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PREFACE 

This publication summar izes  the resul ts  of the third reinventory of s ix  
counties in  southwest Washington: Clark, Cowlitz, Lewis, Pacific, Skamania, 
and Wahkiakurn. This block of 6 counties i s  one of 10 such blocks s e t  up in the 
States of Oregon and Washington by the Fo re s t  Survey to  facilitate order ly  re -  
inventories of the t imber  resources ,  Each block will be reinventorjed a t  10- 
year  intervals and the resul ts  published in a single report  for  the block. The 
five blocks in Washington a r e  southwest Washington, Olympic, Puget Sound, 
central  Washington, and eas te rn  Washington. 

The field data f o r  southwest Washington were  collected for  a l l  lands 
except the National Fores t s  during the summer  of 1963; data were  summarized 
a s  of January 1,  1964. Field data were collected in 1960 and 1961 fo r  the 
Gifford Pinchot National Fo re s t  and in  1956 for  the Mineral Working Circle  of 
the Snoqualmie National Forest .  Adjustments we r e  made for  land exchanges 
s ince then. No attempt was made to  adjust the volume est imates  on National 
Fo re s t  lands fo r  t imber  cut, growth, o r  the October 1962 windstorm. 

Previous inventories of these counties were made in the years  shown 
below: 

Initial 
County inventory 

Clark 1931 
C owlitz 1930-31 
Lewis 1931 
Pacific 1932 
Skamania 1930-31 
W ahkiakum 1931 

F i r s t  Second 
reinventory reinventory 

1943 1949 
1939 1949 
1939 1952 
1938 1950 
1950 - - 
1940 1949 

The original inventory of s outhwes t Washington was conducted during 
the period 1930-31, and the resul ts  were  released in 1934 a s  a s e r i e s  of pam- 
phlets containing fores t  s ta t is t ics  for  each county, During the period 1938-43, 
this inventory was updated and the resul ts  issued in a s e r i e s  of pamphlets con- 
taining fores t  s ta t is t ics  for  each county. Results of the subsequent reinventories 
in 1949 to  1952 were  released in individual county reports  1 to  2 years  following 
completion of the field inventory. 

Such inventories a r e  a par t  of the Fo re s t  Survey--a nationwide project 
of the Fores t  Service authorized by the McSweeney-McNary Fo re s t  Research 
Act of 1928, amended June 25, 1949. The purpose of the Fo re s t  Survey i s  to  
periodically inventory the extent and condition of fores t  lands and the amount 
and kind of t imber  volume on them; to  determine rates  of fores t  growth and 
depletion; to  estimate t imber  cut and probable future trends in t imber  require- 
ments  ; and to  analyze and make available survey information needed in  the for -  
mulation of fores t  policies and programs. Resurveys a r e  made a s  necessary  
to  keep the basic information up t o  date, 



The Forest Survey is  conducted in the various forest regions of the 
Nation by the regional Experiment Stations of the U. S. Forest Service, In the 
States of Oregon and Washington, it i s  the responsibility of the Pacific North- 
west Forest and Range Experiment Station at  Portland, Oregon, 
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SOUTHWEST WASHINGTON'S FOREST RESOURCE IN BRIEF 

COMMERCIAL FOREST LAND-- 
Totals 3,721,000 a c r e s  and i s  82 percent of the land a r e a ;  
Is 40 percent publicly owned and 60 percent private; 
Has sawtimber stands on 62 percent of i ts  a r ea ;  and 
Is 47 percent Douglas-fir type, 33 percent other softwood types, 17 per- 

cent hardwood types, and 3 percent nonstocked, 

GROWING STOCK VOLUMED- 
Totals 18, 725 million cubic feet; 83 percent in three species,  Douglas- 

f i r ,  western hemlock, and Pacific s i lver  f i r ;  
Is 51 percent publicly owned; 
Is 89 percent in t rees  of sawtimber s ize;  and 
Is 94 percent softwoods, 

SAWTIMBER VOLUME-- 
Totals 110, 691 million board feet,  International 114-inch rule (88,698 

million board feet, Scribner rule) ;  
Is 52 percent publicly owned; and 
Is 48 percent in  t r ee s  over 29.0 inches in diameter,  

NATIONAL FOREST OWNERSHIP- - 
Has 29 percent of the commercial  fores t  a rea ;  
Controls 36 percent of the sawtimber a r e a ;  and 
Holds 42 percent of the sawtimber volume. 

