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Abstract

Smith, Stephen H.; Bell, John F.;
Herman, Francis R.; See, Thomas.
Growth and yield of Sitka spruce
and western hemlock at Cascade
Head Experimental Forest, Oregon.
Res. Pap. PNW-325. Portland, OR:
U.S. Department of Agriculture,
Forest Service, Pacific Northwest
Forest and Range Experiment Sta-
tion; 1984. 30 p.

A study established in 83-year-old,
even-aged stands of Sitka spruce
(Picea sitchensis (Bong.) Carr.) and
western hemlock (Tsuga heterophylla
(Raf.) Sarg.) at Cascade Head Experi-
mental Forest in the Siuslaw National
Forest on the Oregon coast traces
their development for 33 years. Statis-
tical data collected from 12 permanent
sample plots during four periods of
growth illustrate the tremendous pro-
ductive capacity of the Sitka spruce-
western hemlock type.

Keywords: Increment (volume), stand
volume, increment (basal area), incre-
ment (height), even-aged stands, Sitka
spruce, Picea sitchensis, western
hemlock, Tsuga heterophylla.

Summary

Sitka spruce (Picea sitchensis (Bong.)
Carr.) and western hemlock (Tsuga
heterophylla (Raf.) Sarg.) are the
principal components of the Pacific
Northwest coastal fog belt type (Meyer
1937) or the Picea sitchensis zone
(Franklin and Dyrness 1973) found
along the Oregon and Washington
coasts. The tremendous potential for
rapid growth and high yield of the
Sitka spruce-western hemlock type
ranks it among the most productive
coniferous types in the world.

This report summarizes 33 years of
data on growth and yield of mixed
stands of Sitka spruce and western
hemlock at Cascade Head Experi-
mental Forest in the Siuslaw National
Forest on the Oregon coast. Data were
collected from 16 permanent sample
plots established in the spring of 1935;
12 of the plots were in thrifty, well-
stocked, 83-year-old, even-aged
stands of Sitka spruce and western
hemlock. The 12 plots were periodi-
cally remeasured to obtain detailed
information about the silvical and
growth characteristics of the type
during four periods spanning 33 years;
the study was concluded in 1968.

This report describes the study,
summarizes data obtained from the
permanent sample plots, and discusses
results. Our primary purpose in pre-
senting these data is to further define
the extraordinary productivity of the
Sitka-spruce-western hemlock coastal
forest. This information on growth and
yield focuses on cause-and-effect
relationships rather than on indepth
statistical analyses of the data.
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Introduction

The Study Area

Sitka spruce (Picea sitchensis (Bong.) Oregon ~". R\
Carr.) and western hemlock (Tsuga Ty
heterophylla (Raf.) Sarg.) permanent
growth plots are located in the Cas-
cade Head Experimental Forest,
Siuslaw National Forest, near Otis on
the Oregon coast (fig. 1). The
130-year-old forest supports a well-
stocked stand of Sitka spruce and
western hemlock, believed to have
become established after the 350,000-
acre (141 640-ha) Nestucca fire in
1845. The local climate is typical of the
coastal fog belt with heavy precipita-
tion, high humidity, frequent fog, and
a minimum of temperature extremes
(Franklin and Dyrness 1973). The
Pacific Ocean influences the mild

0 20

climate, providing a long growing Scale In Miles
season and favorable moisture condi-
tions, even in the summer when

frequent fog and clouds compensate

for otherwise drier conditions (table 1).
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Figure 1 —Location of Cascade Head
Experimental Forest.

Table 1—Comparison of climatic data for Cascade Head Experimental Forest (Otis, Oregon) with
representative stations throughout the Pacific Northwest

Average air temperature Precipitation
January July Average June-
Station Elevarion Annual January minimum July maximum annual August
Feet °F °F °F °F °F Inches Inches
(Meters) (*c) (°c) (°c) (°c) (*C) (Centimeters) (Centimeters)

Otis, Oregon 16l 50.5 41.5 36.0 59.5 69.6 98.3 6.4
(49.1) (10.3) (5.3) (2.2) (15.3) (20.3) (250) (16)

Corvallis, Oregon 203 52.3 39.2 33.1 66.0 BD.B 39.5 1.9
(61.9) (11.3) (4.0) (.6) (18.9) (27.1) (100) (5)

Medford, Oregon 1,312 54.0 37.4 29.8 72.1 B9.2 19.6 1.4
(399.9) (12.2) (3.0) (-1.2) (22.3) (31.8) (50) (4)

Portland, Oregon - 29 54.7 40.3 34.5 68.5 78.4 42.4 2.8
( 8.8) (12.6) (4.6) (1.4) (20.3) (25.8) (108) (7)

Seattle, Washington 111 52.9 40.1 34.0 65.7 75.4 35.0 3.1
(33.8) {11.6) (4.5) (1.1) (18.7) (24.1) (89) (8)

Source: Franklin and Dyrness (1973).



Methods

In the spring of 1935,16 permanent :
sample plots were established in even-
aged stands of Sitka spruce and
western hemlock} having an average
age of 83 years.1— Twelve 1-acre
(0.405-ha) plots (fig. 2) varied in com-
position from nearly pure spruce to
pure hemlock. The remaining plots
were established in younger stands
containing substantial amounts of red
alder (Alnus rubra Bong.) and Douglas-
fir (Pseudotsuga menziesii (Mirb.)
Franco). For each plot, boundaries
were established, boundary trees

1/Meyer, W. H. 1935. First report on sixteen
permanent sample plots located on the
Cascade Head Experimental Forest. 37 p.
On file at Forestry Sciences Laboratory
(Jerry F. Franklin), Corvallis, Oregon.

blazed, and corner posts set and num-
bered. Plot trees were tagged with
aluminum tags 4.5 feet (1.37 m) above
seedling origin.* Heights of 10 to 40
trees per acre (24.7 to 98.8/ha) were
measured to the nearest foot (30.5 cm).
Diameters at breast height were meas-
ured to the nearest 0.1 inch (0.254 cm).
Age counts were made on increment
cores from 10 to 15 trees per plot. The
plots were remeasured in 1940,1945,
1955, and 1968 for the growth periods
of 1935-40,1941-45,1946-55, and
1956-68. Of the 12 original spruce and
hemlock plots, only 9 exist today; plot 2
was lost to roadbuilding; plot 6 to the
1962 Columbus Day windstorm; and
plot 9 to logging activities. Initially,
volume-diameter-height relationships
were developed from tarif access equa-
tions for trees with height measure-
ments (total height was measured on
only a portion of the trees on a plot).
Procedures for processing tarif access
numbers by computer were adopted
by use of British Columbia volume
equation coefficients for immature

Zpt 4112 feet (1.37 m) above seedling origin,
breast height was as much as 10 feet

(3.05 m) above ground level for trees that
began growth on rotted logs or stumps.

coastal western hemlock, Sitka spruce,
and Douglas-fir (Brackett 1973). Tarif
access numbers for individual sample
trees were calculated and tabulated by
species, plot, and measurement year.
Because of the high variation in the
number of trees and the large range of
diameter classes on individual plots,
tarif access numbers were averaged
and adjusted for each measurement
year by species to determine an overall
"average" tarif number (tables 2 and 3).
This procedure provided a more ade-
quate representation of tree diameters
over the range of diameter classes; it
also removed inconsistencies caused
by the variation in the number of
sample trees selected per plot and

in height measurements between
measurement years. The resulting
adjusted access numbers were used
in conjunction with the collected data
on tree diameters to obtain individual
estimates of volume for each tree.
These estimates of volume, as well as
other individual tree measurements,
were tabulated and summarized by
species, plot, and measurement year;
they represent the basic statistical data
presented in this report.
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Table 2—Average tarif number for Sitka spruce by 1-acre (0.405-ha) plot and measurement yearl’

1935, 1940, 1945, 1955, 1968,
age B3 age B9 age 94 age 104 age 116
Average  Number Average  Number Average  MNumber Average MNumber Average  Number
tarif of height tarif of height tarif of height tarif of height tarif of height
Plot number trees number trees number trees number Lrees number trees
1 == 0 45.3 4 -- 0 48.9 3 49,9 3
3 53.3 23 55.1 15 55.4 33 57.1, 22 59.5 11
[ 46.4 20 49.0 33 47.6 28 49,4 30 51.7 24
5 48.7 27 53.0 iz 52.8 - il '53.9 32 56.6 30
[} Gb. 6 B 46.2 10 47.4 9 51.0 12 = =
7 46.8 13 49.5 9 53.0 10 50.3 127 53.5 11
B LT 1 = 0 - 1] 48.5 2 46.0 3
9 40.7 24 41.7 46 - == = = — -
10 38.8 22 41.1 22 41.5 22 b4.2 25 47,4 26
12 47.7 10 49,1 10 51.2 9 50.5 12 54.0 9
13 2/ 48.5 8 50.8 9 51.6 9 53.7 8 56.2 10
Mean— 45.9 7.3 49.4 14.9 50.4 15.8 51.0 16.2 53.2 l4.1

Y Tarif number is the total cubic-foot (cubic-meter) volume from the stump to a 4-inch (10.2-cm) top for a tree of 1.0 square
foot (0.0929 m?) basal area at d.b.h. (Chambers and Foltz 1980). Height trees are used for determining average tarif
numbers.

Z Weighted average, weighted by number of height trees per plot.

