
Historic, archived document 

Do not assume content reflects current 

scientific knowledge, policies, or practices. 



ee ss See a 



1973 
SDA Forest ae oe Faper PNW-159 

ByGdhee aahey 
he Land Base for Management 

= of oung-qrowth ‘Forests 
in The Douglas-fir Region 3 

p 

Roger D. Fight 
Donati fe Geancy 

4 24,. 1973, 23 | is 

|  Nrcinesc Fics es eS | 
: 5S Department of Agriculture Fovest Service 
Foreland, Oregon’ 



ABS TRACT 

The condition and extent of existing 

young-growth stands in the Douglas-fir 

region are presented in terms of age, 

site, and stocking for major owner groups 

and States. The tables enable the reader 

to identify possibilities for intensification 

of management. 
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INTRODUCTION 

Old- growth timber in the Douglas-fir region is an important determinant 
of the supply of timber products from western Washington and western Oregon. 
However, as the conversion of the Douglas-fir region forests from old growth 
to young growth continues, the extent and condition of the young- growth compo- 
nent assume a growing role in the determination of future supply. Because of 
this, it is important that we have information about the young-growth component 
that can be used to draw inferences about potential timber supplies. 

The basic pieces of biological data needed to make projections are age, 

site productivity, and stocking of the existing forest. These data when com- 

bined with appropriate response data, assumed management regimes, and har- 

vesting strategies can be used to project forest inventories. 

The U.S. Forest Service is again reviewing potential timber supplies 

from the Nation's commercial forest land. Earlier studies in this series were 

the 1953 ''Timber Resource Review"! and the 1962 ''Timber Trends in the U.S." 

The current effort will present forest resource statistics as of 1970 and projec- 

tions of future timber supply under alternative management levels. The data 

presented in this paper with the exception of National Forests were those used 

in examining the increased yields possible under intensified management. Data 

are provided for those who wish to examine this data base and for those who 

may wishto answer a different supply-related question. The projections of 

yields possible under alternative management levels for National Forests in 

Oregon and Washington were made by the Regional Office of the U.S. Forest 

Service, using data from the same inventories but not necessarily in the format 

shown in this report. However, we have developed data in the same format for 

some National Forests as for other owners where there is a suitable inventory 

so the condition of National Forests might be compared with other ownerships. 

This paper presents, for all owners (National Forest, other public, forest 

industry, and other private), area by stand type, age class, productivity, stocking 

class, and, for some age classes, trees per acre. This type of data is available 

only for five National Forests. These are the south Mount Baker Working Circle 

and the Gifford Pinchot in western Washington and the Siskiyou, Umpqua, and 

Rogue River in western Oregon. In addition, we have prepared for all National 

Forests a table which shows area by age class. 

The physical strata identified in this paper provide a necessary ingredient 

for identifying treatment opportunities such as commercial and precommercial 

thinning, fertilization, and stand conversion; they also provide a basis for 

economic evaluation. We recognize that landowners will have differing manage- 

ment objectives, and the ''opportunities'' we have identified are based on arbi- 

trary standards. Although these may not serve anyone's needs perfectly, they 

do provide a benchmark for at least identifying the limits of the opportunities 

to increase timber supplies through intensive management. 



DEFINITIONS OF CLASSIFICATION VARIABLES 

A brief discussion of our procedure is presented here so that the reasonable- 

ness and relevance of our approach can be judged. A more detailed description 

of the procedure is available in the appendix. 

Using the data from individual Forest Survey inventory plots, we computed 

a stocking for each live sound tree of commercial species; this stocking was 

based on the number of trees of that average diameter and species needed to 

approximate normal stocking. 1 Then looking at the total hardwood and conifer 

"conifer, '' 'hardwood," or ''other'' category. stockings, wé assigned each plot toa 

In general, ''other'' indicates less than 10 percent of normal stocking in conifers 

and less than 10 percent of normal stocking in hardwoods; the combined stocking 

of conifers and hardwoods might exceed 10 percent. ''Conifer'' or 'shardwood' 

shows which stocking was greater relative to normal for those species. The 

predominance of stocking was used to assign a specific 10-year stand age to 

each hardwood and each conifer stand. Each conifer stand in each age class 

was then assigned to a stocking class that was defined in terms of percent of 

normal stocking. For young stands (ages 15 and 25), we computed stems per 

acre for all trees--sapling size and larger. When computing stocking on saw- 

timber size stands, we ignored understory components that were unlikely to 

yield any commercial products. We identified low, medium, and high conifer 

productivity classes. 