OTHER PUBLIC OWNERSHIP-- 
Has 11 percent of the commercial  fores t  a r ea ;  
Controls 11 percent of the sawtimber a r ea ;  and 
Holds 10 percent of the sawtimber volume. 

FOREST INDUSTRY OWNERSHIP- - 
Has 42 percent of the commercial  fores t  a r ea ;  
Controls 39 percent of the sawtimber a r e a ;  and 
Holds 43 percent of the sawtimber volume. 

FARMER AND MISCELLANEOUS PRIVATE OWNERSHIP-- 
Has 18 percent of the commercial fores t  a rea ;  
Controls 14 percent of the sawtimber a rea ;  and 
Holds 5 percent of the sawtimber volume, 

NET ANNUAL GROWTH-- 
Totals 274 million cubic fee t  (1, 328 million board feet, International 

114-inch rule,  989 million board feet, Scribner);  
Is 1.5 percent of growing-stock volume; and 
Is 78 percent softwood. 

AVERAGE ANNUAL CUT OVER THE PAST 5 YEARS-- 
Has been 1,761 million board feet  Scribner rule ,  of which 68 percent 

has  been private t imber.  
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Table 2.--Area of commercial forest land, by ownership classes, 

southwest Washington, January 1, 1964 

(In acres) 

Ownership class Area 

National Forest 

Other Federal: 
Bureau of Land Management 
Indian 
Miscellaneous Federal 

Total other Federal 

State 

County and municipal 

Forest industry: 
Pulp and paper 
Lumber 
Other 

Total forest industry 

Farmer, owned 

Miscellaneous private 

All ownerships 3,721,000 



Table 3.--Area of commercial forest land, by county and ownership 

classes, southwest Washin~ton, January 1, 1964 

(In acres) 

Clark 225,000 1,000 55,000 44,000 125,000 
Cowlitz 651,000 18,000 76,000 411,000 146,000 
Lewis 1,247,000 334,000 110,000 543,000 260,000 
Pacific 522,000 -- 67,000 385,000 70,000 
Skamania 935,000 712,000 76,000 90,000 57,000 
Wahkiakum 141,000 -- 30,000 90,000 21,000 

All counties 3,721,000 1,065,000 414,000 1,563,000 679,000 

Farmer and 
miscel- 
laneous 
private 

Table 4.--Area of commercial forest land, by stand-size and ownership 

classes, southwest Washington, January 1, 1964 

(In acres) 

Forest 
industry 

County 

Sawtimber stands: 
Large 1,342,000 543,000 101,000 579,000 119,000 
Small 947,000 282,000 139,000 316,000 210,000 

A1 1 
ownerships 

Total 2,289,000 825,000 240,000 895,000 329,000 

Farmer and 
miscel- 
laneous 
private 

Poletimber stands 435,000 124,000 47,000 159,000 105,000 
Sapling and 

seedling stands 895,000 92,000 113,.000 472,000 218,000 
Nonstocked areas 102,000 24,000 14,000 37,000 27,000 

National 
Forest 

Forest 
industry 

All classes 3,721,000 1,065,000 414,000 1,563,000 679,000 

Other 
public 

Other 
public 

All 
ownerships 

National 
Forest 



Table 5.--Area of commercia1,forest land, by stand-volume classes for sawtimber 

and other stand-size classes, southwest Washington, January 1, 1964 

(In acres) 

Less than 1,500 board feet 

1,500 to 5,000 board feet 

Stand volumes per acrdl 

More than 5,000 board feet 2,380,000 2,165,000 215,000 

All classes 3,721,000 2,289,000 1,432,000 

L1 Net volume, International 114-inch rule. 

Area by stand-size classes 

Table 6.--Area of commercial forest land, by stocking classes 

of growing-stock trees and by stand-size classes, 

Other 
stands 

All 
stands 

southwest Washington, January 1, 1964 

Sawt imber 
stands 

(In acres) 

70 percent or more 2,274,000 1,725,000 247,000 302,000 (L/ 1 

40 to 69 percent 805,000 390,000 79,000 336,000 (11 ) 

10 to 39 percent 540,000 174,000 109,000 257,000 (L/ 1 

Less than 10 percent 102,000 (11 (r/ > (11) 102,000 

All classes 3,721,000 2,289,000 435,000 895,000 102,000 

Stocking class 

11 - 
Not applicable. 