Table 3—Auverage tarif number for western hemlock by 1-acre (0.405-ha) plot and measurement yearﬂ

1935, age B3 1940, age 89. 1945, age 94 1955, age 104 1968, age 116
Average Number Average Number Average Number Average Number Average Number
tarif, of height tarif ' of height tarif of height tarif of height tarif of height
Flot number trees number trees number trees number trees nmber trees
1 49.6 39 51.3 42 52.1 41 53,2 37 54.9 53
3 53.1 19 54,0 17 53.8 21 54,7 26 59.3 19
4 42,7 19 44.0 10 42,9 11 45,5 16 47.9 15
5 48.8 9 50.6 10 . 49.8 10 50.2 10 51.3 12
6 50,2 23 50.6 31 48.8 29 53.4 30 - -
7 49,1 24 49,4 29 52,6 30 50.3 27 52.5 28
B 46.6 i 47.8 44 49.3 41 48.8 34 49,1 32
9 o 0 - 0 = 0 i = _— =
10 38.4 17 41.0 21 40,2 23 45.3 ‘26 48.1 20
11 a1:7 30 52.5 33 54,2 24 53.7 28 57.1 33
12 3.4 28 53.3 35 54.3 30 55.6 28 '57.6 a1

Mean2/ 48.7 17.3 49.9 26.8 50.6 25,7 51.2 25.8 53.7 27.0

Y Tarif number is the total cubic-meter) (cubic-meter) volume from the stump to a 4-inch (10.2-cm) top for a tree of 1.0
square foot (0.0929 m?) basal area at, d.b.h. (Chambers and Foltz 1980). Height trees are used for determining average tarif
numbers.

2/ Weighted average, weighted by number of height trees per plot.



Results and Discussion

Site Determination

Site index as expressed here is the
average height of the dominant and
codominant trees of a given stand at
100 years of age. In mixed stands of
Sitka spruce and western hemlock,
however, several problems associated
with determining site index are ap-
parent. First, the height growth charac-
teristics of Sitka spruce and western
hemlock differ considerably (Allen
1902, Cary 1922, Taylor 1934). Barnes
(1962) noted that Sitka spruce contin-
ues to grow much faster than does
western hemlock after 100 years. In

addition, the height-age relationship
varies significantly between geo-
graphic regions. Thus, existing site
index curves, such as those con-
structed by Meyer (1937) for Sitka
spruce and western hemlock, are no
longer a reliable measure of site index
(Bames 1962).

The average total height of dominant
and codominant western hemlock. by
plot and year is given in table 4. A
curve of height over diameter was
fitted for the dominant and codominant
western hemlocks for each measure-
ment year (fig. 3). From these equa-

tions and the average diameter of the
dominant and codominant trees, the
average total height of the dominant
and codominant trees was determined.
Barnes' (1962) site index curves were
interpolated to determine site index for
each measurement year; the average
site index used in the study was the
mean of the estimates for the four
periods. There was no distinguishable
difference in site index between Bames'
method and ours (fig. 4). The average
site index corresponded approximately
to site index 144, placing it in site
class Il

Table 4—Average total height of dominant and codominant western hemlock trees”

1935, age B3

1940, age B9

1945, age 94

1955, age 104

1968, age 116

Number Number Number Number Number
Ploc?/ of of of of
number Height trees Height trees Height trees Height trees Height trees
Feet Meters Feetr Hel:.ers Feet Meters Feet Meters Feet Heters
13; 133 40.5 27 141 43.0 23 142 43.3 22 147 44.8 22 152 46.3 36
=
3 145 44,2 9 148 45.1 9 142 43.3 4 158 48.2 L 166 50.6 7
4 122 37.2 5 134 40.8 22 132 40,2 11 140 42.7 4 142 43.3 6
5 0 1] [+] 149 45.4 1 149 45.4 1 V] 0 0 124 i7.8 1
6 137 41.8 14 140 42.7 13 132 40.2 11 151 46,0 15 4 4 4/
7 129 39.3 10 137 41.8 11 143 43.6 15 143 43.6 12 152 46.1 13
8 120 36.6 17 127 38.7 24 129 39.3 18 135 41.1 15 135 41.5 16
9 0 0 0 0 0 0 5/ 5/ 5/
10 105 32.0 5 110 33.5 8 ny 34.4 7 123 37.5 B 131 39,9 8
12 135 41.1 19 140 42.7 19 146 44,5 18 150 45.7 18 159 48.5 23
13 141 43.0 19 145 44.2 12 144 43.9 17 155 47.2 14 16l 49,1 16
Heand/ 132 40.2 136 4l1.4 138 42,1 146 4.5 151  46.0
Site
index?! 146 44,5 W4 43,9 162 43,3 144 43,9 12 43,3
YTrees In crown classes 1 and 2.
ZThe 12 plots chat were periodically remeasured. Plots 11, 14, 15, and 16 were younger stands with substantial amounts of

Douglas-fir and red alder.

¥Destroyed soon after establishment.
#Destroyed In 1962 Columbus Day windstorm.
SAccidemtAlly logged.

% Weighted average of the total height of all sample trees.

“Interpolated from table 2 of Barnes (1962). Average site index - 144 feet (43.9 meters).
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Average Total Height

The analysis of the height growth data
presented in tables 5 and 6 in the
appendix indicates a significant dif-
ference in height between Sitka spruce
and western hemlock for the 5 meas-
urement years. The average height
differential between Sitka spruce and
western hemlock ranged from 11 feet .
(3.3.m)atage83to22.feet(6.7m).at
age 116. Clearly, Sitka spruce had
attained a dominant position in the
stand at age 116, reaching an average
total height of 161 feet (49.1 m).
Figure 5 shows the average total height
of western hemlock, Sitka spruce,
Douglas-fir, and all species for the

5 measurement years.

Although Douglas-fir is represented as
an associated species on several of the
growth plots, it is widely scattered
throughout the study plots. Since only
a few height measurements were taken
on Douglas-fir, the height data are
perhaps unrealistic. Therefore, no
further analysis of the height data was
attempted, other than that found in
figure 5 and tables 5 and 6 in the
appendix. Similarly, other measure-
ment data may not represent the true
growth characteristics of Douglas-fir;
however, observations indicate that
Douglas-fir is not maintaining its
dominant position in the study plots at
Cascade Head and is, for the most part,
undersized and poorly developed.

Basal Area

The shade-tolerant nature of both
Sitka spruce and western hemlock has
resulted in a dense, even-aged stand of
exceptionally high basal area (fig. 6).

Total basal area ranged from 417 ft%/
acre (95.8 m?/ha) at age 83 to 468 ft’/
acre (107.4 m2/ha) at age 116; basal
areas of individual plots ranged from
361 to 518 ftZ acre (82.8 to 118.9 m%/ha)
at age 116 (appendix tables 7 to 16).
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Figure 6.—Basal area of western hemlock
(WH), Sitka spruce (SS), Douglas-fir (DF),
and all species (T), by year of measurement
(all trees 1.6+ inches (4+ cm) in d.b.h.).
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Figure 5.—Average total height of western
hemlock (WH), Sitka spruce (SS), Douglas-
fir (DF), and all species (T), by year of
measurement (all trees 1.6+ inches (4+ cm)
ind.b.h.).
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Average diameter
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Figure 7.—Average diameter at breast
height of western hemlock (WH), Sitka
spruce (SS), Douglas-fir (DF), and all
species (T), by year of measurement (all
trees 1.6+ inches (4+ cm) in d.b.h.).

Average basal area for western hemlock
ranged from 237 ft? acre (54.4 m7ha)
at age 83 to 252 ft’/acre (57.8. m*/ha) at
age 116. Average basal area for Sitka
spruce ranged from 176 ft? acre

(40.5 mzha) at age 83 to0 213 ft? acre
(48.8 m¥ha) at age 116. The relatively
stable figure for basal area for western
hemlock can be attributed to a gradual
decrease in the number of trees per
acre (ha) and the increased average
diameter of the remaining trees.
Average basal area for Douglas-fir
remained small and essentially un-
changed from 1935 to 1968.

1945
Age 94

1968
Age 116

1955
Age 104

Average Diameter

The diameter growth data (appendix
tables 7 to 16) reflect an inherent dif-
ference between the growth pattern of
Sitka spruce and western hemlock.
Sitka spruce typically has a rapid and
well-sustained growth habit, whereas
western hemlock generally grows at a
slower rate than its associates (Allen
1902, Meyer 1937). Figure 7 depicts
the average diameter” for western
hemlock, Sitka spruce, Douglas-fir,
and all species for each year of
measurement.

The larger average diameter of Sitka
spruce, is apparent, ranging from
25.1inches (63.8 cm) in d.b.h. at
age 83 to 30.6 inches (78 cm) at
age 116;,western'hemloek ranges from
16.2 inches (41 cm) in.d.b.h. at age 83
t0.19.4 inches (49.3 cm.) at age 116.
An analysis of the average diameter
indicates that Sitka spruce is signifi-
cantly larger than western hemlock
each year of measurement.

IQuadratic mean diameter

Diameter at breast height for Sitka
spruce averages 8.9 inches.(22.8 cm)
or 55 percent larger than western hem-
lock at age 83 and averages 11.2 inches
(28.4 cm) or 58 percent larger at 116.
Although Sitka spruce is significantly
larger than western hemlock, measure-
ments of diameter are often con-
founded by extreme butt swell. Diam-
eter differences at 18 feet (5.5 m) above
seedling origin might not be so great.

Number of Trees

Figure 8 shows the average number of
western hemlock, Sitka spruce,.
Douglas-fir, and all species per unit
area. The total number of trees per
acre (ha) decreased from 218 (539) at
age 83 to 166 (410) at age 116. Sitka
spruce decreased from 51 trees/acre
(126/ha) at age 83 to 43/acre (104/ha)
at age 116, whereas western hemlock
averaged 165 trees/acre (408/ha) at
age 83, decreasing to 123/acre (304/ha)
at age 116.

Full stocking on the sample areas was
maintained throughout the 1935-68
measurement period. Because western
hemlock is relatively shade-tolerant
and Sitka spruce maintains a high
growth rate, and therefore a dominant
position beyond 100 years of age
(Barnes 1962), the growing sites were
fully occupied. In the mixed even-aged
stand of Sitka spruce-western hem-
lock, the larger number of hemlock
trees per unit area can probably be
traced to the initial establishment of
the stand. Western hemlock is a con-
stant and prolific seeder, but Sitka
spruce seeds only occasionally (Meyer
1937). Thus, western hemlock had an
advantage over Sitka spruce in num-
bers of trees per unit area. That numer-
ical advantage is still apparent today.

