ~ HABITAT ~PRHGC

SLOPE CORKECTION FACTOR 1.20930  PLOT SIZE GUNJERSION FACTOR 10.00000 - BOTH CONV. FACFORS CUMBINED = 12.0938

SPP  CODES REPKO LT 137CH  ®--=-- NUM STEMS/rk 3Y 10CM 03h SIZE CLASSES=-----% ®=-TREES 6T 120CH DBH=-¢ 191AL rog AL

ALPHA "t N SANP . T _ #_STEMS BASAL

CODE- % ¥ ~AREA TNUN T 9L T *<HERSURED OTANS <= FHR-CTI0CH ARER -~
0w (H2) TALY /HA 10 20 3U 0 50 60 70 80 90 100 110G 120 /HA M2/ HA

PSNE L M 50 O 0 12 2+ 73 60133 73 6 2 © 0 6 ©0 0 0 3 4 o O 387 60

ACMA L M 55 0 90 12 24 t2 3 9 3 € ¢ @ o0 & o 0 6 3 0 0 @ 36 1

PRUNy L H 50 0 ¢ 1 5 o0 o 5 31 6 4 O o & o0 8 0 ¢ & I O 0 9

LIVE TUTALS B4 . O G636 4 B 50133 73 L 24 0 0 6 0 02 0 6 0 v 0 423 61

PSME 0H® 56 0 6 12 2 12 24 2 O ¢ & O 9 0 0 3 O 9 0O & 0 60 4

DECK ID TS56 1 STUDY ID DRYJ  PLOT 52  ARCA ID OJET  ESTASLISHMENT DATE 780718

PLOT TYPE FS  PLOT AREA (SU M) 1000.0 ELEVATION (1) 716  SLOPE (x) 8B6.  ASPECT 268

LANOFORM NTLDSS  HAJLTAT ewneCc = e e

SLOPE SORRECTION FACTOF 1.28062  P.UT SIZE CONVERSION FaCTOK 10.00000  30Tn CONV. FAGTORS CUM3INED = 12.8062

SPP  CUDES REPRO LT 137CM  ®=-----NUM STEMS/HA 3Y 10C4 0dH SIZE CLASSES=-=---% ®--~TREES GT 1230M UBH--+ TOTAL TOTAL

ALPHA L A~ SAWP o STEMS B3ASAL

CODE . & ¢ AREA NUM_ Oei= *--MEASURED DIAMS--* /HA GTLUCH AREA

FEEE g UM2) TALYT TZHATTCIOTTTR200T 30 TL0 S0 B0 70 80T 9GT160 11071207 —7HA— M2 HA

PSHE L # 50 0 8 13 20 26 9l 166 r7Z 26 6 O 4 G 0 6 & @ D L @ . 4L 64

PSHE LW 56 0 6 8 ¢ 2 o0 6 13 ¢ a o0 0 G 0 0 @& 6 O & 0 38 4

LIVE TOTALS 58 0 8 13 26 51 93 166 98 26 0 @ 0 6 6 0 0 3 U 0 0 - 4es 69

PSME OmM 56 0 0 6 43 0 @ 0 0 0 0 0 0 6 0 & G o i o 13 0

[4%4



TUANDFORN TCDURR ~HASTTAT PHAGT

t

odv r weomeov

DECK ID TP56 1 53

PLOT TYPE FS

SIUQY 10 ORYD PLOT
PLOT AREA (SQ M) 144d0.0

"ELEVATION (M) 1097

AREA ID 04JA ESTABLISHMENT DATE 7860719

SLOPE (X) 58. ASPECT 270

o ,
oW & LD

SLOPE CORRECTION FACTOR 1.15603 PLOT .SIZE CONVERSION FACTOR 10.00000 . .BOTH CONV. FACTORS GOM3INED = 11.5603
SPP  CODES REPRO LT 137CH  %====e NUM STEMS/HA 3Y 10CM D3H SIZE CLASSES -=-=--<¢ ®-<TREES GT 120GH DaH--‘AlgTAL 101
ALPHA L M SAMP _ UM STEMS 3AS
CODE F+ ¥ TARER NOM 3. T= CSEMEASURED DIANS=s* 7HA GTIUCM ARE
0O W (H2) TALY /HA 10 20 30 <3 50 60 7L 80 90 100 116 120 TR IRRTTT Wl

PSHE L 56 0 0 23 46 81 104115 92 35 8 8 0 G 0 T ¢ © 0 g @ 474
CADE L M 50 0 6 23 g 30t 8 ¢t o @ o 0 @ 0 6 & a 4 @0 0
ABGR L M 8¢ 0 Y- 2 o o 68 8 6 4 6 ¢ & o 6 9 & & @ 0
CAGE L 5¢ 0 g 12 G a3 2 § o ¢ 9 9 ¢ ¢ @ ¢ & g 8 @ 0
YISHE L~ 56 9 € 58 6 0 & % 0 & 8 0 0 8 8 g 0 ¢ & 9 0
LIVE TOTALS 50 0 6 127 4o 81 104 11> 92 35 0 0 & 0 0 ¢ © © o o o 474
PSHME O H 54 g 6 23 23 PR T T I B TS I 0 v @ a4 o 0 35
TSHE 0 w 56 0 0 12 0 d s o € a2 0 6 ¢ 0 6 6 & o 3 @8 ¢
DECK IO TP56 1 STuovy I0 DRYD  PLOT 54  AREA ID 03k ESTA3LISHHENT DATE 763720

PLOT TYPE FS° PLGT AREA (ST M) 10000 ~ ELEVATION (M) 87 = SLOPE (%) ~T2.~ ASPECT 260  ~ ~~ =~~~

LANDFORM THIDVV  HA3ITAT FMHGC

SLOPE CORKECTION FACTOR 1.23223  PLUT SIZE CONVERSION FACTOR 10.08000 BOTh CONV. FACTORS COM3INED = 12.3223
SPP " GODES REPRG LT 137CHM—~ ®+S==SNUN STEMS/HA 3Y 10CN 03 STZE CLASSES=sca==¢—%-oTREESGT 120UN VBH==% TOTAL TOT
ALPHA L N SAHP 3 NuM STEMS = 34
CODE. ¢ + AREA NUM  Oed= *=-HEASURED OIANS==* ZHA GT0CH A

0 w (HM2) TALY /HA 10 20 30 40 53 60 TG 80 90 180 110 120 /H H2/

SHE L M g 3 739 653 99 @ O 12 25 12 3 4 O G @ ¢ @& 3 & @8 0 185
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DECK ID TPSo 1  STUOY I0 ORYD PLOT 1 AREA ID JHJA  ESTASLISHHENT DATE 770623
PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATION (4) 689 SLOPE (X) 65. ASPECT 212

“"UKNOFURM TCUDSH HABITAT PHHUAU ] i
SLOPEZ CORRECTION FACTOR 1419269 PLOT SIZE CONVERSIIN FACTOR 10.00000 - BOTH CUNV. FACTORS COH3INED = 11.9269

' o SES =mm=n- - BH--% TOTAL TOI&

SPP  GODES REPRO LT 137CH  *----- NUM STEMS/HA 3v 1004 08w SIZE CLASSES * *--TREES T 12004 Dar--+ ToTAL  T0I4

ALbHa L M SAME IR e *=SHEASUREU DIAMS=<* 7HA CTIICH AREA

COETTo % WRE) rauy 7w 10 20 30 +0 55 6d 76 80 90 100 110 120 0 0 692 e7

. i 3 0

PSHE L n 1000 7 83 63 113 202 1e3 83 w8 36 02 ¢ 4 ¢ 4 4 4 2§ 0 7 a 2

SRRE L % 1300 o e 13 2 8 0 & 2 © 0 2 2 & @ 3 & 3 @ & B 12 3

ARME L W 1000 0 6 12 12 9 A T T e S T B B g H

PILA L w 1000 2 24 6 6 o o N o o oo e 67

LIVE TOTALS 1000 ~° 9 107 7107 713177262°143 83 "6 36 0 0 "0 '€ 0 770 T o ’

PSME O N 1000 0 0 12 2 12 @ 8 12 12 ¢ @ & G O 3 & & I w O 6

DECK ID TPSv 1  STUDY ID ORYD PLul 2 AREA ID OHJA  ESTASLISHMENT CATE 770623

PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATION (M) 689  SLOPE (%) 85. ASPECT 163

LANDFORM HTDUSS ~ HABITAT PHHDAG — — - ~= —— - e e

SLOPE CORKELTION FACTGR 1.31244  PLOT SIZE CONVERSION FACTOR 10.03000  B0Th CUNV. FALTURS COM3INED =  13.12we

SPP ~ CODES REPKO LT 137CH  #=-==- NUA STEMS/HA 3Y 1004 03h SIZE CLASSES--=---~ * *-~TREES GT 120CM OoH-=-* TOTAL TOIAL

L Y HUM STEMS ~ 3ASAL

CODE™ ~ "% & "AREA NUM DL = - " ; S el U T ®--MEASURED DIAMS--% /HA GTiGCM AREA
O W (M2} TALY /HA 10 20 3u 40 50 50 70 40 90 100 110 120 /hA T M2/ HA

B3 b4 1004 15 197 551 92 14k 86 33 13 0 13 0 13 @ 13 Q9 ¢ & 4 G 9  33% 56

PILA LM 1060 1 i3 g 13 0 0 0 0 13 @ 8 02 ¢ &6 § O & o ¢ @ 26 5

QUGA LW 1008 @ o 8 13 4 9 ¢ & 6 O G 9 €& O 6 ¢ ¢ s o o 13 0

LIVE TOTALS 1000 . 16 210 551 118 14v 66 33 13 13 13 0 13 ¢ 13 0 @ & 0 & 0 433 61

PSME O M 130G 0 0 92 52 13 0 13 ¥ 0 0 3 0 € 26 @ © O O L 15 31

(A4



DECK ID TP5b 1 STuDY I0 ORYD PLOT 4 AREA LG DHUA ESTABLISHNENT OATE 770701
PLOT TYPE FS PLOT AREA (SG M) 1000.0 ELEVATION (4) 59 SLOPE t%) 75. ASPECT 181

“LANDFORM HTUSBC HABITART PMHUAC ] ] .
SLOPE CORRECTION FACTOR 1.25009 PLOT. SIZE CONVERSIUN FACTOR 10.800840 BOTH CUNV. FACTORS COM3INED = 125

;P8 CODES REPRO LT 137CH  ®=-====NUM STENS/HA 3Y 1034 03H SIZE CLASSES=-----% ¥-=TREES GT 120CH D8H--* g?éﬁ% 19 ﬁt
- BULUEP"A—"L‘ 'T" "SIARE“PR NUN U *s=NEASURED OTAMSS=* 7HARGTIUCH " ARER ™~
—
O W (M2) TALY /HA 10 20 30 w0 S0 60 70 80 98 100 110 120 JHA  H2/HA
o : , el ; . ¢ ‘5
PSNE L M 1000 & 100 S0 100 50 37 12 0 6 0 0 12 0 0 I ¢ 212

LIUE“fOTlLS'tﬂlﬂ""“6“”“&0&”‘”‘50“'100“V 59- 3% -12--@ - 0-—0 -~ @--12 8 0 9 8 0 g 8 0 212 9

PSHE O 1008 1 12 25 0 0 0 '} 0 0 0 0 0 0 ] 0 0 8 0 ] 0 ] )

DECK ID TPS5k 1 STUDV ;0 DFYD PLOT 7 AKEA o 33AK ESTABLISHHENT OATE 77071«
PLOT TYPE FS FLOT AREA (5Q M) 1400.4 ELEVAT ION (M) 975 SLJPE (X)) o1, ASPECT 203

SLOPE COF < R 1.28690 _PLOT SIZE GONVERSION FACTOR 10.00080 _ 80TH CUNV. FACTORS COMAINCD = = 12.8630
SPP  CODES REPRO LTV 137CH  ®=----- WUM STEMS/HA 3Y 103M Udh SIZE CLASSES=-=-=- * $--TREES GV 120CM DaH=--¢ TOTA. TOTAL
ALPHA L M SAMP NUM STEMS BASAL
CODE ¢+ + AREA NUM  Ea1- »-~MEASURED OIANS=-=* /HA GT1ULM AREA
0w (M2) TALY  /HA 10 23 30 40 51 83 70 80 90 100 116 120 /HA M2/ HA
PSHE 'L M ™80 277515 U103 T2 TTCTTTUT26USITTITTRN R6 T8 UYL QTR T TR @ o 338 12
ACHA L M 50 ] 0 33 2 ¢ 0 @8 0 & 9 8 0 0o O ¢ ¢ o o 0o 0 0 6
LIVE TOTALS 50 2 515 142 20 77 26 5L 31 6% 26 0 0 13 O ¢ ¢ 6 ¢ ¢ 3 335 72
PSME O M 50 0 0 0 G 13 ¢ 9 0 6 6 @& 0 ¢ o ¢ © o o 0 0 13 1