Non- 
stocked 
stands 

All stands 
Sawtimber 
stands 

Poletimber 
stands 

Sapling 
and 

seed1 ing 
stands 



Table 7.--Area of commercial forest land, by yield and ownership 

Lclasses, southwest Washington, January 1, 1964 

(In acres) 

120 or more 2,388,000 364,000 328,000 1,236,000 460,000 

85 to 120 535,000 243,000 44,000 172,000 76,000 

50 to 85 689,000 371,000 29,000 146,000 143,000 

Less than 50 109,000 87,000 13,000 9,000 -- 

All classes 3,721,000 1,065,000 414,000 1,563,000 679,000 

11 - A classification in terms of capacity for cubic-foot annual growth per 
acre. 

Farrper and 
miscel- 
laneous 
private 

Table 8.--Area of commercial forest land, by forest types and ownership 

classes, southwest Washington, January 1, 1964 

(In acres) 

Forest 
industry 

Yield clas&/ 
(cubic feet) 

Douglas-f ir 
Ponderosa pine 
Hemlock- Sitka spruce 
Spruce- fir 
Lodgepole pine 
Western white pine 
Red alder 
Other hardwoods 
Nonstocked 

All 
ownerships 

All types . 

Private 
ownerships 

Nat i.onal 
Forest 

Public 
ownerships Type 

Other 
public 

A1 1 
ownerships 



Table 9.--Area of noncommercial forest land, by forest types, 

southwest Washington, January 1, 1964 

(In acres) 

Douglas-f ir 
Hemlock- Sitka spruce 
Lodgepole pine 
Spruce- fir 
Hardwoods 
Nonstocked 
Subalpine 
Noncommercial rocky 
Noncommercial other 

All types 

Unproductive 
areas Type 

Less than 500 acres. 

Table 10.--Volume of all growing stock and sawtimber on commercial forest 

land, by counties, southwest Washington, January 1, 1964Ll 

All areas 
Productive- 
reserved 
areas 

Million Million Million 
cu. ft. bd. ft. bd. ft. 

County 

Clark 
Cowlitz 
Lewis 
Pacific 
Skamania 
Wahkiakum 

All counties 

All growing 
stock 

In this and all subsequent tables, conifer volumes are in terms of 32- 
foot logs for Scribner rule and 16-foot logs for International 114-inch rule. 
All hardwood volumes are in terms of 8-foot logs. 

Sawtimber 

International 
114-inch rule 

Scribner 
rule 



Table 11.--Volume of all growing stock and sawtimber on com- 

mercial forest land, by county and ownership class, 

southwest Washington, January 1, 1964 

------------------- Million cubic feet ------------------- 

All growing stock: 

Clark 329 2 88 116 123 

Cowlitz 3,176 152 442 2,345 237 

Lewis 5,983 2,608 418 2,309 648 

Pacific 2,495 -- 272 1,995 228 

Skamani a 6,048 4,892 501 553 102 

Wahkiakum 694 -- 146 498 50 

Total 18,725 7,654 1,867 7,816 1,388 

Farmer and 
miscel- 
laneous 
private 

County 

------------------ Million board fee&/ -------- ---------- 

Sawtimber: 

Clark 1,280 6 406 407 461 

Cowlitz 19,966 994 2,973 14,877 1,122 

Lewis 

Pacific 

Skamani a 

Wahkiakum 

Total 

Total 110,691 46,740 10,651 47,425 5,875 

'' International 114-inch rule. 

Forest 
industry 

National 
Forest 

Other 
pub1 ic 



Table 12.--Number of growing-stock trees on commercial forest land, 

by diameter classes and by softwoods and hardwoods, 

southwest Washington, January 1, 1964 

(Thousands of trees) 

5.0 - 6.9 
7.0 - 8.9 
9.0 - 10.9 
11.0 - 12.9 
13.0 - 14.9 
15.0 - 16.9 
17.0 - 18.9 
19.0 - 28.9 
29.0 - 38.9 
39.0 and larger 

Diameter class 
(inches d.b.h.) 