Douglas-fir site III (site indices 130, 140, and 150) is the basis for our 

"medium" productivity class. Douglas-fir site indices above 150 and below 130 

are assigned to our "high" and ''low'' classes, respectively. Other species 

were assigned to these categories based on their approximate equivalence to 

Douglas-fir in terms of cubic-foot mean annual increment at culmination. 

IDENTIFYING TREATMENT OPPORTUNITIES 

Identifying candidate stands for hardwood conversion was not difficult with 

our data base. We included all hardwood stands that were on sites that showed 

evidence of having supported a conifer stand in the past. The age and productiv- 

ity stratification provide a partial basis for determining the economics of con- 

version. 

It is generally accepted that commercial thinnings should reduce stocking 

to about 60 percent of normal basal area. This is apparently based on the 

reasoning that 60 percent of normal basal area will maintain full normal growth.2 

D enaae E. McArdle, Walter H. Meyer, and Donald Bruce. The yteld of 
Douglas-fir in the Pacific Northwest. USDA Tech. Bull. No. 201, p. 11 amd 12 
and table 2. Rev. 1961. 

“The 60-percent figure ts accepted by a number of agencies including the 
Bureau of Land Management and U.S. Forest Service; the concept that less than 
full stocking will produce full growth is presented in a number of sources, 
tneluding David H. Smith, The practice of stlviculture, New York, John Wiley 

and Sons, p. 43, 1962. 

2 



In order to use this thinning guide, there must be some trees in excess of this 
figure. We chose 70 percent. 

All stands that are candidates for commercial thinning are considered 
candidates for fertilization as well. In addition we have considered that stands 
with 40- to 69-percent stocking are candidates for fertilization. 

For stands aged 15 and 25, we said that they must have at least 30 percent 
of normal stocking and more than 450 trees per acre to be considered for pre- 
commercial thinning. This is admittedly an arbitrary standard; however, work 
in the economics of precommercial thinning in the Douglas-fir region is virtually, 
if not in fact, nonexistent. 

For regeneration candidates we included all stands with less than 30 per- 
cent of normal stocking; for stands 45 years and over, we also included all 

those with 30 to 39 percent of normal stocking. 

Although further stratification would have yielded categories that were 

more homogeneous, we felt that this degree of stratification was sufficient 

considering the biological response data and projection model that we planned 

to use. Figure 1 shows how the stands were combined into treatment opportun- 

ity classes. 

DISCUSSION OF TABLES 

Data in all tables come from inventories of various years. For this 

reason, we cannot expect totals to agree with other published data which are 

generally adjusted for recent changes in land use and to a common point in 

time. The amount of detail in these tables makes this kind of adjustment in- 

feasible. This does not detract from these data as an estimate of the relative 

condition of forests in western Washington and western Oregon. However, 

totals should be used cautiously where these kinds of adjustments are important. 

For all owners except National Forest, table 1 shows the total area of 

commercial forest land in conifer stands, hardwood stands on conifer sites and 

on hardwood sites, and other by productivity class in western Oregon and west- 

ern Washington. Data for five National Forest working circles are shown in 

table 2. 

For the same owners and regions, table 3 shows the area of hardwood 

stands on conifer sites by age of stand. These have been classified according 

to their potential for conifer production. There is no comparable table for the 

five National Forest working circles because there were no such acres identified. 

The acreage shown here sets an upper limit on the opportunity for converting 

hardwood stands to conifer. The age of the existing hardwood stands and their 

potential for conifer production are useful for estimating the economic feasibility 

of the alternative to convert hardwood stands to conifer. 
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Figure 1. --Identification of treatment possibilities. For convenience, 

productivity stratification is not shown in this figure but is available 

in the tables. Possible treatments: A - Convert to conifer; B - Commer— 

cial thin, commercial thin and fertilize; C - Fertilize; D - Precommercial 

thin; E - Clean and weed or regenerate. 



Tables 4, 5, and 6 show by State and owner the area in conifer stands by 
age, productivity, and stocking classes. Table 7 shows the same data for five 
National Forest working circles. These data can be used to delimit the oppor- 
tunities for commercial thinning and fertilization. 

Tables 8 and 9 can be used to delimit the opportunities for spacing control. 
The 450-tree limit per acre represents an average spacing of approximately 10 
by 10 feet. 

Table 10 includes all Region 6 National Forest areas in western Oregon 

and western Washington. These data, which show area by age, come from 

Region 6 timber management plans and inventory statistics and were essential 

to the calculation of most existing allowable cuts. Table 10 has been included 

so that the total commercial forest:land in western Oregon and western Wash- 

ington for each owner can be accounted for in a format basic to analysis of the 

area's timber harvesting potential. 