£T¢



DECK I3 TP56 1 STUOY 10 ORYO ~ PLOY 17 AREA 1D O0AK  ESTASLISHMENT DATE 770721
PLOT TYPE FS  P_OT AREA (SQ M) 100J.0 ELEVATION (M) 960 SLOPE (X) 80. ASPECT 225

LANOFDRM HHIDSV ™ HASITAT PHHUAC

SLOPE CORKECTION FACTOR 1.28062 PLOT SIZE GONVERSION FACTOR 10.00000 - BOTH CONV. FACTORS COMBINED = . 12.8662

SPP  CODES REPRO LT 137CH  ®----- NUM STEMS/HA 3¥ 1338 U3H SIZE CLASSES------* ®*--TREES GT 120CM D3H--* TOTAL TOIAL
ALPHA "L M SAMP NUM STENS 3ASAL
ebnEd & B RREA- o NON OIS e e - *<SMEASURED DTANS =% 7HA GTIUGN AREA"
0 w (MZ) TALY /HA 10 20 30 «0 53 60 7C 60 90 100 116 120 /7 HA M2/ HA
H ) 0 0 371 38 13 13 0 0 13 26 38 13 26 4@ ¢ G o 9 6 @ 179 73
GADE L M 24 0 G ] 0 13 9 38 26 't 6 0 8 o @ g 0 0 0 © O 17 13
ARME L H 50 0 ¢ 13 13 §i & © 6 6 4 B 0 6 8 6 6 6 & o8 @ 13 ]
PILA L # 50 0 L 0 d 0 0 13 6 3 0 o 0 o ¢ 6 3 o0 o o 13 3
LIVE TOTACS ~ 5C "0 "7 g "364 ""517" 26713 38" 38 13 "26 38 1326 "0 "0 G "0 0 " G 0 282 89
50 I 0 ¢ @ 9 13 ¢ & 0 13 © 0 8 L 6 & & 0 26 12
Bi0E B & 56 0 0 13 0 i 0 ¢ 8 © @ 6 0 ¢ o 6 ¢ 0 G 3 o g 0
DECK ID TP56 1 STUUY ID DRYD PLOT 28  AREA I 23R ESTASLISHMENT DATE 773842
PLOT TYPE FS  PLUT AREA (SQG M) 1000.0  ELEVATION () 914  SLOPE (%) 56G.  ASPECT 225 -
LANOFORM TCODWV  HABLTAT PMHDAC
SLOPZ SORRECTION FACTIR 1.11803  PLUT SIZE CONVEXSION FACTOR 10.00000 BOTH CONV. FACTORS COMBINED = 11.1603
SPP  CODiS REPRO LT 137CM_ #-----nNUM STEMS/HA 3Y L103M JdH SIZE CLASSES=====-% *<=TREES GT 120CM D3H--* TOTAL TOTA
AP a -G0S REARO LT i HS/HA 3¥ 103N Jdi SIZE CLADSES=-z---" *--TREES OT 1200 DdH--% TOTAL TOTA
CODE + + AREA NUH  O.1- ¥ --MEASURED OIAMS--* /HA GT10CH AREA
O w (H2) TALY  /HA 10 20 30 0 53 6) 70 40 9u 104 110 120 /(HA  H2/HA
PSHE L H 50 1 22 559 50 11 6 @ 11 11 34 0 11 @ @ 12515 g @ @& 22 157 68
GADE L M 5§ 2 b7 ¢ g ¢ @8 "9 8 0 03 & oG o2 0 6 @ 0 ] ]
ARME L H H: g 0 3022 14 oag B3 0o g & 9 ] g 0 0 0 45 2
CACH L s %0 2 4N 3 ] _ 6 0 o ¢ 0 0 0 g 6 0 0 ] g
PICAR LM 80 01 (] ) 008 g0 8 0001280 800 —ft—1t 14
LIVE FOTALS Su 5 1118 648 78 22 11 0 11 11 34 0 11 G 0 125 155125 @ 0 34 _ 212 84
PSHE 0 H 50 0 0 ¢ 11 9 0 8 0 & 90 0 o0 & O g 9 o o o0 @ 11 ]
ARME 0O M 50 ] 0 14 -8 8 6 o0 © 6 B8 o0 o0 B8 0- 0 © 0 o0 -0 @ ] 0

L4



DECK 1D TP56 1  STUDY 10 DRYO PLOT 23 AREA I2 03K  ESTABLISHNENT DATE 770802

PLOT TYPE FS  PLOT AREA (SQ M) 1060.0 ELEVATION (¥) 846  SLOPE (X) 50. ASPECT 203
~—~CANDFORN BBOUSS ~~HABITAT PHHODAC

SLOPE SORKESTION FACTOK 1.11803  PLOT SIZE CONVERSIUN FAGTOR 10.00000 BOTH COUNV. FACTORS COMBINED = 11.1803

§PE., COOES REPKO LT 137GH  ®====-NUM STEMS/HA 3Y 10CH OBH SIZE CLASSES=------+ ®-=TREES GT 120CM D8H--* TOTAL TOT AL
b 54— ARk NUK 0T ==MEASURED DIANS==v WA TI0EN—AREA-—
OwWw (H2) TALY /HA 10 20 30 <0 50 60 70 80 90 100 116 120 JHA M2/ HA
PSHE L M 50 0 0 0 34 45112101 78 11 ¢ ¢ 9 T8 a ¢ e 9o 0 ‘o o 330 53
LIVE TOTALS 58 0 0 0 34 45112 181 —F8 414 -8 —0-- 8@ Q- -0 -6 @ -0- 8 —@- 380 - -53
PSME O M 5 0 0 11 i1 9 @ a9 9 0 ¢ 9 0 § @ 11 9
ARRE ON 53 | ] ) ] T 11T 0 0 ¢ ') k'] 11 1
DECK I0 TPS6 1  STUOY ID ORYD .PLOT 34  AREA I0 OBR . ESTABLISHMENT DATE 7Z0805.
PLOT TYPE F5  PLOT AREA (SQ W) 1000.0 ELEVATION (M) 899  SLOPE (X) 75. ASPECT 223 )
LANOFORM TIDDBS  HABITAT PHHDAC
~—$LOPE CORRECTIUN FACTOR 1525000 ~PLOT SIZE CONVERSTIN FACTOR 10-00000 BOTH CONV< FACTORS CONBINED = 128000 —
SPE . CODES REPKO LT 137GH  #----- NUM STEMS/HA 3Y 1354 U3H SIZE GLASSES------* ®--TREES GT 120CH 0BH--* JOQTAL TOTAL
LPHA "L H  SAMP b : M STEMS BASAL
CODE ¢ + AREA NUM  0.1- * —-MEASURED OIANS=--* /HA GT10CH AREA
e e D oW (M2) TALY  /HA 10 20 30 40 50 50 70 60 90 108 110 120 KA M2/HA
PSME L M 6 & 1000 12 37 62150 53 58 25 0 12 @ 12 8 @ 8 o0 ¢ g w0 65
taoe oA 2§ G 8 25 6 e ‘o s T a8 6 0 6 a R T SR T 5 2
LIVE TOTALS 50 & 1000 12 62 62150 50 30 25 @ 12 @ 1z @ 0 ¢ 0 G 0 0O 425 66
PSHE O M 506 O ¢ 6 12 0 © 3 ¢ ¢ O 6 ©6 G 6o 6 & o o o 0 12 0

TA



36
ELEVATION ()

DECK ID TPS50 1 STuOY IO ORYD PLOT
PLOT TYPE FS FLOT AREA (SQ M) 1060Gu.0
'UARDFORN NHUODSS " "HAGITAT PMHOUAC

AREA ID JOET
791

ESTAILISHMENT DATE 770815
SLOPE (%) 65. ASPECT 183

SLOPE SORRECTLON FACTOR 1.19269 = PLOT SIZE CUNVERLION FALTOR 10.03060  B80Th LONV. FACTORS COMBINED =
SPP Z0DES REPRO LT 137CM  ®=---- NUM STEMS/HA 3V 1034 D3H SIZE CLASSES=----- + ®<TREES 6T 120CM DBH=-*
ALPHA L M SAMP —— e _Nud
CODE™ %  “AREA = 7 TUNUMTTQ LS T T e T #asMEASURED DIAMS ==* /HA
O w (M2) TALY  /HA 10 20 30 «0 53 50 7t 80 90 100 110 120
PSME L M SL g ] Q12 12 12 12 12 36 36 36 24 36 0 6 ¢ 8 ] " g
CADE L M 50 d ] 3 12 0 0 8 3 6 0 G 0 [ 0 ] ¢ 0 C G 0
ACMA L 0 50 2 W77 119 24 ¥ i} B 0 J 6 0 6 O 8 & & 6 3 i
LIVE TOTALS 5L 2 877 113 44 12 12 12 12 36 36 3o 24 36 0 3 € ¢ ¢ 0 3
PSME oM 56 o ¢ 12 s I} a4 ] C 9 e 3 ¢ 0 3 < ¢ G g 0
DEGK I0 T¢56 1 STuOY 10 DRYD P.OGT &2 AREA ID OHMK ESTA3LISHMENT DATE 770818
PLOT FYPE FS FLOT AREA (SU M) 100G.6  ELEVATIIN (4) &db  SLOPE {z) dG. ASPECT 193
CLANOFORM oHMORSS | HASLTAY PHHOBACG ;
SLOPE CORRECTION FACTUR 1.28062  PLOT SIZE CONVERSION FACTOR 10.00060  80TH LUNV. FACTORS COM3INED =
SPP CODES REPRO LT 137CHM  ®eww-- NUM STEMS/HA 3Y 13CM 03H SIZE CLASSES =~==-=<% ®—<TREES 5T 120GM DoH--*
ALPHA L n SAMP NUM
GODE ¢+ ¢+ AREA _ NUM Bet- o *-—MEASURCD DIAMS-~* /HA
D W (N2 TALY ~7HR T2 777730 40 TB5277B0 70 8990 400 116120 T T T T T SRR e s e
PSHME L o 50 0 I 115 77. 115 51 115 G 1} 0 13 @ ¢ 0 185 @ 0] a i i
ACHA L M 58 g 0 0 15 0 13 0 0 8 0 [ | 6 ¢ 9 0o ] 0 a
TSHE L w 50 0 0 13 8 0 ¢ 3 0 i 0 6 o 6 8 6 i 8 &
LIVE TOTALS 56 0 o 128 90 115 o6& 115 ] 6 6 13 a 6 0 185 0 0 0 0 1
PSHE "D M ~ B0 7 @7 TTTZeTT R T TGS TR BT TS TR U0 T8 8

& W oW

11.9269

12.8062

9t¢



OECK [0 TP56 1 STUDY 10 ORYO PLOT 48 AREA ID OHJA  ESTABLISHMENT DATE 780613
PLOT TYPE HS  PLOT AREA (SQ M) 500.0 ELEVATION (4) 432 SLOPE (%) &9.  ASPECT 227

TTECKANOFORN BCUUWB HRABITAT PHHDAU T e
SLOPE CORKECTLON FACTOR. 1.11360 . PLOT SIZE CONVERSION FACTOR 20.0d000 BOTH CONV. FACTORS COM3INED = 22.272C

PP CODES REPRO LT 137CH  ®=--=-NUM STEMS/HA 3Y 13CM D3H SIZE CLASSEs------¢ *<-TREES 6T 120uM DBh--* TCTA. TOFAL
__RLPHA L N SAMP v el sEe T NUM STeM3  3asal
~CODE ¥ ¥ R “NOM T U.1- ] - *~«MEASURED DIAMS--* /HA GT1UCM AREA

