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Public and private agencies are cooperating in a study of eight thinning 
regimes in young Douglas-fir stands. Regimes differ in the amount of basal 
area a11mved to accrue in growing stock at each successive thinning. All 
regimes start with a common 1evel-of-growing-stock which is established by a 
conditioning thinning. 

Thinning interval is controlled by height growth of crop trees, and a 
single type of thinning is prescribed. 

Nine study areas, each involving three completely random replications 
of each thinning regime and an unthinned control, have been established in 
western Oregon and Washington, U.S.A., and Vancouver Island, Canada. Site 
quality of these areas varies from I through IV. 

Climatic and soil characteristics for each area and data for the stand 
after the conditioning thinning are described briefly. 
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Sh01Jing percent of gross basal area increment of 
control plot to be retained in growing stock 

Thinning 
1 

Treatment 

8 

Percent 

First 
Second 

10 
10 

10 
20 

30 
30 

30 
40 

50 
50 

50 
40 

70 
70 

'10 
60 

Third 10 30 30 50 30 70 50 
Fourth 10 40 30 60 50 20 40 
Fifth 10 30 7 0  50 10 30 

Abstract for Report No. 1 

KEYWORDS: Thinnings, stand growth, Douglas-fir, 
Pseudotsuga menziesii. 

silvuser
Typewritten Text
Levels-of-growing-stock cooperative study in Douglas-fir:Report No. 4--Rocky Brook, Stampede Creek, and Iron Creek. 



LEVELS-OF-GROWING-STOCK 

COOPERATIVE STUDY 

IN DOUGLAS-FIR 

Report No. 4--Rocky Brook, Stampede Creek, and Iron Creek 

by

Richard L. Williamson, Mensurationist 

USDA Forest Service Research Paper PNW-2l0 

Pacific Northwest Forest and Range Experiment Station 
Forest Service Portland, Oregon 
U.S. Department of Agriculture 1976 



Other LO GS (Ievels-of-growing-stock) reports: 

W ILLIAMSON, RICHARD L. , and GEORGE R. STAEBLER. 
1965. A cooperative level-of-growing-stock study in Douglas-fir. 


USDA For. Servo Pac. Northw'est For. and Range Exp. Stn. , 12 p. , 

illus. Portland, Oreg. 


Describes purpose and scope of a cooperative study which is 
investigating the relative merits of eight different thinning 
regimes. Main features of six study areas installed since 1961 
in young stands are also summarized. 

W ILLIAMSON, RICHARD L. , and GEORGE R. STAEBLER. 
1971. Levels-of-growing-stock cooperative study on Douglas-fir. 

'Report No. l- -Description of study and existing study areas. 

USDA For. Servo Res. Pap. PNW-lll, 12 p. , illus. Pac. Northwest 

For. and Range Exp. Stn. , Portland, Oreg. 


Thinning regimes in young Douglas-fir stands are described. 
Some characteristics of individual study areas established by 
cooperating public and private agencies are discussed. 

BELL, JOHN F. , and ALAN B. BERG. 
1972. Levels-of-growing-stock cooperative study on Douglas-fir. 


Report No. 2--The Hoskins study, 1963-1970. USDA For. Servo 

Res. Pap. PNW-130, 19 p. , illus. Pac. Northwest For. and Range 

Exp. Stn. , Portland, Oreg. 


A calibration thinning and the first treatment thinning in 
a 20-year-old Douglas-fir stand at Hoskins, Oregon, are described. 
Data tabulated for the first 7 years of management show that 
growth changes in the thinned stands were greater than anticipated. 

Diggle, P. K. 
1972. The levels-of- growing- stock cooperative study in Douglas-fir 

in British Columbia (Report No. 3, Cooperative L. O. G. S. Study Series). 
Can. For. Servo Inf. Rep. BC-X-66, 46 p. , illus. Pac. For. Res. 
Cent. , Victoria, B. C. 



Y 

Reference Abstract 

Williamson, Richard L. 
1976. 	 Levels-of-growing-stock cooperative study in Douglas-fir. 


Report No. 4--Rocky Brook, Stampede Creek, and Iron Creek. 

USDA For. Servo Res. Pap. PNW-210, 39 p. , illus. Pacific 

Northwest Forest and Range Experiment Station, Portland, 

Oregon. 


The U. S. Forest Service maintains three of nine installations 

in a regional, cooperative study of influences of levels-of-growing ­

stock (LOGS) on stand growth. The effects of calibration thinnings 

are described for the three areas. Results of first treatment 

thinning are described for one area. 


KEYWORDS: 	 Thinnings, stand growth, Douglas-fir, Pseudotsuga 

menziesii. 


RESEARCH SUMMARY 

Research Paper PNW- 210 

1976 

A regional, cooperative study of 25 percent better than that of the 
the influcence of levels-of- growing­ unthinned stands. The youngest stand, 
stock on stand growth was initiated Iron Creek, was so young that all 
in 1962. The U. S .  For?st Service main­ trees were essentially free growing, 
tains three of the nine study areas: so that little growth stimulation of 
Rocky Brook--established in 1963, in a individual trees due to thinning was 
27-year-old, site index 90 stand; Stam­ possible. Here, growth has been 
pede Creek--established in 1968, in a proportional to growing stock. 
32-year-old, site index 120 stand; and 
Iron Creek--established in 1966, in a The essentially free-growing 
19-year-old , site index 160 stand. 1! condition of trees in thinned stands 
This report describes the status of these at Iron Creek continued into the first 
study areas during the initial phases treatment period, as the control stands 
of the experiment. began to show signs of competition. 

In all three areas, growth in So far, smaller trees (codominants) 
all thinned stands was considerably in thinned stands seem to be growing 
below that in unthinned stands. The more efficiently than larger trees. 
two older stands responded similarly More time is needed to substantiate 
to the calibration thinning, with this difference. 
growth percent of thinned stands about 

Site indices have lOO-year basis. 





Introduction 

HISTORY OF T HE STUDY 

Federal and State agencies and 
private industry are cooperating in 
a study of the influence of levels­
of-growing-stock (LOGS) on stand 
growth. All cooperators follow a 
common study plan designed to examine 
(1) cumulative wood production, 
(2) tree size development, and (3) 
growth-growing stock ratios as affected 
by eight different thinning regimes. 
The cooperators, study plan, and 
individual study areas have been 
described earlier (Williamson and 
Staebler 1971). Separate reports 
about three of the study areas have 
also been published (Bell and Berg 
1972, Diggle 1972). 

This report describes growth 
during the calibration period for the 
three U. S. Forest Service study areas 
described in Report No. l--Rocky 
Brook, Stampede Creek, and Iron Creek. 
Site quality at these three study areas 
ranges from mid-V at Rocky Brook 
through high-IV at Stampede Creek to 
mid-II  at Iron Creek. Respective total 
ages at start of the calibration period 
were 27 (a correction of Report No. 1), 
32, and 19 years. Only the calibration 
period has been completed in the Rocky 
Brook and Stampede Creek areas (Rocky 
Brook 1963-69, Stampede Creek 1968-73); 
the first treatment period has also 
been completed in the Iron Creek area 
(calibration period 1966-70, first 
treatment period 1971-73). 

l\t1ethods 

Details of experimental techniques 
and concepts are in appendix I, p. 9. 
One of the few instances where the 
study plan allows some discretion is 
in deciding whether to base the cali­
bration thinning (reduction of growing 
stock to a common level among thinned 
plots at start of calibration period) 
on basal area or number of trees. At 

Rocky Brook, calibration thinning was 
based on preserving a common ,number of 
trees among plots; at the other two 
areas, it was based on preserving a 
common basal area among plots. The 
latter technique resulted in less varia­
tion in residual cubic volume among 
plots than did the former (tables 1, 
2, 3, p. 11 , 12 , 13 ) when variation 
was expressed as a percentage of the 
mean volume. 

Results and Discussion 

Data on mortality and stand growth 
and development with respect to cubic 
VOlume, basal area, height, and quadratic 
mean diameter5 are presented below for 
the calibration period for all three 
areas. Growth in cubic volume, basal 
area, and quadratic mean diameter are 
then presented for the first treatment 
period for Iron Creek. Growth is also 
presented separately for "All Trees" 
and "Crop Trees" categories. 

MORTALITY 

The Rocky Brook area had the lowest 
site quality of the three areas and also 
the greatest density before the calibra­
tion thinning, as indicated by control 
plot densities. Moreover, residual 
volume at Rocky Brook averaged only 
43 ercent of volume before the calibra­p
tion thinning compared with 61 percent at 
the other two areas (fig. 1, and table 
4, p. 14 ). The drastic release at 
Rocky Brook probably increased environ­
mental stress on residual trees. Trees 
in this area also sustained crown damage 
from a very deep, heavy snow which 
occurred soon (October to December) 
after the thinning. Mortality was 
generally heavier in thinned stands than 
in control stands (table 5, p. 15 )- ­
probably because the storm occurred so 
soon after the thinning. Seven plots 
were damaged so severely they had to 
be replaced. Mortality in some treat­
ments averaged as high as 13 percent of 
the growing stock left after the thinning. 

� Diameter of tree of average basal area. 
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Figure l.--Cubic volumes per acre 

after the calibration thinning, 

by study area. 

Trees in the Stampede Creek area 
had no serious injury or mortality 
(table 6 ,  p. 15 ). It differs from 
the other two areas mainly by being 
of natural origin and, consequently, 
having a greater range in individual 
tree ages and sizes. 

The Iron Creek area had much 
mortality (table 7, p. 16 ) caused by 
the root pathogen Armillaria mellea 
Vahl. ex Fr. and by black bear. The 
root pathogen was apparently given 
impetus by a very severe drought 
during the 1967 growing season. 

Black bear girdled many trees 
throughout this area before study 
establishment, and many of the trees 
left standing after the calibration 
thinning had been partially girdled. 
A bear went over a protective fence 
broken down by snow in spring 1972, 
girdled about 40 additional trees 
throughout the area, and killed 22 
of these. These two kinds of damage 
have lowered site occupancy to an 
unknown degree on three plots. 

GROWTH DURIN G 

CALI BRAT ION PERIOD 

Cubic Volume 

ALL TREES 

The calibration thinning in all 
three areas was a heavy one by any 
standard. It is not surprising, 

3/therefore, that annual cubic volume­
growth of the thinned stands was con­
siderably below that of the control 
stands during the calibration period 
(table 4, p. 14 , also fig. 2 and tables 
8, 9, 10, p. 17 , 19 , 20 ). Metric 
equivalent tables follow tables 8, 9, 
and 10. 

� All cubic volunes are based on volune 
equations described in Bruce and DeMars (1974). 
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At Rocky Brook, a remeasurement 
was available after 2 years of the 
calibration period. This measurement 
showed that growth of all trees on 
thinned plots was depressed (33 percent 
of the growth on control plots) during 
the first 2 years after thinning, then 
improved (66 percent of control) during 
the last 4 years, averaging 52 percent 
for the total period. 

Growth at Iron Creek would be 
somewhat higher if stand age was more 
comparable to those at the other two 
areas. Stand ages at Stampede Creek 
and Rocky Brook are near those at which 
culmination of periodic annual growth 
in cubic feet occurs. Stand age at 
Iron Creek is much below that where 
culmination occurs. 

Since no thinned plot has cubic 
volume growth even approaching that of 
its associated control plots, it is 
useless to speculate now on which stand 
will end up giving the best response 
to thinning in terms of absolute growth. 
Comparisons of absolute growth are con­
founded by differences in stand age, 
site index, mortality either before or 
immediately after the calibration cut, 
and intensity of the calibration cut. 
I will assume for now that response 
can be estimated by the ratio of growth 
percents for thinned and unthinned 
stands-- (thinned stand growth/thinned 
stand growing stock)/ (control growth/ 
control growing stock). With no 
response or depression, this ratio 
would be nearly l. oo. if 

In spite of the especially heavy 
cut and severe snow damage at Rocky 
Brook, response in cubic volume growth 
(total stem) to thinning here has been 
about as good as that at the Stampede 
Creek area. The ratios for the three 
areas are 1.23, 1.26, and 1.14 for 
Rocky Brook, Stampede Creek, and Iron 

With no response or depression, this 
ratio would be exactly 1.00 if all trees 
grew at the same rate. In fact, they do not, 
but these ratios do indicate relative response 
between study areas since all areas were 
thinned the same way. 

Creek, ;r,especti In absolute terms,vely. 
though, growth in these young stands in­
creases with site index and age. 

CROP TREES 

The remeasurement at Rocky Brook 
in 1965 showed that volume growth of 
crop trees in all thinned plots declined 
relative to that of crop trees in the 
control plots in the first 2 years 
(1964-65) of the calibration period 
(table 11, p. 22 ). This may be a 
consequence of the environmental stress 
of the calibration thinning and crown 
damage from heavy snow. In the last 
4 years (1966-69), growth differences 
were slight. It may seem contradictory 
that crop trees in thinned plots at 
Rocky Brook grew a little less than 
those in control plots, whereas growth 
percents for the total stands indicate 
growth response for all trees in thinned 
stands. The explanation, which may 
involve different growth response by 
different tree sizes, will be discussed 
later 1.ll1der "Growth Efficiency of 
Individual Trees" (p. 7). 

At Stampede Creek and Iron Creek, 
where intensity of calibration thinning 
was lighter than at Rocky Brook, crop 
tree growth in thinned stands was 11 
and 15 percent, respectively, better 
than growth in associated control stands 
(tables 12 and 13, p. 22 , 23 ) . 

Basal Area 

ALL TREES 

Reductions in basal area growth of 
thinned stands at all three areas were 
proportionately quite comparable to their 
reductions in cubic volume growth (tables 
8, 9, 10, p. 17 , 19 , 20 ) . 

At Rocky Brook, just as with cubic 
volume growth, there was a greater re­
duction in the first 2 years of the cali­
bration period than in the last 4 years. 

Results from these three study areas 
(tables 7, 8, 9, p.16 ,17 , 19 )  illustrate 

3 
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how difficult it can be to predict 
(12)volume growth response via basal area 

growth response, when the technique 
described above for volume growth 36

Iresponse is used. At Rocky Brook, 
Iii wILbasal area and volume growth responses 

were 1. 31 and 1.23, respectively, so 
basal area growth slightly overestimated 
volume growth. At Stampede Creek, basal ..J 
area growth response greatly over­ ;5

::estimated volume growth response, 
Control26 ._. Thinned without
Thinned with 

replacement
replacementwith values of 1.46 and 1.26, respec­

tively. The overestimate at Iron 
Creek was moderate, with response 
values of 1.28 and 1.14. It is inter­
esting to note that, in all cases, 
basal area response overestimated 
volume growth response. 

1963 1966 1969 

Figure 3.--Total height during the 

calibration period for thinned and 

control plots, crop trees only, 

Rocky Brook.CROP TREES 

As for "All Trees, " crop trees in 
thinned stands at Rocky Brook showed 
a decline in growth the first 2 years 
of the calibration period. During the 
last 4 years, growth was virtually the 
same as for crop trees in control 
stands (table 11, p. 22). 

Crop trees in thinned stands at 
Stampede Creek and Iron Creek grew 
moderately better than crop trees in 
control plots (tables 12, 13, p. 22 , 
23) . 

Also as for "All Trees," basal 
area growth has been a poor predictor 
of volume growth. 

Height Growth 

Height growth of crop trees in 
thinned stands at Rocky Brook is im­
proving after a decline the first 2 
years (fig. 3 and table 14, p. 23). 
Control crop trees grew only 70 percent 
as much in height in the last 4 years 
of the calibration period as did crop 
trees in the thinned stands. The 
differences in height growth are not 
statistically significant (p < 0.05), 
but I think the treatment means are 
valid indicators of height growth 
response. The initial decline in the 
thinned stands is probably due to 

"shock" and agrees with results at 
another low-site area (Staebler 195 6). 
No such decrease in height growth of 
crop trees on thinnned plots at Iron 
Creek and Stampede Creek has been 
observed (tables 15 , 16, p. 24 , 25). 

Oiameter Breast High 

Diameter growth trends are as 
expected (fig. 4 and tables 8, 9, 10, 
11, 12, 13, p. 17, 19,20 ,22 ,22 ,23), 
increasing with increasing site index, 
showing substantial improvement in 
thinned stands when considering all 
trees, and slight improvements for crop 
trees in thinned stands. The reduction 
of average diameter growth of all trees 
in control plots at Stampede Creek 
relative to that at Rocky Brook is 
probably due to greater stand age, 
greater average tree size, and more 
severely suppressed trees. 

4 
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GROWT H DURIN G FIRST TREAT MENT 

PERIOD AT IRON CREEK 

Cubic Volume 

ALL TREES 

As expected) the total yield of 
control plots at this early stage of 
the experiment is outstripping that of 
thinned plots (fig. 5 and table 10 ) 
p. 20 ) . Gross cubic volume growth 
among thinned plots is proportional to 
growing stock (fig. 6). Even though 
it appeared to me that mortality since 
the calibration thinning reduced site 
occupancy to an unknown degree on some 
plots (primarily in treatments 3 and 4) 
any effect of this reduction is not 
apparent in figure 6. This trend (fig. 6) Figure 

(120) (160) 

1.600 2.000 2.400 

BEGINNING VOLUME. CUBIC FEET PER ACRE (m3/hs) 

6. --Annual gross cubic volume 
is statistically highly significant growth during the first treatment 

(p < 0 .0 1). Consequently, there is period related to growing stock at 

no significant trend in volume growth start of the period, Iron Creek 

percent (fig. 7 and table 10, p. 20). area. 
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Figure 7.--First treatment period 

(1970-73) gross volume growth 

divided by volume at start of 

period by treatments, for Iron 

Creek area. 

These results mean that trees are 
essentially free growing in all the 
thinned stands . Thus, growth has 
been proportional to growing stock, 
another indication of the overriding 
influence of the calibration thinning. 

Growth percent of control plots 
is slightly less than that for thinned 
stands; thus competition in control 
plots 1S probably beginning. 

CROP TREES 

There are no significant differ­
ences between treatments in volume 
growth of crop trees (fig. 5 and 
table 13, p. 23 ) nor in their volume 
growth percent (fig . 7). This illus­
trates, as with the "all trees" 
category, the lack of competition 
thus far in thinned stands at Iron 
Creek . 

Basal Area 

ALL TREES 

There has been a highly significant 
(p < 0.01) linear trend in basal area 
groWth with respect to starting basal 
area during the first treatment period 
(fig. 8 and table 10, p. 20), as well 
as a highly significant negative linear 
trend in basal area growth percent 
(fig.  9). One might infer from this 
trend in growth percent that growth 
efficiency in these stands improves as 
stands go from dense to open. Since 
this contradicts the results for volume 
growth, above, we see, again, as in the 
calibration period, that basal area 
growth can be a poor predictor of volume 
growth. On the positive side, basal 
area growth (like d. b.h. growth) may 
be a more sensitive indicator of devel­
oping competition than is volume growth. 