CONCLUSIONS 

The data provided here are a necessary ingredient to any serious consider- 

ation of future timber supplies in the Douglas-fir region. Although the actual 

limits used to identify opportunities might vary according to others' opinions of 

owner objectives or to local conditions, these data still provide a valid basis for 

estimating the extent of management opportunities. 
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Table eae of commercial forest land by ecnifer 1 

stand type for five National Forest working cireles 

western Washington and western Oregon 

Stand type 

Conifer stands 
Hardwood stands on 

conifer sites 

Other 
Hardwood stands on 

hardwood sites 

Total 

Conifer stands 
Hardwood stands on 

conifer sites 
Other 

Hardwood stands on 
hardwood sites 

Total 

1/ 

circles are: 

251,000 

13,000 

264,000 

114,000 

6,000 

119,000 

Data as of date of inventory. 
south Mount Baker, 1965; 

Siskiyou, 1967; and Umpqua, 1968-69. 

(In acres) 

tin | tet 

Low 

Western Washington 

246 ,000 621,000 

17,000 29,900 

263,000 650,000 

Western Oregon 

474 ,000 1,428,000 

16,000 82 ,000 

6,000 41,000 

496 ,000 1,552,000 

Total 

1,119,000 

59 ,000 

1,178,000 

2,016,000 

104,000 

47 ,000 

2,167,000 

Inventory dates of National Forest working 
Gifford Pinchot, 1969; Rogue River, 1967; 
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Table 8.--Area~ — in 15- and 25-year conifer stands by tyoos 

3 

450 |Less than} 450 j{Less than] 450 |Less than} 450 |Less than} 450 |Less than] 450 

or more} 450 jor more 450 jor more 450 or more 450 or more 450 or more 

Western Washington 

POP arya feet VEty » and owner in western Washington and western Oregon 

(Ins) 

Forest industry--Continued Other private 

Less than 0 |Less than 450 |Less than 450 Less than] 450 |Less than} 450 |Less than} 450 
450 fore 450 or more 450 or more 450 or more 450 or more 450 or more 

Western Washington--Continued 

Less than 

15 11,000 2,000 17,000 24,000 24,000 3,000 52,000 29,000 55,000 18,000 52,000 2,000 000 1,000 148,000 21,000 11,000 -- 16,000 -- 21,000 2,000 48,000 2,000 

25 17,000 -- 37,000 14,000 28,000 16,000 83,000 30,000 62,000 14,000 17,000 30,000 000 7,000 93,000 51,000 22,000 -- 24,000 -- 53,000 4,000 99,000 4,000 
eee — ee ne Ee aE a Se he ee Lee nee a a SS aS a Sa LL ee Gere on 

Total 28,000 2,000 54,000 39,000 52,000 19,000 134,000 60,000 117,000 32,000 69,000 32,000 000 8,000 241,000 72,000 33,000 -- 41 ,000 -- 74,000 6,000 147,000 6,000 

Western Oregon Western Oregon--Continued 

15 14,000 -- 8,000 -- -- 7,000 21,000 7,000 17,000 12,000 -- 35,000 000 56,000 25,000 104,000 30,000 -- 8,000 14,000 -- -- 38,000 14,000 

25 -- 8,000 -- -- -- -- -- 8,000 14,000 29,000 8,000 8,000 --- 8,000 22,000 45,000 23,000 23,000 14,000 7,000 -- -- 37,000 29,000 

Total 14,000 8,000 8,990 -- -- 7,000 21,000 15,000 31,000 42,000 8,000 44,000 000 64,000 46,000 149,000 53,000 23,000 22,000 21,000 -- -- 74,000 43,000 

a a ee 

/ Data are as of date of inventory and have not been adjusted to agree with updated area statistics. ef Excludes stands with less than 30 percent of normal stocking. 

Inventory dates are: western Oregon, 1961-62; southwest Washington, 1963; Olympic Peninsula, 1965; and Puget 3/ All public ownerships except National Forests. 

