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Abstract for Report Mo. 1 

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 allowed to 
accrue in growing stock at each successive thinning. All regimes start with a common 
level-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. 

 

Levels-of-growing-stock study treatment schedule, 
showing percent of gross basal area increment of 
control plot to be retained in growing stock

KEYWORDS: Thinnings, stand growth, Douglas-fir, 
Pseudotsuga menzfesii. 
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Research Summary Results of the Stampede Creek LOGS study in southwest Oregon are summarized 
through the first treatment period. Results are compared with those from two 
more-advanced LOGS studies and, in general, are similar. To age 43, thinning in 
this low site III Douglas-fir (Pseudotsuga menziesii) (Mirb.) Franco) stand resulted 
in some reduction in volume growth and moderate gains in diameter growth. Gains 
from thinning would be minor if this stand were harvested now, but the com-
parisons indicate a much more favorable evaluation of thinning when rotations are 
longer or stands are on higher sites. Growth was strongly related to growing stock 
level, and there is little indication of any plateau of constant growth over a range 
of stocking in young stands. Recommendations are made for desrrable density 
levels in young Douglas-fir stands. 
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Introduction The Stampede Creek levels-of-growing-stock (LOGS) study is one of nine thinning 
studies established in young, even-aged Douglas-fir (Pseudotsuga menziesii 
(Mirb.) Franco) stands according to a common work plan (Williamson and Staebler 
1971) (see appendix 1 in this report). These studies are a regional cooperative 
effort involving Weyerhaeuser Company, Oregon State University, Washington 
Department of Natural Resources, Canadian Forestry Service, and the USDA 
Forest Service. The objective is to compare tree and stand development under 
eight thinning regimes, begun before the onset of severe competition between 
trees. When the study was established, trees in all areas generally had live 
branches down to breast height, but other stand characteristics varied 
considerably among areas. 

The Stampede Creek stand is located on the Tiller Ranger District, Umpqua 
National Forest, near Tiller in southwest Oregon (fig. 1). It is of natural origin after 
wildfire. When the study was established in 1968, the stand was older (33 years) 
and taller than other LOGS stands were at the time of study establishment. The 
ages of dominant and codominant trees varied from 29 to 36 years. Elevation is 
2,700 feet. Soils are heavy loam over heavy clay loam and clay derived from well-
weathered volcanic tuffs and breccias. Average (1972-78) growing season (May-
September) temperature and precipitation are 54.9 °F and 7.71 inches. Based on 
the 1978 measurement, estimated average site index (based on crop tree heights) 
is about 100 in King's (1966) system (50 years at breast height), and 120 according 
to McArdle and others (1961) at 100 years total age. 

The Stampede Creek study, like the other LOGS studies, is a completely random-
ized experiment comparing eight thinning regimes, with three replications each, 
plus control. An initial "calibration" thinning at age 33 reduced all treated plots to a 
common basal area level (table 1). Subsequent thinnings retain varying 
percentages of gross periodic increment observed on the untreated control plots 
(inside front cover) and are expected to produce the basal area trends shown 
schematically in figure 2. The thinning interval is the time required for crop trees to 
grow 10 feet in height (averaged over all treatments). The principal features of the 
general LOGS plan are reproduced in appendix 1, and they are more fully 
described by Williamson and Staebler (1971). 

The Stampede Creek study has completed only the calibration (ages 33-38) and 
first treatment (ages 38-43) growth periods. This report presents some interim 
results of the Stampede Creek study as of the end of the first treatment period and 
updates a previous report (Williamson 1976). Early results from this and similar 
studies can provide some information on desirable levels of growing stock for 
intensively managed young stands. Early results from the Stampede Creek study 
are of particular interest in connection with the FIR program,17 because this is the 
only LOGS study located in southwest Oregon. 

1Funding for preparation of LOGS Report 7 was provided 
by the FIR (Forestry Intensified Research) program for 
southwestern Oregon, administered by Oregon State 
University and the Pacific Northwest Forest and Range 
Experiment Station. 
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Figure 1.—Triangles indicate 
locations of the nine levels-of-
growing-stock studies in          
coastal Douglas-fir.
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Table 1—Stand values after the calibration thinning for the Stampede Creek, 
Iron Creek, and Hoskins LOGS studies 

 

 

 
Figure 2.—Levels-of-growing-
stock study in Douglas-fir: 
idealized trends of basal area 
for the eight thinning regimes. 