All classes 

Table 13.--Number of cull and salvable dead trees on commercial 

forest land, by diameter groups and by softwoods and 

hardwoods, southwest Washington, January 1, 1964 

(Thousands of trees) 

Hardwoods All species 

Diameter class I Cull trees Salvable 
(inches d.b.h.) I dead trees % 

Softwoods 

I I _ 

Softwoods: 
5.0 - 10.9 16,958 -- 
11.0 - 18.9 1,250 20,496 
19.0 and larger 1,956 16,200 

Total 20,164 36,696 

Hardwoods: 
5.0 - 10.9 12,507 -- 
11.0 - 18.9 744 1,100 
19.0 and larger 191 104 

Total 13,442 1,204 

All species 33,606 37,900 



Table 14.--Volume of timber on commercial forest land, by 

class of timber and by softwoods and hardwoods, 

southwest Washington, January 1, 1964 

(In million cubic feet) 

Sawtimber trees : 
Saw-log portion 
Upper-stem portion 

Class of timber 

Total 16,636 16,000 636 

Poletimber trees 2,089 1,554 535 

All species 

All growing-stock 
trees 18,725 17,554 1,171 

Sound cull trees: 
Sawtimber-size 
Poletimber-size 

Softwoods 

Total 202 92 110 

Hardwoods 

Rotten cull trees: 
Sawtimber-size 23 23 -- 
Poletimber-size 3 1 2 

Total 26 24 2 

Salvable dead trees: 

Total, all timber 20,385 19,064 1,321 



Table 15.--Volume of all growing stock and sawtimber on commercial 

forest land, by ownership classes and by softwoods and 

hardwoods, southwest Washington, January 1, 1964- 

All growing stock: 
National Forest 
Other public 
Forest industry 
Farmer and miscellaneous 
private 

Timber and ownership classes 

All ownerships 

Sawtimber (International 
114-inch rule) : 
National Forest 
Other public 
Forest industry 
Farmer and miscellaneous 
private 

All species 

All ownerships 

Sawtimber (Scribner rule) : 
National Forest 
Other public 
Forest industry 
Farmer and miscellaneous 
private 

Softwoods 

All ownerships 

Hardwoods 

-------------- Million board feet --------------- 



Table l6.--~0l~me of all growing stock and sawtimber on commercial 

forest land, by stand-size classes and by softwoods and 

hardwoods, southwest Washington, January 1, 1964 

------------- Million cubic feet ------------- 

All growing stock: 
Sawtimber stands 17,527 16,671 856 
Poletimber stands 755 556 199 
Sapling and seedling stands 438 324 114 
Nonstocked areas 5 3 2 

Total 18,725 17,554 1,171 

Hardwoods 

------------- Million board feet ------------- 

Sof twoods Stand-size classes 

Sawtimber (International 
114-inch rule) : 
Sawtimber stands 
Poletimber stands 
Sapling and seedling stands 
Nonstocked areas 

All species 

Total 

Sawt imber (Scribner rule> : 
Sawtimber stands 
Poletimber stands 
Sapling and seedling stands 
Nonstocked areas 

Total 



Table 17.--Volume of all growing stock on commercial forest land, by species and diameter 

classes, southwest Washington, January 1, 1964 

(In million cubic feet) 

Sof twoods : 
Douglas-fir 
Ponderosa pine 
Western white pine 
Lodgepole and 
whitebark pine 

White and grand fir 
Pacific silver fir 

I Noble fir 
w Subalpine fir 

Engelmann spruce 
Sitka spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western larch 

Species 

Total 

Hardwoods: 
Red alder 
Oregon ash 
Black cottonwood 
and aspen 

Bigleaf maple 

Diameter class 
(inches at breast height) 

Total 

A1 1 
classes 

All species 

U Less than 500,000 cubic feet. 

5.0- 
6.9 

7.0- 
8.9 

9.0- 
10.9 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
28.9 

29.0- 
38.9 

39.0& 
larger 



Table 18.--Volume of sawtimber on commercial forest land, by species and diameter classes, 

southwest Washington, January 1, 1964 (International 114-inch rule) 

(In million board feet) 

Softwoods : 
Douglas-fir 
Ponderosa pine 
Western white pine 
Lodgepole and 
whitebark pine 

White and grand fir 
Pacific silver fir 
Noble fir 
Subalpine fir 
Engelyann spruce 
Sitka spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western larch 

Species 

Total 107 ,.008 4,354 5,177 5,818 5,946 32,586 23,593 29,534 

Hardwoods: 
Red alder 2,536 536 593 498 300 560 4 9 -- (Ll) 
Oregon ash 5 2 15 3 12 10 12 -- 
Black cottonwood 
and aspen 112 16 10 19 6 2 0 20 2 1 

Bigleaf maple 983 109 132 187 148 272 9 5 4 0 

Diameter class (inches at breast height) 

Total 3,683 676 738 716 4 64 864 164 6 1 

A1 1 
classes 

All species 110,691 5,030 5,915 6,534 6,410 33,450 23,757 29,595 

'' Less than 500,000 board feet. 