. CROP TREES 
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Figure 8.--Gross basal area yield by 

treatments, by measurement period, 

for Iron Creek area. Sloping lines 

connect levels of residual basal 

area after the first treatment 

thinning. 
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CROP TREES 

Basal area growth of crop trees 
did not differ significantly between 
thinned and control stands (fig. 8); 
neither did growth percent of crop 
trees (fig. 9). This substantiates 
the general lack of competition in 
this stand so far. The differences, 
though statistically insignificant, 
indicate that competition is about 
to become a strong influence in 
control stands. 

Diameter Breast High 

ALL TREES 

Change in quadratic mean diam­
eter has followed a logical, but 
slight, linear trend among treatments, 
with the most diameter growth in the 
most open treatment (table 10, p. 20). 

This is an indication that competition 
was just beginning to affect the denser 
thinned stands. Another indication is 
that improvement over calibration period 
growth is generally greater for more 
open treatments than it is for denser 
ones. 

CROP TREES 

Trends for crop trees (table 13, 
p. 23) have paralleled those for all 
trees, 1vi th slightly more growth in 
most open treatments when compared 
with denser ones, and with greater 
improvement over calibration period 
growth in more open treatments. 

Growth Efficiency of Individual Trees 

So far, no definite conclusions can 
be drawn from the Iron Creek data as to 
which trees, bigger or smaller initially, 
are the most efficient producers of 
volume. I assume efficiency is indicated 
by periodic volume growth percent, 
(V2 - Vl)/Vl, where VI and V2 are 
beginning and ending volumes, respectively. 
Linear regressions by plots of volume 
growth percent of individual height­
measured trees over their initial volumes 
for the first treatment period were 
significant for only 6 of the 24 
treated plots. Of the 24 regression 
coefficients, 20 were negative, including 
those for the 6 significant ones. This 
suggests that codominants (the smallest 
trees left during the calibration thin­
ning) are more efficient producers than 
dominants. This agrees results 
from another study and is logical 
since codominants are under more com­
petitive stress before thinning than 
are dominants. Codominants possibly 
responding to thinning more than 
dominants may explain why growth percent 
of all trees for thinned stands at Rocky 
Brook is better than that of controls, 
in spite of the fact that crop trees 
(all dominants) in thinned plots grew 
less than those in control plots. 

~/ Study C-8. Data on file at Pacific 

Northwest Forest and Range Experiment Station, 

Portland, Oregon. 
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Because of the impact this result 
should have on marking guidelines for 
thinnings, this result should be sub­
stantiated over longer periods. Future 
work will keep track of trends in 
growth efficiency and, further, relate 
these trends to individual tree compe­
tition indices. All cooperators in 
the LOGS studies will be involved in 
this work and will also compare results 
between study areas to derive growth 
trends according to site index and 
stand structure. 

Discussion 

Which stand will respond best to 
thinning? This will be difficult to 
tell, since these stands differ in 
age, site index, and prethinning 
stand conditions. The Iron Creek 
stand is a plantation and so young 
that all trees, including those on 
control plots, have been essentially 
free-growing. Even so, control plot 
growth has been equivalent to that 
of site index 210 (McArdle et al. 
1961) . 

The Stampede Creek stand was 
fairly widely spaced from the start, 
though stocking was good in 1968. A 
consequence of the \vide and fairly 
uniform spacing has been amazing 
growth of control plots similar to 
that of plantations (Worthington 1961) 
and also equivalent to that of site 
index 210. 

The Rocky Brook stand, though 
fairly dense at the start, was still 
less dense than a normal stand; and 
control plot growth was like that of 
site index 110. 

What chance does a thinned stand 
have to look good when "control" 
stands grow so well? Results thus 
far argue more for early control of 
spacing than they do for later thin­
nings. The future, however, will 
bring meaningful comparisons of 
treatment effects on .stand volume 
grOll'th and on hml' site index influences 
these effects. 
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Appendix I. 

Description of Experiment 

(as excerpted from Report No.1) 

The experiment is designed to test 
a number of thinning regimes beginning 
in young stands made alike at the start 
through a "calibration" thinning. 
Thereafter, through the time required 
for 60 feet of height growth, growing 
stock is controlled by allowing a 
specified addition to the growing 
stock between successive thinnings. 
Any extra growth is cut and is one of 
the measured effects of the thinning 
regime. 

EX PERI MENTAL DESIGN 

A single experiment consists of 
eight thinning regimes plus unthinned 
plots whose growth is the basis for 
treatment in these regimes. There 
are three plots per treatment arranged 
in a completely randomized design for 
a total of twenty-seven liS-acre plots. 

Interaction of site quality and 
treatment can be evaluated by replicat­
ing installations on each site quality 
class. Cooperative effort has made 
this replication possible. 

CRO P TREE SELE CTION 

Well-formed, uniformly .spaced, 
dominant trees at the rate of 80 per 
acre, or 16 per plot, are designated 
as crop trees before initial thinning. 
Each quarter of a plot must have no 
fewer than three sui table crop trees 
nor more than five- -another criterion 
for stand uniformity. 

INITIAL OR " CALI BRATION" THINNIN G 

All 24 treated plots are thinned 
initially to the same density to mini­
mize the effect of variations in 

original density on stand growth. 
Density of residual trees is controlled 
by quadratic mean diameter (diameter of 
tree of average basal area) of the 
residual stand according to the formula: 

Average spacing in feet 
. 0. 6167 (quadratic mean d. b. h. ) + 8. 

If one concentrates on leaving a 
certain amount of basal area correspond­
ing to an estimated overall quadratic 
mean d. b. h. (Dq), then the residual 
number ƾf trees may vary freely and the 
actual Dq's may vary ± 10 percent between 
plots. Alternatively, if emphasis is 
on leaving a certain number of trees 
corresponding to an estimated overall 
Dq, then the basal area may vary and 
the actual Dq's may vary ± IS percent 
between plots. 

TREAT MENTS 

The eight thinning regimes differ 
in the amount of basal area allowed to 
accumulate in the growing stock. The 
amount of growth retained at any thin­
ning is a predetermined percentage of 
the gross increase found in the unthinned 
plots since the last thinning (table 
inside front cover). The average residual 
basal area for all thinned plots after 
the calibration thinning is the founda­
tion upon which all future growing stock 
accumulation is based. As used in the 
study, control plots may be thought of 
as providing a "local gross yield table" 
for the study area. 

CONTROL O F  T HINNIN G INTER VAL 

Thinnings will be made after the 
calibration thinning whenever average 
height growth of crop trees comes closest 
to each multiple of 10 feet. 

CONTROL O F  TY PE O F  T HINNIN G 

As far as possible, type of thin­
ning is eliminated as a variable in the 
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treatment thinnings through several 
specifications: 

1. 	 No crop tree may be cut until 
all noncrop trees have been 
cut (another tree may be sub­
stituted for a crop tree 
damaged by logging or killed 
by natural agents). 

The first treatment thinning at 
Iron Creek, carefully controlled 
according to study plan specifications, 
has resulted in a d.b.h. distribution 
of cut trees (fig. 10) that agrees 
well with the "free thinning" method 
described by Braathe (195 7) .  In this 
method, weaker dominants and codomi­
nants are cut to release stronger 

3. 

The quadratic mean diameter dominants and codominants. Trees in 
of cut trees should approxi­ the lower crown classes may also be 
mate that of trees that are cut if required by prescribed cutting 
available for cutting. intensity. 

I 
TIle diameters of cut trees 
should be distributed across 
the full diameter range of 
trees available for cutting. 

100 

90 
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Figure 10. --Number of trees per acre (per 

hectare) for treatment 4, before and 

after the first treatment thinning, 1970, 

Iron Creek area. 
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03& 350 350 4.4 44.& 59.& 

395 4.4 35.7 

4.4 79& 
4.9 4.9 

044 5.5 45.& 

375 4.3 5.7 49.5 475 
375 4.3 5.0 3 94 494 

4.7 

559 

395 395 375 49.4 &4.3 &5 4 &54 
(.t3 4.5 4.5 44.7 

355 355 4.7 4.7 

51 4.5 4.5 

4.5 547 
355 4.7 5.5 557 

375 4.0 4.4 39.4 
390 3.7 4.3 395 

335 3.9 4.5 453 

&97 
4. 5 5.3 

0 .. 3 335 390 4.7 5.4 5.4 494 

71 4.7 35.3 37.9 

45.1: 433 

375 4.4 939 
'+5.9 

81 
355 4.9 535 

4.7 5.3 43.5 

3.5 
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NUMBER TREES PER A CRE QUAD RATIC MEAN D.B.H. BAS A L  AREA PER ACRE TOTAL STEM VO L U M E  PER ACRE 
<INCHE S )  ( SQUARE FEET> (CUBIC FEET I 

TREATMENT 
AND PLOT START END START END START E N D  SHRT E N D  START E N D  S TART E N D  START E N D  START END 
NUI<SERS 19&3 19&5 19&5 19&9 1963 19&5 19&5 19&9 19&3 19&5 19&5 19&9 1 9&3 19&5 19&5 19&9 

TABLE 1 • STAND DATA FOR ALL LIVE TREES, BY TREATMENT AND PLOT. AT BEGINNING AND END OF TWO PARTS OF CAL IBRATION PERI ODa 
19&3 TO 19&5 AND 19&5 TO 19&9 

( RO C KY BROO K) 

024 400 4�O 400 3.7 1t.2 4.2 ..76 74330.5 39. I 39.1 5 1.7 352 478 
032 400 330 330 320 4.0 ... 1 1t.7 35.7 39.& 52.4 4&1 517 517 810 

400 350 1t.6 4.8 5.b 43.2 44.& 5&7 &&1 &&1 1024 

1t.4 

21 006 33.8345 10.0 ,. .. 4 459 
020 400 385 385 310 3.8 5055.1 31.7 40.1 40.7 53.2 380 505 
03D 400 340 340 340 4.2 5.7 38.9 44.4 44.4 59.2 529 62& 62& 979

400 561380 4.6 &2.0 1682 

1t.6H all 400 400 4GJj 4.6 39.1 49.5 &5.5 &71 &71 1053 

737016 400 365 385 3.9 4.3 32.8 39.7 39.7 5 1.8 494 
031 400 315 4.0 35.0 38.& 4&8 529 
040 400 "00 4.6 5.3 4&.2 & I. 0 943 

.. I 010 400 4.3 4.8 4.8 �.& 39.& 49.4 1099 1017 
400 400 400 loCO 4.0 5.1 35.3 44.1 5&.1 104. 582 582 868 

CI9 400 330 4.1 :;.6 3&.6 42.8 42.8 55.5 516 609 &09 988 

009 400 395 395 385 4.0 5.1 3".7 42.9 42.9 53.5 414 531 531 789 
015 loa a 365 385 370 4.0 1t.5 5. I 31t.2 1+2. I 42.1 53.1 1t17 51t7 824 
021 1000 355 35S 1+.0 4.7 34.6 42.9 42.9 58.8 435 557 925 

ԶI 008 40 a 310.2 470 567 
033 295 29.0 29.5 384 
034 400 32.8 36.7 521 
041 '+OG .. 00 10.6 5.6 50.5 66.7 1201 
042 400 380 44.5 5 8.9 550 975 

613 1072 1039400 390 4.10 35.2 47.1 63.2 62.1 

003 400 315 4.0 505 

571 571 li69 
557 

451 

548 

025 400 395 3�5 390 4.0 4 . 6 '+.6 S.3 35. a 45.0 
035 1000 305 4.2 1t.9 39.0 100.7 

56.7 

038 400 
039 40 G 400 4.6 

5.3 42.0 56.5 52& 
5.::! 61.0 &05 10'+5 

012 ItOO 360 380 38(, 4.1 4.5 ",.5 5.2 35.6 42.4 42 ... 55.2 '+54 550 55D 642 
5.7023 4CO 360 360 4.2 It.9 3li.7 '+6.9 46.9 62.1) 690 690 I 105 

36.0026 400 3&5 365 365 4.1 4.7 43.5 56 ... 470 565 565 B82 

SONTROL I 014 11t50 1440 1440 1420 3.1 3.5 3.9 75.0 95.3 95.3 116.4 838 1155 1155 15910C 27 1190 1150 1150 115'; 3.6 It.o .:... J .-...5 63.5 IQ2.4 102.4 128.0 1 097 1486 1466 2172f-' 029 1460 1415 1415 1380 It.o 4.0 4.3 lu3.0 123.9 123.9 142.5 1276 1&69 1&89 2223f-' 
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7.7 

31 7.9 

7.7 94.4 

7.9 
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&7.0 
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9&5 4.7 

5.3 

N 

TABLE 2 • STAND DATA FOR ALL LIVE TREEk, BY TREATHENT ANil PLOT, 

AT BEGINNING ANa END OF CALIBRATION PERIlOt 19b8 AND 1973 


(STAMPEDE CREEK) 

NUHBER TREES QUADRATIC BASAL AREA TOTAL STEM 40LUME 
PER AGRE HEAN- D.B.H. PER ACRE PER ACRE 

TREATHENT (INCHES) (SQUARE FEET' (CUBIC FEETl 

AND PLOT 
NUMBERS START 

19b8 

[>W
1973 

START 

1968 

END 
1973 

START 

1%8 

END 

1973 

START 

19b6 

OW 
1973 

I t o It. 300 295 &.4 7.8 67.b 98.5 ... 7C 2501 

072 285 285 6.8 8.2 71.8 103.6 1599 2537 

126 295 295 66.7 92.9 1355 23C6 

2a5 280 &.0 7.8 b8.0 92.8 '''3E 232421 09. 

112 235 295 6.3 64.2 94.2 133. 2289 

113 275 270 6.8 8.3 70.1 100.5 1556 251t9 

OS. 295 295 &.0 71. t 1 C 1.8 ISItI 2567 

103 230 285 6.6 7.9 68.S 96.9 1407 2365 

121 275 275 6.6 8.0 66.3 96.9 1439 23b7 

It. 071 290 285 b.7 B.I 70.7 102.3 11t91 2618 

082 320 305 6.2 7.5 67.1 94.b 1357 2258 

115 270 2b 0 6.9 8.2 69.8 95.1 , .. 68 2,+09 

51 ll92 

114 

275 

275 

270 

275 

6.9 

6.t 

/l."
7.8 

71.7 

64.4 
10 3. 3 

91.7 

1&41 

13&1 

2703 

2251t 

125 295 29S 6.5 68. I 1453 2392 

61 032 31+0 330 6.G 7.2 66.7 93.9 1359 2182 

• G I 290 290 &.5 66.6 98.3 1 .. 03 2289 

1112 330 325 5.8 7. I 60.7 89.6 1192 2119 

71 0&2 275 205 &.8 8.2 68.9 97.8 1'+83 2539 

70.5 10 O. I 1563 2527IC6 290 290 6.7 

93.b 1585 2'+1t6107 270 270 b.7 8.0 

81 096 230 230 7.4 a.8 68.9 96.9 

III 275 270 6.4 7.8 62.0 90.5 1340 

2529 

2164 

110 250 250 7.0 0.3 67.3 93.6 1509 24'0 

5.4 121. a 153.9 2,,78 3664CONTROll 061 1005 

5.6 IG4.0 13E.9 2046 3317105 635 815 

122 1295 1235 4.3 4.9 131.8 164.1 2521 3EE.5 



1973 

4 . 9 7"7 . 7  

355 /t .7 

21 355 &.9 74.5 

4.7 

335 

31 7.7 

335 734 

355 43.9 

41 335 5 .3 

375 7.9 

&4.7 

51 345 335 &.7 

&.9 7 73 

350 79 . 4  95.3 

335 

5 . 4  7.6 597 

4 . 7 43.9 

71 345 5 . 3  

355 4.9 

375 73( 

345 4&.4 

5 . 9  

,+.5 

'0-.3 '0-.9 

TABLE 3 .  STANO D A TA FOR A L"L L IVE TREES, BY TR EAT ME NT A ND PLOT. AT B E GI NNI NG AhD E"D OF PERIODSa 1966 TO 1970 A N D  1970 TO 1973 

(I RON C R E E K )  

N U MB E R  TREES P ER ACRE QUA D RA T I C  M E A N  
( I NC HE S) 

D .  B . H .  BASAL A REA 

( S Q U A R E  

PER A CRE 
F EET> 

TOTAL STEM -OLUME PER 
(ClJ B IC F EET ! 

A CRE 

TREATMENT 
A N D  PLOT 

P E RIOD S  
CA LI BRAT I O N  1 ST T REATMENT 

P ERIO D S  
CALIBRATION 1 S T TREATMENT 

P E R IO D S 

CALIBRATION 1 ST T R E A TME NT 

PERI ODS 

CIILIBRIITION 1 ST T R E A T MENT 

N U M B ERS 
START END START E N D  ST A RT E N D  STA R T  E ND S T A R T  E N D  S T A RT E N D  ST A R T  E N D  S T A RT EN D 

1 97 0 1973 1966 1970 1':i7G 19731 9 66 1970 197131966 197n 1 970 1973 19&6 1970 

52.9 610 1369 945 1501105 . 0  78 . 16.4 6.9 8.3I 1 021 350 345 2G5 205 

6 .  I '+ 4 . 0  79.5 53.1 75.6 637 1 ..7 8  998 1 6&01133 360 225 210 6.4 6.6 

051 355 330 2/ti) 200 4.6 &.3 &.3 7.8 41.3 7e.5 52. 8 66.6 553 12&3 9 49 1 347 

b.4 .. 9.3 88. I 52.5 743 1725 1 0 38 17956 . 8360 200 1 95 5.0082 

8 . 1 4...8 76.5 50.4 65.3 6..7 1 .. 50 971 14&1365 340 6.4 &.7205 160091 

leo 5.2 6.9 7.2 8.7 52.1 8 8 .0 51. I 75.0 SAl, 1 727 I (J 17 1682I G I 350 1 8 0 

t7. I 6 05 1316 1 095 183575. 0  /t . 8  6.3 6.4 43.9270 61.9031 355 350 275 

S.7 51.0 1 719 1210 1900215 21D b6. 8 68 . 7  &2.25.3 7.0 7.33350/t2 

&.4 6.7 84 . 2  605 1388 1 1 4 1  17691t . 8  8.2 75.9 61.6335 255 230052 

2110 7.1 7 .5 9. I 51.7 90.6 6( . 8  85.4 815 1760 1 23D 1959330 1 %013 

45.7 8C . 6  61.8 85 . 2 &57 1528 1 1 91t 17651t .7 6.3385 6.5270062 250 

49.7 64.5 63.2 821 17&9 1337 2 0705 . 1  8.3340 6.8I I I  350 2/t1) 6.9225 

8.2 4 8 .2 82.5 71.4 I C 1.6 7 ..0 1605 1 40 J 23055.1 6.9275 27S012 

5 1  . I 85.6 71.3 102.3 1670 1403 23378.65 .3 33S 330 7.2255 255041 

6 . 6  7.6 46.S 71.3072 1 469 1345 206668630 C 4.9 6.4360 290 

675"I 015 4& . 3  3Ci.6 7 2 . 0  H2.3 14&6 1319 21266 .6 6.B 8.14.329il350 285 

I 71.5 96.137 0 be" .. 5 . 9  79 . 1391 1259 1905043 4.8350 315 290 

6.5 7.8 77 . 5  72. I I (J 1.7 616 1 4 2 8  1332 22253 1 5 6.4360 31t5 310081 

8.3 52.2 86.5 01.3 114.6 783 1 &78 154 .. 2586305 305o I I 6.9 7.D340 

6.6 7.7 .. &.8 8 1  . 3 79 . 5  109.& 678 1514 1 ..79 2383345 34u 335 6.6023 
4.8 6.5 6.5 7.8 1.8 . 1  8G.4 80 . 4  102.6 IS5D 1560 235<0350 3SG 31006 3 

S I º14 34 0 330 29 U 285 5.3 7 .  1 7.2 8.6 51.7 8 9 . 7  80 . 8  113.9 B 12 1 7 1  2 1544 2534 

82.9 8 1 . 6 1 C 1.7 67& 1562 15377.b360 350 215(4.9 &.6 &.6310053 

80.4 I C  2. 3 " Դ2 1727 5.1 6.7355 355 305 1 601t 2370B.3 49.5 87.6270073 

CONTROL: 022 1 17 5 1 255 1255 12GO 3.8 ... 6 4.E 5.2 93.6 143.0 11t3.D 1 77.9 1 2 72 2633 2033 3680 

4.5 5.: :l4.2 132.& 132.8 172.3 I 133 2305 2305 3527125 1185 1225 1225 12»5 3 .6 

... 3 68.7 112. C 112.6 1 <'4.0 931 2025 2025 2999C71 1015 109l! 

f-' 
tN 

luge I I CO 3.5 
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74 72 

i-' 
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Table 4. Calibration period stand statistics for three Forest Service study areas. All volumes per 

acre (per hectare). 