0w (RS} TALY JPA "'16 20 30 <u 53 63 7C 80 90 164 116 120 JHA O M2/ HA
PSHE L # 50 0 0 69 134 67 67 67 0 22 0 6 O G © ¢ ¢ 3 G o B 356 31
CONU L W B0 0 0 o 22 0 %% 8 o 6 a @ o ¢ o i 0 & ¢ ¢ 0 22 3
PSHE L W B0 1 223 8 ¢ 6 3 J ©0 0 6 8 ¢ o 3 6 0 s o G . a
LIVE TOTALS 50 1223 8y 150 67 67 67 0 22 0 0 O C 0 Q0 G T R
PSHE D M 50 g 0 8 22 4 0 ¢ 22 6 a4 6 o ¢ @ R o9 3
PSHE O W 80 0 0 22 b 8 0 0 0 ¢ 6 0 4 ¢ o 8 ¢ 3 ¢ 3 o 3 3
DECK ID TP56 1  STUOY I0 ORYD PLOT 58 AREA ID GHJA  ESTABLISHMENT DATE 752614
PLOT TYPE FS  PLOT AREA (SQ M) 10ud.0 ELEVATION (4) 683  SLOPE (%) 74.  wSPECT 1o
~"LANDFURM TMODRS ~HABI TAT PMHOAC : R R
SLOPE CORRECTION FACTOR 1.24403 PLOT SIZE CONVER>I3N FACTOR 10.00000  BOFh CONV. FACTORS COMBIND = 12.4403
§PR,, CODES REPRO LT 137CH  ®----- NUM STEMS/HA 3Y 1034 D3h SiZE CLASSES -==--- + v--TREES GT 123CM OaH=-+ TCTac TOFa.
__ALPHA 'L M. SAMP ) NUM STEMS 3A3AL
TODE-— %+ ~ARER “NUN U T= e »-<MEASURED DIAMS--* /HA GT10CM AREA
5w ARSN rair  UhA U'10 20 30 w0 50 50 70 80 90 103 116 120 Jha M2/ rA
PSHE Ln 50 8 § 5 124 62 5§ 50 62 37 25 g & & ¢ T Wil 57
CAGE L M 8 0 2 5 '3 6 12 0 9 &t 8 ¢ 4@ € & 8 €t 8 5 & 3 5¢ 2
NS N R R T O O O O O O O A A
fsod t4% 88 & ¢ .2 .4 § § 3 L0 O R DU T TR O T T T T Y SR
LIVE TOTALS 50 1 209 137 187 62 62 50 62 37 25 0 0 &L G 0 & & 0 & @ 4a5 63
PSHE O M 50 o 0 62 37 0 25 @ ¢ 0 0 6 6 12 8 L 3 0 ¢ o 75 16

Lzt



CO MUNITY TYPE

PSEUDOTSUGA MENZIES1I/HOLOOISCUS DISC OLOR-ACER GIRCINATUM

12FPLUTS. ¥ F

¥ RVERAST VALUES FUK

20 30 40 50 60 70 el 9¢ 166 110

#emmacescecco--NUHBER OF TREES/nA BY 10 GM 0BF SIZE CLASSES=====--c-ve-=--*
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NUM 3K
0CCUK

110

v
9¢ 1406

12 PLOTS.
80

COMMUNITY TYPE
70

RKORS FOR
60

S/HA 3y 10 G U3H SIZE CLASSES---===c=cce~r--¢

50

STANUARD
40

S —
30

20

19
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DECK ID TP50 1 STuDY 1D DRYD PLOT 5 AcEA 10 30AK ESTA3LISHHENT OATE 770713
PLOT TYPE FS PLOT AREA (SQ M) 100d.0 ELEVATION (4) 3ot SLOPE (Z4) 25. KSPECT 210

 LANDFORM BEDDSV™ " HABITAT PNBAUI - o e o o e et e e e et e < it e e

SLOPZ CORRECTION FACTOR 1.03078  PLOT SIZE CONVERSION FACTOR 10.00060 BOTH CONV. FALTORS COM3INED = 16.3G78
SPP  CODES REPKO LT 137CM  *-----NUH STEMS/dA 3Y 1034 03h SIZE CLASSE>=====- ¥ %--TREES GT 12)CM Doh--* TGTA. TOT4L
ALPHA L H4 SAMP T _ , NUM STEMS 3A3AL
CODE- + ¢ RKREA NUM D.1- ' © ®-~MEASURED DIAMS--* /HA GT1GCM AREA
D W (MZ) TALY /HA 10 2. v 0 5L 9d 70 b6 90 10U 116G 126G /HA N2/ HA
PSME L H 0 0 g 0 5¢ 103 3 93 €2 62 @ 0 u G O § 6 ¢ 3 U 9 493 77
CADE L M 0 0 ¢ 24 31 "2z ¢ 3 3t 8 o 6 ¢ @ 8 & i 48 < @ 52 2
LIVE TOTALS i 3 G 21 82 124 $3 s3 €2 62 6 14 G 6 G i 6 0 9w o 546 78
PSHE G M G 0 U 9 31 19 18 ¢ 3 ¢ O 9§ & G @ ¢ ¢t v € 2 B 52 2
CADE D H . 0 c 1d G 6 0 ¢ 3 ¢ 3 3 ¢ & @ G A T | 0 g
JECK ID TP35 1 STUDY ID DRYD  PLUT 13 AKZA I35 JRIv  ESTASLISHMENT CATE 773729
PLOT TYPE FS  PLCT AXEA (SQ M) 100G.0 ECEVATION (M) 732  SLOPE (%) 36.  wSPECT 270
LANDFDRM HMEUDSC  HA3ITAT FMBAODI
SLOPE CURKECTIGN FALTOR 1.06283  PLULT SIZE CONVERSION FACTOR 10.00000 BUTH CONVe FALTORS COMSINED = 10.6203
SFP  CODES REPRO LT 137CH  #-==-- NUM STEMS/HA 3Y 1004 DaH SIZE CLASSES==~=== * *--TRZES GT 124CH UsH=--* TOTAL TOTAL
ALPHA L N SAMP ] NUM STEMS 3 ASAL
CGDE ¢ ¢ AREA NUM  B.1- | ®<<MEASURCO UIA#S--* /HA GTIGLM ARZA
D W (H2) TaLy /HA 15 2 36 40 53 63 7 B8C 90 105 110 120 - /hk M2/ HA
PSME L H 5§ 1 213 “3 96 7T+ &1 53 0 21 0 32 ¢ 6 @ N A 293 w2
ACMA L M 50 3 638 311 3 0 ¢ 8 & 4 8 & ¢ @ 8 ¢ s 3 & 2 i1 3
PILA L H 50 1 213 0 3 6 9 @ 0 €t 0 0 o0 & o 6 t 3 3 ¢ G ] g
LIVE TDTALS 50 5 1063 +3 10o 7¢ 21 53 0 21 0 32 6 & 0 6 L U 6 4 2 306 42
PSHE D M 5C 0 0 2 ¢ 8 @ 3 Q90 @ O G 6 11 @ ¢ £ ¢ 9 v 0 11 9
PIP6 D M 50 0 ¢ 0 G ¢ 6 8 3 11 o0 A 0 T 0 ¢ & J 3 & 0 11 4

0€¢



STudy 10 ODRYOD
FLOT AREA (SQ M)

PL
1de

DECK 1D TPSo 1
PLOY TYPE F
" LANDFORM TCGDSB "~

HASITAT PMBADI™ ™

ut
0.0

14

AREA 10 ORIG

ELcvATION (%)

PLOT SIZE UUNVERSLIOUN

SLGPE CORRECTION FACTUR 1.C2840
iPP C00ES REPRO LT 137CHM ¥ocaaa NUM
LPHA L M SkMF

CODE + + AREA NUM DJi-

D w (M2) TALY / HA 10 24
PSME LM 50 1 206 Lo +(i
ARNE L n 54 i 206 0 51
PILA L M 50 2 L1y 1 G
PIPO LM Sy 0 3 3 0
LIVE FTOTALS 5C % 823 473 452
PSME on 5C ['} C 226 21
ARME oM 5. u ¢ 2 ic3
DECK ID TPSo0 1 STuly D OkYJ PLOT
PLOT TYPE FS  FLOT AREA (SQ ) 1dut.u

LANOFORM TTLDSS HASLITAT FM3ADI

STEMS/AA 3Y 10054

30
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9

v

288

[ X1~
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4
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e - o
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[ Sy

o
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[ 153 O 00

ESTABLISHMENT DATE 770720
663 SLOPE (%) 24, ASPECT 2u2
FACTUR 10.0030860 BOTH CUnVe FACTIRS COM3INED =

03h SIZE CLASSE3=~==-=~=-* ¥-=TREES o7 12uld DdH;J;

7

-

-~ [ TN ol ol ¥ .ol

ARcA 1d CUAK

ECEVAT 10N

1)

SLOPE CORNKECTION FALTOR 1.23370 PLUT oillE CONVEXSION
SPP  CODES REPRO LT 137G %=----4un STEMS/AA 3Y 103
ALPHA L H SAMP i
CODE + + AREAR NUM  del= ] o
D W (M2) TALY /HA 10 20 36 «6 54 ol
PSME LN 50 ¢ Q 12 3o b)) «& 60
I | T S SR LS 1 AT S S A
'} o
3R T T T T B B RSt
LIVE TOTA.S 54 '} i 438 84 by ©d 48 72
PSHE DM 50 '] ¢ 0 24 12 12 0 1]
ACMA [V 5G '] 1} 2k ) [4 0 [N 4
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- o
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SSTAILISHMERT GATE 764027
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BOTH LONV. FACLTUrs CUMSLNED =
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«-=MEASURID JIAN3--* /7t
J 96 103 11¢ 120
2 ¢ 4 ¢ 0 T T
8 3 9 & o ) & 8 & ¢ &
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DECK ID TFSH 1 STuDY ID QRYD PLOI 60 ARE A ;D 00AK ESTASLISHMENT OATE 79061&
PLOT TYPE 65 PLUT AREA (SQ M) 025.0 ELEVATION (%) 930 SLOPE (%) 50, ASPECT 238
LANDFORM TBLDBS ~HABITATY PN3ADI T T o s e
SLOPE GORRECTION FACTOR 1.11803 PLOT SIZE GONJERSIJIN FACTOR 16.00000 BOTH LOnNV. FACTORS COM3INED =
SpPp CODES REPKO LT 137CH Swomn= NUM STEMS/HA 3Y 103M D3H SIZE CLASSES ==w==-- + %~-=TREES 6T 120CM DBH~--*
ALPHA L M SAMP o NUM
CODE™ ~ # % AREAR 777 7777TNUM QLIS ST e T T 2« MEASURED TOTAMS << /HA
D n (M2) TALY /HA 10 24 30 40 59 63 80 90 100 116 120
PSHE LM 7% 1 149 0 18 18 13 0 16 13 18 18 54 0 126 U [1} J ¢4 18
CADE LM 75 1 149 107 <638 5S¢ 18 13 18 b 0 0 0 0 0 [} Y [t} 1} G ']
PSME L W 75 1 149 0 J 0 8 [t § J [ '] 3 1 [t} g 8 0
LIVE TOTALS 75 3 447 107 268 72 36 35 18 is 18 16 18 S4 0 126 & 4 ¢ 0 18
DECK ID TPSo 1 STuDY 10 OkYD PLUT o4 AREA 10 IRIG ESTAGLISHNENT LATE 793624
PLOT TYPE FS P.OT AREA (SQ M) 10066.0 ELEVAT ION (M) 63c SLOPE (%) 34, KSPECT 2C%
LANDFORM n0ODSS HABLTAT PMBADI
SLOPE CORRECTIUN FACTOK =~ 1.,U5622 ° FLOT SIZE CONVERSIIN FACTOR 10.00000 BOTH CONV. FACTORS COMBINED =
SPP CODcS REFPKO LT 137CH ¥ocou= NUM STEMS/HA 3Y 1034 Odh SIZE CLASSES====~-- * ¥ --TREES 6T 123CH CoHe--*
ALPHA LM SAMP T NUM
GOoDE + ¢ AREA NUM 0.1~ . *-~MEASURED UIAMS~=* /HA
D W (M2) TALY /HA "10 20 30 ww 30 30 76 60 90 100 110 120 - o T
PSME Ln 5G 1 211 665 95 11 53 11 11 .21 11 32 g 21 0 1} 0 '} 0 1] 0
ARME Ln 50 1] 0 21 53 2F 11 i 1} [ '] 0 a 0 0 1] G '} a G g
PILA L M 50 0 8 0 1] ¢ 0 [ 0 1 '] 1] [1] 0 1] 1] g (i} g ¢ 9
LIVE TOTALS 50 1 211 687 i48 32 63 11 11 21 11 32 d 21 M 8 1] '] '] 8 ]
PSME [l .} 50 1] 1] 14 11 '} g 11 ] ¢ J a ‘0 [ '} 0 [ '} )} " %
PSME Om s0 0 0 74 13 4 8 14 0 & 2 0 9 & B @ & @ @ &
PILA (VI | 50 0 (1 11 1] 0 d 0 0 [ dJ 9 0 0 0 0 0 0 1] g 0