11.0- 
12.9 

13.0- 
14.9 

15.0- 
16.9 

17.0- 
18.9 

19.0- 
28.9 

29.0- 
38.9 

39.0 and 
larger 



Table 19.--Volume of sawtimber on commercial forest land, by species and diameter classes, 

southwest Washington. January 1, 1964 (Scribner rule) 

(In million board feet) 

Softwoods: 
Douglas-fir 
Ponderosa pine 
Western white pine 
Lodgepole and 
whitebark pine 

White and grand fir 
Pacific silver fir 

I Noble fir 
w Subalpine fir 
ul 
I Engelmann spruce 

Sitka spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western larch 

Species 

Total 

Hardwoods: 
Red alder 2,457 511 570 483 293 552 4 8 

-- 
(Ll) 

Oregon ash 50 14 3 11 10 12 - - 
Black cottonwood 
and aspen 110 15 10 19 5 20 20 2 1 

Bigleaf maple 960 105 127 180 144 268 95 4 1 

Diameter class (inches at breast height) 

Total 

All species 88,698 3,340 4,078 4,683 4,703 26,134 19,765 25,995 

A1 1 
classes 

L/ Less than 500,000 board feet. 

29.0- 
38.9 

11.0- 
12.9 

39.0 and 
larger 

13.0- 
14.9 

17.0- 
18.9 

15 .O- 
16.9 

19.0- 
28.9 



Table 20.--Volume of all growing stock on commercial forest land, by species 

and county, southwest Washington, January - - -  1, 1964 

(In million cubic feet) 

Softwoods: 
Douglas-fir 
Ponderosa pine 
Western white pine- 
Lodgepole and 
whitebark pine 

White and grand fir 
Pacific silver fir 
Noble fir 
Subalpine fir 
Engelmann spruce 
Sitka spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western larch 

Total 

Wahkiakum 

Hardwoods: 
Red alder 
Oregon ash 
Black cottonwood 
and aspen 

Bigleaf maple 

Skamania 

Total 

Pacific 

All species 

Species 

U Less than 500,000 cubic feet. 

Total Lewis Clark Cowlitz 



Table 21.--Volume of sawtimber an commercial forest land, 

by species and county, southwest Washinpton, 

January 1, 1964 (International 114-inch rule1 

(In million board feet) 

Softwoods: 
Douglas- fir 
Panderosa pine 
Western white pine 
Lodgepole and 
whitebark pine 

White and grand fir 
Pacific silver fir 
Noble fir 
Subalpine fir 
Engelmann spruce 
Sitka spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western larch 

Species 

Total 

Hardwoods: 
Red alder 
Oregon ash 
Black cottonwood 
and aspen 

Bigleaf maple 

Total 

Total 

All species 

11 - 
Less than 500,000 board feet, International 114-inch rule., 

Clark Skamania Wahkiakum Pacific Cowlitz Lewis 



Table 22.--Volume of sawtimber on commercial f o r e s t  l and ,  by spec ies  and county, 

southwest Washinpton, January 1, 1964 (Scribner  r u l e )  

( In  m i l l i on  board f e e t )  

Softwoods: 
Douglas-f i r  
Ponderosa pine 
Western white  pine 
Lodgepole and 

whitebark pine 
White and grand f i r  
P a c i f i c  s i l v e r  f i r  
Noble f i r  
Subalpine f i r  
Engelmann spruce 
S i t ka  spruce 
Mountain hemlock 
Western hemlock 
Alaska-cedar 
Western redcedar 
Western l a r ch  

Species 

Total 

Hardwoods : 
Red a lde r  
Oregon ash 
Black cottonwood 

and aspen 
Bigleaf maple 

Total  

Total  

A l l  species  

Skamania 

1.' Less than 500,000 board f e e t .  