Figures 9-11 compare the distribution
of the number of trees per acre (ha) by
2-inch (5 1-cm) diameter class for
western hemlock Sitka spruce, and all
species at ages 83 and 116 Table 17
(appendix) gives stand information for
each year of measurement
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Volume of Wood

The ability of mixed stands of Sitka
spruce and western hemlock to pro-
duce the yields of wood shown in fig-
ures 12-14 reflects their tremendous
potential for production of sawtimber
and wood fiber. These remarkable
yields can be attributed, in part, to the
complimentary growth habit of both
species and favorable site conditions.
A high productive capacity is indicated.
Western hemlock shows a slightly
greater productive advantage over
Sitka spruce for both cubic-foot and
board-foot (International 1/4-inch rule)
volumes, primarily because.of the
smaller merchantable diameter limits
and the larger number of smaller west-
ern hemlock trees per acre (ha). For
board-foot volume (Scribner rule),
Sitka spruce and western hemlock
show almost identical yields. Figures
12-14 give average gross volumes with
no allowances for defect or breakage.
Figure 12 shows the average volumes
(Scribner rule) per acre and per hectare
for trees 11.6+ inches (29 cm) in d.b.h. to
a 6-inch (15-cm) top diameter. Total
volume per acre increased from an
average of 121,684 board feet at age
83 to 162,933 at age 116; individual
plot totals ranged from 95,878 to
167,439 board feet per acre at age 83
to 131,515 to 191,865 at age 116
(appendix tables 18 to 27). Board-foot
(International 1/4-inch rule).volume
per acre for trees 6.6+ inches (17 cm)
in d.b.h. to a 6.0-inch (15-cm) mer-
chantable top diameter is given in
figure 13. Total volume per unit area
rose from 138,522 board feet per acre
at age83to178;957atage?116. Indi-
vidual plot total volumes ranged from
112,812 to 179,040 board feet per acre
at age 83 to 146,864 to 205,342 board
feet per acre at age 116.;

Figure.14-shows'cubicVolumes:per
acre and hectare for trees 5:6+; inches
(14+ cm) in d.b.h. to a 4.0-inch

(10 2-cm) top diameter. Total volume
increased from 20,932 ft acre

(1465 m3/ha) at ate 83 to 26.280 ft*/acre
(1839 M*/ha) at age 116
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Figure 12.—Volume (Scribner rule) of west-
ern hemlock (WH), Sitka spruce (SS),
Douglas-fir (DF), and all species (T), by
year of measurement.

Figure 13.—Volume (International 1/4-inch
rule) of western hemlock (WH), Sitka spruce
(SS), Douglas-fir (DF), and all species (T),
by year of measurement.
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Figure 1.5:—Mortality of trees 1.6+ inches
(4+ cm) in d.b.h., 1935-68 (based on plots
measured five times—plots 6 and .9 omitted).
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All species (includes

Western hemiock

L 1'0 — Sitka spruce

(DF), and all species (T), by year of
measurement.

Mortality

Mortality for the permanent sample
plots is shown in figure 15. Average
mortality per acre (ha) ranged from
slightly more than 7 trees/acre (18/ha)
between ages 83 and 89 to 19/acre
(47/ha) between ages 104 and 116
(appendix tables 28-29). A field meas-
ure in 1950 indicated that suppression
and windfall were the primary causes
of mortality, suppression contributing
79 percent of the total loss. Western
hemlock has a higher rate of mortality
than Sitka spruce (fig. 15). As the
larger, dominant spruce subordinates
the smaller, more tolerant hemlock,
the weaker suppressed and intermedi-
ate hemlocks are eliminated from the
stand.

Both Sitka spruce and western hem-
lock are species with shallow roots
highly susceptible to windthrow (Meyer
1937). In fact, plot 6, which consisted
of approximately 83 percent hemlock
and 16 percent spruce, was completely
destroyed during the 1962 Columbus
Day windstorm.

Tree Growth

Estimates of mean annual and periodic
annual gross increments per unit area
for the study plots are given in appen-
dix tables 30 and 31. Figures 16-18 give
mean annual increment (MAI) and
periodic annual increment (PAL) per
acre for each species in board feet
(International 1/4-inch and Scribner
rules) and cubic feet.

The remarkably consistent growth
habit of Sitka spruce is apparent, Mean
annual increment for Sitka spruce
averages 737 board feet per acre (Inter-
national 1/4-inch rule) at age 83 and
only decreases to 724 board feet at age
116, a reduction in annual growth of
less than 2 percent. The MAI for west-
ern hemlock averages 915 board feet
(International 1/4-inch rule) per acre at
age 83 and decreases to 808 at age 116,
a reduction of nearly 12. percent. The
MAI for all species ranges from 1,669
board feet;(International -1/4-incrvrule)
per acre at age 83,to" 1,543-at age 116,
the average growth rate declining only
about 7-percent over the 33 years of
measurement.
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Figure 16.—Annual and periodic board-
foot (Scribner rule) growth of trees

11.6 inches (29.5 cm) in d.b.h. to a 6-inch
(15.2-cm) top diameter.

Figure 17.—Annual and periodic board-foot
(International 1/4-inch rule) growth of trees
6.6+ inches (16.8+ cm) in d.b.h. to a 6-inch
(15.2-cm) top diameter.
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Figure 18.—Annual and periodic cubic

volume growth of trees 5.6+ inches
(14.2+cm) in d.b.h. to a 4-inch (10.2-cm)
top diameter.
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Total wood production is at or near its
maximum for the mixed stands of west-
ern hemlock and Sitka spruce at
Cascade Head, but the culmination of
MAI is not clearly defined for either
species. Periodic annual increment is
declining in relation to stand age. The
sharp drop in PAI between the ages of
94 and 116 can be attributed to a cor-
responding reduction in the number of
trees per acre (ha), especially in the
intermediate and suppressed western
hemlock crown classes. Periodic an-
nual increment ranges from 789 board
feet (International 1/4-inch rule) per
acre to 396 for western hemlock be-
tween the ages of 83 and 116. For Sitka
spruce, PAIl appears to culminate at
776 board feet (International 1/4-inch
rule) per acre between the ages of 89
and 94 and decreases gradually to

689 board feet between the ages of
104 and 116."

These data agree with the previous
claim that the Sitka spruce-western
hemlock type is among the most pro-
ductive coniferous types in the world
(Fujimori 1971).
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Appendix

Tables 5 to 31

Table 5—Summary of average height of selected trees, 1.6+ inches in d.b.h., 1935-68

Western Sitka spruce Douglas-fir All epecies Western Sitks spruce Douglas-fir All species

l’}.r.ut.—"il hemlock hemlock
No. No. No. No. No. No. Ho. No.
Height of Height of Height of Average of Height of Height of Height of Average of
trees trees trees helght trees trees trees trees helght trees
Feet Feat Feet Feet Feet Feat Feet Feet
1935 ! 1940
1 127 39 0 (1] 147 1 127 40 130 42 117 4 151 1 129 47
3 135 19 15l 23 0 0 k4 w2 138 17 161 15. .0 0- - 149 32
4 - 106 19 131 207 000 119 39 110 10 142 33 0 (] L 134 43
5 119 9 162 27 1] 0 136 36 128 10 155 k¥ 150 1 148 43
& 129 23 129 [:] 0 i | 129 31 127 3l 135 10 135 1 129 42
7 124 24 134 13 139 1 128 38 123 29 146 9 130 4 129 42
8 115 31 138 ‘1 0 0 116 a2 120 &4 o] 1] 0 o 120 44
9 0 1] 118 24 0 1] 118 24 V] 0 123 46 0 0 123 46
10 96 17 121 33 (1] 0 110 39 105 21 128 22 1] o 117 43
12 130 30 138 10 0 0 132 40 133 33 141 10 0 0 135 43
13 134 28 142 B (1] 0 136 36 132 35 148 9 1] 0 135 4t
Total 239 156 2 397 72 190 7 469
lla!.arl—i‘-'-JIr 123 134 143 127 126 139 137 131
1945 1955
1 133 41 0 [+ 0 0 133 41 137 37 137 3 165 1 138 41
3 134 21 162 33 1] 4] 151 54 142 C 26 170 22 0 o 155 48
4 107 11 137 28 0 V] 128 39 115 16 144 30 131 3 133 49
5 127 10 155 kS 0 o 148 41 129 10 160 32 149 1 152 43
] 124 29 141 9 0 o 128 38 139 30 151 12 135 1 142 43
7 132 ki 152 10 139 1 137 41 129 27 145 12 136 4 134 43
8 124 41 0 0 0 0 124 41 123 34 147 2 0 0 124 36
g3/
10 103 23 130 22 0 [ 116 45 117 26 139 25 0 0 128 51
12 139 24 148 9 ] 0 141 33 140 28 148 12 Q Q 142 40
13 137 30 150 9 0 [1] 140 39 142 28 163 8 ¥} 0 147 36
Total 260 151 1 412 262 258 10 430
Meso?/ 128 148 139 135 132 152 138 139
1968
1 143 53 142 3 164 [ T 57
3 156 i9 178 11 V] 0. 164 30
&4 124 .15 153 24 141 1 142 40
5 132 12 170 30 154 1 159 43
P
7 135 28 160 11 142 & 142 43
B 125 3z 137 3 o a 126 315
10 127 20 149 6 1] 0 140 46
12 149 33 164 9 ] 0 152 L]
13 148 3l 172 10 1] 0 154 4]
Total 243 127 ¥ 377
Mean?! 139 161 147 147

Y plote 2 and 11 are not included; plot 2 was destroyed soon after establishment, and plot 11
contained substantial amounts of young Douglas-fir and red alder.

2/Weighted average, based on average height of trees on the plot times the number of observations per plot, summed
over all plots with height measurements, and divided by the total number of observations.