17. 86685
TOTA, TOTAL
IPfas Jalat
ETIOCN AREAR"
FHA O M2/ HA
197 111
ite 17
0 2
5712 129
16.5622
IgIaL ToTaL
STENS  BAs AL
GTIGUM AREA
/HA  He/H
266 63
84 3
3 8
349 66
21 2
N S
0

rARA



DECK ID TP5b 1  STUDY I8 ORYD PLOT 66 AREA [0 00AK  ESTABLISHMENT DATE 790621
PLOT TYPE FS PLOT AREA (5Q H) 1000.0 ELEVATION (1) 35 SLOPE (%) 32.  ASPECT 248
TUANDFORN BEUUVV  HABITAT PRHADI
SLOPE CORKECTION FACTOR . 1.0G6995 . PLOT SIZE CONVERSION FACTOR 10.00000 . - B0TH CONV. FAGIORS COM3INED = 10.4495
iPP CODES REPRO LT 137CH  ® =—===nUd STEMS/HA 3Y 105M D3H SIZE CLASSES------= * ©-_TREES GT 120CM D3H-~* T?IAL TOIL AL
_ALPHA L M SaMp NUM STEMS BASAL
To ¥ FTTAREAR NON™OT= $SEMEASURED DTAHS=-* 7HA GTIUCM AREAR"
0 & (HM2) TALY /HA 24 30 40 50 53 70 80 90 106u 110 120 7 HA M2/ HA
PSHE Ln 50 1 216 189 0 6 0 G 0 21 10 10 10 21 31 150 0 0 1 ¢ 10 115 95
CADE LM 53 2 420 261 105 21 21 10 0] 0 0 0 0 0 0 160 0 i} J i 10 165 24
ARME L M S0 8 ] 199 31 140 (1] [ 0 0 J '} 0 6 0 1] 6 0 0 U [t} 42 2
CACH L M 50 ¢ 21 a 0 0 2 0 " 0 1} '] g 0 3 g 0 0 e 0 6 0
LIVE TOTAUS 'S0 "3 776307 ""651 136~ "34 721 7107 0721 710 10 10 21 731 150 140 0 0 B 21 325 12
PSHE 0n = g 8 21 G 0 [} i 1 21 0 19 18 6 14 g8 8 I} u U g 52 31
CADE | 50 g 31 ¢ ] [\ g ] [ ] ] 0 ¢ 0 ] U ] 6 y 0 ] ]
AKME D H 56 0 0 21 R 0 0 ] ] G Q 0 J ¢ 0 & " 6 G g [} M b
CACH 0N £6 0 a 10 ] ] [} ] 3 G J 0 [} ¢ 1] 8 & " G ¢ ] o ]
DECK ID TP50 1 STUBY 10 OkYD  PLUT 67  AREA 10 OxIG  ESTAILISHMENT DATE 7950723
PLOT TYPE F> PLOT AREA (SQ M) 100d.4  ELEVATION (4) 765 SLOPE (%) 22. ASPECT 244
LANDFORM ALUOSV HASLTAT PHMHADI
SLOPE CORKECTION FACTUR 1£.02391 PLOT SIZE GONVERSIIN FALTOR 10.00060 GOTH CONV. FAGTORS COM3INED = 16.2391
iPP cooes REPRO LI 137cn ¥oranw NUM STEMS/HA 3Y 100M Ooh SLiZE CLASSES ~=-=--- » ‘“’TREES bT 12301 DoH--+ JOTAL TOTAL
LPHA L M SAHMP WU STEMS  3a3AL
CODE + + AREA NUM 0.1- *--MEASURED OIAMS~-* /HA GT10UM AREA
D w (HM2) TALY / HA 10 2au 30 0 50 80 7L 80 90 100 116 120 7 HA M2/ Ha
PSME L o 75 0 0 225 4t 31 10 31 31 26 41 41 ¢ 0 134 " 3 3 0 10 276 99
ABGR L o 75 0 0 31 20 0 0 3 0 " 0 0 ] [ U G v ] G ] 20 1
"PILK LM 75 AN SRS U 7 AR & S ' 9 3 [ R ) g "¢ 0 0 1 J ' G 0 0 0
LIVE TOTALS 75 1 137 287 bi 31 10 31 31 20 20 <1 41 " 0 13+ ¢ ¢ [} 0 10 297 140
PSME Dn 75 0 g z8 4 10 8 i 1) ] J 0 o ¢ (] 0 ] 0 G g 0 ] 3



DECK ID TPSon 1 STuDy 10 ORYD PLUT 69 ARcA [0 ORIo ESTASLISHMENT OATE 79472+

PLOT TYPE F3 PLOT AKEA (SQ M) 14030.0 ECEVATION (1) 977 SLOPE (4) 2C. KSPECT 211
TUANDFORM HODDSV — HABITAT PMHADT — 7777~ T e e e

SLOPE CORRECTION FACTOR 1.01980 PLUT SIZE CONVERSLIN FACTOR 10.00000 B0TH CONV. FACTORS COMBINED = 10.1586¢

iPP CODES REPRO LT 137CH %=~-=-= NUM STEMS/AA 3Y 1004 08h SIZE CLASSES======% ®-oTREZS GT 120CH 03H--* [QTAL gorm.
PHA L M SAMP - NUM STEMS BASAL
TCOOE~ % ¢ AREA Y SENEASURED DIAMS==% JAK GTLUCM AREA
0 w (M2) TALY /HA 16 20 30 «0 53 60 70 80 90 160 116 120 /HA M2/ H
PSME L M ;s 2 272 138 92 €2 41 20 20 10 31 23 g 0o @ 9 ¢ 8 0 o @ 316 52
EADE Lo 5 ] ] 1 6 g 0 0 8 @ @ 8 G o a2 0 0 8 4§ @ 10 1
B6R - LH'-~~"7§ 8 ] 109 -8 @ 3 ns 1 3 0 -6 -6 -84 6 8 & 0o O 0 ]
PIPO L M 7 0 0 3 6 10 20 20 18 10 28 20 ¢ o 8 6 0 & & o 92 21
TCIVETTOTALS 75 rd 27Z 1407 92 102 ®BI &I 31 20 S1 20 O 0 0 U ') 0 ) ] g %18 T3~
PSHE .0 M- zg e B 143 BY g.18. 0. 4. .0 @ 3 8.0 .Q ¢ 0. 0. 8 g 61
PIPD D M 0 0 10 10 1o s ¢ 0 6 0 0 153 0 o 0 10 b1 20
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UHHUNLITY TYPE

~
-

PSEUDITSUGA MENZIESII/BERGERIS AGUIFOLIUN/DLISPCRUM

W

PLOTS.

9

# ® STANDARD ERRIRS FOR

1106
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REPRO
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DECK ID TP50 1 STuDY 10 DRYD PLOT 11 AREA [0 JIRIL ESTABLISHMENT ODATE 770719
PLOT TYPE FS FLOT AKEA (SQ M) 1600.0 ELEVATION (4) 1113 SLOPE (Z) 43, ASPECT 225

LANDFORM KEGOVV "~ "HA3ITAT ~ LDWH T

AN
NN I

SLOPE CORKECTION FACTOR 1408053 PLOT SIZE CONVEKSIUN FACTOR 10.00864 80Th CONV. FACTORS COMBINED = 106.8853
SPP GCOD:S REPRO LT 137¢H ¢ =-=--- NUM STEMS/HA 3Y 10°H udh SIZE GLASSES=-=---- * S._TREES 5T 120CM DB3H--* TOTAL 10
ALPHA L M SaMP ] i T o NuM STEMS BA
GoDE ¢ ¢ AREA ' NUM Ga1= ) S ) o " w«<MEASURED DIAMS~-% 7HA GT1OCH AR
D n  (M2) TALY /HA 16 28 30 «d 53 53 7 80 90 140 110 120 /HA M2
PSME Lo 50 0 ¢ 261 272 239 @4 11 0 ¢ 11 6 U 1} G 0 & 1} J d 0 571
CADE L M 65¢ .1 218 566 44 22 11 11 22 11 11 11 ¢ ¢ 0 0 G 0 0 ] 0 142
ABGR LM 58 0 ¢ 76 8 0 a " ] € 0 0 0 6 8 0 0 9 6 2 I 0
ARNE L CY 1 218 0 G J ] (1 3 L J 0 & 0 0 G G 3 il it 0 0
PILA LM 5 1 218 0 11 G i} g 0 G d 0 11 ¢ 40 0 6 G G & 0 22
PIPD L M 54 0 G h} (i 2 0 b 0 t 0 1 11 T 0 0 @ il 0 g " 11
LIVE TOTALS 56 3 653 933 327 261 54 22 22 11 22 11 22 c 0 3 G & 2 U o Is1
PSME 0o 50 0 G 98 11 9 11 9 11 11 [} 0 I Iy 6 Iy 6 d 0 J 0 why
CADE D H 5¢ 0 0 a7 11 J 8 3 0 ¢ d 0 9 ¢ 8 8 I J 6 Il 0 11
PIPD DM C1i} 3 G J J d i u 3 i 0 2 0 11 (i G ¢ I 9 (i 11
DECK ID TP56 1 STUDY 0 ORYD PLOT 1 ¢ AREA 1D UOAK  ESTASLISHMENT DATE 770720
PLOT TYPE F3 FLOT AREA (SQ M) 1600.0 ELEVATION (M) 777 SLOPE (4) 760G, ASPECT 247
LANDFORM MMLDSC HABITAT  LDHM
SLOPE CORKESTION FACTGR 1.22666 PLOT SIZE CONVEXSION FACTOR 10.00000  BOTH CUNV. FACTORS COM3INED = 12.2006
sPp CODES REFRKD LT 137CH  #-<---- NUM STEMS/ZHA 3Y 10-4 03H SIZE CLASSES=====~- % »--TREES GT 120CM 03H--* TOTA, T
ALPHA L H  SANP non SPEas 13
CODE + + AREA NUM B.1- , *--MEASURED DIAMS--* /HA GT1G6CM AR
D w {(M2) TALY /HA 10 24 30 «0 50 30 90 100 116 120 /HA M2
PSME L n 58 1 244 0 g 0 37 12 12 24 12 24 ¢ 6 12 0 I 1 1} 0 ] 134
Pahe t i 28 R R T B 1R Ry R T REr JEPY U SRR Pt R S S T ik IR ¢ S
LIVE TOTALS 50 1 244 122 61 3 61 12 24 24 24 24 12 6 12 0 @ i 9 4 1] 256
PSME oM 50 9 o 0 I J g 12 6 12 0 9 O 6 G (1} 0 0 0 é 2 24
CAOE O n 58 8 i} 26 12 8 0 0 0 ¢ 0 6 @ e 0 (i 0 0 6 0 12

1A%

B

BEOONY

-~
N

[Nl o~



ESTABLISHMENT DATE 770831
SLOPE (%) T72. ASPECT 243

PLOT 45 AREA ID 0BR
ELEVATION (M} 33¢C

DECK I0 TPSH 1 STudr 10D DKRYO
PLOT TYPE FS PLOT AREA (SQ M) 1400.0
LANDFORM TTDDSS  HABITAT ""LOWMN 7~

SLOPE CORKECTION FACTOR 1.23223 PLOT SIZE CONVERSION FACTOR 10.00000 80T H CONV. FACTORS COMIINZD =

sPe Co0cS REPKD LT 137CHM $ommm- UM STEMS/AA 3Y 1054 DdH SIZE GLASSES ~=---=-- ¢ %~-TREES 6T 120CH OdH--+
AbPHQJhL,qw“SAHP_MWDEQ__ e ) . NUM
COoOE ¥ ¢ "TAREA NUH T 0.1=- oo T T % -~MEASURED DIAMS--* /HA

O W (M2) TALY / HA 10 r4'] 360 44 55 50 76 980 90 100 110 120

PSHE L S6 0 [V 12 12 12 12 12 0 25 12 12 12 12 0 0 0 J v u ]
CAOE Lo 56 i 246 &9 49 86 49 0 12 25 12 8 1 G 1 0 M 2 § v 0
LIVE TOTALS c0 1 246 02 62 99 62 12 12 49 25 12 12 1¢ 9 U ¢ J U v 0
CADE "D W ~ 'S0 e 0T 2gs 2s o 0 0 3 3 t ] 0 0 C a 8 ¢ o 1} g 0

cSTAJLISHMENT DATE /73831
SLOPE (X)) 65, ASPECT 170

PLOT 46 AREA U 03Kk
ELEVATION (N

STuOoY 10 DkYD
PLOT AREA (SQ H4) 1000.4

DECK I0 TF5b 1

PLOT TYPE FS do9

CANDFORM NTODRR  HASITAT  LDWM _
SLOPE CORKECTION FACTOR 1.19263  PLOT SIZE CONVERXSION FACTOR 10.000G0  B80TH CONV. FACTORS COMBINED =