Statistics Rocky Brook Stampede Creek Iron Creek 

S.l. 80 127 

Total age at establishment 32 19 

Calibration period 1964-69 1969-73 1967-70 

3 3
Calibration period annual growth - ft (m ) 

thinned 83 (5.80) 253 (17.70) 219 (15.32) 

control 159 (1l.l3) 340 (23.79) 304 (21.27) 

thinned ƴ control X 100 52 

Cubic volume at start of calibration period 

thinned 458 (32.05) 1,200 (83.98) 700 (48.99) 

control 1,070 (74.88) 2,010 (140.66) 1,120 (78.38) 

thinned control X 100 43 60 62 
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3.4 

31 3.,+ 3.5 

4.9 
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TABLE 5 .  PE RI O DIC ANNUAL MORTALITY OF ALL TREES, 3V TREATMENT , FROM dEGINNING 
TO END OF . T W O  PARTS OF CAL IBRAT I O N  PERIODI 1963 TO '96S ANԲ 1965 T0 1969 

(�OCKY BRGDK AREA. QUADRATIC MEAN O.B. H .  IS PERIOD I C . )  

NUMBER. T REES QUAOŤATI C  BASAL Af':EA T O T AL STEM VOLUME

FER ACRE MEAN O. B . H. PEt( ACRE FER AC;;(E
TREATMENT (KOUNOEO TO NEAi(EST <INCHES) (SQUARE FEET! (CUBIC FEETl

N UH BERS WHOLE TKEf) 

1963-1965 1965-1969 1963-1965 1965-1969 1963-1965 196:--1969 1963-1965 1965-1969 

I 20 1 3.6 4.0 1.<>" • I I 17.2 I ... 

2.7 

2 21 3 3.6 4.6 1.'+0 .33 1&.8 

3 1 6  3 3.3 3.6 .96 .2J 11.7 

4 9 4 3.b 4.2 .5b .3& 7 .1i 
5 II 2 3.6 .6& .15 7.6 1.7 

6 31 3 3.5 2.0 .. .16 23.9 2.1 

7 3 2.00 .17 22.2 2.1 

6 1 6  I 3.6 4.1

C ONTRO L 16 5 3.0 2.5 

TABLE 6. PER I O D I C  ANNUAL HORTAL I T Y  OF 
F R O M  BEGINNING TO END OF CALI BRAT ION 

(SlAŦFEOE CREEK AREA. QUADkATIC MEAN 

TREATHENT
NUMBERS 

NU!1BER TREES 
PER ACRE

( R OUNDED TO NEAREST 
W HOLE T REE I 

QUADRATIC 

HEAN D.E.H.
<INCHES) 

I 0 6.3 

2 1 6.4 

1.13 	 .04- 13.6 .6 

.76 .16 9.& , .9 

ALL TREES, BY TREATťENT, 
PERIDOt 1966 TO 1973 

D.B. H. IS PERI O D I C . )  

BASAL AREA T OT AL STEM VOLUME 


PE R AC RE 
 PER A CRE 
(SQUARE FEET ! (CUBIC FEET! 

.07 1.5 


.15 3.6 


.07 1.53 	 0 

.37 7.64 	 2 

. 02 .45 	 0 
e 1 	 4.9 .13 2.6 

I 1.47 
.2B .020 

CONTROL 14 	 2.3 .<>1 5.7 
f-' 
U1 



o.f-, 3.3 
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... 7 

3.5 

4 .... 
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TABLE 7 .  P ERIOJIC ANNUAL MORTALITY OF qLL TREEr, BY TREATMENT AsO PERIODSI 

1960 TO 1 97u AND 1 970 TO 1 973 

(IRON CԱEEK AREA. aUAOkATIL MEAN D.B.H. IS PERIODIC.) 

NUMSE;-<. TREES OUAD""TIC: 8ASAL A'<EA TOTAL STEM Ʋ OLUME 
PER ACRE MEAN G.S.H. PER A CRE f'ER ACRE 

TREATtENT (ROUNDED TO NE԰REST Ut.CrlES) (SQUARE. FEET! (CUBIG FEET! 

NUM9ERS WHOLE TREE) 

1 966-1970 1970-1973 1966-1970 197J-j973 "'be-197(j !,;7il- 1 973 1 96e-1970 1970-1973 

I 3 6 ..... b.6 .30 1.'>6 ... 8 26.0 
2 '> 3 5.0 7.7 .52 I. G7 5.7 2lt.1 

IS.5.22 .92 

6.9 
43 2 

54 2 .2e 1.30 ,..... 28.9 

.26 ... I "'.5 8.9e.25 2 ! 
'> It.3 b.4 .42 .66 6.5 16.lt6 It 

b.b .ltO 1.20 7.3 26.lt7 3 5 

• j 8 

.2 .. 
2.6e 2.9 57.1 

l.e8 22.8
4.:; 7.7Ƴ 2 e 

3.52.5CONTROL 7 17 



4 . 9 3 . 9 

3 . 5  
5 . 5  

7 2  

9 . 7  

. 6  

439 

4 9 0  

5 7 3  

9 5 3  

4 . 4  

4. 7 

4 . 4  

3 . 5  
4 . 0  

3 . 7  
3 . 3  
4 . 2 

3 . 4  

9 3 5  

&4 

4 . 8  

3 . 6  

TABLE 8 .  GROSS P ER I O D I C  ANNUAL GROWT H , W I T H  T O T A L  GRO WTH A N D  C UMULAT I VE VOLUME Y I EL D , F O R  A L L  TREES , I N  E N GL I 5H U NI T S .  

B Y  T REATMENT, F RO M  B E G I N N I NG TO E ND OF TWO PAKTS O F  C A L I B R A T I O N  PERI OD I 1 96 3  TO 1 9 65 AND 1 96 5  T O  1 96 9  


( RO C K Y  BROO K )  

Q UAORATIC MEAN 
C I N C H ES )  

D. B . H .  BAS AL A R E A  

( S QUA RE 

P ER A C RE 

FEET I 
T RE A T M EN T  

NUMBERS P ER I O D I C  ANNUAL GRO W T H  T O T AL P ERIO D I C  A NNUAL G R O W T H  T O TA L 
( 1  9 6 3- 1 ''1 6 5 )  < 1 9 6 5- 1  9 6 9 )  < 1  9 6 3 - 1 9 6 9 )  ( 1 9 1> 3- 1 9 65 )  ( 1 9 6 5 - 1 9 69 )  ( 1  3 6 3 - 1 9 0 9 )  

G R O WT H  P E RC E N T  G R O W T H  P ERCENT GROWTH PERCENT GR(JHTH F E RCENT GR.OWTH PERCENT GRO WT H PERCENT 

I . 2 Q . 1 8  I . I 2 7  3 . 8  1 0 . 3  b .5 2 1 . 4  5 9  
2 . 23 5 . 8  . 1 9 4. I 1 . 2  3D .. .  2 1 2 . 1  9 . 1 2 4 . 3  7 0  
3 . 2 3 5 . 7  . 1  8 3 . 9  1 . 2 2 9  8 . 4  2 3 . 6  6 71 2 . 2  3 . 8  
4 . 25 6 .  1 . 1 7 3 . 6  1 . 2 1 2 . 9  2 9  8 . 0  2 4 . 2 6 5  

1 . 25 . 26 6 . 5 . 1 6  2 9  1 3 . 7  7. 7 2 2 . 6  6 5  
6 . 2 1  I 1 . 1t 8 . 9  24 . D  7 5. 1 9  4 . 1 1 . 2 3 1  

3 . 87 . 23 5 . 6  . 1 8 4. 0 1 . 2 2 9  1 2 . 0  0 . 5  2 3 . 8  65 
8 . 25 &. I . 1 7 3 . 6 1 . 2  2 9  4 . 8  1 3 . 1  7 . 6  2 3 . 4  

C O NTROL . 2 0 5 . 8  . 1 0  2 . & 2 3  I G . 8  1 2 . 4  5 . 6  5 . 2  44 . (;  5 0  

T O T AL STEM VOLU ME PER ACRE 

(CU B IC FEET) 
TREATMENT 
NUMBERS P E RI O D I C  ANNUAL GRO" T H  T O T A L  C U MULAT I V E  

1/ 
Y IELD -

( 1 9 6 3 - 1  9 65) ( 1  9 6 5 - 1  9 6 9 )  < 1 9 & 3 - 1 9 6 9 )  ( 1 96 3 - 1 9 6 5) ( 1  9b5- 1 9 6 9 )  
GROWT H  P E RC E NT G R O WT H  P E RCE NT G RO WTH PERCENT 

I 6 3  1 3 . 7  7 8  1 -. . 2  96 5 8 6  8 9 9  
2 56 1 2 . 5  1 0 0 1 7. 4  5 1 2  1 1 3 5 6 ,.  9 6 3  

1 1 0 5 8 83 7 1  1 6 . 0  8 7  1 5 . I 

4 1 4. 6  9 1  1 4 . 8  5 0 7  1 0 5  6 2 9  9 9 3  
5 69 1 6. 4  77 I... I 446 l il & 5 6 0  868 

6 53 1 2 . 2  1 1 7 1 9. 0  1 3 2 5 4 2  l o e 9  
7 56 1 1 . 7  98 1 7 . 3  5 0 3  1 0 & 586 9 8 1 
6 7 1  1 10- . 7  8 6  1 4. 3  4 6 6  1 11 0 6 2 9  '3 7 3  

CO NTROL 1 96 1 6 . 3  1 4 0  8 9  1 4b3 2 u 2 3  

1! Not i n cl uded i s  an estimated 612 cub i c  feet whi ch was removed duri ng the cal i bration thi nn i n g .  

"'"' 
'-l 
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TABL E  SA . GROSS P ERI O D I C  ANNUAL GRO˽T H .  WIT H T O T A L  G R O W T H  A N D  CUHULATI˾E ˿ O L U M E  Y I E L D , F O R  ALL T REES ,  I N  METRIC U NI r S ,  


B Y  TREAT MENT , FROM BEGINNING TO E N D  O F  T W O  PA RTS uF CAL I BRAT ION P ERI O D .  1 9 6 3  T O  1 965 AND 1 96 5  T O  1 96 9  


( R O C K Y  BROO K )  

QUADRATI C  M E A N  D. B . H . B AS A L  A R E A  P E R  H E C T A R E  
( C ENTI M ET ERS) ( SQ UA R E  METERS ) 

T REATMENT 
NUI1BERS PERI O D I C  ANNUAL GRO W T  H TOTAL P E RIODIC A NNUAL GRO WTH T O T A L  

( 1 9 6 3- 1  9 6 5 )  ( 1 9 6 5 - 1  9 6 9 )  ( 1 9 6 3- 1 9 6 9 )  ( 1 96 3 - 1 9 6 5 )  ( 1 9 b 5- 1 9 6 9 )  ( 1 9 b 3- 1 9 6 9 )  

G R O WT H  PERCENT GROWT H P E RC E N T  GRO WT H  PERCENT GRO W TH PERCENT GROWTH PERC E N T  GRu W T H  PÈCENT 

2 . 8  2 7  . 9  I J . 3 . 6  8 . 5  ... . 9 5 9. 5  . 5I 

I • G 1 2 . 1  . 9  9 . 1  5 . b  7 04. 1 3 . 1 . 6  3 05 . 82 
1 2 . 2  . 9  8 . '+  5 . 5  6 73 . 9 1 . 0 . b  2 93 

8 . 0  5.6  6 53 . 6  3 . 0  2 9  1 • I 1 2 . 9  . 6  b . 1,.
5 2 . 9  2 9  1 • I 1 3 . 7  . 8  < 7 . 7  5 . 26 . 5  

I . 0I I . 1,  ԯ . 9  755 . 5  . 5  4 . 1 3 . 0  3 1  . 86 

I • C 8 . 5  654 . 0 1 2 . 0  3 . 0  2 97 . 6  5 . 6  

I • I . 8  7 . 6  5 . 't-3. 0 2 9  6 :'3 . 6  1 3 . 1. 6  b . 1 8 . 4  
1 . 3 !':> . 2  1 0 .  I CO NTROL 5 02 . 6  2 . 0 2 3  2 . 5  1 2 . 4  . 5  5 . 8  

T O T A L  S T E M  V O LU M E  P ER H EC T A R E  
( C U B I C  M ET ERS) 

T REATMENT 
NUH BERS PERI O D I C  ANNUAL GROW T H  T O TAL C U I1 U L AT I Ğ E  Y IELD Y 

( 1 9 6 3- 1 9 6 5 )  ( 1 9 6 5- 1 9 6 9 )  ( 1 9 6 3 - 1 9 6 9 )  ( 1 9 6 3- 1 9 65 )  ( 1 9 6 5 - 1 9 6 9 )  

GROWTH P ERCENT GROWTH P ERCENT G RO ilT H PERCENT 

I 10 . 10  1 3 . 7  1 4 . 2  30 . 7  9 6  :. 1 . 0 6 2 . 9  

2 3 . 9  1 2 . 5  7 . 0  1 7. 4  3 5 . 8  1 1 3 3 9 . 4 67 . 10  

5 . 0  1 6 . Q 6 . 1 1 5 . I 

1 4 . 8  

1 1 0 4 1 . 1  6 5 . 53 

1 4. 8  3 5 . 5  1 0 5 1,4 . 0  6 9 . 55 . 0  6 . 44 

5 4 . 8  1 6 . 4  5.4 1 4 . 1 3 1 . 2  I C 6  3 9 . 2  6 0 . 8  

1 2 . 2  8 . 2  1 9 . 0  lt D . 1  1 3 2 3 7 . 9  7 0 . 66 

1 1 . 7  6 . 9  1 7 . 3  3 5 . 2  1 0 6 lt 1 . 2 63 . 6  7 

I J O  1,4.0
1 0 2 . 4  

1 4. 3  68 . 1  5 . 0  1 4. 7  6 . 0  3 4 . 0 8 

CO NTROL 06 . 7  1 4 1 . 6 1 3 . 7  1 8 . 3  9 . 8  8 9  

Y Not i n cl uded i s  an estimated 43 cub i c  meters wh i ch was removed during the cal i brati on th i n n i n g .  
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T A B L E  9 .  G RO S S  P E R I O D I C  A N NU AL G RO WT H ,  W I T H  C U ˴ UL A T I ˵ E  ˶ O L U M E  Y I EL D .  IN E N GL I S H  UNITS . 

F O R  ALL T R E ES , BY T R EA T M EN T , FROM BEG I N NI N G  T O  E ND OF C AL I B RA T I O N  P ER I O O I  1 9&e TO 1 973 


( S T A M P E O E  C R E E K l  

QUADRATIC MEA N D . B . H .  BASAL A R EA P E R  ACRE T O T AL STEM ĝOLUME PER ACRE 
T R E A T H E N T  <INC HES ) ( S QU A R E  F E ET I ( C U BI C  F E ET ! 

NU M B ERS P Ef<. I O D I C  A N N UA L  P E R IO D I C  A N N U A L  P E R I O O I C  A NN UA L  C U M U L ATI Ğ E  
GROWTH P E R C ENT G R O WT H  P ER C E N T  GRO wTH P ER C E N T  Y I EL D  V 

1 .2 0 4.0 &.0 8.7 1 9& 1 3.3 2 .. 5& 

2 .26 3 . 9  5.8 8 .6 1 9 3 1 3 . 4  2 405 

3 .26 3.9 5.9 8.5 1 9 6 1 3.4 2440 

.. .20 4.0 6 . 0  8.7 2 0 6  1 4.3 2 467 
5 .25 3.8 5.7 8 .4 1 9 3 1 3. 0  2452 

6 .20 6.0 1 78 1 3.5 220 9 

7 .26 3 . 9  5.7 8 . 4  1 9 3 1 2.5 25 1 1  

8 .27 8 .4 1 8 8 1 2.8 2402 

C O N T ROL . 0 9  1 . 9 5.8 246 1 0  .5 3577 

1) Not i n cl uded is an estimated 896 cu bi c feet whi ch was removed duri ng the cal i brat i o n  th i nn i ng .  