¥plot 9 was destroyed by accidental logging.

4plot 6 was destroyed by the 1962 Columbus Day storm.



Table 6—Summary of average height of selected trees, 4+ centimeters in d.b.h., 1935-68

Sitka spruce

Douglas—fir

All species

81 th spruce Douglas-fir

/ Western Westrern All nple‘:ies
Plot— hemlock hemlock
Bo. Ho. No. No. Ho. ‘Ro. No. . Bo.
Beight of Height of Height of Average of Height of Height of Height of Average of
trees trees trees height trees trees trees trees height trees
1935 1940
Metera Meters Heters Meters Meters Meters Meters Meters
1 38.7 39 0 (1] 44,8 1 38.7 40 39.6 42 35.7 4 46.0 1 39.3 47
3 41.1 19 46.0 23 0 0 43.9 42 42.1 17 49.1 15 0 0 45.4 32
& 32.3 19 39.9 20 0 1] 36.9 39 33.5 10 43.3 33 0 0 40.8 43
5 36.3 9 43.3 27 0 0 41.5 36 39.0 10 47.2 32 45.7 1 45.1 43
6 39.3 23 39.3 8 0 0 39.3 31 38.7 31 41.1 10 41.1 1 39.3 42
7 37.8 24 40.8 13 42.4 1 39.0 38 37.5 29 44.5 9 39.6 4 39.3 42
8 35.1 31 42.1 1 0 0 35.4 32 36.6 &4 4] (1} 0 0 36.6 &4
9 0 o 36.0 24 0 0 36.0 24 0 0 37.5 46 0 0 37.5 46
10 29.3 17 36.9 33 0 ] 33.5 39 32.0 21 39.0 22 0 0 35.7 43
12 39.6 30 42.0 10 0 0 40.2 40 40.5 33 43.0 10 0 0 4l.1 43
13 40.8 28 43.3 8 0 0 41.5 36 40.2 5 45.1 9 Q 0 4l.1 44
Total 239 156 2 397 272 190 7 469
Meanif 37.5 40.8 43.6 38.7 8.4 42.4 41.8 39.9
1945 1955
1 40.5 41 0 '] 0 0 40.5 41 41.8 a7 41.8 3 50.3 1 42.1 41
3 40.8 21 9.4 Kk o 0 46.0 54 43.3 26 51.8 22 1] 0 47.2 48
4 32.6 11 41.8 28 1} 0 35.0 39 35.1 16 43.9 30 39.9 3 40.5 49
5 38.7 10 47.2 il 4] 0 45.1 41 39.3 10 48.8 32 45.4 1 46.3 43
6 37.8 29 43.0 9 0 0 39.0 38 42.4 30 46.0 12 39.0 1 43.3 43
7 40.2 o0 46.3 10 42.4 1 41.8 41 39.3 27 44.2 12 41.5 4 40.8 43
8 37.8 41 0 ] 1] 0 37.8 41 37.5 34 44.8 2 0 0 37.8 36
ﬁf
10 31.4 23 39.6 22 0 0 35.4 45 35.7 26 42.4 25 0 0 3%.0 51
12 42.4 24 45.1 9 1] 0 43.0 13 42.7 2B 45.1 12 0 0 433 40
13 41.8 30 45.7 9 [¢] 1] 42.7 39 43.3 28 49.7 8 0 0 44.8 36
Total 260 151 ] 412 262 258 10 430
Hean?’ 39.0 45.1 42.4 411 60.2 46.3 421 42.4
1968
1 43.6 53 43.3 3 50.0 1 43.9 57
3 47.5 19 54.3 I o a 50.0 30
4 37.8 15 46.6 24 43.0 1 43.3 40
5 40.2 12 51.8 30 46.9 il 48.5 43
6-"—"’
7 41.2 28 48.8 11 43.3 4 43.3 43
8 38.1 32 41.8 3 ] 0 38.4 35
10 38.7 20 45.4 26 0 o] 42.7 46
12 45.4 33 50.0 9 1] V] 46.3 42
13 45.1 31 52.4 10 o 0 46.9 41
Total 243 127 7 n
2 43.1 44.8 54.8

Hean~ 42.4

Y {plots 2 and 11 are not included; plot 2 was": destroyed soon after; establishment, and plot 11

contained substantial amounts of young Douglas-fir and red alder.

% \leighted average, based; on average height of trees on the plot times the number of observations per plot,
summed all plots With height measurements, and divided by the total number, of observations.

¥ Plot 9was destroyed by accidental logging.

% Plot 6 was destroyed by the 1962 Columbus Day storm.
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Table 7—Stand description at age 83 in 1935, in English unitsv

Basal srea per .:u-y Dlautqry Trees per u_rh”
2 3
Plor= WH 88 T WiH 55 or T WH 55 oF T Percent—
Inchea Humber
1 407.2 9.9 3.4 420.5 16.% 17.4 25.0 17.0 260 b ! 67 97
3 153,31  264.0 .9 418.1 17.7 25,2 1.8 21.4 9.0 T8 1 167 54
4= 76.4  346.7 B.7 431.7 14.6 22.8 20.0 0.3 bb 122 4 192 34
5 52.7 427.7 &.1 484.6 6.4 26,2  27.4 4.3 6 114 1 151 24
1] 292.3 97.9 1.2 3931.4 17.7 230 111 18.7 171 34 2 07 83
7 296.7 116.5 18,7 &11.9 6.4 22,0 19.5 17.6 202 44 ] 255 79
B 427.1 0.3 0 437.4 14.9  21.7 0 15.0 352 & ] 356 99
9 o 517.8 © 517.8 o 24,4 0 2.4 o 160 0- 160 0
10- - -157.5  264.7 O 422.2 T T1%.9 3.8 ] 1.9 114 48 o 162 70
12 268.1 9.6 0 360.7 17.1 3.4 a 1B.2 168 3 1] 199 84
13 292.3 54.4 0 346.7 16.1  23.5 . 0 V7.0 201 8 0 219 92
mlﬂ—s‘! 236.8  176.3 4.0 4IT7.1 6.2 25.1 0.3 18.7 165 51 1 218 76
YWH - western hemlock; SS - Sltka spruce; DF - Douglas-fir; T - total of all species.
2Plots 2 and 11 are not Included; plot 2 was destroyed soon after establishment, and plot 11
contained substantial amounts of young Douglas-fir and red alder.
¥Based on plot area of 1 horizontal acre.
#Quadratic mean diameter.
¥Percent of western hemlock in designated plot.
%Based on plots Intact In 1968—plots 6 and 9 omitted.
Table 8—Stand description at age 83 in 1935, in metric units
Basal area per hsclauy Dlnnl.nri'r Trees per M:tlrey
Ploc ss oF T Wi ss op T Wi S8 DF T Porcent
===== §quare metarg ---== = —===== Cantimeters Bumber
1 91.5 2.3 0.8 9b6.5 42.9 44,2 KI5 43.2 642 15 2 660 97
3 35.2 60,6 -2  96.0 45.0  B4.0  32.5 5404 222 [1.1.] 2 413 54
4 17.5  79.6 2.0 99.1 37.1 51.9 50.8 51.6 183 301 10 474 1]
5 12.1 98.2 <9 1112 41.7  66.5 69.6 61.7 89 282 2 373 4
L] 67.1 22.5 7 90.3 45.0 5B.4  &3.4 47.5 423 Ba 3 11 83
7 8. 1 6.7 4.3 99.1 1.7 55.9  49.5 44.7 i99 109 22 630 kil
8 98.0 2.4 0 100.4& ir.a 35.1 0 3a.1 B70 1o -0 880 99
9 0 118.9 0 118.9 L] 62.0 0 62.0 1] 395 o 195 o
10 6.2 60.8 0 96.9 40.4  80.8 o 55.6 282 (L) 1] 400 70
12 61.5 1.3 0 B2.8 43.4 59.4 o 46.2 415 1 a 492 80
13 67.1 12.5 0 79.6 &l.4 59.7 0 43.2 497 LL] a 541 92
wean 4.4 405 9 95 A1 618 516 47.3 s08 126 5 51 76

L\WH - western hemlock; SS - Sltka spruce; DP - Douglas-fir; T - total of all species.

ZPlots 2 and 11 are not Included; plot 2 was destroyed soon after establishment, and plot 11 contained
substantial amounts of young Douglas-fir and red alder.

IBased on plot area of 1 horizontal hectare.
#Quadratic mean diameter.
%Percent of western hemlock In designated plot.

6/Based on plots Intact In 1968—plots 6 and 9 omitted.



Table 9-Stand description at age 89 in 1940, in English units”

Basal area per acwy Dllmetery Trees per ncle-:-,-’
Y o ' s/
Plot— WH §S - oF T WH Ss DF T WH SS. DF T Percent—
= Inches Number
1 423.1 9.2 3.6 '435.9 17.5 18.4  25.7 17.6 253 3 1 259 98
3 1564.4  267.7 9 423.1 18.5 26.3 12.8 22.4 83 7 1 155 54
4 80.3 362.5 9.1 :451.8 15.1  23.6  20.4 21.0 65 9 4 188 34
5 55:0 439.8. 4.2 499.0 16.7  26.8 27.7 24.8 36 12 1 149 24
6 303.3  100.6 3.4 407.3 18.5 24,4 177 19.5 163 31 2 196 83
7 310.0 121.4 19.0 450.4 16,9 23.0 19.7 18.2 198 42 9 269 80
8 432.0 10,9 © 442.9 15.5  22.4 0 15.6 329 4 0 333 99
9 0 514.1 0 514.1 ] 25.1 0 25.1 0 150 0 150 0
10 149.7 260.6. 0 430.2 16.6 32.7 0 23.L 100 48 0 148 68
12 284.6 98.3 0 382.8 17.7 26,5 0 18.9 166 30 0 196 85
13 306.6 56.8 0 363.4 16,9  25.5 0 17.7 197 16 0 213 92
Hanngj 244.0 183.0 4.1 431.1 16.8  26.0 20.5 19.4 159 50 2 211 75

-‘-/wn = western hemlock; 8S = Sitka spruce; DP < Douglas~fir; T = total of all species.