This report also makes some comparisons with results from two other LOGS 
studies, Iron Creek (Williamson 1976) and Hoskins (Berg and Bell 1979). The Iron 
Creek and Hoskins studies are on higher sites and differ in some other respects 
(table 1). Because Iron Creek and Hoskins are now further advanced in the 
planned treatment sequence, comparisons may provide some indications of 
consistency of results at different locations and of the probable applicability of 
results from other LOGS studies to stands of the Pacific Douglas-fir type 
(Williamson 1980) in southwest Oregon. 
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Objectives The objectives of this report are to: 

1. Present revised data summaries showing development of the Stampede Creek 
LOGS stands through age 43 (end of the first treatment period). These tables 
incorporate the most recent measurement and replace the tables published by 
Williamson in 1976. 

2. Compare results from the Stampede Creek LOGS study with the Iron Creek and 
Hoskins studies for: (a) relationship of growth to growing stock, (b) growth 
of crop trees versus growth of all trees, (c) growth by treatment groups, and (d) 
effects of treatments on tree size and merchantable volumes. 

3. Compare consistency of results at Stampede Creek, Iron Creek, and Hoskins 
LOGS studies for (a) initial stand densities, (b) growth of thinned stands relative 
to growth of controls, (c) relationship of growth to growing stock for all avail-
able periods and for the period at each area when initial heights of crop trees 
averaged about 65 feet, and (d) gross yields relative to stand age and to 
average height of crop trees. 

4. Examine the possibility that results at Iron Creek and Hoskins are indicative of 
probable future development of the Stampede Creek study. 

 

Data Summarization Volume and increment statistics discussed in this report were obtained by the 
following procedures: 

1. Diameters (to the nearest 0.1 inch) at breast height were measured on all trees 
1.6 inches in d.b.h. (diameter at breast height) and larger on each plot. 

2. Total height (to the nearest foot) was measured on a sample of at least 15 
randomly chosen trees per plot, distributed throughout the diameter range, with 
two-thirds of the sample trees larger than the stand quadratic mean diameter. 

3. Total volume, inside bark, was calculated for each sample tree by the Bruce and 
DeMars (1974) volume equation. 

4. Total cubic volume of every tree on each plot was calculated, using a regression 
logarithm of volume on logarithm of diameter at breast height fit to the sample 
tree measurements for that plot and measurement date. Plot volume was then 
calculated as the summation of tree volumes. 

5. Periodic gross growth in total cubic volume was calculated as the difference 
between live volumes at start and end of the growth period, plus mortality and 
in growth. 

Data compilations for all three study areas were done with a common set of 
computer programs. Complete summaries are given for all available periods for 
Stampede Creek (tables 5 to 10 in appendix 2 and 16 to 33-in appendix 3); Data for 
the Hoskins study are from Berg and Bell (1979), plus unpublished, data for the 
1975-79 period provided by John Bell of Oregon State University. Pertinent values 
for Iron Creek are given in tables 11 to 15 (appendix 2), including previously 
unpublished data for the1973-77 and 1977-80 periods. 
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Results-
Stampede Creek 
Calibration Period 

All trees.—Prethinning numbers of trees and basal areas were about 83 percent of 
normal for the stand diameter (table 25 in McArdle and others 1961). This suggests 
relatively low competition and incomplete site utilization at younger ages and is 
consistent with the observation that live crowns extended nearly to breast height at 
the time of study establishment. 

Gross volume growth of thinned plots was 80 percent of that of control plots (table 
2) even though the mean volume in cubic feet was only 66 percent of the volume 
of the controls. Average growth percent (based on mean growing stock for the 
period) of thinned plots was 10.0, compared with 8.3 for controls.2/ Growth per unit 
of growing stock volume on the thinned plots was about 20 percent (10.0/8.3) higher 
than on the control plots. 

Table 2—Stampede Creek: periodic annual gross volume growth, growing 
stock, growth percent, and initial volume per tree for crop trees, noncrop trees, 
and all trees, ages 33-38, calibration period 

  

Crop trees.—Crop trees had been chosen on the basis of spacing, dominance, 
and vigor, as trees expected to be retained in subsequent thinnings. Crop trees in 
thinned plots grew 12 percent more than those in control plots, though later 
discussion suggests that some of this improvement was due to a slight edge in 
beginning volume for control trees (table 2). Average growth percent of crop trees 
for thinned plots was 10.3 compared with 9.1 for controls (table 2). This suggests 
a 13-percent (10.3/9.1) improvement in growth per unit of growing stock volume 
because of thinning. 

First Treatment Period All trees.—Average gross growth on the thinned plots during this period was 80 
percent of gross growth on the control plots, whereas growth per unit of growing 
stock volume was about 28 percent higher on the thinned plots than on the 
controls (table 3). 

2Growth percents used in this report were calculated as: 

1/Calculated as percentage of mean growing stock for the period.