T A B L E  9A . GROSS P E R I O D I C  A N N UA L  G R O W T H ,  ˷ I T H  CUMULA T I V E  V O L U H E  Y I E L D , I N  HETRIC U N ITS. F OR 

ALL TREES, BY T REAT H ENT , FROM B E G I N N I NG TO EN D O F  C A L I B RAT I O N  P E R I O D t  1 9 68 TO 1 97 3  


( ST AHP E D E  C R E E K )  

QUADRA T I C  M E A N  D . a . H .  BASAL AREA PER H EC T A ˸ E  T O T A L  STEH V OL U H E  P ER H ECTARE 
T RE A T M E NT ( CE "'T I HE T E RS) ( S QUA R E  M ETERS) ( Cu B I C  M ET E RS ) 

NUM B ERS P Ek I O D IC A N NUAL P E R IO D I C  A N N U A L  P E R I O D I C  A N N UA L  C U H ULATI V E  
G R O  wTH P e R C E N T  G R O WT H  P ER C E N T  GRO WT H H R C E <˹T Y I EL D  V 

.. .  G I . -+  6.7 1 3 . 7  1 3.3 1 7  1 . 9 1 
2 

• 7 

3 . 9  1 .3 8 .6 1 3.5 1 3 .4  1 68 . 3  

3.9 1 . 4 6 .5 1 3. 7  1 3  ... 1 70.83 

d.7 1 4 . 4  1 4 .3 1 72.6 l.t . G4 
. &  3 . 8  1 . 3 8 . 4  

8 . 4  

1 3. 5  I 3 . 0  1 7 1 . & 
1 2.5 1 3.5 1 5 ".6 

1 3.5 1 2.5 1 75.7 

5 

6 . 7  1 . l.  
7 3.9 1 .3 

8 . 4  1 3. I 1 2.8 1 68 . 1  8 . 7  1 .3 

C O N TROL .2 1 .9 1 .6 5 . 6  1 7 . 2 l u . S  2 5 0 .3 

1/ Not i n cl uded is an estimated 62 cub i c  meters whi ch was removed duri ng the cal i brat i o n  thi nn i n g .  

I--' 
<.0 
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T A B L E  10 . GRO SS P ERIODIC ANNUAL GROWT H ,  W IT H  T O T AL GROWTH AND C UMULAT I VE VOLUHE Y I EL D ,  FOR ALL TREES. IN ENGL ISH U NI T S .  

BY TREAT�E NT A N D  P ERI O D S I  1 9 & &  T O  1 97 0  A N D 1 9 70 T O  1 97 3  

( IR O N  C RE E K )  

QUADRA T I C  H EAN D. B . H .  BASAL AREA PER A CRE 
( INC H ES) ( S QUARE FEET) 

TREATMENT PERI O D I C  A N N U A L  GRO W T H  TOTAL P E R I O D IC ANNUAL G R O W T H  TOTAL 
NUM BERS P ERI O D S  PERIODS 

C AL I B RAT I O N  1 ST TREA T MENT C ALI BRAT I O N  1 S T  TREAT MENT 
( l 9 & 6 - 1  9 7 G )  

GROWT H  PE RCE NT 

( 1  9 7 0 - 1  9 73) 
GROWTH P E RCENT 

( 1 9 6 & - 1 9 7 3 )  

G R O WTH PERCENT 
( 1 9 & & - 1 9 7 0 )  

GRO WTH P E RC ENT 

( 1 97 Q- 1 97 3) 
GRO WTH PERCEMT 

( 1  9 66- 1 97 3) 
GRO WT H PERCENT 

I .40 . 4 6  7 . 0 3. G 6 3  B . 5  1 9 . 5  8 . 3  1 5 . 6  58 . 6 ' 1 35 

2 . 4 1  8 .  2 . ..  8 3. I & 2  9 . 4  1 9 . 3  7 . 8  1 5. 2  6 1 . 0 1 25 
3 .40 8 . 1  2 . 9  & 0  8 . 6  1 8 . 6  9 . 0  1 4. 5  6 1  . 4  1 33 
4 . 4 1  B . 2  . 45 & . 5 3. 0 & 0  9 . 3  1 9 . 0  8 . 9  1 4. 3  63 . 9  1 30 
5 . 4 0 7 . 9  . '+3 6 . 3 2 . 9  5 7 8 . 8  1 8 . 0 9 . 9  1 3 . B  6 4 . 7  1 33 
& . 4 0 8 . 3  . 43 2 . 9  6 0  B . B  1 9 . 5  1 0 . 3  1 4. 3 66 . 2  . 46 
7 . 4 0 B . ll  . 4 1  S. I 2 . 8  5 6  9 . 0  ' I B . 3  1 0 . 7 1 3. 3  6 8 . 1 1 3 9  
8 . 4 2  8 . 3  . 43 ,  6 . 3 3 . C  9 . 6  1 9 .4 1 1 . 0 1 3 . 6  7 1 . 3 1 45 

C O N TROL . 1 9  5 . 2  . 1 8  4 . 0  1 . 3 3 6  1 2 . 1  1 4 . 7  1 2 . B  86 . 8  1 0 6 

T O T A L  STEM V O L U M E  PER A C RE 
( CU B IC F E ET ! 

T R E ATMENT P ERI O D I C  A N N U A L  GRO� T H  T O T AL C U MULA T I VE Y IEL D 1I 
N U MBERS P ERI ODS P E R I O D S  

C A L I 8PAT I O N  1 ST TREA T QENT C A L I BRAT I O N  1 ST TREA TMENT 
( 1 9 6 6 - 1 9 7 D I  ( 1 9 7 0 - 1 9 7 3) ( 1 9 6 6 - 1 9 7 3 )  ( 1 96 6 - 1 9 7 0 )  ( 1 9 7 0 - 1 973) 

GROWTH P ERCENT GRO HTH P E KCE NT GROHTH P E R C E N T  

I 1 97 3 2 . 9  2 1 6  2 2 . 4  1 4 39 2 4 0  1 38 9  2 0 38 

2 2 34 3 1 . e  2 3 6  2 3 . 4 1 6  .. 4 2 2 4  1 6 6 9  2 378 

3 2 1  J 3 2  . ..  2 .. 6 2 1 . 10  1 5 7 8  2 10 4  1 487 2 2 2 7  
"- 2 3 5  3 u . 7  2 5 7  2 il . 5 1 7 1 0  2 24 1 7 !l 3  2 .. 7 4  

5 2 1 8  2 9. <l  29 3 2 1 . 2  1 7 53 2 39 1 6 0 6  2 4 B 6  

6 2 a 6  3 2 . 6  2 7 7  2 1 . 3  1 6 56 2 6 3  1 4 54 2 2 8 6  
7 2 2 1  3 C .  2 3 3 1 2 1 .  e. 1 8 7 .. 2 57 1 6 1 3  2 6 0 5  
& 223 3 Ԯ . O  3 2 J  2 il . 5  1 8 7 6  2 4 6  I b7 8  2 6 3 9  

C O N T R O L  3 3 6  2 7 . 5  40 5 1 7 . 5  2439 2 1 9  2 33 5  3 5 5  1 

1/ Not i n cl u ded is an estimated 412 cub i c  feet wh i ch was removed duri ng the cal i bration th i n n i n g .  
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TABL E IDA . GROSS P E RI O D I C  A N N U A L  G RO W T H ,  W IT H  T O T A L  G R O H T H  A N D  C U M UL A T I ĝ E  V O L U M E  Y I E L D , FOR A LL T REES , I N  METRIC U N I T S .  


B Y  T R E AT M EN T  A N D  P E R I O DS ' 1 9 6 6  T O  1 9 7 ê  AND 1 9 7 0  T O  1 97 3  


( IR O N  C RE E K )  

Q UA D RA T I C  M EAN O. B . H .  B A S A L  A R E A  P E R  H E C T A R E  
( C ENT! M ET E R S )  ( SQ U A R E  METERS ) 

TREAT M E NT P ER I O D I C  A N N U A L  GROWT H T O T AL P E R I O D I C  ANNUAL G R O W T H  T O T A L  

N U M BERS P ER I O D S  F E R I O D S  

CAL I I3 RA T I O N  1 ST TRE. H MENT C AL I B RAT I O N  1 ST T R EAT MENT 

( 1 9 6 6 - 1 9 7 G I  ( 1 97 0 - 1  9 7 3) ( ( 9 6 6- 1 9 7 3 .  < 1 9& 6 - 1 97 3 )  ( 1 9 7 0 - 1 9 7 3 )  ( 1 9 6 6 - 1 9 7 3 1  

G R O WT H  P E RC E N T  GRO WTH P E RCENT G RO WT H  P E R C E N T  G R O W T H  P E RC ENT G R O W T H  P ERCE N T  GRO WTH P E RCENT 

I I . 0  ë . It  1 . 2 7 .  0 7 . E  6 3  1 . 9 1 9 . 5  1 . 9 1 5 . &  1 3 . 1t  1 3 5 

2 I . 0  8 . 2 1 . 2 & . 9  7 . 8  6 2  2 . 2  1 9 . 3 1 . 8 1 5 . 2  1 10 . 0  1 25 

3 I . 0  8 . 1 1 . 1  6 . 7  6 il  2 . D  1 8 . 6  2 . 1 1 ... 5 l it. I 1 33 

4 I • G 8 . 2  1 . 1  6 . 5 7. 6 6 0  2 . 1 1 9 . 0  2 . 0  1 4. 3  1 10 . 7  1 30 

1 33 2 . 0  1 8 . 0  2 . 3  1 3 . 8'5 I . 0  7 . 9  I .  I 6 . 3  

6 I • a 8 . 3  I • 1 & . 6 7 . 3  & 0  2 . 3  1 9 . 5  2 . 1t  1 4. 3  1 5 . 2  , .. & 

7 I . 0  8 . 0  1 . 0  6 .  1 7 . 2  5 6  2 . 1 1 8 . 3  2 . 5  1 3 . 3  1 5 . 6  1 39 

1 ItSI • I 5 9  2 . 2  1 9 . 4  2 . 5  1 3 . &  1 & . It  8 . 3  1 . 18 
2 . 8  1 4 . 7  2 . 95 . 2  1 9 . 9  1 0 6 C O NTROL It .  O 

'OTAL S T EM V OL U M E  P ER 
( C U B I C  M ET ER S )  

!" ", E A T H E N T  P ERIOGIC AԬԭUAL GROW T H  T O T AL 

N U :-l BERS P E RI O D S  
CAL I B R A T I O N  1 S T T R E A T  M E N T  

( 1 9 6 6 - 1 9 7 0 )  ( 1 9 7 0 - 1 9 7 3 ) ( 1 9 b 6 - 1 9 7 3 )  

G R O WT H  P E · C E NT GROHTH ˺ E RC E NT G R O I.T H  P E R C E N T  

1 1 3 . 8  3 2 . 9  1 5 . 1  2 2 . 4 1 0 0 . 7 2 4 0  

" 1 6 . 3  3 1 . 8 1 6 . 5  2 3 . 1t  I 1 5 . 0  2 2 '+  

3 1 4 . 7  3 2 . ,+  1 7 . 2  2 1  . ..  I 1 0 . "  2 4 4  

4 1 6 . 4  3 0 . 7  1 8 . u  2 0 . 5  1 1 9 . 7  2 2 1t  

!; 1 5 . 3  2 9 . 8 2 e . 5  2 1 . 2  1 2 2 . 6  2 3 9 

6 1 4 . 4  3 2 . 6  1 9 . 1t  2 1 . 3  1 t 5 . 9  2 6 3  

7 1 5 . 4  3 D . 2 2 3 .  I 2 1 . 6  1 3 1 . 2 2 5 7  

e 1 6 . 3  3 0 . D  2 2 . '+  2 0 . 5 1 3 1 . 3 2 4 &  

C O NTi(OL 2 1  . ..  2 7 . 5 26 . ,- 1 7 . 5  1 7 0 . 7  2 1 9  

.v Not i n cl u ded i s  an estimated 29 cub i c  meters whi ch was removed duri ng 

N 
f-' 

H E C T A R E  

C U M U L A T I V E  YIELD .v 
P E R I O D S  

C A L I BRAT I O N  1 ST l R E AT HENT 

( 1 9 6 6- 1 9 7 0 )  ( 1 97 0 - 1 9 1 3 )  

9 7 . 2  1 42 . 6  

1 1  6 . 8  1 6 0 . 4  

1 0  .. .  1 1 5 5 . 6  
1 1 9 . 2  1 7 3 .  1 

1 1  2 . 1t  1 7 3 . 9  

I G 1 . 7 1 59 . 9  

1 1 2 . 9  1 8 2 . 3  

1 1  7 . '+  1 8 4 . 7  

1 & 3 . 4  2 4 8 . 5  

the cal i brat i on thinning.  
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T A BL E 1 1  . GROSS PERI O D I C  A N N U AL GRO W T  H ,  W I T H  C U M U L AT l iE V O L U ME Y I xLO , I N  E N G L I S H  U N I T S ,  F O R  CROP TRE E S ,  8 Y  T REA T M EN T .  

F R O ń  B EG I N NI NG T O  END OF T WO P A R TS OF C A L I 3 RA T I O N  F ER IO O  I 1 9 6 3  T O  1 9 6 5  A N D  1 9 6 5  T O  1 3 6 9  

( RO C K Y  B R O O K )  

Q UADRATIC MEAN D . 8 . H .  SASAL A REk y ER A C R E  T O T A L  S T E M  i O L U H E  P ER ACRE 

(U ICHES) ( S QUARE F EE T l  ( C U 8IC F E E T )  

T RE A T M E N T  
NU MBERS P E RI O D I C  A N N U A L  GROWTH P ER I O D I C  A N N U A L  G R O W T H  P E RIO D I C  A N N U A L  G R O W T H  C U M U LA T I V E  Y I E L D  

( 1 9 6 3- 1  9 6 5 ) ( 1 9 65 - 1  S 6 9 ' ( 1 36 3- 1 9 65 )  ( 1 9 6 5 - 1 9 6 9 )  ( 1  9 6 3- 1 9 65 ) ( 1  9 6 5 - 1 9 6 9 )  ( 1  9 6 3 - 1 9 65 )  ( 1 9 65 - 1 9 6 9 )  

1 . 2 3  . 2 1  1 . 0  . 9  1 7  2 3  1 5 7 2 47 

2 

3 

. 2 8  

. 2 7  

. 23 

. 2 0 

1 . 2 

1 . 2  

1 . 2 

1 • il 
1 9  

1 7  

3 2  

2 4  

1 7 1  

1 7 1  

2 9 9  

2 6 7  

4 . 2 9  . 1 8 1 . 3  . 9  2 (;  2 3  1 68 2 6 2  

2 4 65 . 3 1 . 1 8 1 . 3  . 8  2 1l  2 2  

6 . 2 3  . 2 4 1 . 2 	 1 6  3 5  1 5 0  2 3 2  

7 . 2 7  . 2 1  1 . 2  1 . 0 	 1 7  2 8  1 7 3 2 3 5  

I; . 2 9  . 1 9 1 . 3 

C O NTROL . 3 2  . 1 7 

1 9  2 5  1 7 7 2 7 7  

1 . 1> 1 . 0 2 9  2 6  2 3 6  3 .. 2 

T A  BLE 12 . GROSS PERI O D I C  A N NUAL G R O W T H .  W I T H  C UMULAT I V E  V O L U M E  Y I E L D ,  I N  E N GL I S H  U NI T S . 
F O R  CROP T REES, BY T R E A T M E N T ,  FRO M 	 B E G I N NI N G  TO E N D  OF C A L I B RA T I O N  F E R I O D e  1 96 8  T O  1 97 3  

( S TA MPEDE C R E E K )  

QUADRATIC M EA N  D .  6 . H .  B A S A z  A R E A  F E R  A CRE T O T A L  S T E M  V O L U M E  PER ACRE 
TREATMENT 

N U M  BERS 
( IN C H E S )  

P ER I O D I C  A N NUAL 
( SQ U A R E  F E E T l 

P E R IO D I C  A N N U A L  P ER I O DI C 
( C U BI C  
AN N UAL 

P E ET l  
CU MULA T I V E 

G R O WT H  G R O W T H  G R O W T H  Y I ELD 

I 2 . 7  	 9 4  I I e 2  

2 . 35 	 3 . D  1 0 8 1 340 
3 2 . 7  	 9 7  1 1 9 1  

4 2 . 8  	 1 0 4 1 2 1 6  

5 . 3 5 	 3 . G  1 1 7 1 47 1  
6 . 35 	 2 . 7  8 5  I Q72 

7 2 . 7  1 236 

8 . 36 	 3 . 1 1 1 8 1 4 1 6  
C O N TROL . 2 9  	 2 . ,+  1 2 54 



. 45 

. 4 4  

. 4 5 

7 1  
. 4 9  
. 4 9  

6 5  
. 45 

2 3  

T A BL E  13 . GROSS P ERIOD I C  A N N U A L  G R OW T H ,  ˻ITH CUMU L A T I V E  V O L U M E  Y I EL D ,  I N  ENGL I S H  U N I T S ,  F O R  C RO P  T REE S .  


BY TREAT M E NT AND P ER I O D S '  1 96 6  T O  1 9 7 0  A N D  1 97 0  T O  1 9 7 3  


( IR O N  C RE E K )  

Q U ADRATIC M EA N  D . B . H .  BASAL A RE A  P ER A C RE T OT A L  S T E M  V O L U M E  P E R  A C RE 

U N C H E S )  ( SQ U A RE F EET ) ( C U B IC FEET! 