Clark Wahkiakum P a c i f i c  Cowlitz Lewis 



Table 23.--Net annual growth of all grow in^ stock and sawtimber on commercial 

forest land, by species, southwest Washington, 196G1 

Million cu. ft. --------- Million bd. ft. ---------- 
Softwoods: 

Douglas-fir 130 722 524 
True firs 18 89 68 
Western hemlock 57 304 211 

Species 

Other 9 22 11 

Total 2 14 1,137 814 

All growing stock 

Hardwoods 60 191 175 

All species 274 1,328 989 

Sawtimber 

L1 Based on measured growth and mortality for the period 1953-63. 

International 
114-inch rule 

- 

Table 24.--Average annual mortality of growing stock and sawtimber on commercial 

11 forest land, by species, southwest Washington, 1953-63- 

Scribner rule 

Species 
I I 

-- - - 

Sawt imber 

Million cu. ft. --------- Million bd. ft . ----.----- 

All growing stock 

Softwoods: 
Douglas-f ir 84 536 448 
True firs 43 246 192 
Western hemlock 100 645 516 
Other 28 176 139 

Total 255 1,603 1,295 

International 
114-inch rule 

Hardwoods 15 52 50 - 

Scribner rule 

A11 species 270 1,655 1,345 

L1 Includes estimated loss due to October 12, 1962, windstorm of 930 million 
cubic feet of growing stock and 5,917 million board feet, International 114-inch 
rule (4,811 million board feet, Scribner), of sawtimber. 



Table 25.--Volume of salvable dead sawtimber-size trees on 

commercial forest land, by softwoods and hard- 

woods. southwest Washington, January 1, 1 9 6 4 ~  

(In million board feet) 

Sof twoods 
Hardwoods 

All species 9,824 7,985 

Scribner rule Species group 

L' Includes 1962 blowdown on lands other than National Forests. 

International 
1/4-inch rule 

Table 26.--Timber harvest, by ownership class, southwest Washington, 1950-63 (Scribner rule) 

(In thousand board feet) 

Source: Reports of the State of Washington Dept. of Natural Resources, U.S. Bureau of Land 
Management, U.S. Bureau of Indian Affairs, and Division of Timber Management, Region 6, U.S. 
Forest Service. 

" For the years 1950-54, data for private and State ownerships werenot separated. 

Other 
public 

Y ead' Total National 
Forest Private State 



ACCURACY OF THE CURRENT INVENTORY DATA 

Fores t  Area and Timber Volume 

Sampling e r r o r s  a r e  quoted fo r  commercial forest  land a rea ,  noncom- 
merc ia l  forest  land a rea ,  net growing-stock volume of t imber in cubic feet,  and 
sawtimber volume in board feet International 1 /4-inch rule. 

The estimates of forest  land a rea  in southwest Washington were a l l  de- 
rived by sampling, except for a smal l  portion of the Snoqualmie National Fores t  
in Lewis County. For  this portion, a r e a  data were based on a complete enwner- 
ation by means of a forest  type map. These estimates a r e  assumed to have no 
sampling e r ro r .  Where sampling was used, sampling e r r o r s  were computed 
separately for each subunit and then combined into a single estimate for  the 
entire inventory unit. Thus, the sampling e r r o r s  for total a r e a  of commercial 
and noncommercial forest  land reflect the combined e r r o r s  from the sampled 
subunits, expressed as  a percent of the total a r e a  estimate for each class. 

The total volume estimates were derived entirely by sampling methods. 
Sampling e r r o r s  were calculated separately for each subunit, then combined 
into the total sampling e r r o r  estimates of board-foot and cubic-foot volume. 

The e r r o r s  which exist due to technique and judgment cannot be measured; 
however, in a l l  cases,  an effort was made to keep this type of e r r o r  to a mini- 
mum by close supervision and frequent checks of a l l  phases of the work. 

Table 27 presents the estimated sampling e r r o r  a s  a percent of the total 
estimate a t  the 68-percent and 95-percent probability levels. 

Table 27.--Sampling errors of estimates of forest area 

and timber volume 

Commercial forest land 3,721,000 acres - +0.7 - +l. 3 

Item 

Noncommercial forest land 206,000 acres - +7.2 - +14.0 
Vo 1 ume : 

Growing stock 18,725 million cubic feet - +2.4 - +4.8 
Sawtimber (International 

114-inch rule) 110,691 million board feet - +2.8 - +5.5 

I 

Estimated total 

I 

Sampling error in percent 

68-percent 
probability 

95-percent 
probability 



The sampling e r r o r  of any breakdown of these totals will be substantially 
grea te r  than for  the total. The smal le r  the breakdown the la rger  the sampling 
e r r o r .  An approximation of the sampling e r r o r  for  a fraction of the unit esti-  
mate  can be obtained by referr ing to  the following relationships: 

Fraction of unit 
es t imate  Multiplier 

For  example, an est imate  which i s  50 percent of the total  unit es t imate  
can be expected to  have a sampling e r r o r  about 1 .4  t imes that for  the unit total. 