100(periodic annual increment in X) 
(X1 + X2)/2 

where: Xi and X2 are values of the variable at start and end 
of the growth period. This expresses current rate of change 
in X in relation to mean value of X for the period, .rather than 
the initial value of X used in previous LOGS reports. The 
change in method of computation was made to facilitate 
comparisons among different installations. 
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Table 3—Stampede Creek: periodic annual gross volume growth, growing 
stock, growth percent, and initial volume per tree for crop trees, noncrop trees, 
and all trees, ages 33-38, by treatment group, 1st treatment period 

1/Calculated as percentage of mean growing stock for the period.
 

 The treatments combined in table 3 were identical for the first treatment period 
(see treatment schedule on inside front cover); during this period, there are 
effectively four thinning treatments, plus control. Differences in gross growth 
among these four treatment groups for the first treatment period were (barely) 
significant at the 0.10 level; treatment means of gross growth increased from 
treatments 1 and 2 through 7 and 8. 

Gross growth of control plots during this period (table 3) was roughly equivalent to 
normal yield table estimates for midsite III (Curtis 1967, Curtis and others 1982, 
Staebler 1955). 

When gross volume growth per year is plotted over periodic average growing stock 
(fig. 3), a positive slope is evident. If only the thinned plots are considered, the 
relationship approximates a straight line through the origin. 

In figure 4 we have chosen to fit the data, including the controls, with the equation 
Y = bX — cX2 because: 

1. This meets the logical requirements that zero stocking should produce zero 
growth, and that growth cannot increase indefinitely as stocking increases. 

2. This is the equation of best fit (minimum standard error of estimate) when the 
control plots are included/and the curves with and without the control plots 
are almost the same. 

3. This is the curve form found best in concurrent Work with the Iron Creek and 
Hoskins data. 
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Periodic mean growing stock (cubic feet per acre) 
Figure 3.—Stampede Creek, 
Iron Creek, and Hoskins: 
periodic annual gross volume 
increment (trees 1.6 inches in 
d.b.h. and larger) in relation to 
volume of growing stock, first 
treatment period. 
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Periodic mean growing stock (cubic feet per acre) 
Figure 4.—Stampede Creek, 
Iron Creek, and Hoskins: 
regressions expressing periodic 
annual gross volume increment 
(trees 1.6 inches in d.b.h. and 
larger) as a function of volume 
of growing stock, first treatment 
period. Solid portions of curves 
represent range of thinned plot 
data; dashed portions include 
range of control plots. 
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Variability about the regression was greater and the curve was less clearly defined 
than for the comparable period at Iron Creek and Hoskins (fig. 3). This could be 
related to the initially greater height and less homogeneous stand conditions at 
Stampede Creek than at the other two areas. 

Crop trees.—Gross volume growth percent for crop trees in treatments 1 and 2 
was 8.7 percent compared with 7.7 percent for controls. Inspection of growth 
percents by treatment groups suggests a trend of decreasing growth percents with 
increase in growing stock, although differences were not statistically significant 
(table 3). 

Growth percents for crop trees in all thinning treatments (except 7 and 8) were 
slightly less than those for noncrop trees, probably reflecting the greater average 
size of crop trees. Since tree size affects growth percent, a more meaningful 
comparison is that of crop trees and all trees at the times their average dimensions 
were similar. Average heights and diameters were comparable for crop trees at the 
start of the calibration period and for all trees at the start of the first treatment 
period. For comparable tree size, growth percents of crop trees exceeded those of 
all trees. This suggests that the smaller trees (in these thinned stands, codomi-
nants) grew less efficiently than the larger trees. 

A similar result has been obtained in an older stand (Williamson 1982). Both 
growth efficiency and stand security considerations indicate that larger trees 
should be favored. 

Cubic volume yields to age 42.—Tables 16 to 33 in appendix 3 illustrate the yields 
obtained at Stampede Creek by tree diameter at breast height, both separately and 
cumulatively, from largest diameter to smallest for each of the eight thinning 
treatments and the unthinned control. 

Figure 5 shows cumulative cubic volume production in trees larger than 7.6, 9.6, 
and 11.6 inches for eight thinning treatments and the control. At age 43, after 10 
years of thinning, average cumulative yield of the thinned plots in trees 7.6 inches 
and larger is 86 percent of that of the control plots. Cumulative yield of thinned 
plots in trees 9.6 inches and larger is about the same as that of the controls, 
whereas yield in trees 11.6 inches and larger is 140 percent of that of the controls. 
At age 43, average diameters range from 6.1 inches for the controls to 10.4 inches 
for treatment 1. 