Sound, 1966. 
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1/ 2/ 
Table 9.--Area— in 15- and 25-year conifer stands by trees per acre 

and productivity for five Nattonal Forest working circles 

in western Washington and western Oregon 

(In acres) 

450 Less than 450 |Less than| 450 Less than 
or more 450 or more 450 or more 450 

Western Washington 

Less than 450 
or more 

15 a 2,000 -- 4,090 13,000 4,000 13,000 9,000 
25 =~ -- =e 4,000 2,000 4,000 2,000 

Total a 2,000 -- 4,000 17,000 6 ,000 17,000 11,000 

Western Oregon 

15 =< == 2,900 == 16,000 7,000 18,000 7,000 
25 ae -= 2,000 -- 4] ,000 2,000 43,000 2,000 

Total =~ =e 4,000 =e 57,000 9 ,000 61,000 9,000 

Wy Data as of date of inventory. Inventory dates of National Forest working circles are: 
south Mount Baker, 1965; Gifford Pinchot, 1969; Rogue River, 1967; Siskiyou, 1967; and Umpqua, 
1968-69. 

al Excludes stands with less than 30 percent of normal stocking. 

1/ Table 10.--Area of commercial forest land— by age class on 

Nattonal Forest land, in western Washington and 

western Oregon 

(In acres) 

Nonstocked 88,000 198,000 
<6 129,000 152,000 
10 49,000 132,000 
20 18,000 100,000 
30 42 ,000 69,000 
40 57,000 181,000 
50 63,000 131,000 
60 53,000 225 ,000 
70 31,000 174,000 
80 52,000 179,000 
90 20,000 85 ,000 

100 48 ,000 173,000 
>100 748 ,000 1,909 ,000 

Mixed age »>100 130,000 338 ,000 
Mixed age <100 240,000 703 ,000 
Mixed age unclassified 97,000 73,000 

Total 1,867,000 4,822,000 

Mi Data are from inventory or management plan statistics. For 
certain forests the area base is total commercial forest land; for 
others only area of commercial forest land classified as “timber key 

20 value" is included. Dates of published data range from 1962 to 1970. 
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STAND CLASSIFICATION 

We used Forest Survey inventory data to develop the data base from which 

candidate stands could be identified for management treatments. Ideally for this 

purpose, we would like to identify very uniform stands that are homogeneous with 

respect to present and future yield without additional treatment, with respect to 

response to treatments, and with respect to costs of treatments, because these 

factors are important determinants of economic feasibility and potential harvest. 

However, Forest Survey inventory field data collection procedures are 

designed to obtain relatively complete information on the total tree population 

within a sample area. This includes recording information on all trees ranging 

in size from seedlings through mature sawtimber. Usually, stand attributes 

such as age or stocking are developed from all of the measured components. 

However, in defining management or treatment opportunities, not all components 

of a stand are viewed equally. A case in point would be a mature sawtimber 

stand with sapling or poletimber components. Where harvesting methods would 

destroy these smaller trees, they are of no interest to the forest manager and 

should not be counted in stocking nor considered in determining stand age. 

Similarly, in a predominantly young stand, the residual large older sawtimber 

trees--which currently enter into Survey stocking determination--should not be 

considered in economic analysis of thinning opportunities and have been omitted 

in our procedures. 

The variables we used to identify candidate stands were stocking by soft- 

woods and hardwoods, age class, and trees per acre. We also stratified all 

areas by productivity classes. The following sections define these variables 

as we employed them. 

Stocking 

Stocking is the measure used to indicate how well the productive potential 

of the forest is being utilized. In assessing opportunities in terms of stocking, 

stands which contain just enough trees to realize the productive potential of the 

forest usually need no additional treatment beyond perhaps fertilization. Stands 

with more stocking offer opportunity to increase value or total yields by reducing 

stocking to fewer but more desirable trees and by offsetting loss through mortal- 

ity. If stocking is less than desirable, other alternatives such as reinforcement 

planting or regeneration cutting might be examined. Whether or not management 

opportunities exist and the nature of the opportunities thus depend heavily on 

stocking. 

Normal yield tables are used as the basis for establishing stocking stan- 

dards. These tables are developed from even-aged and usually single-species 

stands. However, Forest Survey sample plots may be of mixed species, mixed 

age, or both. We therefore use a stocking standard that is a weighted average 

of the various species and age classes present by treating each tree individually 

as if it were growing in a stand of trees of like species and stage of development. 

22 



The individual tree approach is based on the hypothesis that the growing Space 
occupied by a tree is related to the species and diameter. That is, a tree of 
a given species and diameter utilizes the same growing space, regardless of 
the kind of stand in which it is located. Thus a tree, that if growing in a homo- 
geneous stand would represent 5 percent of a normal stand, will contribute 5 
percert to the stocking measure regardless of the type of stand in which it is 
located. 