C OMPARISON WITH PREVIOUS INVENTORIES 

Tables 28 and 29 present a r e a  and volume s ta t is t ics  a s  reported f o r  
four successive Fo re s t  Survey inventories in southwest Washington. Some of 
the differences between inventories a r e  due to  actual physical changes such a s  
cutting and growth of stands,  restocking of fo re s t  lands, and the shift of fo re s t  
land to  other uses. Some differences a r e  due to changes in definitions and 
standards of utilization and some to sampling and technique e r r o r s .  The la t te r  
differences complicate direct  comparison of the s ta t is t ics .  

Area. -- Total fores t  land a r e a  a s  shown in table 28 has decreased slowly 
but steadily over the past 25 years ,  This i s  attributed to  such fac tors  a s  urban 
development, expansion of powerline and road rights-of-way, and agricul tural  
and industrial  use. The a r e a  of commercial  fo res t  land has  remained almost  
constant over the past 15  yea r s ,  due in par t  to  reclassification a s  commercial  
fo res t  land of some a r e a s  previously under consideration fo r  reservat ion a s  
wild o r  wilderness a r ea s .  



Table 28.--Comparison of forest area statistics for southwest Washington 

(In acres) 

Commercial forest 3,858,000 3,904,000 3,725,000 3,721,000 

Noncommercial forest: 
Productive-reserved 3,000 28,000 128,000 48,000 
Unproductive 130,000 133.000 161,000 158,000 

Total noncomer- 
cia1 forest 133,000 161,000 289,000 206,000 

Current 
inventory 

1964 
Land class 

Total forest 3,991,000 4,065,000 4,014,000 3,927,000 

I Nonf ores t 558,000 523,000 533,000 611,000 

All land 1/4,549,000 ~4,588,000 ~4,547,000 2/4,538,000 

Second 
reinventory 
1949-52 

Initial 
inventory 

1933 

L/ From Government Land Off ice, U. S. Department of Interior. 
2' From U. S. Bureau of the Census, 1960. 

First 
reinventory 
1938-43 

Volume. -- No attempt has been made to adjust al l  the volume estimates 
in table 29 to a common se t  of utilization standards or inventory procedures. 
The f i r s t  two inventories, made in the early 1930's and early 1940ts, did not 
include softwood trees less than 15.0 inches in diameter in the board-foot 
volume estimate and were based on compilation of existing cruise data. 
Subsequent inventories in 1949-52 and in 1963 included al l  t rees down to 11.0 
inches in diameter in the board-foot volume estimates. These volume estimates 
were derived from measured sample plots distributed throughout the forested 
area. These differences make i t  impossible to accurately adjust the early vol- 
ume estimates to a basis comparable with the later estimates. Thus, the only 
valid comparison of volume which can be made is  between the 1949-52 and 1964 
inventories. In 1964, the estimate of Scribner board-foot volume was made in 
terms of 32-foot logs for al l  softwoods, whereas in the 1949-52 estimate the 
volume of trees less than 21.0 inches in diameter was shown in terms of 16-foot 
logs. The estimate for 1964, as  shown in table 29, has been adjusted for  this 
difference to make it comparable to the 1949-52 estimate. 



Table 29.--Comparison of sawtimber and prowing-stock volume 

statistics for southwest Washington 

------------ Million board feet, Scribner rule ------------ 

SAWTIMBER 
Softwoods: 

Douglas-fir 51,629 45,431 49,124 1/45,289 
True firs 8,980 8,204 12,511 L110 ,686 
Western hemlock 20,121 18,972 21,911 .L-/24,046 
Other softwoods 7,469 6,431 9,351 L1 8,028 

Current 

1964 

Total 88,199 , 79,038 92,897 88,049 

1949-52 
reinventory 

Species 

Hardwoods 380 - 321 2,510 3,577 

All species 88,579 79,359 95,407. 1/91,626 

1933 
inventory 

.................... Million cubic feet ------------------- 

GROWING STOCK 
Softwoods: 

Douglas-f ir -- -- 8,896 8,554 
True firs -- -- 2,663 2,490 
Western hemlock -- -- 4,446 4,904 

1938-43 
reinventory 

Other softwoods -- -- 1,723 1,606 

Total -- -- 17,728 17,554 

Hardwoods -- -- 840 1,171 

All species 

Adjusted to 16-foot logs for softwood trees less than 21.0 inches d.b.h. 
to be comparable to 1949-52 estimate. 