SPP  CODES REPRO LT 137CM % -==--NUM STEMS/HA 3Y 1034 03H SIZE GLASSEs -==---- ® »-_TREES GT 1200d OQoH--%
ALPHA L M SAMP , NUM
CODE ¢ + AREA NUM  0o1- *--HEASURED DIAMS--+ /HA

. .0 om  (M2) TALY  /HA 16 2% 30 40 5) 50 7¢ 80 90 100 110 120

PSME L n 50 1 239 a 3 30 48 72 35 12 36 6 & O 0 36 3 0 e @
CADE LM 56 b 954 12 ] 12 ] 0 0 1 0 [} 1 1 0 0 L ] G 0 0
LIVE TOTALS 50 5 1193 12 ¢ 43 48 72 85 12 36 0 ¢ ¢ 0 36 ¢ 2w o
PRHE O M 50 3 ) g 6 12 24 § 0 0 0 0 0 @ 0 6 @ a o Q
CADE OM S5 ¢ B 12 3 0 % 3 g” g 1] s [ g 0 U " g 0 v}
PILK oM 1 0 ' AR | E | R 12 i 0 B | R I 3 ¢ g ¢

12.3223

11.9209

8ET



DECK ID TP56 1  STUDY IO ORYD PLUT 50 AREA ID 20AK  ESTABLISHHENT DATE 780713
PLOT TYPE hS  PLOT AREA (SQ M) 500.0 ELEVATIIN (N) 957 SLOPE (%) 3G. ASPECT 165
“UANDFORM 3G3DSS~ “HABITAT ~ LOWH™ -

SLOPE CORRECTIGN FACTOR 1.04403  PLOT SIZE CONVERSION FACTOR 20.00000 BOTH LUNV. FACTORS COMBINED = 20.8006

SPP  CODES REFKO LT 137CH  %=-=-- NUM STEMS/HA 3Y 10CH D3H SIZE CLASSES===-=- * % --TREES 5T 120CH 08H--* JOTAL TOIAL
ALPHA L H SAMP O o T e NUM STEMS 3ASAL
CODE" + + AREA NUM ™ D1 R S wweMEASURED DIAMS--* ZHA GT10CM AREA
D w (M2) TALY  /HA 10 2u 30 40 53 60 70 60 90 100 110 120 /HA N2/ HA
PSHE L M 50 2 418 8 3 0 0 21 83 21 42 21 42 21 0 6 & 9 6 o0 0 230 104
CADE L M 56 3 0 21 919 209 0 4 9 € 48 O 6 © @ 0 8 0 ¢ G 0 1128 29
LIVE TOTALS 50 2 418 1 319 209 & 63 21 42 21 42 21 & 6 ¢ & 9 9 0 1357 132
PSHE D M 50 0 C 9 3 B 42 21 3 G 9 @ @ © @ 0 6 9 ¢ © 0 63 7
CADE D 56 3 0 8 251 o J¢ 3 5 ¢ & o8 6 €t o 3 6 0 0 ¢ @ 251 5
DECK ID TPS6 1  STuDr ID DRYO PuuT 59  AREA [0 J0AK  ESTASLISHMENT CATE 790618
PLOT TYPE FS  PLOT AREA (5Q M) 1000.0 ELEVATION {4) 91l  SLUPE (%) 46+  ASPECT 245
«ANOFORM TTODWY HAJITAT  LOwn
SLOPE CORKECTION FACTOR 1.10923  PLOT 5IZZ CUNVER3LON FALTOR 10.00000 BUTH CUNV. FALTORS COMBINED = 11,0923
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OECK ID TP5c 1 STudvy I0 ORYD PLOT 3 Ancd 10 OMKU ESTA3 LISHMENT DATE 770630
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0ECK 1D TP56 1 STuDvy 1D DRYD PLOT 6 AREA ID 00AK ESTASLISHMENT OATE 77071§
PLOT TYPE FS PLOT AREA (SQ M) 1000.0 ELEVATION (M) 1021 SLOPE (%) 62. ASPECT 1839
LANDFORM TTDOSV HABITAT TAACBN —~ ~ 7 o o e o mrm e

SLOPE CORRECTION FACTOR 1.17661 PLOT SIZE GONVERSION FACTOR 10.00000 BOTH LONV. FACTORS COMBINED = 11.7661
SPP  GODES KEPRO LT 137CH ®=-=== WUM STEMS/HA 3Y 1304 D3H SIZE CLASSES=--=--- * *--TREES GT 120CH DaH==* [QTAL TOTA
geor® 5 0 AR NUN Del- * -—HEASURED OIAMS--* /HA GT10CH AREA
O w (M2) TALY /HA 10 26 34 «0 50 50 70 80 90 1a0 110 120 7HA M2/ HA
PSHE L M 50 2 471 D 59 106 9 3p 35 3 24 12 & L 0 155 9 4 0 0 12 w1z 8
ISHE L 30 ) 6 59 @& ¢ 8 "8 "8 "§ "¢ 0 S A T A g g
s ot 20 0 24 6 a4 o6 o ¢ 68 0 0 6
LIVE TGTALS 50 2 471 82 59 106 94 35 35 35 24 12 0 G 0 155 @ 0 @ 0 12 12 81
; 6 2« 35 35 12 3 0 ¢ 0 O ¢ 0 125 & 3 0 @ 12 3% 18
TIME 24 & ) ¢ 4z ¢ g % ¢+ ¥ ot v % 8 o8 o¢ 8 & vt 3 0
DECK IJ TPSo 1 STUDY I0 ORYD PLOT 19 AREA Iu ODET  ESTA3LISHMENT DATE 770725
PLOT TYPE WS  PLOT AREA (SQ M) 500.C ELEVATION (M) 1249  SLOPE (%) 43.  ASPEGT 225
LANDFORN HEDDVC  HABITAT  THCC
SLUPE CORRECTIGN FACTOR 1.08853  PLOT S IZE CONVERSION FACTOK 20.00080 BOTH CONV. FACTORS COMBINED = £1.7706
SPP  CODES REPKO LT 137CH  ®ee-e- NUM STEMS/HA 3Y 10CM D3H SIZE GLASSES---==- * *--TREES GT 120CH DaH--* TOTAL TOTAL
ALPHA L N SAMP NUN STEMS BASAL
CODE & + AREA NUM  D.1- * -_HEASURED DIAMS--* FHA CTiOCN ARE A
O W (M2) TALY /HA 10 20 36 «0 50 o0 76 80 90 100 116 120 /WA N2/ HA
PSHE L M 50 0 0 e o2z we v 6 8 8 2 ¢ 3 3 ¢ D 0 0 @ 15z 22
TSHE L M 86 0 0 22 4 6 03 % ¢ ¢ o0 9 9 ¢ o o ¢ 9o 9§ 3 ’1 g
ACGL LA 38 0 ¢ 87 o5 0 0 & 8 8 0 0 & & 0 9 0 0 & 4§ 9 65 2
GAch Lm 50 8 1742 348 2le 218 €5 0 & O 9 0 0 € @ 9 o 0 3 0 8 s03 23
RUNU L A 50 0 0 8 44 @ 0 2 0 6 60 ¢ o o o0 e ¢ 0 ¢ o 0o " 1
LIVE TOTALS 56 8 172 457 327 261 67 4+ % 0 0 0 8 & 0 0 6 G 0 0 0 762 48
PSHE O M 50 0 0 e 0 a2 o 22 G 4% 0 0 22 4 0 G 0 0 & @ 131 a7
CACH ON 50 0 0 e 5 6 0 o 0 © 6 @ o 6 ¢ ¢ ¢ o ¢ ¢ 55



DECK 1D TP56 1 STUOY I0 OKYD PLOT 20 AREA ID J0&T ESTAQL;SHNENT DATE 770726
PLOT TYPE HS PLOT AREA (SQ M) 500.0 ELEVATION (4) 884 SLOPE (%) 8. ASPECT 247

LAWDFORM TRUDVS HASITAT THRNGS ™ T
SLOPE SORKECTION FACTOR 1.08319 FLOT SIZE CONVERSIIN FALTOR 20.00000 B80TH CONV. FAGTORS GCOMBINED = 20.0639

SPP  CUGBES REPRO LT 137CM  ®----- WUM STEMS/HA 3Y 10CM 03H SIZE CLASSES=-=---- * %--TREES GT 120CH D3H-~-* I?TAL TOTAL

ALPHA L M SAMP. B _ T , , uM STEMS dASAL

GODE™ # ¢ AREA NUM D.1- ®--MEASURED OIAMS--* /HA GT10CH AREA
D w (M2) TALY  /HA 10 20 30 40 52 50 76 80 90 1GJ 110 120 /HA M2/ HA

PSHE L M 50 ] 0 0 g 0 20 W0 0 6f 20 0 & Q@ 0 ¢ g 0 0 @ 140 51

TSHE L M 50 6 1204 301 120 80 g 80 ) @ 6 0 ¢ @ ¢ ¢ 0o 0o v 4@ 321 30

ABAM L A 50 g g a 0 6 20 @ 0 @ o o0 4 & 0 9 o0 9 0 0 @ 20 2

CACH L M 5o [} 0 20 20 ¢ 0 0 8 ¢ @ o @ G o ¢ 6 0 & & 20 ]

LIVE TOTALS 58 6 1206 ' 321 140 80 20 1Gs 80 © €0 20 U © O o ¢ 0 o G O 502 84

PSME O H 56 ] L g 0 o 8 0 2 ¢ 9 g ¢ ¢ ¢ 6 o 2 9 v B 20 5

PILA D M 50 0 0 0 b 0 20 t o0 0 0 G 6 ¢ 0 0o & 2 20 2

DECK [D TPSc 1 STUDY ID DKkYD  PLOT 21 AREA ID JJEl  €3TA3 LISHHENT DATE 770727

PLOT TYPE FS  PLOT AREA (SQ M) 1000.0 ELEVATIJON (4) 815 SLOPE (X) 57.  ASPECT 183

LANDFORM TYDDVS  HABITAT  THCC

SLOPE CORKECTION FACTOR 1.15104  PLOT SIZE CONVERSIJN FACTOR 10.00000  BOTH CONV. FACTORS COM3INED = 11.51G4

SPP ~ COBES REPRO LT 137CM _ %--<--NUH STENS/HA dY 10CM Odh SIZE CLASSES--=---- * *--TREES 6T 123CH 0gH--+ TOTAL TOTAL

SR LY AN o e a e aas ile 1o -HEASURED OXAWS--+ HA CJjbin ARCA-
0 » (M2) TALY /HA 10 23 30 w0 50 60 70 80,90 100 110 120 sha 3§§HA

PSME L M Sy 0 ] 23 150 173115 81 4 O 0 98 0 & O 158 ¢ 0 @ 1

tiue LM 50 s a 35 a o 3 6§ 0 8 g o e ¢ o & g g 578 70

CACH L N 50 0 12 104 23 12 12 “ 0 ¢ ¢ 6 ¢ o 0 o0 o 150 2

LIVE TOTALS 750 0 76 759 283 I967 12779276 080G ¢ 018G g8 0 127 Cp2s 16

PSME DO H 50 g ¢ 127 8 g 0 3 1 o0 12 4 @ @ 12 6 a0 o

GACH D 50 0 0 23 gs 0 o 6 o0 o 0 8 @ @ o 8 ¢ 0 0 & 8 gé 1?

6ye



DECK ID TPSH 1

PLOT TYPE FS
LANDFORN MMDOSS 7 HABITAT
SLOPE CORKEZTION FACTOR

DECK
PLOT

0n

I0 TP56 1

TYPE FS

LANDFORM mMODVV

SLOPE CORKECTIGN FALTOR

OP»n
orv
QUv
mI

Apmmm
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-y
o
O = rrrrre o«ro
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&  XXXXIX XeamMm

w

(7

- XN X0

¢ EKAPM

vt rYYWa OMmIX 0
o oobon

K
)
A
}

w
o

STudy I0 ORYD
PLOT AREA (SQ M) 1000.0

PLOT

B 1,

22

AREA 10 ODET

PLOT SIZE CONVERSION FACTOR 13.00000

1.19269

LT 137CH  ®=-=--
Tauy  Jma CCid
0 0 12
0 0 12
0 0 0

STuOY IO JOkYD
PLOT AREA (SQ M) 1000.0
HABLTAT THACPH

1,20370
0 LT 137CH

NUY D1

TALY  /HA 1
g g
g 0

0 ] 7

] 0 1

1 241 2

1 261 10
o g

2 o FRORNGE ©F

20
12
12
12

PLOT

.pLOY

20

30
24
24

0

23

«0
“d
“8
24

51

3o
36
1]

NUM STEMS/HA 3Y 10CH

o0
72
72

0

03n SIZE
70 80
@b 12
48 12
0 ']

AREA [0 0DET

ELEVATION (1)

1682

ESTASCISHHMENT OATE. 774728

CLASSES ~~=-
90 160 110
12 24 12
12 24 12
¢ 12 ¢

SLOPE (X)

SIZE CONVERSIIN FALTOR 10.00000

5
6

OO0 0 ©

60
24

NUM STEMS/HA 3Y 1)3CM

50
12
d
12
0

2is

12

03K SIZE CLASSES

7
“

;o ™

48

90
24

100
60

[—1=7-1_]

ESTABLISHHMENT DATE
ELEVATION (1) 853 SLOPE (%) 65.