TREATMENT PERIODIC A N N UA L  GROWTH P ER I O D I C  ANNUAL GR O š T H  P E R I O D I C  A N N UA L  GROWTH C UM ULAT I V E  Y I EL D  
NUM B ERS P ERIODS P ERIODS P E R I O D S  P ER I O D S  

CAL I B R A T I O N  1 ST T RE A T M E N T  C AL I BR A T I O N  1 ST T R E A T M ENT C ALI BRAT I O N  1 ST T RE A T M E N T  CAL I B RA T I O N  1 S T TR EAT M EN T  
( 1 9 6 6 - 1 9 7 a l  ( 1 9 7 0 - 1 9 7 3 )  ( 1 9 6 6- 1 9 70 ) ( 1 9 7 0 - 1 9 7 3 )  ( 1 96 6- 1 9 7 0 )  ( 1 9 7 D- 1 9 1 3 1  ( 1 96 6- 1 9 7 0 )  ( 1 9 70 - 1 9 1 3 )  

. 5 1 2 . 5 3 . 6  6 2  1 0 0 .."'9 7 109 I 
. 5 1  2 . 6 3 . 8  6 9  1 1 6 5 1 4  8 64 2 

I a I 5 1 2  6 1 73 . 4 1 . 49 2 . 8  3 . 6  
76 l a 9  5 5 5  8 8 24 . 47 2 . 6 3 . 7  

5 . 4 7 2 . 9  3 . 7  76 1 1 6  5 6 3  9 1 1  
6 . 47 . 5 0  2 . 7  3 . 6  1 0 1  '+66 770 
7 2 . 5 3 . 2  6 3  1 0 3  '+68 776 
8

C O N T ROL 
. 5 0  
. 4 0 

. 4 9  

. 3 9  
3 .  0 
2 . 2 

3 . 6  
2 . 6  

76 
6 1  

I I I  
8 6  

5 5 0  
1t59 

6 8 1t  
1 1 7  

T A B L E  14 . M E A N  H E IGHT O F  CROF T R E E S  BY T R E AT MENT 
1 96 3 ,  1 9 6 5 .  A N D  1 96 9  

( ROC K Y  BROOK) 

A N D  M E A S UREMENT Y EA R I  

T R E A T M E N T
N U M BERS 

i 

2 
3 
4 

N U M BER T REES M EA S U R E D  

1 9 6 3  1 9 6 5  1 9 6 9  

2 3  1 8  2 0  
2 0  1 2  1 7  
2 1t  1 3  2 1 
2 1  1 5  1 7  

M E A N  H E I G H T  

1 9 ,, 3  1 9 6 5  

2 9 . 3 3 2 .  1 
3 1 . 3  3 1 .  6 
3 1 . 0  3 1  . 2  
3 1 . 7  3 3 . 1  

( F E E T )  

1 9 6 9  

3 8 . 2  
4 0 . t.  
37 . 4  
3 9 . 7  

5 2 5  2 3  27 . 8  3 0 . 3  3 6 . 2  

6 
7 
I;

C O NT ROL 

2 0  
2 1t  
2 6  
1 8  

1 3  
1 3
1 7 
1 2  

2 5  
2 1 
1 8  
1 3  

3 1 . 6  
3 0 . 3  
3 1 . 0  
3 1 . 0  

3 3 . 9  
3 0 . 5  
3 1 . 5 
3 3 . 5  

4 2 . )  
3 9 . 0  
36 . 8  
38 . 5  

ALL T RE A T M EN TS 2 0  1 1 3 6 1 7 5 3 0 . 5  3 1 . 9 36 . 9  

STANDARD DEVIAT I ON 1 . 2 3  1 . 2 0 1 . 7 0  

C O E F F I C I EhT O F  V A RIA T I ON ( PERCE N T ) 4 . 0 3 . 8  .. . .. 
N 
t.N T H I NNED T RE A T M ENTS O N L Y  1 8 3 1 2 4 1 6 2  3 0 . 4  3 1 . 7 39 . a 



I 9 

1 '+7 

5 5 . &  

57 . 9  

N 
+>-

T A S L E  15 . M E AN H E I G H T  OF CROP T RE ES . BY T R E A T M E N T ,  AT B EG I N N I N G  
A N u  E N D  O F  CAL I BRAT I O N  P E R I O D ' 1 9 6 B  A N D  1 9 7 3  

(ST A M P E O E  C RE E K )  

NUM aER M EA N  
TREATMENT T R E ES H E I G HT 

NUMBERS MEA SUREO ( F EET I 

1 9 6 6  1 9 7 3  1 9 6 8  1 97 3  

I I I  5 6 . 2  6 7 .  3 

2 1 3  1 6  5 6 . 5  6 7 . 0  

3 1 2  1 4  5 5 . 2  6 B . 0 

4 I I  1 6  57 . 6  6 8 . 5  

5 I .. 1 6  5 7 .  I 6 7 . 5  

6 1 3  1 6  6 5 .  1 

7 1 0  1 6  5 6 . 0  6 7 . 9  

8 1 0  1 6  6 8 . 5  

C O NT R O L  1 2  1 6  57 . 7  6 9 . 1 

ALL TRE A T M E N T S  1 0 6 5 6 . 5  6 7 . 6  

STANDARD G E V I A T I O N  1 . 0 1  1 . 0 9 

C O EFF I C I E N T  O F  V A R I AT I O N  ( PE R C EN T )  1 . 8 1 . 6 

T H I N NE D  T R E } T H E N T S  O NL Y  9 '+  1 3 1 5 6 . 4  6 7 . 5  



2 1  

2 3  

5 7 . 3  

2 .. 

1 9  3 5 . 4  .. 7 . 5  

5 5 . 7  

3 . 3  

1 210- 5 5 . 7  

2 1  

TABLE 1 6  . ME A N  H E IGHT O F  CROP TREES BY T R E A T MENT AN D M E A S U R E M E N T  Y EA R I  
1 96 6 .  1 9 7 0 .  A N D  1 97 3 

( IR O N  C RE E K )  

N U M B E R  T R E E S  M E A S U R E D  M E A N  H E IGHT ( F EE T )  

T R E A T I1 E N T  
N U M BERS 1 96 6  1 9 7 0  1 9 7 3  1 96 6  1 97 0  1 97 3  

I 1 6  2 2  3 4  . ..  .. 5 . 9  5 3 . 5  

2 1 6  2 2  2 1  3 6 . 4  46 . 7  5 6  . ..  
3 1 6  2 4  2 3  3 4 . 9 .. 7 . 0  5 3 . 9  

.. 1 5  2 2  3 8 . 6  51l . 5  5 8 . 5  

5 1 5  2 2  1 9  37 . 6 46 . 9 
6 1 5  2 1  2 2  3 5 . 4 4 5 . 6  5 3 . 2  

36 . 7  46 . 7  5 5 . 27 1 &  2 4  

49 . 6  57 . 7 
55 . 7  

1 5  2 0  3 8 . 4  8 

1 4  1 8C O N T ROL 

ALL T REAT'1 ENTS 1 3 8 1 97 1 9 1  3 6 . 4 47 . a  

S T A N DA RD D E V I AT I ON 1 . 4 7 1 . 58 1 . 8 3  

C O E F F IC I E NT O F  VARIA T I ON ( PE R CE N T I  4. 0 3 . 3  

1 78 1 7 3 3 & . & 47 . 9T H I N N E D  TREATMENTS ONLY 

N 
tTl 



3 5 5  

3 5 7  3 7 5  4 3 . &  5 7 3  

3 9 5  4 . &  

5 . 4  

5 .. 5 

5 . 4  

4. 7 3 & . 4  5 & 7  

3 . 4  

8 . 4  9 . 4 39 3 9  

&7 

9 .. 7 

947 4 3  

7 . 9  3 8  5 9  
7 . 3  3 5  75 

9 . 5  &7 

.. 2 

N 
0\ 

T A BL E  17 . S T A NO O A T A  FOR A L L  L I VE TREES IN ENGLISH UN I T S .  BY T R EA T ME N T  . AT B E G I N N I N G  A ND E N D  O F  T W O  P A RTS O F  C A L I BRAT I O N  P ERI O D ;  
1 9 6 3  T O  1 9 6 5  A ND 1 9 65 T O  1 96 9  

( ROC K Y  B RO O K )  

T R EA T M ENT 
NUHBERS 

N U M BER T R E E S  P E R  ACRE 
( R O U N D E D  TO NEA REST WHOL E T REEI 

STA RT E N D  S T A RT E N D  
1 96 3  1 9 65 1 9 65 1 96 9  

QUA DRATI C MEA N D . B . H .  
C I NCHES) 

START END START E N D  
1 9 6 3  1 9 6 5  1 96 5  1 9& 9  

B A S A L  A R E A  P E R  ACRE 
( SQUA RE F E E T )  

S T ART E N D  S TART E N D  
1 9 6 3 1 9 &5 1 9 65 8 9 &9 

TOTAL S T EM VOLU M E  P ER A C RE 
( C U B I C  F E ET) 

START END S TA RT E N D  
1 9 6 3  1 9 65 1 9 6 5  1 9 &9 

4 .  1I .. . .  I 4 0 0  8 5 93 6 0  5523 6 0  54 . 6  1> & 0  5 5 24 . 6 4 . 6 5 . 3  3 & . 5  4 1 . 1  

3 98 34 . 8  5 8 . 2  45 1 2 530 9 5 23 & 3  10 . 0  4 . & 10. & 4 0  . 3  5 . 10  

38 3 4. 1 10. & 9 I I40 0 3 5 . 8 4 2 . 6  4 5 .  1 5 9 . 4  .. 4 6  5 6  .. 5 7 53 3 67 5 . 3  

9 574 4 0 0  3 8 3  3 8 3  3 6 8  4. 1 37 . 2  10 5 . &  4 5 . & 5 8 . 8  10 8 5  & 1 54. 7 4 . 7  & 1 5  

5 4 0 0  3 7 8  3 1 8  31 0 10 .  Ii 8 4 64 . &  10. 6 5 . 2  3 4 . 5 10 2 . &  10 2 . 6 55 . 1  10 2 2  545 

4 0 0  3 9 0  3 . 8  & 3 . 2  .. 9 .. & 1 3  1 0 7 2  4. 7 3 2 . 0  3 5 . 2  47 . 1  10 3 &6 3 9 1  3 3 5  10. 10 

9 5 1 4 1 . 2 104. 3 7 4 0 0  58 . 7  3 3 8  3 9 8  388 10 .  1 10. 5 '+ 7 1  54105 . 3  

8 100 0 3 6 8  3 & 8  3 6 7  .. .  1 ... 7 10 . 7  5 . 4  3 & . 8  ..... 2 ,+4. 2 57 . 9  10 8 7  & 0 2  & 0 2  9103 

C ONTROL 1 36 7  1 3 3 5  1 33 5  1 3 1 7  3 . 8  3 . 8 4. 2 87 . 2  1 0 7 . 2  1 0 7 . 2  1 29 . ;)  I D  7 0  1 4.. 3 1 1010 3  1 9 9& 

T A BL E  17A . S TA N O  D AT A  F O R  A LL L IVE T REES IN HETRIC U N I T S .  BY TREAT M E NT . AT B E G I N N I NG A ND END O F  T W O  P A RTS O F  C A L I B RA TI O N  P E RI O D a  


1 9 & 3  TO 1 9& 5  A N D  1 96 5  T O  1 9 69 


( RO C KY BRO O K) 

N U M B ER T REES P E R  HECTARE QUA DRATIC M E A N  D . B . H .  BASAL AREA P E R  H EC T A R E  TOT Ţ L  S T E M  VOLUHE P ER HECTARE 
( R OU N D E D  T O  NEA REST WHO L E  TREE) ( CENT IHET ERS ) ( S QUA R E  M ET ERS) ( C U B I C  M ETERS) 

T REATH ENT 
NUMBERS START E N D  S T A RT E N D  START E N D  S TART END S T A RT E N D  START E N D  ST A RT END S T A RT E ND 

1 96 3  1 9 65 1 9 &5 1 969 1 9 & 3  1 96 5  1 96 5  1 96 9  1 % 3  1 9&5 1 9 65 1 9 & 9  1 9 & 3  1 9 65 1 9 & 5  1 9 69 

8 9 0 8 90 8 7 7  1 0 .  " I 1 . 6  I I . & 1 3 . 5  9 . 4  1 2 . 5  9 8 8  6 03 2,
2 I Q . 2  1 1 . 6  1 1 . 7  1 3 . 8  8 . 0  

1 0 . 3 
9 84 3 7  .. 0 8 8 1 9 27 8 9 8  9 . 2  1 0 . 0  1 3 . '+  3 2  

1 1 . 73 9 8 8  9 0 &  9 7 &  1 1 . 6  1 3 . 5  8 . 2  9 . 8  1 0 . ,+  1 3 . 6  3 1  39 4- 0  &It 

3 4"0 . 5  1 1 . 9  1 1 . 9  1 3. 7  8 . ]  1 0 . 5  1 0 . 5  1 3 . 5  .. 9 8 8  947 9 1  0 4 3  67 

9 . 89 35 9 1 4  1 0 .  1 I I . & 1 1 . 6  9 . 8  1 2 .7 5 9 8 8  9 3 5  1 3 . 3  3 0  38 

3 0& 9 8 0  8 2 8  B . I  .. 3 9 8 8  9 6  .. 9 . 8  1 1 . 2  1 1 . 8  1 0 . 8  1 .. .  5 1 3 . 8  

7 9 8 8  8 36 9 8 4 9 & 0  1 0 . 4  1 2. 0  1 1 . 5  1 3 . 4  6 . ..  1 3 . 5  3 3  3 81 0 . 2  .. 0 

8 9 8 8  9 1 0  9 1 0  9 0 6  1 0 .  " 1 1 . 9  1 1 . 9  1 3 . 7  8 . 5  1 0 . 2  1 0 . 2  1 3 . 3  3 .. .. 2 &6

C ONTROL 3 371 3 2 99 3 2 9 9  3 2 5 4  8 . 7 9 . 8  9 . 8  1 0 . 8  2 0 . 0  2 4 . & 2 4 . &  29 . &  1 5  I Q I 1 0 1 1 40 



7 . 9  

2 9 3  

7 . '+  

1 &4 

T A BL E  18  . ST k N D  D A TA F O R  A L L  L I VE T RE ES I N  E N GL I S H  U N IT S  , BY TRE A T M E N T .  


AT B E G I N N I N G  A N D  E N D  O F  CA L I BRAT I O N  PE RIO D I 1 9 6 6  A N D  I q7 3  


{S TAM P ED E  C i< E E K )  

T RE H I1 ENT 

r-. U M 3 E R  T R E E S  
PER ǘ C R E  l/ 

QU A O t(AT I C  
MEAN D . B . H .  

! I NC HE S )  

B A S A L  A R EA 
PER A C RE 

( S Q U A R E  F E E T l  

TOTAL STEM VOLUME 
P ER A C R E  

( C U B I C  F E ET ) 

NUMBERS 
START EN D S T A RT E N D  S T ART E N D  S T A RT END 

1 9 6 8  1 97 3  1 96 8  8 9 73 1 96 8  1 97 3  8 9 6 8  1 97 3  

I 2 9 3  29 2 6 . 6  6 8 . 1 9 8 . 4  1 41 5  24108 
2 2 3 5  28 2 6 . 6  1 . 9  6 1 . 10  9 5 . 8  1 1039 2 3 8 1  

3 2 0 1  28 5 6 . 1  8 . 0  6 9 . 4  98 . 5  1 10 6 2  2 4 3 3  

4 26 3 6 . 6  1 . 9  6 9 . 2  9 7 . 3 1 10 39 2428 

5 2 8 2  28 0 6 . 1  7 . 9  6 8 .  1 9 6 . 5 1 465  24 5 0 

6 3 2 0  3 1 5  6 .  8 64 . 1  9 10 . 0 1 3 1 8  2 1 9 6 

7 2 7 6  2 7 5  6 . 1  8 .  1 6 6 . 6  97 . 2  1 544 2 5 0 4  


6 2 5 2  25 0 6 . 9  8 . 3  6 6 . 1  93 . 1  1 10 64 2 4 0 1 


C O N T RO L  99 5 1 0 0 5  .. .  7 5 . 3  1 1 8 . 9  1 5 1 . 6  2 3 4 9  3548 


l/ Rounded to nearest who l e  tree . 

T A B L E  18A . S T A  N O  D A T A  FO R ALL L I V E  T R E E S  I N  ~ ET R I C  U N I T S ,  BY T R E A T M E N T , 


AT BE G I N N I NG A ND E ND O F  C A L I BRA T I O N  P ER I O O I  1 9 6 8  A N D  1 973  


(S T A M P E D E  C R E E K )  

N U M B E R  T R EE S  QU ADR AT IC B AS AL A RE A  T OTAL � T E M  VOLUME 

PER H ECT A RE l/ M E A N  D . B . H .  P ER H E C T A R E  P E R  H E C T A R E  

T R E A T M ENT ( C ENT I M ET E RS ) ( S QUA RE M E T E R S )  ( C U B I C  M ET E R S )  

N U M B ERS 
S T ART EN D S T A RT E N D  ST ART E N D  START E N D  

1 9 6 6  1 97 3  1 9 6 8  1 97 3  1 96 8  1 97 3  1 9 68 1 97 3  

I 7 2 5  72 1 8 6 . 6  2 0 . 0  1 5 . 8  2 2 . 6 1 0 3 1 7 1 
2 1 0 4  69 6 1 6 . 1  2 0 .  1 8 5 . 5  2 2 . 0 1 0 1  1 67 

3 7 0 8  7 0 '+ 1 6 . 9  2 0 . 2  1 5 . 9  2 2 . 6  1 0 2 1 1 0  

4 7 2 5  l ì O  I b . 7  2 J  . 2  1 5 . 9  2 2 . 3  8 0  1 1 7 0  

5 6 9 b  6 9 2  1 6 . 9  2 0 . 2  1 5 . 6  2 2 .  1 / 0 4 1 7 1  
6 79 8 77d 1 5 . 5  1 8 . 6  1 4 . 8  2 1 .  b 9 2  1 54 

7 b 8 8  6 8 0 1 7 . I 2 0  . ..  1 5 . 8  2 2 . 3  1 0 8 1 7 5 

8 & 2 2  b l  8 1 7 . &  2 1 . I 1 5 . 2  2 1 . 5  1 0 2 1 &8 

C O NT RO L  2 4 5 9  2 48 3  1 1 . 9 1 3 . 4  2 7 . 3 3 4 . 8 

N 1/ Rounded to nearest whol e tre e .  '-l 

248 



3 5 5  4 . 7  

3 4 3 

35 7 & . 7 

34 7 9 9 . 7  

3 4 3  7 . 9  

3 4 5  7 . 9  

3 . 7  ... 5 4. 5  

4 5  

& 8  

5 3 

9 . 3 7 8 

6 . 8  

N 
00 T A BL E  19 . STA N O D A TA F O R  ALL L I VE T˯E E S  I N  

I 9 66 

E NGLIS H 
TO 1 97 0  

U N I T S  , BY TREA T M E N T ,  
A N D  1 97 0  T O  1 9 7 3  

AT B E G I N N I N G  A N D  END OF P E RI O DS : 

( IR O N  C R E E K )  

N U M 9E R  
(ROU N D E D  T O  

TREES P E R  A C R E  
NEAREST W H O L E  TREE) 

Q U A D R A T I C  M E A N  
( I NCHES ) 

D . B . H .  B A S A L  AREA 
( S QU A R E  

P E R  A C R E  
F E ET I  

TOTAL S T EH V O L U M E  P ER 
( C U B I C  F E ET I  

A C RE 

T R EA T M E"'T 
N U I1 B E RS 

P ER I O DS 
CA L I B R AT I O N  1 ST T R EA T MENT 

P E R I O D S  
CAL I BRAT I O N  1 S T T R E A T M E N T  

P E R I O DS 
C AL I  BRAT I O N  1 ST T R EAT M E N T  

P E R I O D S  
CALISRA T I O N  1 ST T REATM ENT 

STA RT 
1 9 6 6  

END  
1 9 7 0  

START 
1 97 0  

E N D  
1 97 3  

S T A R T  
1 9 6 6  

E N D  
1 97 0  

START 
1 9 7 0 

E N D  
1 973 

S T ART 
1 9 & 6 

E N D  
1 9 7 0  

START 
1 97 0  

E N D  
1 9 7 3  

ST A RT 
1 9 6 6  

E N D  
1 97 0  

STA RT 
1 9 7 0  

E ND 
1 9 73 

I 3 4 3  2 2 3  2 11 5  6 .  4 6 . 6  8 .  I 43 . 4 7 6 . 0  5 2 . 9  73 . 3  6 0 G  1 37 0  9 6 /0.  1 5 2 9  

1 9 5 1 8 5 5 . 0  6 . 7  6 . 9  6 . 4  4 8 . 7 8 4 . 2  5 1 . 4 7 1 . 6 7 34 1 634 1 0 0 9  1 6 46 2 3 5 8 