-z—lPlo(s 2 and 11 are not included; plot 2 was destroyed soon after establishment, and plot 11
contained substantial smounts of young Douglas-fir and red alder.

-]-/Bued on plot area of | horizontal acre.
-“/mndrnu: wmean diameter.
2Il’ercent of western hemlock in designated plot.

y!nsed ori plots tntact in 1968--plote 6 and 9 omitted.

Table 10—Stand description at age 89 in 1940, in metric units?

Basal area per hactne—a-/ Dtmter‘-/ Trees per hecure-]-/
potd w58 0P T w o ss D T wi ss DOF T percent?/
----- Square meterg ----= 77T Centimeters = Number
1 97.1 2.1- 0.8 100.1 44,5 46.7  65.3. 847 625 12 2. 640 98
3 35.4 615 .2 97.1 47.0 66.8 - 32.5 56.9 205 175 2 383 54
4 18.4 81.2 .2.1 103.7 384 . 59.9 51.8 53.3 161 294 10 465 34
H 12.6 101.0 1.0 1145 42,4 68.1 70.6 630 89 2717 - 2 368 24
6 69.6 23.1 .8 93.5 47,0 620 45.0 : 49.5 403 n 5 484 83
7 7.2 2.9 4.4 1034 42.9 58.4 50.0 46.2 489 104 22 615 80
8 99.2 2.5 0 101.7 39.4  56.9 0 39.6 813 10 0 823 99
9 o 118.0 0 118.0 0 63.8 0 63.8 0 n 0 3n 0
10 36,46 64,4 O 98.8 42,2 .83.1 () 58.7° 247 119 0 366 " 68
12 - 653 22,6 0 87.9 45.0 62.2 0 48.0 410 T4 0 486 85
13 70,4 13.0 0 83.4 42,9 648 0 45.0 - 487 40 0 526 92
Mead! 56.0 420 .9 99.0° 42,7 66,0 52.1  49.3 393124 s . s 15

UHH = westérn hemlock; SS © Sitka spruce; .DF = Douglae—fir; T = total of all apecies.

yrlnu 2 snd |1 are not included; plot 2 was destroyed soon after esubuahu:}t, and plot. 11
contatded substantial amounts of young Douglas-fir and red slder. \

ybuedv on'plot area of | horizontal hectare.

g ) N
‘i(Quudnti; mean dismeter.
-s-/l’ercanl of western hemlock in designated plot. -

“#/Bised on plots intact in 1968-—‘plntn 6 and 9 onitted.



Table 11—Stand description at age 94 in 1945, in English units ¥

Basal area per lcre-j-', Dhutefy' Trees per nrtl"
pocd Wk ss  or 7 Wi ss  op T wi S5 oF 1 Percent2’
==-==== Sgquare feet -——-=- Inches Number
I 8633 8.5 3.8 448.8 18,1 19.7 6.4 18.2 244 i 1 249 98
3 1%.0 281.0 .9 437.9 19.0 27.1  12.8 232 78 10 1 149 52
4 B4.1  362.5 9.2 4b9.6 15.4 24,3  20.5  21.5 85 117 I 186 15
5 56.3  448.2 4.3 508.8 17.2 27,3 8.1 25.1 35 10 1 186 4
6 309.6 105.5 3.4 4i8.5 19.1 254 17.7  20.3 155 30 2 187 B3
ST 3160 125.3 |34 454.7 S 11.6-23.7 0.2 18T 192 4l 6 -239 - 80
B 4437 1.6 D 4552 16,0 231 0 16.1 37 4 0 121 99
10 153.7 94,6 0  448.) 16.9 315 0 3.6 99 48 0 167 67
12 282.0 103.2 0  385.3 18.3  25.5 0 19.6 155 29 0 184 84
13 3.0 ek D 3737 1.4 26,6 D 18.3 189 16 0 05 92
Hean®/ 208.9 190.0 3.5 442.3 17.3 26,7  2L.1  20.0 153 49 1 203 5
1/ X .
= WH - western hemlock; SS - Sltka spruce; DF - Douglasfir; T  total of all species.
2/ . .
= Plots 2, 9, and 11 are not Included; plot 2 was destroyed soon after establishment, plot 9 was accidentally
destroyed by logging, and plot 11 contained substantial amounts of young Douglae-fir and red alder.
3/ .
= Based on plot area of 1 horizontal acre.
4 . .
= Quadratic mean diameter.
5/ .
= Percent of western hemlock In designated plot.
6/ .
= Based on plots Intact In 1968—plot 6 omitted.
o . . . i Al
Table 12—Stand description at age 94 in 1945, in metric units~
Basal area per hucureﬁi Dla-teri'r Trees par Ilel'_larai"r
ploe? wa ss  oF T WH 8§ DF T wi 85 oF T Percant
=---= Square meters ------ ======= ConLineters -----— Bumber
I 106.4 2.0 0.9 103.0 46,0  S0.0  67.1  46.2 603 10 2 515 98
3 35.8 643 .2 100.5 48.5 6A.B 32,5 58.9 193 113 ] 168 52
& 19.3 832 2.1 107.8 39,1 61.7 521  Sh.6 161 289 10 460 15
5 12.9 102.9 1.0 1i6.8 437 869.3  Ti.4 643 86 272 2 61 24
6 7.1 8.2 .8 96.1 48,5  64.5  45.0 518 183 7% 5 462 83
7 72.5 288 3.0 104.4 46,2 60.2  51.3  &7.5 478 101 15 591 80
8 101.9 2.7 0 104.5 40.6 58.7 0 40.9 783 10 0 793 99
10 35.3 616 0 103.0 142.9 851 0 59.9 1245 119 0 363 &7
i1 B4.7 237 0 B8.4 166.5 64,8 0 49.8 1383 71 ] 455 B
13 7.6 140 0 85.8 1466.2 67.6 O 46.5 1467 40 0 507 9
uean®/ 7.1 a6 .8 1016 43.9 67.8 536 50.8 e an 2 502 75

YWH - western hemlock; SS - Sitka spruce; DF - Douglas-fir; T - total of all species.

2 plots 2,9, and 11 are not Included; plot 2 was destroyed aoon after establishment, plot 9 was accidentally
destroyed by logging, and plot 11 contained substantial amounts of young Douglas-fir and red alder.

¥ Baaed on plot area of | horizontal hectare.

% Quadratic mean diameter.

YPercent of western hemlock In designated plot.
¥Based on plots Intact In 1968—plot 6 omitted.
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Table 13—Stand description at age 104 in 1955, in English units”

Basal area per ucrey Mmstery Trees per ncrey
2 g 5/
Plot~ Wi $8 oy T Wi 58 DF T W $8 DF T Percent=
----- - Bquare feet =~--=< Inches Number
1 430.6 8.3 4.1 643.0 19.0 22.5 27.4 19.1 218 3 1 222 98
3 15,2 301,30 4535 20,1 287 O 24,7 69 67 0 136 51
4 90.4 399.2 9.6 499.] 16.1 25.7 21.0 22.6 64 111 4 179 36
5 58,2 445.6 4.4 508.2 18.0 29.0 28.4 26,7 X} 97 i 131 25
6 325.4 1139 2.2 4&4L5 20,0 3.8 20.1 213 149 29 i 179 83
7 339 138.6 10.7 481.2 18.1 26,9 19.8 19,5 185 41 5 21 80
8 4450 10.7 0  455.7 16,9 25.6 0 1.0 285 3 0 288 99
10 139.4 321.1 0 460.6 117.5 354 0 25.5 83 47 0 130 64
12 299.9 113.6 0 4135 19.3 2.8 0 20.8 148 27 0 175 84
13 3136 653 0 3789 18,5 303 0 19.6 168 13 0 181 93
Hean.g-/ 251.2  200.4 3.2 454.9 18.2  28.4 219 212 139 45 1 185 75

YWH = western hemlock; SS - Sitka spruce; DP = Douglas-flr; T = total of all species.

2
“Plots 2, 9, and 11 are not Included; plot 2 was destroyed soon after establishment, plot 9 i
destroyed by logging, and plot 11 contained substantial amounts of young DoﬁSIaB-f\lln\"aasngclpelg%qéae”rY

IBased on plot area of 1 horizontal acre.

4/, . .
*Quadratic mean diameter.

YPercent of western hemlock In designated plot.

9Based on plots Intact In 1968—plot 6 omitted.

Table 14—Stand description at age 104 in 1955, in metric units’

Basal area per hectared/ Dismaterd/ Trees pet hectared/
Plnt-l-/ L} 5 oF T Wi 58 03 T [} 5 or T Percent~
----- Square geters -=-~-  eoe Centimeters ===--= ========* Nugber =====-+=
1 98.8 L9 .9 1007 8.3 512 69.6 48,5 539 1 2 549 9
3 3.9 69,2 0 104l L1729 0 62.7 17 166 0 336 51
[] 206 9.6 2.2 1146 0.9 653 533 514 158 274 10 442 3
] 19,4 10,3 L0 11,7 45,0 737 721 618 S8 U0 b 3% 25
6 707 260 1013 50.8  93.5 “SLl 541 368 n 2 4 .8]
1 76,2 3.8 2.5 105 46,0 6.2 503 49,5 45710 1. 51 80
g 10n2 .50 (1046 6.9 6.0 0 43.2 104 1 0 12 ]
10 2.0 137 0 1057 .5 839 0 6.8 205 16 0 2 64
12 688 64 0 9.9 49,0 7066 0 52.8 366 67 0 432 B4
13 720 150 0 81.0 4.0 1.0 0 9.8 4_15 1 0 Ly 93
Nem®! 5.7 J0hE 62 T1 Sh6. B8 W ML 1 4y %

Y\WH - western hemlock; SS = Sitka spruce; DF - Douglas-fir; T = total of all species.