The stocking percents that we use in this analysis are therefore percents 
of ''normal'' stocking. There is a departure from this method, however, for 
trees under 5.0 inches d.b.h. Our philosophy is that seedling and sapling 
stands are fully stocked when they contain enough trees to utilize the full growth 
potential of the site by the time the stands reach 5.0 inches d.b.h. Therefore, 
the percent stocking contribution of a tree less than 5.0 inches d.b.h. is dis- 
counted for anticipated mortality. The factors applied to stocking of these trees 
are: 

3.0-4.9 inches d.b.h. 0.95 

1.0-2.9 inches d.b.h. O87 

Less than 1.0 inch d.b.h. 0.79 

In establishing the stocking classes necessary to identify treatment oppor- 
tunities, we identified the stand components as follows: 

(1) Softwood or hardwood type. 

Based on majority of stocking including all live sound trees of 
commercial species. 

(2) Treatment opportunities in softwood stands. 

a. For precommercial thinning, only stand ages 15 and 25 were 

considered and all live trees were included in establishing 

numbers of trees. 

b. For all other treatments including commercial thinning, 

fertilization, and harvest cutting, only live sound softwood 

trees were included in our definition of stocking. In stands 

classified by Survey as sawtimber, seedlings and saplings 

were not included; in poletimber stands, seedlings were 

not included. 

Stand age 

Our purpose in defining stand age is to identify the stand component that 

represents the "management opportunity.'' Stands in the Douglas-fir region 

that do not exhibit a clear even-age pattern will often be managed for the 

"important'' component, ignoring the other components. For this reason and 

also because we don't know how to project management of mixed-age stands, 

we classified all stands into even-age stands by 10-year age classes. 

Ten-year stand ages were assigned to conifer and hardwood stands based 

on calculations of stocking in live sound softwoods in softwood stands and live 

23 



sound hardwoods in hardwood stands. Stocking was arrayed in 10-year age 

classes from 10 through 200. We then looked at the sums of stocking for all 

combinations of three adjacent 10-year age classes to identify the group with 

the highest sum. The tentative stand age assigned would be the middle one of 

these three, unless one of the end classes contained over 50 percent of the 

stocking in the group, in which case that age class would be the tentative stand 

age. Beyond age class 200, Survey data recognize only age 250 and 350 and 

older. Since we are not interested in old-growth stands in terms of treatment 

opportunities, we are not particularly concerned with these older age classes. 

However, if we have a higher percent stocking in either the 250 or 350 age 

class than we do in the triplet used to set the tentative age, we would put this 

stand in the 155-year-and-older category. 

Site Productivity 

Our site classification is based on Survey-defined site indices. Our 

'medium!' site includes Douglas-fir site indices 130, 140, and 150. Site indices 

above and below that range are "high" and "low,'' respectively. For conifer- 

site trees other than Douglas-fir, ''medium" site included those site indices for 

which the cubic-foot mean annual increment at culmination was comparable to 

that for Douglas-fir. This would include, for example, western hemlock site 

indices 100 and 110. ''High" and ''low'' sites were treated similarly. Most 

Forest Survey site trees are conifers (even on hardwood stands). Where the 

site tree was a hardwood and we wanted a conifer site productivity (to evaluate 

See eee eee we converted, using the site equivalencies assumed in Yoho 

et al. 

S James G. Yoho, Dantel E. Chappelle, and Dennis L. Schweitzer. The economics 
of converting red alder to Douglas-fir. USDA For. Serv. Res. Pap. PNW-88, 1969. 
Pae. Northwest For. & Range Exp. Stn., Portland, Oreg. 
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The mission of the PACIFIC NORTHWEST FOREST 
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: 

1. Providing safe and efficient technology for inventory, 

protection, and use of resources. 

2. Development and evaluation of alternative methods 

and levels of resource management. 

3. Achievement of optimum sustained resource produc- 

tivity 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 will be made 

available promptly. Project headquarters are at: 

Fairbanks, Alaska Portland, Oregon 

Juneau, Alaska Olympia, Washington 

Bend, Oregon Seattle, Washington 

Corvallis, Oregon Wenatchee, Washington 

La Grande, Oregon 

Mailing address: Pacific Northwest Forest and Range 

Experiment Station 

P.O. Box 3141 

Portland, Oregon 97208 



The FOREST SERVICE of the U.S. Department of Agriculture 
is dedicated to the principle. of multiple use management of the 

Nation’s forest resources for sustained yields of wood, water, 
forage, wildlife, and recreation. Through forestry research, co- 
operation with the States and private forest owners, and man- 
agement of the National Forests and National Grasslands, it 

strives — as directed by Congress’= to provide increasingly greater 

service to a growing Nation. | 
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