3 3 4 8  3 4 0  2 48 2 3 7  4 . 9  6 . 6  6 . 8  8 . 2  4 6 . 3  7 9 . 9  6 1 . 9  8 6 . 1 6 4 8  I 4 7It , , ˰  I 1 6 34 
3 48 237 2 2 2  5 . 0  6 . 9 8 . 4  49 . 0  8 5 . 2  6 2 . 34 6 5 .  I 7 6 4 1 63 6  1 2 5 4  1 9 38 

5 733 1 5 6 8  1 3 6 3  22363 3 8 2 77 2 7 3  5 .  1 6 . 7 6 . 9  8 . 2  1t 8 . 6  8 2 . 6  7 1 . 3 

3 0 7  2 9 5  4 . 8  6 . 5  6 .  66 3 6 0 4 5 . 4  7 9 . 0  7 1 . 9 1 0 0 . 0  6 2 9  1 42 8  1 3 0 3  2 0 85 

8 0 . 4 1 0 8 . 9  7 3 1  1 58 1t  1 5 2 8  2 44 17 358 3 32 3 1  7 5 . 0  6 . 7  6. 7 4 9 . 0 8 3 . 4  

8 . 28 3 5 2  3 45 3 1 3  2 8 8  5 .  I 6 . 9  4 9 . 2 8 6 . 7  8 0 . 9  1 0 5 . 9  7 6 3  1 66 7  1 5 6 2  2 3 5 2  

C O NTROL 1 1 25 I 1 9 n 1 1 9 0  1 1 8 5  S .  I 6 2 . 2  1 2 9 . 5  1 2 9 . 5  1 6 4 . 7  1 1 1 2  232 1 232 1 3 4 69 

TA B L E  19A . STA ˱ U  D A T A  F O R  A L L  L I V E  T ˲ E E S  I N  MET RIC U N I T S  , B Y  TREA T MEN T ,  A T  B E G I N N I N G  A N D  E ND O F  P E R I O D S :  
1 9 6 6  T O  1 9 70 AND 1 9 7 0  TO 1 9 7 3  

( IR O N  C R E E K )  

N U N B E R T R EE S P E R  H E C T A RE QUADRATIC MEA N  D . B . H .  B A SAL AREA P E R  H E CT A RE TOTAL S T E M  V O L U M E  P ER HECTARE 
( R O U N D E D  T O  NEA REST ԪHOl E T R E E) ( C E NT IMET E RS )  ( S Q U A R E  M ET ERS) ( C U B I C  M ET E RS) 

T R EA TM ENT P ERIODS P E R I O D S  P ER I O D S  P E R I O D S  
N U 'l B E RS CA L I B R A T I O N  1 ST T R E A T M E N T  C AL I 8RA T I O N  1 S T  T R E AT ME NT C A L I BkAT I O N  1 ST TRE A T ME N T  C A L I BR A T IO N 1 ST TREATM ENT 

S T A R T  E N D  S T A RT EN D START EN D S TART END S T A RT E ND S T A RT END ::' T A RT END S T A RT E ND 

1 9 6 6  1 9 7 e  1 9 7 e  1 9 7 3  1 9 6 6  ! ':l 7 0  1 9 7  0 1 9 7 3 1 9 6 6  1 9 7 0  1 97 0  1 9 7 3  1 9 6 6  1 9 7 D  1 9 7 0  1 9 7 3  

I 8 7 7  8 4 8  5 5 2  5 ;) 7  1 2 . 0  1 6 . 2  1 6 . 7 2 0 . 6  I Q . O  1 7 . 5  1 2 . I 1 6 . 8  4 2  9 6  6 7 1 07 

2 8 8 5  8 Lt 8  4 8 2  457 1 2 . 7  1 7 . 0 1 7. 7  2 1 . 4 1 1 . 2  1 9 . 3  1 1 . 3 1 6 . 10  5 1  l i lt 7 1  1 1 5 

3 8 6  1 8 4 0  6 1 4 5 8 5  1 2 . 5  1 6 . 7  1 7 . 2  2 0 . 7  1 0 . 6  1 8 . 3  1 4 . 2  1 9 . B  1 03 b 1 1 28 
4 8 d  l 8 6  1 585  5..e 1 2 . 6  1 7 . 0  t 7 . 7  2 1 . 3 1 1 . 3 1 9 . 6 1 4 . 3  1 9 . 5 5 3  1 1 6 1 36 

5 657  B 3 6  6 84 675 1 2 . 9  1 7 . 0 1 7 . 5  2 C . 8  I 1 . 2  ' 9 . 0  1 6 . 4  2 2 . 9  5 1  I I I  9 7  
6 e 9 0  8 ,< e  756 7 2 9  1 2 . 2  1 6. 5 1 6 . 6  2 C . J  1 0 .  4 1 8 . 1  1 6 . 5  2 3 . 0  .. 4 1 0 0 9 I 1 46 

7 a S 5  8 5 3  8 2 0  7 6 2  1 2 . 7  1 6 . 9  1 6 . 9  2 0 . 2  1 1 . 3  1 9 . I 1 8 . 5  2 5 . 0  5 1  I I I  1 0 7 1 7 1 

8 8 6 9  8 5 3  7 7.. 7 1 2  1 2 . 9  1 7 . 2  1 7 . 5  2 0 . 9  1 1 . 3  1 9 . 9  1 8 . 6  2 4 . 3  1 1 7  1 0 9 
C O NT ROL 2 7 8 0  - 2 9 4 1  2 9 4 1  2 9 2 8 I 1 . 4  I !  . 4  1 2 . 8  1 8 . 9  2 9 . 7 2 9 . 7 37 . 8 1 62 I b 2 2 .. 3 

1 56 

1 65 



5 . 5  
7 5  65 

5 . 3  5 . 7  

75 

75 7 5  5 . 4  
7 5  

7 5  

5 . « 

9 . 5  

4 1  4 . 7  9 . 7  

7 5  7 5  5 . 5  

4 . ..  5 . 7 

7 5  7 5  

7 5  9 . 5  

034 

7 5  5 . 3  9 . 9  
7 5  

7 5  

7 5  5 . 7  5 . 7 
7 5  7 5  5 . '+  

5 . 3  5 . 9  

0 33 

C lt l  

T A BL E  20 . S T A N O  DATA F O R  C ROP T REES , BY TREATM ENT A N D  P L OT , AT B E GI N N I N G  A N D  E N D  OF T W O  P ARTS OF C A L I B R A T I O N  P ER I O D a  
1 9 6 3  T O  1 9 6 5  A N D  1 9 6 5  T O  1 9 6 9  

( RO C KY BRO O K )  

N U M B ER T R E E S  P ER ACRE QU ADRATIC MEAN D . B . H .  BASAL A REA P ER ACRE T a T AL STEM ţa L U HE PER A CRE 
< I NC H E S )  ( SQ U A RE F EET I ( C U B I C  F EE T !  

T REAT MENT 
AND PLOT S TART END START END ST A RT E N D  S U RT EN D START END S T A RT E N D  S T A RT E Ioi O  S T A RT END
NUMBERS 1 9 6 3  1 9 6 5  1 96 5  1 9 6 9  1 9 &3 1 9 6 5  1 9 6 5  1 9 6 9  1 9 63 1 9 6 5  1 9 6 5  1 9 6 9  1 9 6 3  1 9 6 5  1 9 6 5  1 96 9  

8 .  I 1 0 . 1  1 0 . I 1 3 . 3  9 1t  1 2 2 1 22 1 92I I  0 24 8 0  S O  8 0  8 0  1t . 3  1t . 8  1t . 8  
0 3 2  6 5  6 C 1t . 1t  5 . 1 5 .  I 6 . 1 7 . 9  9 . 2  9 . 2  1 2 . I 1 0 5 1 2 5  1 25 1 95 

5 . 7  6 . 7  1 2 . 0  1 3. 3  1 3 . 3  1 8 . I 1 69 2 1 0 2 1 0  3 3 30 36 8 0  75 7 5  7 5  

2 1  0 0 6 8 0  It . O  5 . 0  9 . 1t  1 0 . 1t  1 28 l it O  
1t . 7  5 . 1t  6 . 2  9 . 0  I 1 . 8 I I  . 8  1 5 . 7  1 1 3 1 5 8  1 58 2 5 2C 2 0  7 5  7 5  

1l 3 G  8 0  7 5  7 5 5 . 0  5 . 8  5 . 8  0 . 0  I I . 0  1 3 . 5  1 3 . 5  1 7 . 6  1 6 1 2 0 5 2 0 5  3 0 9  
0 4 1, 8 0  5 . 6  6 . 9  1 3 . 8  1 9 . 1t  1 9 5 3 7 5  

3 1  0 1 1  8 0  80 8 0  8 0  5 . 5  5 . 5  6 . 3  1 0 . 7  1 3 . 3  1 3 . 3  1 7 . 5  1 47 1 8 8 1 8 8 2 8 9
0 1 6 8 0  80  8 0  8 0  1t . 6  5 . 2  5 . 2  5 . -:1  9 . 1t  1 1 . 6  1 1 . 6  1 5 . 2  1 28 1 5 8 1 5 8 24 1 

I I • 111 3 1  8 0  7 0  1t . 7  5 . 1t  1 35 1 5 7 
040  8 0  8 0  5 . 1t  6 . 2  1 2 . 6  1 6 . 5  1 6 6 2 6 5  

0 1 0 8 0  8 0  8 0  8 0  5 . 3  5 . 3 6 . 1 1 2 . 1t  1 2 . 4  1 6 . 4  1 25 1 0 9 1 6 9 2 6 7  
0 1 3 8 0  8 0  8 0  8 0  1t . 4  5 . 0 5 . 0  5 . 6  8 . 6  I D . 9  1 0 . 9  1 3 . 7  I t O 1 1t 3 I lt3 2 1 4  
0 1 9  6 0  7 0  4 . 8  S . 5  6 . 3  1 0 . 2  1 2 . 3  1 2 . 3  1 5 . 3  1 5 1  1 6 5  1 8 5 2 8 5  

5 .  I 8 . 6  1 01 . 5  1 0 . 5  1 3 . 3  1 0 6 l it O l itO 2 1 05 1  0 0 9 8 0  7 5  7 5  7 5  5 .  I 

It . s  5 .  I 5 .  I 5 . 8  8 . 9  I G . 8  1 0 . 8 1 3 . 8  1 1 2 1 4 5 I lt5 2 2 60 1 5 8 ¬  75 

U 2 1  8 0  75 75 75 4 . 7  5 . 6  5 . 6  & . 4  9 . 8  1 2 . 7  1 2 . 7  1 6 . 9  1 30 1 7 3  1 7 3 2 8 7  

" I 0 0 8  4 . 1t 8 0  4 . 8  8 . 5  1 20 I lt 3  
1t .3 8 0  45 5 . 1t  8 . 1  7 . 2  1 1 3 I Q 8 

6 0  7 0  It . ..  5 . 2  8 . 5  I U .  I 1 22 1 5 2  
6 . 7  1 ... . 0 1 9 . 5  2 1  1 3 6 80 0  8 0  5 . 7 

O lt2 8 0  8 0  5 .  I 6 . 0  1 1 . 5  1 5 . 6  I lt7 268 
6 0  5 . 1  5 . 1t  6 . 4C lt 3  6 3  8 0  6 . 5  6 . 9  1 3 . 0  1 7 . 8  1 8 . 1t  1 31t e o  1 6 1  3 2 2  33 1 

7 1  0 0 3  8 0  It . 8  1 1 . 7  1 3 5 1 0 6 
0 2 5 6 a  7 5  7 0  1t . 5  5 . 2  5 . 2  6 . Q  8 . 8  1 ­ . 9  1 0 . 9  1 3 . 9  1 1 4 1 102 1 4 2 2 2 2  
C 3 '3 8 0  65 5 .  I 5 . 9  I I  . It  1 2 . 2  1 67 18 D 
C 38 e o  8 0  1t . 8  5 . 8 1 0 . 2  1 4 . 1t  1 33 2 5 2  
0 3 9 e o  8 0  5 . 5  6 . 3  1 3 . I 1 7 . 10  1 8 9 3 2 2  

8 • G I 2  8 ԩ  7 5  7 5  1t . 5  5 .  I 5 . 1  5 . 6 8 . 9  1 0 . 6  1 0 . 6  1 3 . 6  1 20 1 .. 6 1 .. 6 2 1 8  
G 23 7 58 0  7 0  5 . 0  6 . 7  1 0 . 8 1 3 . 3  1 3 . 3  1 7 . 2  1 5 6 2 0 3  2 0 3  3 2 6  
0 2 e 7 58 0  1t . 8  5 . 1t  6 . 2  9 . 9  1 2 . 1 1 2 . I 1 5 . 8  1 38 1 6 6 1 66 26.. 

C O NTROL I C I "  8 0  8 0  8 G  8 0  1t . 5  5 . 0 5 . 0  5 . 6  8 . 8  I I • I I I • 1 1 3 . 5  I l it  1 5 1t I Sit 2 1 1 
0 2 7  8 0  8 0  8 (;  8 0  6 . 1  6 . 8  6 . 8  7 . 8 1 6 . 5  2 0  . ..  2 0 . 1t  2 6 . 1t  2 56 3 ,, 0  3 ltO 5 0 6 N 
0 29 8 0  eo 8 e  e o\D 5 . 9  6 . 5  1 2 . 0  1 5 . 2  1 5 . 2  1 8 . 2  1 63 2 1 5 2 1 5  3 0 9  



0 

7 T 7  
9 . 5  3 9 . 3  

45 . 9  

5 3 . 7  

9 . 4  9 9 4  

9 . 7  

8 Q  

45 . 3  

V< 

T A B L  E 21 . S T A N D  D A T A  F O R  CRO P T R E E S .  BY T R E AT M E NT A N D  PLOT . 


AT BEG I N N I N G  A N D  E N D  OF CA L I B RA T I O N  P E R I O D I 1 9 6 6  A ND 1 97 3  


( S TA M P E D E  C R E E K )  

N U M B E R  T RE E S  QUAD t<.AT I C  B A S A L  A R E A  T O T A L  S T E M  ԳOLUME 
P E R  A C R E  M E A N  D . B . H .  P E R  A C R E  P ER A C R E  

T R E A T M E N T  C I NC HES ) ( S QU A R E  F EE T >  ( C U BI C  F EE T >  
A N D  PLOT 

N U M B E R S  S T A R T  E N D  S T A RT E N D  S T ART END S T A R T  E N D  
1 9 0 8  , 9 7 3  1 96 8  1 9 73 1 9 6 8  9 97 3  1 9 6 8  1 '37 3  

9 I 	 0 4 1  ao 8 0  7 . 9  9 . 6  27 . 3  ..0 . 5  6 4 8  1 1 1 6 
0 7 2  d O  8 0  8 . 7  1 0 . 4  3 3 . 0  41 . 6  797 1 24 9  
1 26 8 0  8 0  8 . 3  9 . 8  2 9 . 9  ..2 . 0  6 9 2  1 1 8 2  

2 1  	 0 9 1  d O  B O  8 . 6  1 0 . 1 3 1 . 9 4,+ . 7  7 1 6 1 1 9 5  
1 1 2 5 il  6 0  8 . 4  1 0 . 2  3 0 . 4  45 . 0  1 2 3 2  
1 1 3 3 0  8 0  I I . It  5 6 . 2 9 8 3  1 5 9 4  

3 1  	 0 5 1  8 0 8 0  8 . 7  1 0 . 3  3 2 . 8  46 . 6  7 8 1 1 3 1 8  
1 0 3 8 0  8 0  8 . 3  I n . o  3 0 .  I 43 . 5  5 7 0  1 1 6 0  
1 2 1  6 0  8 J  8 . 2  9 . 8  2 9 .  I 4 1 . 6  6 6 5 1 0 9 7  

4 1  	 0 7 1  8 0  8 0  6 . 5  1 0 . 4  3 1 . 7 4 7 . 2 7 1 9  1 29 6  
G 8 2  6 0  8 0  7 . 9  9 . 6  27 . 1  39 . 8  6 0 9  1 0 3 1  
1 1 5 8 0  6 0  8 . 6  1 0 . 2  3 2 . 3 7 5 4  1 32 2  

5 1  0 9 2  0 0  8 J  9 . 2  I I • 1 3 7 .  1 % 5  1 57 2  
1 1 4 8 0  S O  9 . 2  1 0 . 9  3 6-. 8 5 1 . 6  8 6 0  1 44 9  
1 25 8 0  8 0  8 . 9  1 0 . 5  34. 8  4 8 . 4  8 3 2  1 3 9 4  

6 1  C 32 S O  8 0  7 . 8  2 6 . 4  3 8 . 7  6 1 0  
1 0 1  8 0  8 0  8 . 5  1 0 . 4  3 1 . 8  46 . 6  7 6 6  1 2 1 7  
1 0 2 ƶo 8 0  7 . 7 9 . 4  2 5 . 8  3 8 . 9  5 6 0  1 0 0 5 

7 1  	 0 6 2  8 0  8 0  8 . 6  1 0 . 4  3 2 . 5 47 . 6  7 5 7  1 34 7  
1 0 6 8 0  8 0  S . 4  1 0 . I 3 1 . 0  44 . 6  7 3 5  1 2 3 4  
1 0 7 8 0  S O  8 .  1 29 . 0  4 0 . 8  7 2 8  1 1 27 

8 1  0 96 d O  9 . 3  I 1 0 1  3 7 . 7  5 3 . 7  8 9 1  i 5 9 6  
I I I  8 0  a D  8 . 9  1 0 . 9  3 4 . 6  5 1 . 4 8 5 5  1 39 1  
1 1 6 B O  8 0  8 . 5  1 0 . I 3 1 . 6  44 . 7  7 3 5  1 26 0  

C a NT R O l e  0 E d  8 0  8 0  8 . 3  9 . 8  3 0 . 3  4 1 . 9  1 2 7  1 1 7 6  
. n 5 0 0  8 0  8 . 8  1 0 . 2  3 3 . 6  8 0 9  1 2 6 0  
i 22 S O  G O  9 . 0  1 a . ..  3 5 .  I 47. 0 8 3 4  1 3 2 5  



7 . 7  

5 . 3  

7 . 7  7 . 7  9 . 3 5 2 3  

7 5  5 4 3  

7 . 4  4 4 Q  

9 . 3  

7 5  
5 .4 7 . 3  

7 . 9  7 . 9  

7 5  ' 4 . 4  4 9 9  

7 5  7 . 4  

7 . 7 4 9 3  4 9 3  

7 5  7 . 4  

6 1 7 5  7 5  9 . 9  3 7 . 7  

3 5 . 9  

5 . 9 7 . 3  4 5 4  
7 . ..  7 . 4 

7 5  

7 . 3  

7 . 5  

T A BL E  22 . S T A N O  D A T A  F O ¶  CROF T RE ES , BY T R EA T M E N T  A N D  PLO T  . AT 9 E G I NN I N G  A N D  E ND OF P ERI O D S t 1 9 6 6  TO 1 91 0  A N D  1 9 1 0  Tt; 1 9 7 3  