80TH

67.

BOTH CONV. FACTOKS GOH3INED

110
12

T74Q727
ASPECT 208

CONV. FALTORS CUMBINED

s 57 120CH DBH--*
TREES & v

120
0
0
0

145
145 0
0 ]
ASPECT 203

- ¢ ~=MEASURED DIAMS~-*

o
]

v

/7HA

12
12
C

-~® ®--TREES GT 120CH OCH--*
8 ~-~HEASURED OIAMS~-=-* /HA

120
12
0

G

0

0
12

S o oo

o o ovoeo

o o oo

S & oo

a o ocohop

© © coccoo

11,9269
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owmr
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310
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> rr
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0ECK ID TP56 1 STuDy 10 DRYD PLOT 25 AREA 1D ODET ESTABLISHHENT DATE 774728
PLOT TYPE FS PLOT AREA (SQ M) 106U.0 ELEVATION (4) 59 SLOPE (X) 62. ASPECT 225

LANDFORM MHODSS ~"HABITAY " THCC - ittt
SLOPE CORKECTION FACTGR 1.17661 PLOT SIZE CONVERSION FACTOR 10.00000 80TH CONV. FACTORS COMJINED = 11.7661

§PB,, CLOES REPRO LT 137CH  s----- NUM STEMS/HA 3Y 18CHM 03h SIZE CLASSES--=---- * *--TREES 6T 120G Daw--+ TOTAL TOTAL
LPHA L M SAHP s _ NUM STEHS BASAL
CODE ¢ + AREA NUM D.i~ ~ © * ‘--MEASURED DIAMS--¥ 7RA"GT1UCM AREA"
D n (M2) TALY /HA 10 2u 3G 45 S50 86 7C 83 90 100 110 120 /hA M2/ HA
PSME L M 50 g G 165 i41 100235 35 0 0 0 0 @& 6 O 6 ¢ @ 0 6 0 518 33
TSHE L M 50 0 g 2k 0 ¢ "8 3 9 ¢ o o8 0 ¢ O o o 4 o 0 O 0 0
CACH L # 50 0 G a12 9 0 3 0 ¢ 6 6 0 ¢ @ 6 6 a4 o 0o 0 e 3
LIVE TOTALS 50 ] G 600 235 16235 3% 0 » 2 98 0 & O 0O 0 6 0 0 612 41
PSHE 0 M 59 0 0 71 12 9 0 & 12 6 6 @8 & & & 0 ¢ ¢ o & @ 24 3
CACH 0O H 56 J 0 2¢ G 3 o 3 3 ¢ o a8 o0 ¢ 0 ¢ 6 ¢ 3 & o 0 0
DECK LD TPS5b 1 STUDY ID ORYD Puul 26  AREA LU JDET  ESTASLISHMENT DATE 770723
PLOT TYPE Hs  FLOT AREA (SQ M) 560,90 ELEVATION (M) 701  SLOPE (%) 72.  ASPECT 225
LANDFORM HTGGSS  HABITAT THRMGS ’
SLOPE CORKEZTION FACTOR 1.23223  PLOT SIZE CONVERSION FACTOR 20.00000  BOTH CONV. FACTOKS COM3INED = 24,6447
SPP  COOcS REPRO LT 137CH  *-=---- NUM STEMS/HA 3Y 103M 03h SIZE CLASSES=--=----* *--TREES GT 120CM J8H--* TCTAL TOIAL
ALPHA L n SAWP NUM STEMS BASAL
CODE ~ & ¢ KREA CNUMC B pe T © o we<MEASURED DTAMS=-S* /HE GT10CH AREA
0w (RZ) TALY /WA 53 20 30 ws 33 s 70 83 90 163 116 120 /hA N2/ HA
PSME L H 56 0 0 271 w4 345 222 0 c 0 @ ¢ 8 0 ¢ o6 @ 0 Q0 1010 49
TSHE L 50 0 G 25 g 6 0 & 6 0 0 0 0 ¢ 6 3 Q@ o 0 g 0
ARgE L M 56 0 0 8 25 & 0 2 ¢ 6 0 0 & @ 2 o0 3 0 o 3 25 ]
CACH L o 50 9 ¢ 123 w3 9 B 2 £ 3 ¢ E 0 g ¢ g 8 o 8 148 3
fSe L w 50 1 246 0 "0 0 6 2 8 €& 8 9 6 0B O 9.0 68 0 2 0
LIVE TOTALS 50 1 246 419 616 345222 0 @ 0 @ 0 o0 ¢ 0 ¢ 6 G 0 o 0 1183 53
PSME D M 50 ) ¢ 197 g g 0 ¢ o 0 o 0 g o g o o 0 g 1
ARHE D A 56 0 g 49 0 ¢ a 32 6 0 @ t 0 6 &« o0 a ¢ ] 0
CACH O M 58 0 0 25 25 & 0 &6 o0 0 6 0 8 o o0 98 o @ 25 i

15¢



DECK ID TP50 1

PLOT TYPE F3

SLOPE GORKECTION FACGTOR

PLOT 'TYPE FS

L
r
w

-
(=]

> ;
XX F IXXEIX T +X

o0 =
[%]

LANOFORM nMMDD3S

SLOPE CORKECTION FACTOK

A

“CODES

XXX X*+XM

Ferr Oero

TOTALS
Dn

W

STUDY I0 ORYD PLOT 31  AREA 1D OMKU  ESTABLISHHENT DATE 770804
PLOT AREA (SQ M) 1000.0 ELEVATION (M) 838 SLOPE (X) 36.  ASPECT 223
- CANDFORM- NGDOVS——HASLTAT PNTHCC ) e
1.06977 PLOT SIZE CONVERSION FACTOR 18.00000 80TH CONV. FACTORS COH3INED =
REPRO LT 1370 *==-=-- NUM STEMS/HA 3Y 10CM O3H SIZE CLASSES--=--- + ¥--TREES GT 120CH DdH=-+
'lREu“ m———— NUH—"n; 1';'"-‘"" SR e et mT T S [ 4 --" EA SU QED . D I AMS - ,HA
(N3) TALY /HA 10 20 3¢ «0 50 60 70 80 90 139 116 120
50 0 0 32 0 21 0 21. 3 @ 11 11 53 32 32 125135 ¢ 0 4 21
8¢ 0 c & 9 f1 9 S48 ¢ 3 &t s é o a6 o 0o o o0
80 f 214 75 11 6 @ 3 o & 6 90 6 & @ 8 6 & ¢ & O
B R N N N 2 T T T A R -
50 2 w428 118 11 3 0 21 0 & 11 11 53 3z 32 125135 ¢ 0 G 21
5 0 a 3 41 6 0 3 ¢ L 2 Q0 & 6 @ ¢ ¢ 6 8 3§ 0
50 0 ¢ 11 @ 8 o0 & o0 € 0 © 0 & i ¢ 4 08 & 0
DEGK D TP56 1  STUDY IO GRYU  PLOT 33  AREA IJ 08R  ESTA3LISHMENT DAFE 770805
PLOT AREA (SQ M) 13U0Us0 ~ELEVATION (%) 1082  SLOPE (%) 75.  ASPECT 112
HASLTAT TAACBN
1.25000 PLOT SIZE CONVEXSION FACTOR 10.00000  BOTH CUNV. FACTORS COMBINEG =
“REPRO "LT 137CH-"~ ®=====NUH STENS/HA 3Y 103M 03H SIZE CLASSES-~===- » ®--TREES 5T 120GN DBH--*
AREA NUM  Ba1- , v --HEASURED DIAMS--+ JHA
(H2) TALY JHA 10 20 33 &G 50 50 7G 80 90 160 110 120

50 1 230 9 9 12 37 25 1z & 28 37 1z 1z @ 2 8 & g o 9
28 4 2 8 IR § ¢ ! § 3 2 & @
20 iog80 0 6 3 8 % 8.8 8.0 3 & & ¢ 0 &0 1
50 « 1000 0 0 12 37 25 12 0 25 37 12 12 @ 0 G O Q@ 4 0
50 0 0 6 6 12 8 12 ¢ 6 o0 8 12 0 0 o o o @ o0

16.6977
TOTAL. TOTAL
STEMS BASAL
ST1UCHM AREA
/HA M2/ HA
203 143
11 b
11 1
0 0
11 1
235 145
11 0
u Y
12.540¢
TOGTAL TOTAL
STEMS dASAL
GT10GCH AREA
/HA M2/ HA
173 64
i 3
]
175 o4
37 13

[4°T4



DECK ID TP56 1 STuUOY I0 ORYD PLOT 37 ARE@ 1o 00€eT EbIABLISNNENT DATE 770016 ‘
PLOT TYPE FS PLOT AREA (SQ M) 1000.0 ELEVATION (4) 792 SLOPE (X) 67. ASPECT 22>
LANDFORN MHDOOVUS ~HABITAT THRHGS™

SLOPE CORKECTION FACTOR 1.20370  PLOT SIZE CONVERSION FACTOR 13.00000  BOTH CONV. FACTORS COMBINED = 12.0370
C OBE c - 5 3 ES =-vee= e w--TREES GT 120CH OBH--+ TQTAL TOTAL
iEgHA uEDES §E£%0 LT 137CH hd NUM STEM3/7HA 3Y 10C4 08H SIZE CLASSES v NUH“SVENS BAEAL
CODE " + ¢ AREA S NUMT T e L T T ‘ ” e e MEASURED "OTAMS=~* /HA 6GT1GCH AREA
D w (M2) TALY /HA 10 20 30 40 50 60 70 80 90 100 110 120 JHA M2/ HA
0 12 24 Be 36 60 120 48 12 ¢ ¢ 0 @ e ¢ 9 0 o @ 385 68
I 20 0 0 }5 &3 12 8 3 s ¢ 8 6 8 & O ¢ ¢ o 6 o0 0 60 2
cAcd L H 50 g ] 0 12 ¢ o 0 a 6 0 o8 0 ¢ @ ¢ 0 3 6 u O 12 8
PILA L H 50 0 0 12 26 : o o o 6 o o o & O c ¢ 8 o o O 4
LIVE TOTALS 50 v G - 96 108 96 36 B0 120 48 12 ¢ "o- ¢ ¢ "9 o "¢ o 0 D 481 T1
PSME D M 56 0 0 36 12 2 0 0 12 0 ¢ o & o 0 & e 0 3 o a8 4
DECK ID TrPSo 1  STUDY ID OR¥D PLOT 39 AREA LD JDET  ESTA3LISHMENT DATE 770817
PLGT FYFE FS  PLOT AREA (SQ M) 1C00d.0 ELEVATION (4) 686  SLOPE (X) 48.  ASPECT 2w
LANGFORN MEDDSS HASTITAT THRMBN : -
SLOPE CORwECTION FAGTOR 110923  PLOT SIZE CONVERSION FACTOR 10.00000  BOTh CONV. FACTORS COM3INED = 11.0923
SPP  CODES REPRO LT 137CH  *=-==- NUM STEMS/HA 3Y 1054 0dh SIZE CLASSES=====- » »--TREES GT 120CH DdH--+ TOTA. TOTAL
ALPHA L N SAMP NUN STEMS B3ASAL
CODE. & ¢ AREA _ ~ NUM O.0<" s . - %<=MEASURED DIAMS==* /HA GT10CM AREA"
O w (H2) TALY /7HA 10 26 30 w0 33 50 7 80 94 100 110 120 JHA M2/ HA
PSME L 50 0 0 166 55 6 o @ 11 22 6 22 22 © @ o 0 9 0 ¢ @ 133 40
TSHE L A 50 1 222 11 d 2 0 0 ¢ 0 0 & G o ¢ ¢ o o g O 0 8
ACHA L A 50 0 g 11 22 11 0 0 ¢ o ¢ o o 0 ¢ ¢ 0 0 G- 3 33 1
THPL L M 50 g ¢ 22 0 g 0 o0 ¢ 0 6 0 ¢ O a 0 0 ¢ g o 0 8
PSME L W 56 8 0 177 11 0 3 ) ¢ 0 a 02 6 @ o 0 6 J o @ 11 1
PSME L M I R T 4 Y SR DN B e B o R o e o B B T S L Sl o
ACMA L W 50 0 ¢ 11 11 G 0 0 6 9 o6 o @ © ¢ ¢ o0 o a o 11 0
LIVE TOTALS 50 1 222 477 ies 22 0 0 11 22 0 22 22 © © 6 ¢ & & o o 240 G
PSHE O H 50 8 g - 55 0 g 0 3 it 8 0 @ 0 0 g ¢ 0 0 G O 11 4
ACHA D 50 0 0 11 0 3 a4 0 ¢ ¢ o8 o @ 0 3 6 ¢ o a & 0 9
CACH O M __50 0 0 11 33 11 ¢ 3 0 @8 0 o 6 o o 0 0 8 4 ¢ whe 1
PSHE "D W~ 5T 0 I &SNt St R A S et S | AR Sant R ANt N A S R

£se



DECK IO TPS6 1

PLOT TYPE FS
LANDFORMN TBAD3S ~
SLOPE CORRECTION FACTOK
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DECK ID TPS56 1

PLOT TYPE NS

LANDFGRM HMBOODSS
SLUPE CORKECTION FACTOR 1.250Gv

c.