This stand was of natural origin, somewhat uneven aged, with considerable crown 
differentiation. To age 43, thinning has produced no gains in usable fiber pro-
duction, if all trees 7.6 inches and larger are assumed to be merchantable. All 
thinning treatments exceed the controls in volumes of trees over 11.6 inches, 
however, and the effects of thinning in increasing tree size and value should 
become more evident with advancing age. 
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Treatment 
Figure 5.—Stampede Creek: 
cumulative volume production 
for trees 11.6 inches in d.b.h. 
and larger and for trees 9.6 to 
11.5 and 7.6 to 9.5 inches in 
d.b.h. at end of first treatment 
period (age 43). Volumes are 
for live stand at age 43, plus 
trees cut in thinning 
(calibration cut excluded). 
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Results—Compari-
sons With Iron Creek 
and Hoskins 
In i t i a l  Stand Conditions 

The Iron Creek and Hoskins study areas were initially similar in stand character-
istics, except for a much greater number of trees at Hoskins. Although Iron Creek 
and Hoskins controls started with the same average crop tree height and a consid-
erable difference in number of trees, initial average diameters were almost identi-
cal; evidently, initial competition was low. The Stampede Creek stand was older 
and considerably taller at the time of establishment than were the Iron Creek and 
Hoskins stands (table 1). Iron Creek was a plantation with considerable natural 
fill-in. Hoskins was an unusually uniform natural stand. Stampede Creek was a 
natural stand with considerably more variation in tree ages and sizes. 

A relative density scale useful in comparisons is provided by a measure (Curtis 
1982) defined as: 

RD = (basal area)/(Dg)1/2; 

where: Dg is quadratic mean diameter, and the units are square feet per acre for 
basal area and inches for diameter. This measure is similar to Reineke's (1933) 
Stand Density Index but more convenient to use. Dividing RD values by 65 gives 
a close approximation to normality ratio according to table 25 in McArdle and 
others (1961). 

Values of RD for the control plots at the time of the calibration thinning were: 

Stampede Creek 55 
Iron Creek 43 
Hoskins 71 

The common study plan for the regional cooperative LOGS studies assumed that 
the spacing equation used to guide the calibration thinning would provide equal 
levels of competition among installations that differ in initial average diameter 
and would thereby facilitate comparisons between areas. Average RD values for 
the thinned plots at the end of the calibration period were 34, 32, and 33 at ages 
38, 23, and 23 for Stampede Creek, Iron Creek, and Hoskins. This goal was 
accomplished. 

Subsequent to the calibration period, the Hoskins control plots have developed 
and maintained extremely high densities. At the end of the first treatment period, 
RD values for these plots were 74, 74, and 95 for Stampede Creek, Iron Creek, and 
Hoskins. Increases since the calibration thinning were consistent with site, age, 
and initial stocking. The Hoskins control had 37 percent more basal area and 
54 percent more volume than the Iron Creek control. Since then, Hoskins has 
stabilized at RD's just below 100. The Iron Creek control was at RD 92 at age 33 
and appears to be approaching the RD of the Hoskins control as initial differences 
in density are reduced through greater natural mortality at Hoskins. 
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Growth Relative to 
Control Plot Growth 

Calibration period.—For the calibration period, the ratios of gross volume growth 
of thinned plots to growth of control plots follow a logical order for the three 
studies (table 4). Stampede Creek has the largest ratio (0.80), perhaps because of 
greater average height and slightly higher relative density. Hoskins is lowest (0.61), 
probably because the much greater initial density resulted in greater growth of the 
control and in a heavier calibration thinning. 

First treatment period.—A similar comparison (fig. 6) for the first treatment period 
shows that differences among thinning treatments in gross volume increment as 
percents of control plot growth were much more pronounced for Iron Creek and 
Hoskins (which behaved similarly) than for Stampede Creek. The reason for this 
difference in response is not clear; it may be associated with the later start of 
thinning (both in years and in attained stand height) at Stampede Creek. 

Table 4—Periodic annual net growth in quadratic mean diameter, and gross 
growth in basal area and total cubic volume during the calibration period-
Stampede Creek, Iron Creek, and Hoskins studies 

Figure6.—Stampede Creek, 
Iron Creek, and Hoskins: gross 
cubic volume growth (trees. 1-6 
inches in d.b.h. and larger) by 
treatments, expressed as per-
centages of growth of control, 
first treatment period. 
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Growth:Growing Stock 
Relationships 

Curves of periodic annual increment in gross volume over mean volume by periods 
(fig. 4) indicate much lower gross growth rates for given levels of growing stock at 
Stampede Creek than at the other two areas. Conversely, results for Iron Creek 
and Hoskins are much closer (figs. 4, 7, and 8). The lesser growth:growing stock 
ratios at Stampede Creek reflect its greater age and lower site index. 