< I R O N  CRE E K )  

N U M B E R  T RE E S  P E R  A CRE Q U A O K A T I C  H E A N  O . a . H .  S A S A L  A R E A  PER ACRE TO T AL STEǔ VO L U ME PER A CR E  

T R E AT MENT P ER I O D S  

C I NC H E S )  

P E RI O D S  

( S Q U A R E  F EET ) 

P E R I O D S  

( C U B I C  F EET ) 

P ER I O D S  

A M ;  PLOT C AL I 8RA T I ON 1 ST T RE A T M E N T  C A L I 3 RA T I O N 1 S T T R E A T M E N T  CAL I afiAT I O N  I S T  TREATM ENT C A L I B R A T I O N  1 ST TRE A T M E N T  

N U M B E RS 
S T A R T  E ND S T A RT E I< D  ST A ,,-T E N D  START E ND S T A RT E N D  S T A R T  END S T A RT E N D  SH RT E N D  

1 9 6 6  1 9 7 0  I 'J7il 1 97 3  1 9 65 1 9 7 0  1 9 7 0  1 9 73 1 '3 6 5  1 97 0  1 9 7 0  1 9 7 3  1 9 ,.6 1 97 0  1 9 1 0  1 97 3  

I t 0 2 1  8 0  80 8 G  B e  5 . 8 7 . 7  9 . 3  1 .. .  8 2 5 . 5  2 5 . 5  3 7 . 8 2 1 4 10 7 2  t. 7 2  8 0 2  

G 3 3  8 0  8 0  8 0  6 5  T .  I 7 .  I 0 . 9  1 2 . 5  2 2 . 2  2 2 . 2  2 8 . 4  1 93 10 3 4  .. 3 10  6 5 2  

0 5 1  8 0 7C 7 :- 70  5 . 6 7 . 6  7 . 5  9 . 2  1 3 . 5  2 2 .  1 2 3 . 2  3 2 . 2 1 9 2 4 1 3  4 3 2  68 5 

7 . 4  

I lt . 9  2 5 . 5  2 5 . 5  3 5 . 2  2 3 9  5 2 37 5  5 . 8 9 0 22 1  ( 8 2  8 a  8 0  8 0  
.. 69 6 :- 1 . 3  9 . 0  1 3 . 5  2 2 . 2 23 . 5  2 8 . 5  2 0 8  4r.1o0 9 1  64 1 8 0  7 5  8 0  5 . 6 

60 8 D  6 . 1  8 . 0  7 . 98 0  5 68 26 . 3  2 7 . 6 4 0 . 1  2 68 9 . 6  1 6 . 3  9 1 31 0 1  

8 . 8  ' '0. I 3 1  0 3 1  8 J  8 0  8 0  e o  5 . 7 7 . 4 2 3 . ti  2 3 . 8  3 3 . 9  2 0 9  7 4 5.. Io n  
0 4 2  8 0 8 0  8 0  7 5  6 . 2 8 .  I 8 .  I 9 . 6  1 6 . 7  2 8 . 8  28 . 8  3 7 . 8  2 .. 9 5 7 7  5 7 1  8 3 3  

8 Ԩ  8 0  

8 0  

7 5  

8 0  8 0  5 . 8 7 . 8  1 5 .  0 2 6 . 5  2 6 . 3  3 7 . 5  2 24 5 2 0  5 1 60 5 2  7 . 8  8 1  .. 

8 0  6 . 2  9 . 8  1 7 . 2  2 9 . 4  2 9 . 4  3 9 .  1 2 8 7  6 0 26 0  6 .3 B . 2  1; 0 2e l 3 9 0 5.. .  
8 . 78 0  2 2 .  1 2 3 . 0 3 3 . 2  1 95 45 1 4660 1; 2 8 0  7 . 3ee  1 2 . 6  7 1 7  

I I 8 0  8 0  6 0  7 0  9 . 5  27 . 3  27 . 3  3 4 . 1 2 7 6  6 0 3 c 0 31 5 . 7  I 6 . 0  818 

5 :  0 1 2  eo 8 0  eo eo 6 . 1  8 . 0  d .  I 9 . 7  1 6 . 0  2 7 . 7 28 . 6  4C . 7  2 6 0  5 6 3  5 8 4  9 6 6  
0 4 1  8 0  8 0  8 1l  8 0  6 . 5 8 . 3  8 . 3 9 . 9  1 8 . 2  3 0 . 2  3 0 . 2  4 2 . 6  2 94 6 2 7  6 27 1 0 1 7  

3 2 . 9  2 2 1  49 9 74 1 0 7 2  6 0  7 . 6  7 . 6  9 . 0  2 5 . 5  2 5 . 58 0  5 . 6 6 0  

S I 8 0  2 3 . 4 2 4 . 2 8 . 98 0 5 . 7 7 . 60 1 5 8 0  1 4. 0  3 4 . 8  2 1 10 443 4 5 6  144 
0 4 3 8 0  80 8 0 8 e  5 . 8  7 . 6  7 . 6 9 .  1 1 4 . 5  2 5 . 3 2 5 . 3 3 6 . 0 2 0 1(0  4 6 6  4 6 6  7 5 1 
0 8 1 8 0  8 0 8 0  6 0  5 . 6 7 . 5  7 . 5  9 .  I 1 3 . 6  24. 8 24 . 8  3 5 . 8  2 113 478 r. 7 8  8 1  1 

9 .  I 1 5 .  I 2 5 . 7  2 5 . 7  3 6 . 3  2 3 17 1 8 0  80 eo 8 0  5 . 9 7 . 70 1 1  6 3 4  

8 0 8 0  5 . 6 7 . 4  8 . 7  1 3 . 7  2 4 . 1 2 4 . 1 3 1 . 2  2 0 6  .. 6 7  ,. 6 10 2 3 8 0  6 9 8  
0 6 3  7 5  7 0  8 0  6 5  5 . 6 7 . 5  7 . 4  9 .  I 1 3 . 0  2 1 . 3  2 3 . 7  2 9 . 5  2 1 5  42 0 4 6 5  6 9 9  

0 1 4 7 0  7 C  6 . 1  6 . 3  8 . 2 1 5 . 4  26 . 2  2 7 . 5  2 5 1  5 1 8  544 8 6 9  
0 53 8 0  8 0  8 1i  6 5  5 .7 7 . 1  7 . 7  9 . 3  1 .. .  3 2 5 . 8  2 5 . 8  3 0 . 3  2 1 7  5 1 5 5 1 5  6 8 9  

2 74 60 I0 7 3  8 0  8 0  8 0  7 0  6 . 1  6 . 1 8 .  I 9 . 7  1 6 . Q  2 8 . 3  2 8 . 3  6 0 1 88 1 

8 . 4CONTROL I 0 2 2 8 0  8 0  8 0  8 ˳  2 3 .  I 2 3 .  1 2 22 4 5 41 5 . 0  3 0 . 7  7 0 7  
2 3 . 8  2 3 . 6 8 u  8 . 6 8 0  5 .8 0 2 5 8 0  8 0  1 4 . 4  3 2 .  I 2 1 10 4 6 0  4 6 0  7 2 3  

8 . 57 fJ  5 . 8 2 3 .  1 2 3 .  1 2 7 . 3  2 09 464 4 6 40 7 1 7 5  7 5  7 . 5  1 3 . 8  

(.N
f-' 

6 3 3  



6 3  

9 5  3 5  95 

35 

3 5 5  375 

5 3  1 3  

9 . 5  

3 9 7  3 3 5  

W 
N 	

T A BL E  23 . N U M BER T REES PER ACRE , BY D . B . H .  CLA S S ,  F O R  T R EATMEN T S  1 , 2 .  3, AND 4 ,  FROM BEGI N NI N G  
T O  END O F  T W O  P A RT S  O F  C A L I B RA T I O N  P E R I O D  I 1 9 6 3  TO 1 96 5  AND 1 9 6 5  TO 1 9 6 9  

( RO C KY B R O O K  AREA . N U M BERS R O U N O ED T O  NEAREST W H O L E  TREE) 

TREATMENT 1 	 T RE A T MENT 2 T REAT M ENT 3 TREAT MENT 4 
D . B . H .  

CLA SS S T A RT END S T A RT END S T A RT END S T ART E N D  :; TART END START END S T A RT END S T A RT END 

( I NC H E S )  1 9 6 3  1 9 65 1 9 65 1 96 9  1 9 6 3  1 9 6 5  1 96 5  1 96 9  1 96 3  1 9 6 5  1 9 6 5  1 96 9  1 9 6 3  1 9 65 1 9 6 5  1 9 69 

1 . 6 	 - 2 . 5  1 3  0 0 0 1 5  3 8 0 1 7  Q 3 2 2 2  U 0 Q 

1 25 68 1 8  1 1 8 86 8 8  326 3  1 3  1 5 3 6 8  7 7  2 3  1 1 8  7 32 . 6  - 3 . 5  
3 . 6  - 4 . 5  1 53 1 37 1 37 9 8  1 4 0  1 45 1 2 7 1 1 8  1 67 1 32 1 1t 8 9 2  1 10- 5 1 1 0 I I  U 8 3  

1t . 6  - 5 . 5  9 0 1 1 2 1 1 2 1 1 0  6 5  6 8  9 8  0 3  8 3  1 1 5 1 0 8 1 3 0 8 3  1 1 3 1 1 3  1 0 5 

5 . 6  - 6 . 5  1 8  1+2 1+2 2 3  .. 3 7 5  1 0  .. 5 5 3  b 8  27 5 3  5 3  

6 . 6  - 7 . 5  0 7 7 3 2  2 1 5  2 0  3 3  5 5 8 4 5  5 1 5  1 5  

7 . 6  - 8 . 5  0 0 0 7 0 2 2 2 7  0 2 0 7 a 3 3 1 3  

8 . 6 - 9 . 5  0 0 0 0 0 0 n 3 0 0 0 2 0 0 0 5 

T O T A L  4 0 0  3 6 0  3 60 3 9 8  3 5 7  3 6 3  40 0 3 6 7  3 9 5  38 3 lo C O  3 8 3  3 8 3  3 6 8  

T A BLE 24 . N UM B E R  T RE E S  P E R  ACRE , BY D . B . H .  CLA SS , F O R  T R EA T ME N T S  5 .  6 .  7 ,  AND 8 .  FROM BEGI N N I N G  
T O  E N D  O F  T W O  P A RT S  OF C A l I B RAT I O N  P E RI OD e 1 9 63 T O  1 9 6 5  A N D  1 9 6 5  T O  1 969 

( RO C KY B R O O K  A R EA . NU M BE RS R O U N D ED TO NEAREST W H O L E  TREE ) 

T R EATM ENT 5 T RE A T MENT 6 	 T REAT MENT 7 T RE A T MENT 8 
O . B . H .  

C L A S S  S T A RT END S T A RT E N D  STA RT E N D  S TA R T  E N D  START E N D  S TA RT E N D  STt. RT E N D  S T A RT E N D  
( I NC HE S )  1 96 3  1 9 65 1 9 6 5  1 96 9  1 9 6 3  1 9 & 5  1 9& 5  1 9 6 9  1 96 3  1 9 6 5  1 96 5  1 96 9  1 9 6 3  1 9 6 5  1 9 6 5  1 9 69 

1 . 6 - 2 . 5  23 2 2 Q 1 8 5 7 0 1 3  0 1 0  0 1 8 0 0 0 
2 . 6  - 3 . 5  	 1 28 6 3  6 3  2 3  1 6 3 8 2  7 7  3 3  1 2 8 5 0  7 5  2 2  1 2 0 77 7 7  3 0 

3 . 6  - 4 . 5  	 1 57 1 6 2 1 62 1 0 7 1 47 1 1 5  1 102 9 2  1 6 2  1 0 2 1 42 l e 5  1 '> 8  1 1 7 1 1 7  87 

1+ . &  - 5 . 5  7 8  1 0 3 1 0 3 1 2 8 6 2  9 8  1 8 0 1 1 2  7 2  1 25 1 22 1 3 0  8 8  1 0 0 1 0 0 1 1 3 
5 . 6  - 6 . 5  1 3 .. 0 100 6 8  7 3 2  6 0  8 2  2 3  3 8  42 8 7  2 3  5 3  5 3  8 0  
& . 6  - 7 . 5  0 8 8 3 5  0 3 1 3  0 a 3 5  2 22 2 2  ItO 

(l 0 8 

0 

2 I Q 0 0 0 
0 

7 . 6  - 8 . 5  0 

8 . &  0 

8 a 0 0 1 7  

0 0 0 8 2 2 0 2 a 0 0 0 

T O T A L  4 0 0  3 7 6  3 7 8  3 7 0  40 0 3 9 0  4 0 <1  3 3 8  3 9 8  3 il 8  1+ 0 0  3 6 8  3 6 8  3 67 



5 7  9 5  

T A B L E  25  . ğUH B£R TREES P E R  A C R E ,  BY D . d . H .  CLASS , F OR C ONTROL P L O T S .  


FROM B E G I NğI NG T O  E N D  O F  TW O P A RT S  O F  CALI B RAT I O N  F ERI O D I  


1 9 63 T O  1 9 65 A N D  1 9 65 T O  1 96 9  


( RO C K Y  BROO K A R E A .  N UM B E RS ROUN DED T O  N EAREST W HO L E  TREE) 

TWO P A˼TS OF CALI BRA T I O N  P ERIOD 
O . B . H .  
CLASS START END STA RT E N D  

( I NC H ES ) 1 96 3  1 96 5  1 9 6 5  1 9 6 9  

1 . 6  - 2 . 5  5 0 5  362 3 6 2  2 6 3  

2 . &  - 3 . 5  .. 2 5  1035 .. 3 5  3 9 2  

3 . 6  - 10 . 5  2 3 3  245 	 2..5 2 7 3  

4 . 6  - 5 . 5  1 3 0 1 52 	 1 5 2 1 8 2 

5 . 6  - 6 . 5  9 5  9 5  

6 . 6 - 7 . 5  1 3  3 2  	 3 2  7 3  

7 . 6  - 8 . 5  3 1 3  1 3  2 7  

. 8 . 6  - 9 . 5  a 2 2 1 0  

9 . 6  	- 1 0 . 5  0 0 0 2 

T O T A L  1 3 6 7  1 33 5  1 33 5  1 3 1 7  

VI VI 



3 3  

35 

25 3 3  5 5  4 5  

4 3  3 3  

7 3  

3 3  5 5  

9 3  

4 5  

(N
.::. 

T A BL E 26. NUMBER TREES PER ACRE , BY D . B . H .  CLASS AND TREATMENT NU"BEã. AT BEGIN_ING A N D  E N D  OF C A L I BRATION PERIO D S  1 9 68 A N D  1 97 3  

( STAMPEDE CREEK A RE A .  NUM BERS ROUNDED T O  NEAREST HHOLE T R E E )  

TREATMENTS 

I 

1 9 6 8  

2 

1 8  

3 8  2 2  5 2  2 8  4 0  2 0  2 8  1 7  

2 3 4 5 6 7 8 C O NTROL 

CLASS S T A RT E N D  START END ST A RT EN D START END START END START E N D  START ENu S T ART E N D  SoTART END 

C I NCHES) 1 9 73 1 96 8  1 97 3  1 9 6 8  1 97 3  1 968 1 97 3  1 96 8  1 9 7 3  1 9 68 1 97 3  1 9 6 8  1 97 3  1 96.6 1 97 3  1 96 8  1 97 3  

O .  B . H .  

3 0 5 0 3 lt 3  3 1 80 2 0 0 Q 3 0 7 0 C 01 . 6 - 2 . 5  

3 . 6  - 4 . 5  

1 3  5 2 0  1 2  1 8  1 3  3 3  7 1 2  1 2 8  1 2  1 62 1 6 8 1 3  1 22 . 6  - 3 . 5  

25 1 8  1 3  1 8  1 33 1 0 7 ,+7 2 2  67 

2 5  3 2  2 2  1 0 0 4 0  5 2  5 04 83 4 2  2 04 8  4 24 . 6  - 5 . 5  .. 

6 2  It O  4 0  4 7  6 2  5 2  5 7  3 2  3 8  3 2  9 2  7 21t 8  50484 25 . 6  - 6 . 5  

3 8  5 2  5 8  4 5  3 2  4 8  1t 5  6 3  3 7  5 8  2 5  7 8  616 . 6  - 7 . 5  6 5  37 42 3 0  

4 8  3 8  2 8  3 7  3 8  itO 38 5 8  3 3  .. 7 loS 7 27 . 6  - 8 . 5  4 2  5 0  2 7  3 0  

6 . 6  - 9 . 5  2 3  1t 8  1 8  2 0  2 8  1t 8  23 32 1 3  37 I e  43 1 8  5 2  2 Q  3 2  3 0  

9 . 6  - 1 0 . 5 5 l S  1 3  2 8  8 1 7  8 3 8  1 0  1 2  5 2 3  8 1 8  1 3  2 D  1 2  3 2  

1 0 . 6 - 1 1 . 5 2 1 2  5 1 3  a 2 7  0 2 0  1 3  1 8  2 1 2  8 1 2  7 2 2  3 1 7  

1 1 . 6 - 1 2 . 5  2 3 5 1 2  2 7 0 8 3 1 0  3 3 0 8 3 1 2  2 3 

1 2 . 6  - 1 3 . 5  0 3 2 5 a 0 0 0 2 8 0 2 0 8 il 7 2 3 

1 3 . 6  - 1 4. 5  0 2 2 5 a 2 0 0 0 2 C 3 0 0 0 3 D 0 

1 4 . 6  - 1 5 . 5  0 0 0 2 Q 0 Q 0 0 1 0 0 0 a G 0 0 2 

1 5 . 6  - 1 6 . 5  0 0 0 2 0 iI 0 II 0 0 II 0 0 0 0 0 0 0 

TOTAL 2 9 3  2 9 2  2 8 5  2 8 2  2 8 7  2 8 5  2 9 3  2 8 3  2 8 2  2 8 @  3 2 0  l l 5  2 7 8  2 7 5  2 5 2  2 5 0  9 9 5  1 0 0 5  



30 
9 5  3 0 9 5  

95 7 3  5 7  37 6 3 

5 3  
5 3  

355 3 4 3  3 4 3  357 

T A B L E  27 . N U M B ER TREES PER ACRE. BY D . B . H .  CLASS . FO R TREATMENTS 1 .  2 ,  3.  AN D  4 .  AT B E G I N N I N G  AND END OF EACH TREAT M EN T  P E RI O O I  
1 9& 6  T O  1 97 0  A N D  1 9 7 u  T O  1 9 7 3  

( IRON CRE E K  A RE A .  NUHBERS ROUNDED T O  NEAREST WHOLE TREE) 

TREATl'tENT T REAT MENT 2 T REAT HE"T 3 TREATMENT 4 

O . B. H .  P ERIODS PERIODS PERIODS P E R I O D S  

CLASS CALI  B RAT  I O N  1 ST T REATHENT CAL I BRAT I ON 1 ST TREATHENT C A L I B RAT I O N  1 S T  TREATMENT CALIBRAT ION 1 ST T R E A T M E NT 
C I NCHES) ST A R T  