-y
c
© = e oero

(=]

X ZIXIXX Texn.

>

[%]

[%]

STUDY IO ORYD
PLOT AREA (Su M) 10040.0

STudYy 10 ORYD
FLOT AREA (SQ #)
HA3ITAT PMTHCC

REPKRO LT 137CM
SAMP
AREA NUM
(M2} TALY /HA
S¢ ] 0
13 0 g
50 0 ]
50 0 (il
5u ] 0
0 1

50

&
NI NSNS e

v Vi o

HA3ITAT PMTHUC ™~

1.19269
<0 LT 137CH $oneee
T NUNTT B
TALY /HA i
J 1 14
0 ] 1
1 239 4
" ) 1
i} ] 3
e g5
3 716 16
('Y 954 b1
0 ] 11
0 0 z

W N O NQON®NW €

PLOT

“3

AREA 1D ODET

ESTABLISHMENT
ELEVATIIN (4) 369 SLOPE (%) 65,

PLOT SIZE CONVERSION FALTOR 10.00000
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PLOT
Sdu.l
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N e
©F © NRINDOCW
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o
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b0

"

—
Do vV oooonoc:
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o © ooooons o

AREA 10 00AK
ELEYATION (1)

PLOT SIZE CONVEXSION

NUM STEMOS/HA 3Y 103CHM
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I

0

0
100
25

N W
e VU oy

[

N o
[—=1—1—LUi B 3

25

b4t

3

J
1
a
1
0
J
0
0
]
0
0

94 104 110 12U

1]

oD © OO0

Nud STEMS/HA 3Y 1334 0dH SIZE GLASSES

U

o € Comooo

SLOPE (%)

FACTOR 20.00000

u3H SIZE
7¢ 80
50 g
g 0
0 0
c ]
50 [
U [

GLASSES
90 1049
25 25
s @
0 0
0 0
25 25
0 (1

DATE 773822
ASPECT 172

60Th (ONV.

FACTIKS CUMBINED

°°°°°° ¢ $--TREES GT 123CH 0BH=--*

ESTASLISHMENT DATE 273822

FACTORS COMJINED

O woacooao

c.c

Lot £ ocoOoooooo

ciE © .ot toto

-

-
o0 N OO ooNn

NUM
# -~MEASURED DIAMS=~=* "JHA

------ * *--TREES GT 120CH OdH--»
¥-~HEASURED OIAMS--* /HA

3 15 135 0
] &
G 0 ] 0
¢ ] 0 ¢
¢ 0 0 0
¢ 0 ] 1]
& 0 J 0
L 12 135 u
24 ] " g
C 0 0 6
75. ASPECT 315
80T h CONv.
110 120
"] g 0 0
0 g0 -0 g
g 0 0 ¢
0 0 ] G
G " 1] [
1} 1] 0 1}

o O Sedbo

o O DeEoo

© © cooe

® o cooe

11.9269
TOTAL TOI AL
STEMS BASAL
GT1UCM AREA
/ HA M2/ HA
239 46
0 9
95 11
0 g
60 2
12 1
24 1
429 6d
a3 23
60 1
25,8096
TOTAL TOTAL
STEMS 3A3AL
GT10CH AREA
/HA M2/ HA
L75 -]
273
25
50
550 84
100 3

LT



TSUGA HETERIPHYLLA LLIHWA OR COCLIMAX SITES

14 PLOTS. ®"v

"FOR ™

JaLUES

TR TETAVERASGET

20 3 “d 58 by 74 890 90 1L0 110

$e-eece--ceeeeeNUADER OF TREES/nA BY LG CH 03H SIZE CLASSES<==-vvmeemeeeoece
1

REPRO

F L O AU o O A AN P 4
- - X

NHO OO VAN NI —NNO

T vl vl Pl L el
-

N MHAOSID P
® ® 2 @ * 0 O 9O " OO 0 e e sie . e ¢ ojle o0 e
o m .~ | g <
Y- L e e
DVDOATOUINPQ A TODNR ~ oML
® & 0 0 8 ¢ @ 29 S 0 0N S e . .CCQ,.QI.
NS QINM—M D 0 L Mooaauvwa
n S | av N -l
] >
{
TOQOVOOIROARNSAONT N DISACIEBD
% 00 0000000000000 . * % e i e
ronoo S =l S ﬂﬂﬂﬂﬂﬂﬂ
i
!
!
POV INODOODOMNOA0 @ NAOAOOCTD
® % 0 ¢ 9 9 9 9 O ¢SO o9 e - ® @9 ¢ e 0o a4
FTODIOOMOIIDIIISTODIO 4 3000‘ S0
ORI IOV OIVII0T N NPIOIOAS
® ® ® ¢ 00 @ % e 00 00 s . ® ¢ ¢ ¢te ¢ 4 ¢
oo~ Paa o + 2 e
t
HOTOODADDIDITAADET 4 DAY PIAD
® 0 ¢ 9 9 0 0 O O g e 0O i . * 9 @ ¢j® ¢ 90
T IIOBIDIIDIIADIAIN P DA RO
- i i -
)
: t
~ o0 M~
i® 8 0 09 00 9% e e e 90 ) e % e ejleo e
-OMOIDOIRI - D
- . _ -
i
- og =] -
® 9 00 %0 sig 0 e 00 e . *® ¢ o sje g0
- OIS VOOIO 4 MNAOIGND
- -
|
00000 gWVUAIVITSTAE O VDoADSAD
. © 900000 se0 0000 ves ©® seeelesecsn
© -3 [~ 11 -OO o onﬂnnvﬂo
- - ~
MO 0PI I VI ITAMDTn T MO IAS
® % 4000004000000 . ® e 0 ticeaece
MU IODODOBRVIIFIAOG F FOOIDIDSD
o ~” m
i
TOMO I0DAWLDVAIDOIDO o NoOooPOooo
® ® 2 % 0 0 ¢ 0% 0 00 00 e e - * o @ 0iv o 0 0
0o el OSSO U o000
) : » *
A FADOoFONCOePa0 0 TITOOOSa
® 6 90 0 00 8.0 0 000 e 0 e . * @ o ole o g
O AHOQODIONTICOSDID B MO
Q ! ' ~
: | | ﬁ
NOMTOIVOY'ITINAQUE I wRoobhoaar3o
e ® e ® 9 ® 93 00 ® ¢ 0 00 0 s . ® ® g (e o 3 o
B VIDTOD LVVRD TIOHO v (PO =1
~ - " _
; ]
H .
B i
FOUOVDINAIONNODOON & MDDASNOw
% ® @ 8 0 % 0 e 0 % 0 0 0V e . * 0 0 0i* s 00
NOAS SFNENAMNOD P 0 Maoabnoo
N~ K ¢ o - -
! ; -
N 1
: |
NODOMDNNONNOMIMNND « MmFaoinNQY
® 0 0 9 0 % 0 00 00O 00 e e L ® ¢ @ w1 o 00
WM OTNOR D~ rOIN, r om NOo-
N~ own -] - W | -
B | N _
|
. V | |
IS 3mMmMNIINTOINONSR P odoabooo
'® ® 0 00 %0 0000000 0 a0 . e o e eivsasn
= IV INND I FUDRINIO ?F DIQIDOID
D M - N - @ °
- - w » _
t t
! (%]
ETETLLZTLLTETITTTTE XX HNNHTNHN
. i -« !
d NI D DB A LA D IS e CCACROAD
; H o
| L= _
o= > t
WowWroe Jold TLZH Juillt W Wi Sl Tl
TAX4AVALVITIVIDONAYIE % TIVOTXrTOJT
N HNDDN VO AKX TNNIL  —  DNEIN LD
A red LA LLOA A ImimBimet  J Qe €A A

255



OTAL

BASAL NUMBK
OF
0CCuk

110

LI
90 1.6

14 PLOTS.
84

CH O3H SIZE ULLASSES-=-=~vcocccw--e
70

RRORS FOR
60

S7HA 3Y 10

53

* ® STANJARD
4d

30

26

:PRO  #----=--=-=<----NUMJER OF TRE
10

TSUGA HETEROPHYLLA CLImAX OR COCLIMAX SITES
REP
NUM
7 HA

9“21111_:1&11212“1
-

N tNTHOT A O VO Q-G
e e 00 0000 co0 000

© N -~

€O v P DD e DO v I v O OO
e e e s a0 s 000000
MriMel IFIHNITN Q9 T
O~ ~

MOV ODNOTIVIIAQNDVDO DO
e ®* 0 0 00 0060 0ac a0 g0
HOOQADI VAR THIDOIDO

MUINDVOD IO IO A
e ® o000 000 sse s 00
NP IIDIDFINIDICOIIQODO

AIIIDDI0ADIIVQ IV
e q0 0000 00000 00
N IHDIDMAIOOOIID I

INOITOOEPODIOER IOINI I
® 0 g % 00 000 0 00 2 s 000
WL Iz 3 3 DI DI NI

MO0

1.4 71.2

2.5

P A et s O vd =t
-

oo No
* & 0 ¢ 9 0 0 0

1)

VPR OIO
“ s 000 000

—HOOQOVD
-

VOOV D

Noaoooooo
e o 0 00 000
MNMovooso

MOV
® o0 0.0 000

Nooooooo

DIV
® e 4 0’0 0 0 o
[E TR T 1 2R 1)

e 0 o e 00 9000 g0 e 000
MDD QOIMNMROOI DM

UV IQ I JIAIROSAQIDIIOD
® %90 00400600000
FOOIDNICAOCIODID IO

WO IIBMACOOOO IO
® 6 0 4 0 0 0 0.0 5 0 00 0 0 o0
DODOOO IO VOIS

T ID IS gy I Y I
® 0 0 @ 0 o 98" 0 0 0 g8 ® 90
NODMAODSIDLID

€.0

9. 5

o0 0 0.0 0 00
DO atoaca

¢
NOOIODAID
® o0 0w 000
Mooooaoa

VO0OROaa

« & © 019 0 & 0

SoaAo o
t

ePootao
o 0 0i0 000
e

A2+ IO IO INDIO
R I I AT 1
I0EO0OVGVND COUOCODD

PN FOMAIAMNODTI IO

e 0 s e 0o @e 000 0a 0 0 e
@ HeEHODOOO FININSOIAA
~N

VPV DID'INLD F IINDI

® & 9 & © & ¢ 48 0 0 0 % PO N0
P N IOIDD DU OO
o -+

NO OO NVDUN, AD DD
® 6 0 ® 90 0 0 0% 0 4 90 0 0 90
M~OPST DIMADAMNOD M,
[ae] | .