  

Periodic mean growing stock (cubic feet per acre)
Figure 7.—Iron Creek and 
Hoskins: regressions expressing 
periodic annual gross volume 
increment (trees 1.6 inches in 
d.b.h. and larger) as a function 
of volume of growing stock, 
second treatment period. Solid 
portions of curves represent 
range of thinned plot data; 
dashed portions include range 
of control plots. 
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Figure 8.—Iron Creek and 
Hoskins: regressions expre s-
ing periodic annual 
gross volume 
increment (trees 1.6 
inches in d.b.h. and larger
a function of volume of gro
stock, third treatment perio
Solid portions of curves re
sent range of thinned plot 
dashed portions include ra
of control plots. 

Gross Yields Relative 
to Stand Age 

 

Gross Yields Relative 
to Stand Height 
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Periodic mean growing stock (cubic feet per acre) 
Relationships of gross yields to stand age (fig. 9) correspond to those expected 
according to age, site index, and initial stocking. Iron Creek is not illustrated be-
cause trends there were similar to those at Hoskins. Stampede Creek has substan-
tially lower site index than the other two areas; thus, slopes of the yield curves are 
less. Though initial volume at Stampede Creek was about the same as that at 
Hoskins, Stampede Creek was 13 years older when the study was established. 

Though well into the planned thinning regimes, with 40 to 50 feet of height growth 
since the calibration thinning, both Iron Creek and Hoskins are still in a period of 
growth acceleration for the control and most treatments, as shown by the upward 
curvature of these yield curves (fig. 9). 

Cumulative yields by treatments in gross cubic feet per acre for Hoskins and 
Stampede Creek are shown plotted over average height of crop trees in figure 10. 
(Curves for Iron Creek were similar to those for Hoskins and are not shown.) 
Mortality has been negligible at these two areas, except on the Hoskins control 
plots where about 12 percent of gross production was lost to mortality. The wide 
spread in cumulative yields among the Hoskins thinning treatments corresponds to 
the relationship of growth to growing stock shown in figures 6 to 8. 



Figure 9.—Hoskins and 
Stampede Creek: cumulative 
gross yield (trees 1.6 inches in 
d.b.h. and larger, calibration cut 
excluded) in relation to stand 
age, for controls and for thin-
ning treatments 1, 3, 5, and 7. 
Net yield is shown for Hoskins 
control only. 

Stand age (years)

Figure 10.—Hoskins and 
Stampede Creek: cumulative 
gross yield (trees 1.6 inches in 
d.b.h. and larger, calibration cut 
excluded) in relation to mean 
height of crop trees, for con-
trols and for thinning treatments 
1, 3, 5, and 7. Net yield is 
shown for Hoskins control only. 

Mean crop tree height (feet) 
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If the curve for the Stampede Creek control were extrapolated back to a height of 
36 feet, it would be close to the curve at that height for the Hoskins thinning 
treatments and would suggest initial low density. This initial similarity in volume 
of the Stampede Creek control and the Hoskins thinned plots is associated with 
differences in the diameter distributions at the two locations. The diameter 
distribution for the stand at Stampede Creek at the start of the first treatment 
period was somewhat J-shaped, with a large number of trees in the smallest size 
classes. Though ranges in diameter were similar, Stampede Creek had many more 
trees in the smallest size classes (fig. 11). This suggests a somewhat greater range 
in tree ages at Stampede Creek, with greater initial crown differentiation. Such 
stands are common in the South Umpqua drainage. 

Comparison of Volume 
Growth Per Unit of 
Height Growth Relative 
to Average Growing 
Stock for Stands 65 Feet 
in Height 

It seems reasonable to compare growth at Stampede Creek during its first treatment 
period with growth at Hoskins and Iron Creek when the latter stands were of simi-
lar height (third treatment period). Volume growth should be closely related to 
initial height and to periodic height increment (Evert 1964), and comparisons of 
growth per unit of height growth are one way of removing effects of age and 
site differences. 

Since periodic height increments were not identical nor exactly 10 feet, volume 
growth was expressed as gross cubic volume growth per foot of height increment 
for the period, when stands were about 65 feet tall at the start of the period. 

Graphical comparisons of the results indicate, as expected, general similarity 
among installations (fig. 12). Stampede Creek appeared to have slightly more 
volume growth per foot of height growth, for a given initial volume. It also had 
slightly higher values of relative density, presumably reflecting its different 
structure and earlier stage in the thinning regime. These data suggest no density 
type III (fig. 13) as postulated by Langsaeter (Braathe 1957), and the Hoskins 
controls are very dense. Such a density type has been suggested for older stands 
(Williamson and Price 1971, Williamson 1982), and it may be that the hypothesis is 
more appropriately applied to older stands past the period of rapid height growth. 