2/
< Plots 2,9, and 1 1 are not Included; plot 2 was destroyed Boon after establishment, plot 9 was accidentally
destroyed by logging, and plot 11 contained substantial amounts of young Douglas-fir and red alder.

¥ Based on plot area of 1 horizontal hectare.
¥ Quadratic mean diameter.

9 Percent of western hemlock in designated plot.

9Based on plots Intact In 1968—plot 6 omitted:



Table 15—Stand description at age 116 in 1968, in English units”

Basal ares per ""1; Dluuury Trees per lurz—y
a
pre W ss o T wiooss bR T v oss or T Percent?’
SSat— Square feer —--- Inches Huzber
1 423.5 B.8 4.4 436.7 0.2 23.2 28.4 0.3 190 3 1 194 98
3 152.8 9.5 .0 472.3 1.3 30.7 0 6.4 62 62 0 124 50
L] 92.8 42%9.5 8.2 530.5 17.6 27,7 2.4 4.6 55 103 k] 161 34
5 60.3  452.% 4.7 517.9 19.2 .7 29.4 8.2 Jo B8 1 (B4 25
7 325.6  14B.7 12.0 4Bb.4 1.3 27.5  21.0 1.0 181 6 3 02 BO
8 457.6 1.7 o 469.3 i8.0 26.7 1] 18.1 59 3 0 262 99
10 _125.4 347.% 0 - 473.4 19.1 - 37.2 0 - 8.2 -63 &6 -0 - 1 M-
12 Ms.3  120.2 O 436.5 0.6 3.7 o 2.4 137 a2 0 159 B
13 e 75.3 0 388.3 19.8  32.6 o .2 146 13 ] 139 92
nuuﬂ" 251.9 212.7 3.1 467.9 19.6  30.6 232 2.8 123 42 1 166 T4

Y _ western hemlock; S3 - Sltka spruce; DF > Douglas-fir; T - total of all species.

2 piots 2, 6,9, and 11 are not Included; plot 2 was destroyed soon after establishment, plot 6 was destroyed by
the substantial amounts Columbus Day atom (before remeasurement), plot 9 wag accidentally destroyed by logging,
and plot 11 contained substantial amounts of young Douglas-fir and red alder,

¥Baaed on plot area of 1 horizontal acre.

¥ Quadra tic mean diameter.

Ipercent of western hemlock In designated plot.
9Based on plot Intact In 1968.

Table 16—Stand description at age 116 in 1968, in metric units?

* Basal area per ha:u:oy' Dlanun—"-} Trees per h!cl:ltu}"r
pocd W s8¢ T wi ss oF T Wi ossoF T Percem?
===-- Square metars ----—- = ——==== Centimeteras Humber
1 97.2 2.0 1.0 100.2 51.3 58.9 7.1 5l.6 469 7 2 479 98
1 35.1 73.3 0 108.4 56.1  78.0 [ 61,1 153 153 i} 306 50
& 21.3 98.6 1.9 121.8 46,7 T0.4 56.9 62.5 L35 255 7 398 s
5 13.8  104.0 1.1 118.9 48.8  78.0  74.7 .6 74 07 2 294 25
7 74,7 3,1 2.8 1117 49.0 69.9 533 33.3 198 89 12 499 80
8 105.0 .1 0 107.7 45.7  67.8 0 46.0 640 7 o 647 99
10 28.8 79.9 0 108.7 48.%  94.5 L] 7.6 156 114 0 269 58
12 72.6 7.6 O 100.2 52.3  B0.5 ] 56.9 19 54 0 kL] 86
13 11.9 17.3 0 89.1 50.31 B2.8 Q 53.8 361 n 0 393 92
mean® s7.8 48.8 .8 107.4 49.3  71.7  58.9 57.9 04 104 2 410 74

Y _ western hemlock; SS - Sitka spruce; DF - Douglas-fir; T - total of all species.
2 plots 2, 6,9, and 11 are not Included; plot 2 was destroyed soon after establishment, plot 6 was destroyed by

the 1962 Columbus Day storm (before remeasurement), plot 9 was accidentally destroyed by logging, and plot 11
contained substantial amounts of young Douglas-fir and red alder.

¥ Based on plot area of 1 horizontal hectare.

¥ Quadratic mean diameter.

9 Percent of western hemlock in designated plot.
¥ Based on plots Intact In 1968.
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Table 177—Number of trees by 2-inch diameter class, year of measurement, and species for trees 1.6+ inches

Year, age (years),

Diameter at breast height (inche

174

8~ .)

2/
and species 2 4 6 8B 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 4B 50 Total™
1935 (83):
Weatern hemlock 0 0 0 2 14 23 37 33 25 15 8 4 2 0 0 0 0 0 © 0 0 0 0 0 O 163
Sitka Bpruce 0000 0 1 3 4 5 5 5 5 6 4 4 3 2 1 1 1 o 0 0 0 0 50
Douglas-fir 0000 I 0O 0 0 1 0 1 0o 0 1 0 O © 0 0 O ©0 ©0 0 O 0 4
All apeciesif 0 0 0 2 15 24 40 37 31 20 14 9 8 5 4 k] 2 G | 1 0 o 0 0 O 217
1940 (89): x
Western hemlock 0 0 0 1 11 21 31 31 28 16 10 5 3 1 0.0 0o 0o 0o 0 O O O O O 158
Sitka spruce o 0 00 0 ! 3 k] 5 4 5 5 5 4 4 3 3 1 1 1 1 0 0o 0 o0 49
Douglas-fir o000 O O 0 O O 1 1 6o o0 0 0 0 ¢ 0 ©0 0O 0 0 O 0 O 2
All speciesi’, 0 0 0 1 11 22 34 34 33 21 16 10 B8 5 4 3 3 1 1 1 1 0 0 0 0 209
1945 (94):
Western hemlock 00 01 9 17 29 29 28 17 13 & 3 2 O O O 0 O O O O ©O O O 154
Sitka spruce 0000 0 0 2 3 5 b 4 6 5 5 4 3 3 2 1 1 1 0 0 0 0 49
Douglas-fir ¢°o0o0 o 0 0 0 0 ©0 O O O O O O 0 0 0o O 0 O 0 O O ]
ALl species?/ 000 1 9 17 31 32 33 21 17 12 8 7 4 3 3 2 I 1 1 0 0 O O 203
1955 (104):
Western hemlock 0000 5 12 21 27 246 220 12 8 5 2 1 0 0 0 0 0 0 0 0 O O 137
Sitka spruce c o000 0o 0 1o 2 4 3 4 & 5 4 & 3 3 3 1 1 1 1 0 0 0 b4
Douglas-fir cooo0co0o o 0 0 0o 0O 0o © 0 0 O 0 0 0O 0 O O 0O O0'0 O O 0
All !!|:Iel:'..iesiar 0 0 0 0 5 12 22 29 28 23 16 127 10 6 5 3 3 3 1 1 1 1. 0 0 0 181
1968 (116):
Western hemlock 0.0 0 0 2 7 15 22 20 21 13 10 7 3 1 1 a ¢ © 0 o 0 0 0 0 122
Sitka spruce 0000 O 0 O 2 3 2 3 4 3 5 3 3 4 2 2 2 1 1 1 0 0 41
Douglas—fir cooo0o o 0 © 0 0 © 0 0 0 0 0 O 0 0 O0 OO0 0 0 0 O O 0
All sp_eciesgf g 0 0 0 2 7 15 24 23 23 16 14 10 8 4 4 4 2 2 2 1 1 1 a o0 163

¥ To convert inches to centimeters, multiply by 2.54.

2 Totals in this table are for plots 1, 3, 4, 5,. 7, 8, 10, 12, and 13.



Table 18—Volume per acre at age 83 in 1935

Flur.y Western hemlock Sitka apruce Douglas-fir All species
. Board Board Cubie Board, Board Cubie Board Board Cubic Board Board Cubic

feat 4 feer £l feet 4 feet 2 feel EL feet 4 feet o4 feer 14 feel :-”f feeL 2/ feet —y feer 4/
1 112,449 . 132,762 20,366 2,821 3,202 490 1,091 1,179 171 116,361 137,143 21,027
3 43,222 50,689 7,706 83,626 91,739 13,399 194 244 41 129,743 142,672 21,146
4 18,289 23,46] 3,741 109,526 119,003 17,492 2,570 2,908 433 130,385 145,373 21,666
5 13,983 16,983 2,624 141,343 149,049 21,748 1,371 1,453 10 156,697 167,485 24,582
6 83,343 96,687 14,693 31,026 33,5717 4,939 B899 1,044 159 115,268 131,308 19,791
7 B0,209 95,649 14,782 36,256 39,757 5,865 5,641 6,303 930 122,105 141,710 21,578
8 103,959 132,252 20,994 3,194 3,505 517 399 581 95 107,553 136,338 21,607
9 . 167,439 ..179,040 - b,228 = @ = 0- 0 167,439 179,040 26,228
10 - 40,997 50,142 7,813 91,467 93,449 13,563 1] 0 1] 132,469 143,591 21,375
12 74,463 87,685 13,422 29,504 31,6891 4,682 1] 1} 0 103,967 119,576 18, 104
13 78,449 94,069 14,554 17,428 18,743 2,751 1] 0 0 95,878 112,812 17,305
Heany 62,891 15,966 11,778 61,149 8,945 1,252 1,408 209 121,684 138,522 20,932

57,541

¥ Plots 2 and 11 are not included; plot 2 was destroyed soon after establishment, and plot 11 contained substantial amounts

of young Douglas-fir and red alder.

2 Scribner rule, trees 11.6+ Inches In d.b.h. to a 6-inch top diameter.

¥ International 1/4-inch rule, trees 6.6+ inches in d.b.h. to a 6-inch top diameter.

¥ Trees 5.6+ Inches in d.b.h. to a 4-Inch top diameter.

¥ Based on plots Intact in 1968—plots 6 and 9 omitted.