N 2OMONSQONIN OO
P I R A A I A A
Ml 3OWN OUWDID D NN
N W " Lol 1l

QOMOTMI M TawNg MO

® © 0 06 0 0 0 0:® 0 00 0 0 9 00

DD OHAMN DI 2OININPD

M D e ~N - -
-

ELZLLLLLLLLLX LR
cded A dded DD DDA S dd

e
WL X0 Ll T PA Judutt
EOLTIIAVUELTOIDONALIY
VIO LQE I K TN
AQdL LI LOO At e

55.4 h4o3 26.0 13.6 8.2

16472.2

LIVE TOTALS

i
MmoooEWvme

* ® 0o 0ia 00 0
NOoOoooOaso

Teoano s

® ® o 0oin 0 & o

-"Boama~e
t

1
TOOIPHID
o000 0as e
Mool o

HNyvohood

® o0 ei0 000

oM Mo~
h :

i

i
0009POQO

200

CEXLXELX
Quononn

Wi S X el
EZIOEXTOIX
NNDLIE T~
Aadara.a



257

APPENDIX 8

SO{L PROFILE DESCRIPTIONS

Six soil profiles are described that are chosen to typify as
much as possible the communities and phases in Chapter 4. They
illustrate the information included in the vegetation plot soil
pit descriptions. Information on soil reaction and color using
Monsell color charts was not taken. The soil colors in these
descriptions are therefore qualitative and subjective. Plot loca-
tion, elevation, slope, and aspect and estimated water holding
capacity (see Chapter 4 for estimation proceedures) are given in
Appendix 4. Soils are classified to the taxonomic level (Soil
Survey Staff 1975) appropriate to the data available. Horizon
nomenclature and descriptive terms follow Soil Survey Staff (1975).
Some taxonomic distinctions and the reference to volcanic ash in
the parent material are based on literature interpretations (Brown

and Parsons 1973, Mitchel 1979).
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Plot 35 Pseudotsuga/Holodiscus/grass community

Pit 1

Aspidotis phase

Classification: Ochrept.
Topography: Below the brow of a ridge, convex in vertical direction.
Parent Material: Basalt and probably volcanic ash.

C1

C2

Colors are for moist soil
1-0 cm. Needles, twigs; undecomposed to slightly so.

0-15cm. Dark brown sandy loam; weak fine crumb structure;
nonsticky, nonplastic; many fine, common medium roots;
15% gravel; clear smooth boundary.

15-40 cm. Dark brown sandy loam; weak medium subangular
blocky structure; nonsticky, nonplastic; common fine,
many medium roots; 20% gravel, 10% cobbles; gradual wavy
boundary.

40-61 cm. Dark brown sandy loam; weak medium subangular
blocky structure; nonsticky, nonplastic; common fine,
common medium,many coarse roots; 35% gravel, 30% cobbles;
abrupt wavy boundary.

61+ cm Weathered basalt, not saprolitic.
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Plot 63 Pseudotsuga/Holodiscus/grass community
Collomia phase

Pit 1

Classification: Ochrept.
Topography: On a main ridge, convex.
Parent material: Breccia and probably volcanic ash.

Colors are for moist soil.
0 0.5-0 cm. Needles, twigs, grass, cones, bark.

Al 0-10 cm. Dark brown loam; moderate medium crumb structure;
slightly sticky, slightly plastic; few fine, few medium
roots; much animal activity and krotavinas; 20% gravel;
clear smooth boundary.

AB 10-35 ecm. Dark brown to dark yellowish brown loam;
moderate medium crumb structure; slightly sticky, slightly
plastic; common fine, common medium, common coarse roots;
much animal activity and krotavinas; slight increase in
clay; A and B mixed by animals; 20% gravel, 5% cobbles;
gradual smooth boundary.

B 35-70 cm. Dark yellowish brown loam; weak medium sub-
angular blocky structure; sticky, slightly plastic;
common fine, few medium roots; slight increase in clay;
15% gravel, 20% cobbles; gradual®smooth boundary.

C 70-110 cm. Dark yellowish brown loam; weak fine sub-
angular blocky structure; slightly sticky, nonplastic;
few fine, few medium roots; 10% gravel, 25% ccbbles, 20%
stones; abrupt wavy boundary.

R 110 + cm Moderately weathered and fractured breccia.
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Plot 64 Pseudotsuga/Berberis/Disporum community

Pit 2

Classification: Udalf.
Topography: Gently sloping bench, smooth.
Parent material: Rock fragments in soil are reccia

Colors are for moist soil.
0 3-0 cm. Needles, twigs, moss, grass litter.

Al 0-5 cm. Dark brown loam; weak coarse crumb breaking to
"weak fine crumb; slightly sticky, nonplastic, very friablie;
many fine, many medium roots; 10% gravel; clear wavy
boundary. :

A3 5-40 cm. Dark yellowish brown loam; weak medium sub-
angular blocky structure; slightly sticky, slightly
plastic, very friable; many fine, many medium, many
coarse roots; 15% gravel, 10% cobbles; diffuse wavy
boundary.

B1 40-80 cm. Dark yellowisih brown clay loam; moderate
mediun subangular blocky:structure; slightly sticky,
slightly plastic, friable; common fine, common medium;
30% gravel, 10% cobbles; 50% of coarse fragments are
very saprolitic; diffuse irregular boundary.

B2t 80-150+ cm. Dark yellowish brown clay loam; weak coarse
subangular blocky breaking to moderate fine subangular
blocky structure; sticky, plastic, friable; few fine
roots; Argillic horizon; thick clay skins on gravel
surfaces; 35% gravel, 20% cobbles; 70% of coarse
fragments are very saprolitic.



Plot 34

Pit 1
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Pseudotsuga/Holod.iscus-Acer community

Classification: Dystrochrept.
Topography: In a convex position at the head of a small draw; pro-

bably on old landslide scar.

Parent material: Andesitic colluvium and probably volcanic ash.

c1

c2

Colors are for dry soil.

.3-0 cm. Needles, twigs, branches.

0-20 cm. Light brown sandy loam; weak medium crumb
structure; nonsticky, nonplastic; many fine, common medium
roots; 30% gravel, 10% cobbles; gradual smooth boundary.

20-50 cm. Light yellowish brown sandy loam; weak med ium
subangular blocky structure; slightly sticky, nonplastic;
many fine, common medium roots; 25% gravel, 35% cobbles;
gradual wavy boundary.

50-85+ cm. Light yellowish brown sandy loam; weak medium
subangular blocky structure; slightly sticky, nonplastic;
common medium roots; 25% gravel, 40% cobbles.
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Piot 64 Pseudotsuga/Berberis/Disporum community

Pit 2

Classification: Udalf.
Topography: Gently sloping bench, smooth.
Parent material: Rock fragments in soil are breccia

Colors are for moist soil.
0 3-0 cm. Needles, twigs, moss, grass litter.

Al 0-5 cm. Dark brown loam; weak coarse crumb breaking to
weak fine crumb; slightly sticky, nonplastic, very friable;
many fine, many medium roots; 10% gravel; clear wavy
boundary. :

A3 5-40 cm. Dark yellowish brown loam; weak medium sub-
angular blocky structure; slightly sticky, slightly
plastic, very friable; many fine, many medium, many
coarse roots; 15% gravel, 10% cobbles; diffuse wavy
boundary.

81 40-80 cm. Dark yeltowish brown clay loam; moderate
mediun subangular blocky:structure; slightly sticky,
slightly plastic, friable; common fine, common medium;
30% gravel, 10% cobbles; 50% of coarse fragments are
very saprolitic; diffuse irregular boundary.

B2t 80-150+ cm. Dark yellowish brown clay loam; weak coarse
subangular blocky breaking to moderate fine subangular
blocky structure; sticky, plastic, friable; few fine
roots; Argillic horizon; thick clay skins on gravel
surfaces; 35% gravel, 20% cobbles; 70% of coarse
fragments are very saprolitic.
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Plot 45 Libocedrus/Whipplea community

Pit 1

Classification: Umbrept.
Topography: Below the brow of a main ridge, smooth slope.
Parent material: Basaltic/andesitic colluvium with some volcanic ash.

0 2-0 cm. Needles, cones and twigs.

Al 0-25 cm. Very dark brown loamimaist; weak fine crumb
structure; slightly sticky, slightly plastic; many fine,
few medium roots; 5% gravel; clear smooth boundary.

AC 25-45 cm. Dark brown loam moist); weak fine subangular
blocky structure; slightly sticky, nonplastic; many fine,
common medium roots; 5% gravel; diffuse wavy boundary.

1 45-85 cm. Brown loam (dry); weak fine. subangular blocky
structure; slightly sticky, nonplastic; common medium,
many coarse roots; 10% gravel; diffuse smooth boundary.

c2 85-95 cm. Brown loam (dry); weak fine subangular blocky
structure; slightly sticky, nonplastic; few coarse roots;
20% gravel; diffuse smooth boundary.

c3  95-100+ cm. Light brown (dry); weak fine subangular
blocky structure; slightly sticky, nonplastic; few
coarse roots; 35% gravel.



Plot 73

Pit 1
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Libocedrus/Chimaphila community

Classification: Ochrept.
Topography: On a main ridge convex.
Parent material: Breccia, some andesite.

01

02

Al

A3

C1

c2

c3

4-2.5 cm. Needles, twigs, cones, bark.

2.5-0cm. Partially decomposed needles, twigs, cones,
bark; 60% is mildly hydrophobic; 60% has grey color
due to abundant hyphae.

0-5 cm. Dark brown (moist) sandy loam, grayish brown
(dry) ; weak medium crumb structure due mainly to roots
and hyphae; nonsticky, nonplastic; many fine, few medium
roots; 10% gravel; clear wavy boundary.

5-20 cm. Yellowish brown sandy loam (dry); weak fine
subangular blocky structure due to roots and hyphae;
nonsticky, nonplastic; many fine, few medium roots;
10% gravel, 20% cobbles; diffuse wavy boundary.

20-55 cm. Yellowish brown sandy loam (dry); structure
same as A3; nonsticky, nonplastic; many fine, common
medium, common coarse roots; 15% gravel, 15% cobbles,
5% stones; diffuse wavy boundary.

55-77 cm. Yellowish brown sandy loam (dry); structure
same as A3; nonsticky, nonplastic; common fine, few
medium roots; 15% gravel, 20% cobbles, 25% stones;
diffuse wavy boundary.

77-85+ cm. Yellowish brown sandy loam (dry); structure
same as A3; nonsticky, nonplastic; few fine, few
medium roots; 10% gravel, 15% cobbles,60% stones.
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APPENDIX 9

COMPUTER PROGRAMS

This appendix contains brief overviews of the computer pro-
grams thought to be of interest to ethers. Information needed for
running the programs is usually available in internal comment
statements. Running these programs will often require knowledge

of fortran and the operating system of the computer used.

Program Ageht

Ageht (440 lines of code) calculates tree heights and ages
from field data in TP56 format (Hawk et al. 1979). Tree heights
are calculated in any consistent set of units from slope distance
and percent slope to the top and to the bottom of the tree (Husch
et al. 1972). The eye height of the person sighting on the tree
is taken into consideration. This is only important when the
person's eye height is more than 30 percent of the tree height.
it is an easily changed internal constant.

Ages are calculated when extrapolations beyond the end of
the core are necessary. Data needed are: bark thickness,
length of the wooden core, core ring count, rate of growth at the
inner end of the core along a radius from the pith, the angle

between the core and this radius, and rate of growth in the
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youngest centimeter of core. Ageht assumes the pith is at the
geometric center of the tree and that ring width decreases cons-
tantly from the pith outward. Two estimates of number of rings
beyond the core tip are made. The average is added to the core

count to estimate age at breast height.

Cktp56

Cktp56 (330 lines of code) reads in TP56 format data (Hawk
et al. 1979) and prints it out in a form similar to the field
data forms. This makes keypunch verifying faster and more accurate

and provides a convenient listing of the punched data deck.

Order 3

Order 3 (460 lines of code) uses data in positional format
( e.g. as produced by Simdat2) to print species cover tables like
those in Appendix 6. It is based on program Order by Volland
and Connally (1978). Species and plots can be output in any order
desired. Average cover can be calculated as the mean over all
plots or over the plots in which the species occurs. The arrays
and all parameters dependent on array dimensions are variably
dimensioned in the subroutines. Thus various sizes of species by
plot data matrices are easy to accommodate by changing array dimen-

sions and four variables in the main program.
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Sh20

This program (215 lines of code) calculates effective depth
and available water holding capacity for each horizon to the pit
depth, to a selected depth (100 cm in this study) and to bedrock
depth (if it is non-zero). For each horizon it requires the
following data in TP56 format (Hawk et al. 1979) : thickness,
percent coarse particles, and texture. Calculations are described

in Chapter 4.

Simdat2

Program Simdat2 (525 lines of code) converts TP56 format
data (Hawk et al. 1979) to positional format. Most programs which
analyze species cover data require it to be positionally formatted.
Simdat2 was written by Al Brown (formerly with the Department of
Forest Science at Oregon State University) and was slightly mod-
ified for this study. This program was used in construction of
the large and small vegetation data sets (Appendix 5). The
species and their order in the output data can be determined by
the user. Also, Simdat2 allows species to be pooled as described
in Appendix 5. Output includes the positionally formatted data,
its format, and a list of species ordered as they occur in that

data.
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Stantab

Stantab (610 1lines of code) produces stand tables for each
plot and summary tables of averages and standard errors by commun-
ity. It uses input data in TPS56 format. See Appendix 7 for

further information on the program and examples of output.