  

Figure 11.—Diameter distribu-
tions of control for Stampede 
Creek at start of first treatment 
period and for Hoskins at start 
of third treatment period, when 
both stands were about 65 feet tall. D,b.h. (inches)
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Figure 12.—Stampede Creek, 
Iron Creek, and Hoskins: 
volume growth per foot of crop 
tree height growth in relation to 
volume of growing stock, when 
stands were about 65 feet tall. 

Periodic mean growing stock (cubic feet per acre) 

Figure 13.—Relation between 
standing volume and volume 
increment, as hypothesized by 
Langsaeter (prepared from 
Braathe 1957). Roman numerals 
denote Langsaeter's "density 
types." 

Cumulative Net Pro-
duction by Size Classes 

Figure 14 shows cumulative yields in total volume of trees, 7.6 inches and larger, 
9.6 inches and larger, and 11.6 inches and larger, at the end of the fourth treatment 
period in the Hoskins study. At that time, average crop tree height was 86 feet, 
with 50 feet of elapsed height growth since the calibration thinning. 

Volume per acre

Total production in trees 7.6 inches and larger was less on the thinned treatments 
than on the control, in trees 9.6 inches and larger it was about the same, and in 
trees 11.6 inches and larger it was roughly twice as much on the thinned 
treatments as on the control. Any economic evaluation depends on the premium 
for large size trees and on the choice of harvest age. Differences can be expected 
to continue to increase as stand age increases. 
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Figure 14.—Hoskins: cumulative 
volume production for trees 
11.6 inches in d.b.h. and larger 
and for trees 9.6 to 11.5 and 7.6 
to 9.5 inches in d.b.h. at end of 
fourth treatment period (age 
37), plus trees removed in 
thinnings (calibration cut 
excluded). 

Treatment 
 

Discussion 

The 16 years of record on the Hoskins plots are probably a good indication of 
what can be expected in the future from the other studies, although the lesser 
initial density and less uniform nature of the Stampede Creek control may reduce 
the differences between thinned treatments and the control at Stampede Creek. 

Early results show that Stampede Creek differs somewhat from Iron Creek and 
Hoskins in the relationship of growth to growing stock and of growth of thinned 
Stand to growth of control. Possible causes include: (1) differences in initial stand 
structure and stand homogeneity, (2) the later start of thinning at Stampede Creek, 
and (3) the evident differences in site quality and site characteristics. 
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Because of the later start of thinning at Stampede Creek, the thinning treatments 
lag behind those at the other studies, in relation to height development. This 
introduces some differences, but the general pattern of future development will 
probably be similar. In particular, relationships of growth to growing stock will be 
similar to those observed at Iron Creek and Hoskins, but at lower levels because of 
lower site quality. 

To age 43, the Stampede Creek thinnings have resulted in some reduction in total 
production accompanied by moderate gains in diameters. In this stand and similar 
stands having moderate initial numbers of stems and considerable early crown 
differentiation, thinning probably is not economically justifiable if the objective is 
fiber production on very short rotations (for example, 50 years or less for this low 
site III stand). The large increases in tree diameters attained at Hoskins by the end 
of the fourth treatment period, however, indicate a different picture for longer 
rotations or higher sites. 

The particular thinning regimes used in the LOGS studies were designed to 
determine growth to growing stock relationships, rather than operationally 
optimum regimes. Most managers would make only one precommercial thinning 
and would probably adopt somewhat longer intervals between commercial 
thinnings. The principles of growth to growing stock relationships, however, would 
remain much the same. 

At the time the LOGS studies were established, thinking was strongly influenced 
by the so-called Langsaeter hypothesis (fig. 13). As stated by Braathe (1957, p. 49): 

The roman numerals [in figure 13] denote what Langsaeter called 
"density types". In density type I the stand is so open that the individual 
tree exerts no influence on its neighbours, and the annual yield is 
therefore proportional to the number of trees or the volume of the stand. 

Density type II shows a flattening curve for the annual yield; i.e., the 
trees are beginning to crowd each other increasingly. 

The broad band of type III shows an almost horizontal line for the yield 
curve denoting a rather wide band in which the yield is independent 
of stand density. Density type IV indicates a rather abrupt change to 
declining yield, as stand density becomes excessive and leads to 
declining tree vigor. 