Table 19—Volume per hectare at age 83 in 1935

1/

Plot— ‘Western hemlock Sitka spruce Douglas-fir Total
Cubic mete rsg"

1 1425 34 12 1471

3 539 938 3 1480

4 262 1224 30 1516

5 184 1522 15 1720

6 1028 346 11 1385

7 1034 410 65 1510

8 1469 36 7 1512

9 0 436 0 1835
10 547 949 0 1496
12 939 328 0 1267
13 1018 192 0 1211
Heanéf B24 626 15 1465

Y Plots 2 and 11 are not included; plot 2 was destroyed soon after establishment,
and plot 11 contained substantial amounts of young Douglas-fir and red alder.

2 Trees 14+ centimeters in d.b.h. to a 10.2-centimeter top diameter.

¥ Based on plots intact in 1968—plots 6 and 9 omitted.

23



Table 20—Volume per acre at age 89 in 1940

Plot—U Hestern hemlock Sitka apruce Douglas-fir All species

Board Board Cubie Board Board Cubic Board Board Cubte Board Board Cubie
feet 2 feer af feet Af feet & feet £l feet & feer ) feet £l feer & feet 2 feet Y faet &
1 121,115 141,924 21,613 2,740 3,075 465 1,188 1,278 185 125,041 146,277 22,263
3 45,712 52,585 7,932 90,267 95,552 13,889 207 260 44 136,187 148,397 21,864
4 20,213 25,470 4,021 118,140 127,803 18,699 2,772 3,128 464 141,126 156,401 23,183,
5 15,178 18,190 2,79 149,040 157,039 22,838 1,421 1,508 218 165,639 176,736 25,852
6 50,087 103,406 15,582 33,179 35,585 5,197 967 1,119 170 124,234 140,110 20,950
7 B7,117 102,857 15,775 39,217 42,650 6,254 5,872 b,565 968 132,306 152,072 22,998
8 LiL,343 138,572 21,737 3,485 3,812 560 413 646 105 115,261 143,030 22,402
9 — — e 170,941 182,286 26,606 0 0 o 170,941 182,286 26,606
10 41,019 49,260 5,795 99,369 101,446 14,677 V] Q (1] 140,389 150,707 22,272
12 82,198 95,828 14,555 32,498 34,788 4,079 i} 0 0 114,696 130,617 19,634
13 85,677 101,629 15,595 18,971 20,223 2,944 0 0 0 104,648 121,852 18,539
l!uny 67,730 80,702 12,402 61,525 65,154 9,489 1,321 1,487 220 130,577 147,343 22,112

Y Plots 2 and 11 are not included; plot 2 was destroyed soon after establishment, and plot 11 contained substantial amounts
of young Douglas-fir and red alder.

Z Scribner rule, trees 11.6+ inches in d.b.h. to a 6-Inch top diameter.

¥ International 1/4-Inch rule, trees 6.6+ inches in d.b.h. to a 6-Inch top diameter.

¥ Trees 5.6+ Inches in d.b.h. to a 4-inch top diameter.

9 Based on plots Intact in 1968—plots 6 and 9 omitted.
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Table 21—Volume per hectare at age 89 in 1940

1/

Plot— Western hemlock  Sitka spruce Douglas—fir All species
Cubic metersy

1 1512 33 13 1558
3 555 972 3 1530
4 281 1308 32 1622
5 196 1598 15 1809
6 1090 364 12 1466
7 1104 438 68 1609
8 1521 39 7 1567
9 0 1862 0 1862
10 405 1027 0 1558
12 1018 285 0 1374
13 1091 206 0 1297

Heanif 868 664 15 1547

1/ Plots 2 and 11 are not included; plot 2 was destroyed soon after
establishment, and plot 11 contained substantial amounts of young Douglas-fir
and red alder.

2/ Trees 14+ centimeters in d.b.h. to a 10.2-centimeter top diameter.

3/ Based on plots intact in 1968—plots 6 and 9 omitted.



Table 22—Volume per acre at age 94 in 1945

Ploc}-‘r Western hemlock Sitka spruce Douglas-fir All species
Board Roard Cuble Board Board Cuble Board Board Cublic Board Board Cuble
feet £ feet £l feet Ll feet 2/ feet 3 feet & feet 27 feet £l feet - . feet Y feet 3 feer 4
1 129,200 150,028 22,692 2,663 2,946 440 1,281 1,377 199 133,144 154,351 23,331
3 47,954 56,430 8,157 96,992 102,368 14,836 215 269 45 145,161 157,067 23,037
& 21,838 27,320 4,285 125,746 135,509 19,760 2,876 3,244 480 150,461 166,073 24,526
5 16,204 19,064 2,913 154,961 163,105 23,671 1,478 1,570 226 172,643 183,739 26,810
& 95,054 108,106 16,186 35,751 38,153 5,550 995 1,152 175 131,801 147,412 21,912
1 91,498 107,278 16,363 41,454 44,945 6,568 4,285 4,744 694 137,237 156,968 23,625
8 119,304 146,258 22,746 3,797 4,131 605 .0 _ 134 L 2T . - 123,101 150,523 23,317
10 - 43,401 5,669 - 7,933 " 106,398 - 108,523 15,672 0 0 0 149,799 160,193 23,605
12 83,920 97,226 14,681 35,093 37,365 5,434 0 0 0 119,012 134,591 20,115
13 90,086 105,976 16,157 21,138 22,403 3,251 0 0 0 111,222 128,380 19,408
Mean 71,489 84,361 12,881 65,360 69,033 10,026 1,126 1,260 186 137,976 154,654 23,093

Y Plots 2, 9, and 11 are not Included; plot 2 waa destroyed soon after establishment, plot 9 was accidentally destroyed by
logging, and plot 11 contained substantial amounts of young Douglas-fir and red alder.

Z Scribner rule, trees 11.6+ Inches In d.b.h. to a 6-inch top diameter.

¥ International 1/4-inch rule, trees 6.6+ Inches In d.b.h. to a 6-inch top diameter.

¥ Trees 5.6+ Inches In d.b.h. to a 4-inch top diameter.

¥ Based on plots Intact in 1968—plot 6 omitted.

Table 23—Volume per hectare at age 94 in 1945

I’lml"f Western hemlock Sitka spruce Douglas-fir All species
Cubic 'msl:!are-z—‘If

1 1588 31 14 1633
3 571 1038 3 1612
4 300 1383 34 1716
5 204 1656 16 1876
& 1133 388 12 1533
7 1145 460 49 1653
8 1592 42 2 1636
10 555 1097 [/} 1652
12 1027 380 0 1407
13 1131 227 o] 1358

Mean?/ 901 702 13 1616

Y Plots 2, 9, and 11 are not Included; plot 2 was destroyed soon after
establishment, PIOt 9 was accidentally destroyed t%y Iogé;mg, and plot 11
contained substantial amounts of young Douglas-fir and red alder.

Z Trees 14+ centimeters in d.b.h. to a 10.2-centimeter top diameter.

¥ Based on plots intact in 1968—plot 6 omitted.
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Table 24—Volume per acre at age 104 in 1955

l’l.m.]-‘f Hestern hemlock Sitka spruce ‘Douglaa-fir All specles

Board Board Cubic Board Board Cublc Board Board Cublc Board Board Cubic

feet 2/ feet 3y feetr _—"' feet 2 feer ¥ geer Y feet 2/ feet ¥ foer 4/ feet ;f feer ¥ feer
¥ 134,600 154,344 23,137 2,791 3,050 488 1,448 1,553 223 138,840 158,946 23,808
3 49,164 55,292 8,220 10B,490 114,143 16,462 0 o 0 157,654 . 169,435 24,682
4 14,862 30,721 4,767 139,623 149,725 21,708 3,117 3,513 518 167,602 183,960 26,993
5 17,718 20,521 3,108 160,835 168,612 24,359 1,584 1,686 242 180,137 190,819 27,70%
L] 104,444 118,091 17,561 40,354 42,865 6,204 714 812 120 145,512 161,768 21,886
7 101,226 117,345 17,750 48,001 51,784 7,526 3,511 3,906 571 152,739 173,045 25,848
8 128,022 153,854 21,618 3,730 4,018 582 0 0 0 131,752 157,873 24,200
10 41,451 48,810 7,431 120,420 122,760 17,666 a 0 0 161,870 171,570 25,097
12 94,276 107,856 16,134 40,658 42,920 6,201 0 1] 0 134,934 150,777 22,335
13 96,403 111,550 16,806 23,766 24,831 3,575 0 0 D 120,168 . 136,381 20,381

Heani‘f 76,414 88,922 13,441 72,035 75,760 10,947 1,073 1,184 173 149,522 165,867 24,561

! Plots 2, 9, and 11 are not Included; plot 2 was destroP/ed soon after establishment, plot 9 was accidentally destroyed by
logging, and plot 11 contained substantial amounts of young Douglas-fir and red alder.

# Scribner rule, trees 11.6+ Inches In d.b.h. to a 6-Inch top diameter.

¥ International 1/4-inch rule, trees 6.6+ inches In d.b.h. to a 6-inch top diameter.

# Trees 5.6+ inches in d.b.h. to a 4-inch top diameter.

¥ Based on plots intact in 1968—plot 6 omitted.

Table 25—Volume per hectare at age 104 in 1955

Plotij Western hemlock Sitka spruce Douglas—fir All species
Cubic metersg!

1 1619 34 16 1666
3 575 1152 0 1727
4 334 1519 36 1889
5 217 1704 17 1939
6 1229 434 8 1671
7 1242 527 40 1809
8 1653 41 0 1693
10 520 1236 0 1756
12 1129 434 0 1563
13 1176 250 0 1426

Meand/ 940 766 12 1719

Y Plots 2, 9, and 11 are not included; plot 2 was destroyed soon after
establishment, plot 9 was accidentally destroyed by logging, and plot 11
contained substantial amounts of young Douglas-fir and red alder.