1 9 6 6  
E N D  

1 97 0  

START 
1 9711 

E N D  
1 97 3 

START 
1 9 6 6  

EN D 
1 97 0  

ST ART 
1 97 0  

E N D  
1 97 3  

START 
1 96 6  

E N D  
1 9 7 0  

START 
1 970 

E N D  
1 97 3  

S TA RT 
1 9 6 6  

END 
1 97 0  

START 
1 97 0  

E ND 
1 973 

1 . 6 - 2 . 5  0 0 0 0 0 0 0 0 2 0 0 Il Il Il C -0 
2 . 6  - 3 . 5  

4.53 . 6  -
62 

1 0 3 
0 

It O  
0 

1 8  
0 
3 

3 2  
1 0 0  

0 
1 5  

0 
5 

0 
0 

47 
83 

5 
33 

3 
1 7  

(j
3 

.. 3 
1 0 0 

0 
2 5  

0 
1 2  

0 
2 

5 8  
37 1 32 6 0  1 8  5 1 3 0 43 35 1 34 . 6  - 5 . 5  123 5 56 8  1 1 3 1 0  

38 

1 0  
f 862 4 8  271 2 729 2  1 1 0 7 75 . 6  - 6 . 5  1t 8  677 3  

2 5 8863 3 0  1 3  37221 86 . 6  - 7 . 5  6 892 

S2 
228 58 5 2b 348 2 5 5  60 5 57 . 6  - 8 . 5  0 6 7  480 3 0  

22ij
0 

1 3  011 . 6 - 9 . 5  0 1 5  1 2  43 1 5  7 . 58 0 1 2  e a  
3 2 II 33 33 22 323 3 

0 
iI 

7 il 0 0 1 01 0 . 6  - 1 1 . 5 0 0 I) 7 0 0 0 3 
2 0 0 11 01 1 . 6  - 1 2 . 5  0 0 ij 3 I) 0 0 :l 

223 2 0 5  3 5 8  348 237 222 

3 J9 . 6  - 1 0 . 5  0 0 0 

1 9 5  1 8 5 348 3:.li 248 2 3 7TOTAL 

(.NU1 



3 5  

1 7  

45 33 1 5  

5 7  5 3  

6 7  5 7  95 

5 8  5 2  

3 5  

343 3 4 5  

eN 
0' 

T A B L E  28 . NUMBER TREES P E R  ACRE, BY D . B . H .  CLA SS , F O R  	TREA TMENTS 5, 6 ,  7 ,  A N D  8 A T  B E G I N N I N G  ANG E N D  O F  E A C H  TRE A T M E NT P ER I O D  ' 
1 9 & &  TO 1 9 7 0  A N D  1 9 7 0  TO 1 9 7 3  

( I RON C RE E K  A R E A .  N U M B ERS R O U N D E D  T O  NEAREST W H O L E  T R E E )  

TR EATM E NT 5 TREATMENT & TREAT MENT 7 T REATKENT 8 

D . B . H . 
CLASS 

( I N C H E S )  

P ERI O D S  
CAL I B R AT I O N I ST T RE ATMENT 
S T A R T  E N D  START E N D  

1 96 &  1 9 7 0  1 97 �  1 97 3  

P ER I O D S  
CAL I BRAT I O N  1 ST T R E A T M ENT 
START END START END 

1 9 6 &  1 97 0  1 970 1 97 3  

P E R I ODS 
C AL I B R AT I O N  1 ST T R EATM ENT 
START E N D  START E N D  

1 9& &  1 9 7 0  1 97 0  1 97 3  

P E R I O D S  
CALl BRA T 1 0N 1 ST T R E A T M E NT 
STA RT END ST ART END 

1 9 6 &  1 9 70 1 97 0  1 97 3  

1 . 6 - 2 . 5  2 0 a 0 2 0 a il 0 C a 0 0 0 0 0 
2 . 6  - 3 . 5  5 2 2 4 5  2 2 D 38 0 a a 45 2 Q 0 
3 . 6  - '< . 5  8 8  2 2  1 2  3 1 2 5 1 7  1 3  2 9 3  2 3  2 3  3 6 0 027 

1 2 6 00 5 58 1 3 0 6 0  5 7  2 31 1 5 7 8 &7 2 54 . &  - 5 . 5  1 1 5 

9 3  17 7 8  736 3  9 2  8 0 17 & 57 5  6 25 . 6  - 6 . 5  7 5  3 ll  4 0  
681 0  9 5  8 8  o ll  1 5  1 1 5 1 1 22 8  1 0 0 8 3  2 0  5 2& . 6  - 7 . 5  

7.6 - 8 . 5  a 5 0  47 & 7  5 50,  773 4 5  4 3  2 &6 6 5  43 
8 . 6  - 9 . 5  a 2 3  2 3  5 8  0 1 0  I a 6 2  0 6 6 6 0  0 27 2 5  77 

9 . 6  - 1 0 . 5 0 5 5 0 l! 0 2 7  0 a 8 3 3  1) 2 2 3 3  

1 0 . 6  - 1  1 . 5  a a 0 1 0  a 0 0 7 0 0 a 7 a a 0 1 6 
1 1 . 6  - 1 2 . 5  0 0 a 2 a a 0 Q 0 G 0 3 0 a 0 0 

TOTAL 3 4 7  3 3 8  2 7 7  2 7 3  3 6 0  3 11 7  2 9 5  3 5 6  332 3 1 7  3 5 2  345 3 1 3 2 68 



1 97 1 9 7 

w . 3  

1 34 

77 5 . 3  

77 4 . 7  5 . 3  9 . 5  

7 5  5 . 3 

6 3  8 . 9  

77 

7 5  7 3  5 . '+ 9 . 9  

5 . 3  

T AB L E  29 . N U M BER TREES PER A C R E ,  BY O . B . H .  CLASS . F O R  C O NT R O L  PLOTS. 
A T  BE G I N N I N G  A ND END O F  E A C H  T R E A T HE N T  P ER I O O I  

1 9 6 6  T O  1 97 0  A N O  1 9 7v T O  1 9 7 3  

( I RO N  C R E E K  A R E A .  N U M B E RS R O U N O E D  T O  N EA R E ST ԧHDL £ T R E E )  

P ER I O DS 
1 S T TREATHENTO . B . H . C A L I B R A T I O N  

S T A RT E N OCLA SS S T A RT E N D  
1 97 1l  1 9 7 3  ! I N C H E S )  1 9 6 6  1 97 0  

3 2 0  3 0 51 . 6  - 2 . 5  It D 7 3 2 0  
2 2 3  1 8 22 . 6  - 3 . 5  2 2 8  2 2 3  
1 78 1 1t8 3 . 6 - 1t . 5  2 1t 5  1 78 

!t. 6 - 5 . 5  1 7 5 I itS 

5 . 6 - 6 . 5  5 3  1 38 	 1 38 1 5 2  

9 3 1 27 6 . 6 - 7 . 5  1 5  9 3  

2 8  8 27 . 6  - 8 . 5  2 2 8  

8 . 6  - 9 . 5  0 1 0  	 1 0  3 2  

0 2 	 2 1 29 . 6  - l ll . 5 

0 21 0 . 6  - 1 1 . 5 0 0 

T O T A L  1 1 2 5 1 1 9 0  	 1 1 9 0  1 1 8 5 

T A BL E 30 . S T A N O  D A T A  FOR CROP T RE E S  IN E N GL I S H  	U N I T S ,  BY T RE A T H E ԦT , A T  3 E G I N N I N G  A N D  E N D  OF T W O F AǕTS OF C A ǖl BRA T I O N  P E Ń I O  D I  
1 9 6 3  T O  1 9 b5 A N D  1 9 6 5  T O  1 96 9  

( RO C K Y  B RO O K )  

QUA D R A T I C  M E A N  D . B . H .  B A S A L  AREA P E R  ACRE T O T A L  S T EM V O L U H E  P ER A C ǗE 

( RO U N D E D  T O  NEAREST W H O L E  TREE) ( I NC HE S )  ( S Q U A RE F E ET ) ( C U B I C  F E ET l 

TREA T M E NT 
N U H BERS ST A RT E N D  S T A RT 

N U M BER T R E E S  P E R  A C R E  

ENO STA RT E N D  S T A f< T  E N D  ;:,TART E N D  START END ST A RT E N D  S T A RT E t. D  

1 9 6 3  1 9 6 5  1 9 65 1 96 9  1 9 6 3  1 9 6 5  1 9 6 5  1 9 b '3  1 96 3  1 9 65 1 9 b 5  1 9 69 1 3 6 3  1 9 & 5  1 9 6 5  1 9 b9 

1 0 . 9  I D . 9  1 '+ . :;  1 2 3 1 5 2 1 5 2 2'+0I 7 8  7 3  7 3  7 2  1t . 7  5 . 2  5 . 2  6 .  I 

75 77 7 5  It . a  1 6 8 I d 6 3 1 25 . 1t 5. 6 b . 6  9 . 8  I 1 . 9 1 3 . a 1 7 . b  2 7 8 
BO 6 .  I '3 . 9 1 2 . 0  , 2 . 5  1 6  . ..  1 3 7 1 6 7 I b8 2 65 8 f;  .... . 8 5. 43 8 0  

6 . 0  I 1 . 8 1 1 . 8  1 5 . I 1 2 9 1 66 1 66 2 5 55 . 3 8 0  1 8  7 8,.
5 5 . 3 6 . 0  9 . 1 I 1 . 3 1 1 . 3 1 10 . 7  1 1 6 1 5 3 1 5 3 2 .. 1 7 5  7 5  4 . 6 8 0  

5 . 4 6 . "  6 . 3  1 3 . 0  1 7 . 13  1 1 8 1 34 1 5  I 3 2 28 0  8 0  10 . 4  5 . 1 6 8 0  
j. 1t7 8 0  5 . 2  6 . (j  I O . u  1 1 . 6  I 1 . 1t 1 5 . 2  1 3 9 1 6 2 I S S 2 6 5  

5 . 4  6 .  2 1 2 . 0  1 2 . 0  1 5 . 5  1 3 8 1 7 2 1 7 2  2 7 0  
7B 1t . 87 2  

4 . 87 58 8 0  
6 . 0  6 . 0  b . 7  1 2  . ..  1 5 . 6  1 5 . 6  1 9  . ..  1 78 2 3 ';  2 3 6  3 .. 2C ONTROL a D  8 0  8 0  a ac.N 

'-l 



00 

( 97 3  

8 . 3  

/03 . 9  

44 . 3  

9 . ( 

49 . 9  

( 9 7 3  ( 97 3  

7 . 7  7 . 7  9 . 3  

5 . 9  

3 5 . 5  2 5 3  5 5 7  

7. 5 9 . ԫ 
5 . 7  7 . 5  9 . J  ,. 7 5  

78 459 

T A BL E  3 1  . 
A T  

S T A N O  DATA FOR C˨OP T R EES I N  E N GL I SH U N I T S .  B Y  T REATMENT. 
Ʊ 	 B EG I N N I N G  A N O  END O F  C A L I BRAT I O N  PERIO D e  ( 9 6 8  A N D  1 97 3  

( S TA M P E D E  C R E E K )  

NUMB E R  T REES QUA D RAT I C  BASAL A REA T O T AL STEH V OLUME 
PER A C R E  }j HEAN D . B . H .  PER A C RE P E R  A C R E  

TREATM ENT ( I NC HES) ( S QUARE FEET> (CUBIC F E ET ) 
N U M B ERS 

STA˩T EN D S T ART E N D  ST ART EN D · START EN D 
1 966 ( 973 ( 96 8  1 973 1 9 6 8  1 97 3  ( 9 68 

1 0 . 0  3 0 . 0  /o3 . lt  7 1 3  ( ( 8 2  ( 8 0 8 0  

2 8 0  6 . 8  I Q . 6  3 3 . 9 "8 . 6  8 0 2  1 34 Q  8 0  

d O  7 0 5  ( ( 9 1  3 3 0 . 68 0 6 . /0  ( a . o  

8 0  ( o .  I 
I il . 8  

6 9 4  1 2 1 63 0 . 38 . 3/0 8 0  
8 65 1 47 1  3 6 . 2 5 1 . 25 d O  6 0  

6 d O  6 0 8 . 0  9 . 8  2 8 . 0  4 1 . 1t 6 /0 5  1 0 7 2  

7 8 0  6 0  8 . /0  ( J .  I 3 0 . 8  Q" . 4  740 
1 0 . 7  

1 23 6  

( 4 1 68 0 34 . 6  8 0 8 . 9  8 2 78 

C O NT RO L  ԵO  6 0  6 . 7  H l . 1 3 3 . 0 44. 8 79 0 1 25 4  

}j Rounded t o  nearest whol e tree. 

T A B L E  32 . S T ˪ ˫ D  DԥTA FOˬ eKo P T R EE S  IN E N G L I S H  U N I T S ,  BY T˭EATMENT . A T  B EG I N N I N G  A N D  END O F  P E R IODS I 
( 9 66 TO 1 97 0  A N D  1 97 0  TO 1 9 73 

< IR O %  C R E E K )  

N U MBER T R E E S  P ES ACRE 
( R O U N D E D  T O NEAˮEST W h O L E  TREE) 

QUADRAT IC MEA N 
C I N C H E S )  

D . B . H .  B A S A L  AREA 
( S Q U1.RE 

P E R  ACRE 
F EET> 

T O T A L  STEH VOL U M E  PER 
(CUBIC F E ET )  

ACRE 

T REA T M E NT 
NUM B E RS 

P ER I O D S  
&A l I B i< A T l O N  ( ST TREA T M E NT 

P E R I O D S  
C AL 1 8RAl I O N  ( 5 f  T REAT MENT 

P E R I O D S  
C AL I B RAT I O N 1 ST T R E A T MENT CA L I  BRAT ION 

P E R I O D S  
1 S T TREATMENT 

ST ART E N D  S T A RT E N G  S T A R T  E N D  S f 4RT END START E N D  START E N D  START END S T A RT E ND 
( 9 & 6  ( 9 7 0  ( 9 70 ( 97 3  ( 9 6 6  ( .:l 7 0  ( 97 a 1 9 6 6  ( 9 70 ( 9 7 0 1 9 6 6  1 97 0  1 9 7 0  1 973 

1 8 0  77 7e 7 2 5 . 0  7 . S 7 . 4  9 . 2  1 3 . 0  2 3 . 3  2 3 . 7  3 2 . S  2 0 0  440 41t6 7 1 3  

' 10 . 9  2 4 . 7  2 5 . 5  3,. . 6 2 3 8  5 0 3  5 2 0  3 1 92 8 0  5 . 877 au 73 

7 . 8  9 . 2 1 5. 2  2 6 . 4 2 6 . 3  36 . .. 2 27 5 1 2  5 1 1 7977 8  7. 83 8 0  a o  ec 
7 . 8  9 . 34 0 0  7 8  8 G  7 5  5 . '1  7 . 8  5 5 2  8 33 2 6 . 3  2 6 . 6 ( 5 . 2  

33 . 7  2 5 6  563 5 7 08 . 0  2 7 . 8  2 8 .  (8 D  7 8  6 .  ( 8 . 0  ( 6 . 29 . 58 0  8 n  

( 4. a 2 4 . 5  2 ,. . 6  35 . 5 
1 3. 9  2 3 . 7  24 . 5  3 2 . 3  

5 . 7  

5 .  iJ 

8 0  2 0 7  462 4 6 6  7 6 9  

2 1 7  460 

8 T  7 .  6& 8 0  7 8  

7 37 8  7 7  7 . "e c  
6 . 0  9 . 6  b. 2 2 6 . 8  2 7 . 2  34 . 0  2 47 5 ..5 5 5 ,.  8 1 3 7 8  7 7  7 6  6 8  e . o  

S . E  7 . /0  7 . 4  8 . 5  1 ... 1t 2 3 . 4  2 3 . 4  3 (j .  1 2 1 5  4 5 9  6 87 7 8  7 6  77C O NTROL 

5 

7 

8 

9 08 

744 



Study a:r>ea 

Skykomish 

Hoskins 

Rocky Brook 

Clemons 

Francis 

Iron Creek 

Stampede Creek 

Sayward Forest 

Shawnigan Lake 

CoopeX'atoX' 

Forestƿ Research. Center 
Weyerhaeuser Company 
Centralia, Washington 

School of Forestry 
Oregon State University 
Corvallis, Oregon 

U.S. Forest Service 
Region 6 and Pacific Northwest Forest and Range 

Experiment Station 
Portland, Oregon 

Forestry Research Center 
Weyerhaeus er Company 
Centralia, Washington 

Washington State Department of Natural Resources 
Olympia, Washington 

U. S. Forest Service 
Region 6 and Pacific Northwest Forest and Range 

Experiment Station 
Portland, Oregon 

U . S. Forest Service 
Region 6 and Pacific Northwest Forest and Range 

Experiment Station 
Portland, Oregon 

Canadian Forestry Service 
Department of the Environment 
Victoria, British Columbia 

Canadian Fores try Service 
Department of the Environment 
Victoria , British Columbia 

Consultative s ervices have been provided by the University of Washington, 
Seattle, and the Bureau of Land Management, U. S .  Department of the Interior. 
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1. 

The mission of the PACIFIC NORTHWEST FOR EST 
AND RANGE EXPERIMENT STATION is to provide the 
knowledge, technology, and alternatives for present and 
future protection, management, and use of forest, range, and 
related environments. 

Within this overall mission, the Station conducts and 
stimulates research to facilitate and to accelerate progress 
toward the following goals: 

Providing safe and efficient technology for inventory, 
protection ,  and use of resources. 

2. 	Developing and evaluating alternative methods and 
levels of resource management. 

3.  	Achieving optimum sustained resource productivity 
consistent with maintaining a high quality forest 
environment. 

The area of research encompasses Oregon, Washington, 
Alaska, and, in some cases, California, Hawaii, the Western 

. States, and the Nation. Results of the research are made 
available promptly. Project headquarters are at: 

Fairbanks, Alaska Portland, Oregon 
J uneau, Alaska Olympia, W�hington 
Bend, Oregon Seattle, Washington 
Corvallis, Oregon Wenatchee, Washington 
La Grande, Oregon 

Mailing address: Pacific Northwest Forest alid Range 
Experimel1t Statioll 

P. O. Box 3 1 4 1  
Portlal1d, Oregol1 97208 

G P O  9 9 7 - 2 8 9  
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The FOR EST is ded icated 
to the principle of forest resources 
for susta ined and recreat ion.  

.Through forestry . and private foreÑt 
owners, and G rass lands, I t  
strives - as d i  recte / i n  c Iy greater service to· . .a growing Nation . .The U .S. . Employer. . .Appl icants for al l  equal  cons ideration 
without regard to race 