This decreasing yield is even more pronounced in density type V, the 
condition of density where the trees have been so crowded that their 
resistance to disease and injury has been greatly lowered, and where 
pronounced stagnation results. 
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As shown by the growth:growing stock curves, the calibration and first treatment 
periods in the LOGS studies clearly fall in Langsaeter's zone I, with later thinning 
periods in zone II. The control plots in the later periods at Iron Creek and Hoskins 
are close to the maximum possible density, and there is little indication of any 
broad "plateau" of constant gross volume growth over a wide range of stocking. 
Thinnings that do much more than anticipate mortality will reduce total growth, 
with an offsetting gain in tree size and value. 

Curves of gross volume periodic annual increment over RD resemble the 
growth:growing stock curves presented, except that RD provides a scale 
comparable across all ages. Such curves suggest that Langsaeter's zone II 
corresponds to RD values of about 30 to 60, and that stands maintained in the 
range of RD40 to RD55 represent a reasonable compromise between some loss of 
total volume increment and substantial gains in tree size and stand stability. Once 
stands reach a stage where thinnings can pay their way, this seems a reasonable 
stockings goal. 

If an RD of 55 is attained when stand average diameter reaches 20 inches, the 
related basal area would be 246 square feet per acre, corresponding to about 89 
percent of normal according to table 25 in McArdle and others (1961). Such a 
stocking goal seems reasonable for southwest Oregon, or for anywhere else within 
the Pacific Douglas-fir forest type (Williamson 1980). 

Metric Equivalents 1 centimeter = 0.3937 inch 
1 meter = 3.2808 feet 
1 square meter = 10.7643 square feet 
1 cubic meter = 35.3107 cubic feet 
1 square meter per hectare = 4.3560 square feet per acre 
1 cubic meter per hectare = 14.2918 cubic feet per acre 
°C = 0.5556 (°F minus 32) 
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Appendix 1 Excerpt from Report No. 1 (Williamson and Staebler 1971): 

DESCRIPTION OF EXPERIMENT 

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. 

Experimental 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 1/5-acre plots. ... 

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

Crop Tree Selection 
Well formed, uniformly spaced, dominant trees at the rate of 80 per 

acre, or 16 per plot, are designated as crop trees prior to initial thinning. 
Each quarter of a plot must have no fewer than three suitable crop trees 
nor more than five—another criterion for stand uniformity. 

Initial or "Calibration" Thinning 
All 24 treated plots are thinned initially to the same density to 

minimize 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 
corresponding to an estimated overall quadratic mean d.b.h. ... [Dg], 
then the residual number of trees may vary freely and the actual 
[Dg's] may vary between plots...±10 percent. Alternatively, if emphasis 
is on leaving a certain number of trees corresponding to an estimated 
overall...[Dg], then the basal area may vary and the actual.. .[Dg's] may 
vary...±15 percent between plots. 
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Treatments 
The eight thinning regimes tested differ in the amount of basal area 

allowed to accumulate in the growing stock. The amount of growth 
retained at any thinning 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 foundation 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 of Thinning Interval 
Thinnings will be made [after the calibration thinning] whenever 

average height growth of crop trees...comes closest to each multiple of 
10 feet [above the initial height]. 

Control of Type of Thinning 
As far as possible, type of thinning is eliminated as a variable in the 

treatment thinnings through several specifications: 
1. No crop tree may be cut until all noncrop trees have been cut (another 

tree may be substituted for a crop tree damaged by logging or killed by 
natural agents). 

2. The quadratic mean diameter of cut trees should approximate that of 
trees that are available for cutting. 

3. The diameters of cut trees should be distributed across the full 
diameter range of trees available for cutting. 
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Appendix 2 Tables 5 to 10—summary data for live stand, periodic annual growth, and cut trees: 
Stampede Creek 

Tables 11 to 15—summary data for live stand and periodic annual growth: Iron Creek 
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Table 5—Stampede Creek: stand data for all live trees, by treatment, at 
beginning and end of period—1968-73 and 1973-78 

Table 6—Stampede Creek: stand data for crop trees, by treatment, at beginning 
and end of period—1968-73 and 1973-78 
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Table 7—Stampede Creek: periodic annual growth, total growth, and 
cumulative volume yield for all trees, by treatment and period—1968-73 and 
1973-78 

Total stem volume
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Table 8—Stampede Creek: periodic annual growth, total growth, and 
cumulative volume yield for crop trees, by treatment and period—1968-73 and 
1973-78 

Total  stem volume
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Table 9—Stampede Creek: trees cut, by treatment and thinning—1973 and 1978 

Table 10—Stampede Creek: mean height of crop trees by treatment and 
measurement year—1968, 1973, and 1978
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Table 11—Iron Creek: stand data for all live trees, by treatment, at beginning 
and end of period—1966-70, 1970-73, 1973-77, 1977-80 