Z Trees 14+ centimeters in d.b.h. to a 10.2-centimeter top diameter.

¥ Based on plots intact in 1968—plot 6 omitted.
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Table 26—Volume per acre at age 116 in 1968

1/

Plot— Western hemlock Sitka spruce Duuglas-fir All specles
Board Board Cubic Board Board Cuble Board Board Cuble Board Board Cuble
feal ) feet 3 feet 4 feel 2 foet £l feer 4l feer i feet 3 feer 4 feel 2 feet 3-" feet Ll
1 139,931 159,046 23,628 3,097 3,393 496 1,620 1,73% 249 114,649 164,178 24,371
3 51,892 57,991 8,558 120,476 126,421 18,161 1] 0 (1] 172,368 184,412 26,719
4 28,369 33,550 5,113 157,972 168,656 24,313 2,800 3,138 459 189,141 205,342 29,885
5 19,484 22,360 3,349 170,615 178,909 25,740 1,766 1,883 269 191,865 203,151 29,159
7 105,459 120,793 18,091 54,556 58,280 8,418 4,042 4,538 670 164,057 183,611 27,179
B 141,699 166,575 5,261 ~ - 4,260 4,585 - hhl [ B 0- = 0 145,959 171,161 25,922
10 40,473 46,461 6,965 135,537 138,464 19,884 1] 1] (] 176,010 184,924 26,849
12 105,251 119,287 17,676 45,579 47,679 6,838 1} 0 ] 150,829 166,966 24,514
13 102,842 117,008 17,436 28,6713 29,857 4,285 0 0 0 131,515 146,864 21,721
Meand! 81,711 93,675 14,009 80,085 84,027 12,088 1,136 1,255 183 162,933 178,957 26,280
v plots 2, 6, 9, and 11 are not included.
2 scribner rule, trees 11.6+ inches in d.b.h. to a 6-inch top diameter.
¥ International 1/4 — inch rule, trees 6.6+ inches in d.b.h. to a 6-inch top diameter.
¥ Trees 5.6+ inches in d.b.h. to a 4-inch top diameter.
¥ Based on plots intact in 1968.
Table 27—Volume per hectare at age 116 in 1968
Plor.l"( Western hemlock Sitka spruce Douglas—fir All species
2/
Cubic meters—
1 1653 35 17 _ 1705
3 599 1271 0 1870
4 358 1701 32 2091
5 234 1801 19 2054
7 1266 589 47 1902
8 1768 46 0 1814
10 487 1391 . 0 1879
12 1237 478 0 1715
13 1220 300 0 1520
3/
Mean— 980 846 13 1839

 plots 2, 6, 9, and 11 are not included; plot 2 was destroyed soon after
establishment, plot 6 was destroyed by the 1962 Columbus Day storm (before
remeasurement), plot 9 was accidentally destroyed by logging, and plot 11
contained substantial amounts of young Douglas-fir and red alder.

2 Trees 14+ centimeters in d.b.h. to a 10.2-centimeter top diameter.

% Based on plots intact in 1968.
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Table 286—Summary of stand characteristics of all plots, per acre basis, 1935-68

Number
Basal Average of
Species Year Age area d.b.h. 1/ trees Volume
Board Board Cubic

Years Square feet Inches feet 2/ feet 3/ feet 4/
All 1935 B3 417 18.7 218 121,684 138,522 20,932
species 1940 89 431 19.4 211 130,577 147,343 22,112
1945 94 442 20.0 203 137,976 154,654 23,093
1955 104 455 21.2 185 149,522 165,867 24,561
1968 116 468 22.8 166 162,933 178,957 26,280
Western 1935 83 237 16.2 165 62,891 75,966 11,778
hemlock 1940 89 244 16.8 159 67,730 ‘B0, 702 12,402
1945 94 249 17.3 153 71,489 B4 ,361 12,881
1955 104 251 18.2 139 76,414 88,922 13,441
1968 116 252 19.4 123 81,711 93,675 14,009
Sitka . 1935 83 176 25.1 51 57,541 61,149 B,945
spruce 1940 89 183 26.0 50 61,525 65,154 9,489
1945 94 1%0 26.7 49 65,360 69,033 10,026
1955 104 200 28.4 45 72,035 75,760 10,947
1968 116 212 30.6 42 80,085 84,027 12,088
Douglas- 1935 83 4 20.3 2 1,252 1,408 209
fir 1940 89 4 20.5 2 1,321 1,487 220
1945 94 4 21.1 1 1,126 1,260 186
1955 104 3 21.9 1 1,073 1,184 173
1968 116 3 23.2 1 1,136 1,255 183

¥ Quadratic mean diameter.

¥ Scribner rule, trees 11.6+ inches d.b.h. to a 6-inch top diameter.

¥ International 1/4 — inch rule, trees 6.6+ inches in d.b.h. to a 6-inch to diameter.

4 Trees 5.6+ inches in d.b.h. to a 4-inch to diameter.



Table 29—Summary of stand characteristics of all plots, per hectare basis,

1935-68
Number
Basal &verage” of 2/
Species Year Age area d.b.h. —~ trees Volume=
Cubic
Years Square meters Centimeters meters
All 1935 83 38.7 7.5 339 1465
specles 1940 89 40.0 49.3 521 1548, .
: -1 1945 -94 RS B 50.8 502 1616
1955 104 42.3 53.8 457 1719
1968 116 43.5 57.9 410 1839
Western 1935 83 22.0 41.1 408 B24
hemlock 1940 89 22.7 42.7 393 868
1945 94 23.1 43.9 378 902
1955 104 23.3 46.2 343 94
1968 116 23.4 49.3 304 980
Sitka 1935 83 16.4 63.8 126 626
spruce 1940 89 17.0 66.0 124 664
1945 94 17.7 67.8 121 102
1955 104 18.6 72.1 111 766
1968 116 19.7 77.7 104 B4E
Douglas=~ 1935 83 37 51.6 5 15
fir 1940 89 37 52.6 5 15
1945 94 37 53.6 2 13
1955 104 .28 55.6 2 12
1968 116 .28 58.9 2 13

Y Quadratic mean diameter.

¥ Trees 14+ centimeters in d.b.h. to a 10-centimeter top diameter.
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Table 30—Summary of gross rate of growth per acre, 1935-68

Age (years) Period
Volume by species B3 B9 94 104 116 1935-40. 1941-45 1946-55 1956-68
MEAN ANNUAL THCREMENTL/ PERIODIC ANNUAL INCREMENTZ!
Western hemlock:
Board feet (Scribner rule) Lo a b-inch top 758 761 761 735 704 807 752 493 441
Board feet (loternational l/4-inch rule)
to a b-inch top 915 907 B97 855 808 789 732 456 396
Cubic feet to a 4-inch top 142 139 137 129 121 104 96 56 &7
Sitka. spruce:
Board feet (Scribner rule) to a b-inch top 693 691 695 693 690 664 767 668 671
Board feet (Iuternstlional )/4-inch rule)
to & 6-inch top 737 732 734 728 724 1] 176 673 689
Cubic feel to a 4-inch top 108 107 107 105 104 91 107 92 95
Douglas-fir:
Bosrd feet (Scribner rule) to a 6-inch top 15 15 12 10 10 12 -39 -5 5
Board feet (Intermational l/4-inch rule)
to a 6-inch top 17 17 13 11 11 13 =45 -8 [
Cubic feet to a 4-inch top 3 2 2 2 2 2 -7 1 1
All species:
Board feet (Scribner rule} to a 6-inch top 1,466 1,467 1,468 1,438 1,405 1,482 1,480 1,155 1,118
Board feet (Internationsl l/4-inch rule)
to 4 b-inch top 1,669 1,656 1,645 1,595 1,543 1,470 1,462 1,121 1,091
Cubic feet to a &4-lnch top 52 248 246 236 27 197 196 147 143
¥ (Total volume/acre at ages)/age;
2 (Total volume at age 1.1— total volume age; ) / (age+ — age1).
Table 31—Summary of gross rate of growth per hectare, 1935-68
¢ Age (years) Period
Volumes by species ;
83 89 94 104 116 1935-40 1941-45 1946-55 1956-68
MEAN ANNUAL I.H(':II.EMB:H'J.'lllr PERLODIC ANNUAL 'I:NCREM'EH'I.'E'IIr
Hestern hemlock:
cvio.2Y 9.9 9.7 9.6 9.0 8.4 7.3 6.7 1.9 3.3
Sitka spruce:
C\f_lﬂ.zgi 7.5 7.5 7.5 ?.lf; 7.3 6.3 7.5 6.4 6.6
Douglas-fir: '
cvi0.2%/ 2 2 .1 . .1 ! =5 -1 .1
All specie: .
17:60 174 15.8 137 10.3 10:0

17:2

16.5

1.8 .

¥ (Total volume/hectare at age, )/age;

N

'@

(Total volume at age.1 —total volume age; Y (age+ —age,).
Cubic meters a 10.2-centimeter top.



Smith, Stephen H.; Bell, John F.; Herman, Francis R.;
See, Thomas. Growth and yield of Sitka spruce and western
hemlock at Cascade Head Experimental Forest, Oregon. Res.
Pap. PNW-325. Portland, OR: U.S. Department of Agriculture,
Forest Service, Pacific Northwest Forest and Range Experiment
Station; 1984. 30 p.

A study established in 83-year-old, even-aged stands of Sitka spruce
(Picea sitchensis (Bong.) Carr.) and western hemlock (Tsuga
heterophylla (Raf.) Sarg.) at Cascade Head Experimental Forest in
the Siuslaw National Forest on the Oregon coast traces their devel-
opment for 33 years. Statistical data collected from 12 permanent
sample plots during four periods of growth illustrate the tremendous
productive capacity of the Sitka spruce-western hemlock type.

Keywords: Increment (volume), stand volume, increment (basal
area), increment (height), even-aged stands, Sitka spruce, Picea
sitchensis, western hemlock, Tsuga heterophylia.
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