Table 12—Iron Creek: stand data for crop trees, by treatment, at beginning and 
end of period—1966-70, 1970-73, 1973-77, 1977-80 
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Table 13—Iron Creek: periodic annual growth and cumulative volume yield for 
all trees, by treatment and period—1966-70,1970-73,1973-77, 1977-80

Table 14—Iron Creek: periodic annual growth and cumulative volume yield for 
crop trees, by treatment and period—1966-70,1970-73,1973-77,1977-80 
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Table 15—Iron Creek: mean height of crop trees, by treatment and 
measurement year—1966, 1970, 1973, 1977, and 1980 
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Appendix 3 Tables 16 to 24—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatments 1 through 9 at beginning 
and end of period—1968 to 1973 

Tables 25 to 33—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatments 1 through 9 at end of 
period—1978 
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Table 16—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 1 at beginning and 
end of period—1968-73 

1/Rounaed to whole numbers.

Table 17—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 2 at beginning and 
end of period—1968-73 

!/Kountied to whole numbers.
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Table 18—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 3 at beginning and 
end of period—1968-73

1/Rounded to whole numbers.

Table 19—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 4 at beginning and 
end of period—1968-73 

2/Rounaed to whole numbers.
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Table 20—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 5 at beginning and 
end of period—1968-73

1/Rounded to whole numbers.

Table 21—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 6 at beginning and 
end of period—1968-73 

1/Rounded to whole numbers.
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Table 22—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 7 at beginning and 
end of period—1968-73 

1/Rounded to whole numbers.

Table 23—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 8 at beginning and 
end of period—1968-73 

1/Rounded to whole numbers.
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Table 24—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 9 (control) at 
beginning and end of period—1968-73 

I/Rounded to whole numbers.

Table 25—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 1 at end of 
period—1978 

1/Rounded to whole numbers.
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Table 26—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 2 at end of 
period—1978 

1/Rounded to whole numbers.

Table 27—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 3 at end of 
period—1978 

I/Rounded to whole numbers.
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Table 28—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 4 at end of 
period—1978 

I/Rounded to whole numbers.

Table 29—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 5 at end of 
period—1978 

1/Rounded to whole numbers.
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Table 30—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 6 at end of 
period—1978 

1/Rounded to whole numbers.

Table 31—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 7 at end of 
period—1978 

1/Rounded to whole numbers.
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Table 32—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 8 at end of 
period—1978 

I/Rounded to whole numbers.

Table 33—Stampede Creek: live trees per acre by d.b.h. class, volume per tree, 
volume per acre, and cumulative volume per acre, treatment 9 (control) at 
end of period—1978

1/Rounded to whole numbers.
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Skykomish Western Forestry Research Department 
Weyerhaeuser Company 
Centralia, Washington 

Hoskins School of Forestry 
Oregon State University 
Corvallis, Oregon 

Rocky Brook USDA Forest Service 
Pacific Northwest Region and Pacific Northwest 

Forest and Range Experiment Station 
Portland, Oregon 

Clemons Western Forestry Research Department 
Weyerhaeuser Company 
Centralia, Washington 

Francis Washington State Department of Natural Resources 
Olympia, Washington 

Iron Creek USDA Forest Service 
Pacific Northwest Region and Pacific Northwest 

Forest and Range Experiment Station 
Portland, Oregon 

Stampede Creek USDA Forest Service 
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Forest and Range Experiment Station 
Portland, Oregon 

Sayward Forest Canadian Forestry Service 
Department of the Environment 
Victoria, British Columbia 

Shawnigan Lake Canadian Forestry Service 
Department of the Environment 
Victoria, British Columbia 
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WILLIAMSON, RICHARD L.; CURTIS, ROBERT O. Levels-of-growing-stock 
cooperative study in Douglas-fir: Report No. 7—Preliminary results, Stampede 
Creek, and some comparisons with Iron Creek and Hoskins. Res. Pap. 
PNW-323. Portland, OR: U.S. Department of Agriculture, Forest Service, 
Pacific Northwest Forest and Range Experiment Station; 1984. 42 p. 

Results of the Stampede Creek LOGS study in southwest Oregon are 
summarized, and results are compared with two more-advanced LOGS studies 
and, in general, are similar. To age 43, thinning in this low site III Douglas-fir 
(Pseudotsuga menziesii (Mirb.) Franco) stand resulted in some reduction in 
volume growth and moderate gains in diameter growth. Growth was strongly 
related to level of growing stock. Desirable density levels are recommended for 
young Douglas-fir stands. 

KEYWORDS: Growing stock (-increment/yield, increment-)growing stock 
management, stand density, thinnings, Douglas-fir, Pseudotsuga menziesii, 
southwest Oregon, Oregon (southwest), series—Douglas-fir LOGS. 
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