Examination of the estimates from these two inventories indicates that 
over the past 12- 15 years  the total cubic-foot volume of softwood growing stock 
has decreased only about 1 percent, whereas the total board-foot volume of soft- 
wood sawtimber has decreased about 5 percent, The lesser  decrease in growing- 
stock volume i s  due to the increase in poletimber-size t rees,  All conifer species 
except western hemlock show a decrease in volume. During this same period, 
the volume of hardwoods has increased about 40 percent. 



FOREST SURVEY PROCEDURES 

This inventory of southwest Washington combines the data f rom three 
separate  inventory projects:  the Mineral Working Circle ,  Snoqualmie National 
Fores t ,  1956; Gifford Pinchot National Fores t ,  1961 ; and the remaining a r e a  
outside the National Fores t s ,  1963. No attempt was made to update the inven- 
tor ies  fo r  growth or  cut to  a common date; however, changes in a r e a  were made 
to  agree  with the mos t  cur ren t  records available. 

Snoaualmie National Fo re s t  

That par t  of the Mineral Working Circle  in Lewis County makes up l e s s  
than 2 percent of the commercial  fo res t  a r e a  in the unit. Thus, even though 
these a r e  the oldest data, they have ve ry  little influence on the s ta t is t ics  f o r  
the ent i re  unit. 

This unit was field sampled for  volume estimates in  1956. Plots were 
randomly distributed within sawtimber types. Each plot consisted of three 
115-acre c i rcular  subplots. No samples  were  taken in  the poletimber and 
smal le r  s ize-c lass  stands. Statist ics on fores t  a r e a  were taken f r o m  a 1953 
fores t  type map  and adjusted for minor  changes. Volume stat is t ics  were  com- 
piled f r o m  the plot data, expanded to the county level by a r e a  s ta t is t ics  obtained 
f rom the fores t  type map. 

Gifford Pinchot National Fo re s t  

This fores t  was inventoried in 1960-61 by National Fo re s t  inventory 
crews. Field plots were distributed on a systematic  grid a t  1.7-mile intervals. 
Plots consisted of c lusters  of th ree  115-acre c i rcular  subplots. Est imates  of 
a r e a ,  volume, and growth were obtained f rom the field sample plots. 

Outside National Fo re s t  

The a r e a  outside National Fores t s  in southwest Washington was inven- 
toried by Fo re s t  Survey during the summer  of 1963. 

A systematic  sample of field plots was distributed ac ros s  a l l  owners 
other than National Fores t ,  Field plots, located on a 3.4-mile grid,  were 
supplemented by a m o r e  intensive sample of photo plots. The rat io  of photo 
to  field plots was approximately 16 to  1. Field plots consisted of 10 sample 
points distributed systematically over an  acre .  The variable- radius- plot 
sampling principle was used a t  each point to  select  the t r ee s  to be tallied. 
The summation of the 10-point tally expressed the resources  and conditions 
fo r  that a c r e  and provided a r ea ,  volume, growth, and mortal i ty  statist ics.  



DEFINITION OF TERMS 

Land Area  

Total Land Area 

Includes dry land and land temporarily o r  partially covered by water 
such a s  marshes ,  swamps, and r iver  flood plains; s t reams,  sloughs and canals 
l e s s  than one-eighth mile  wide; and lakes, reservoi rs ,  and ponds less  than 40 
ac res  in area. 

Fores t  Land Area 

Land a t  least  1 0  percent stocked by t rees  of any size, or  formerly having 
such t ree  cover, and not currently developed for nonforest use. Minimum a r e a  
of fores t  land recognized is  1 acre.  

Nonforest Land Area 

Land that does not qualify a s  fores t  land. 

Fores t  Land Classes 

Commercial Fores t  Land Area 

Fores t  land which is producing or  capable of producing industrial wood 
and not withdrawn from timber utilization. 

Noncommercial Fores t  Land Area 

Unproductive fores t  land incapable of yielding crops of industrial  wood 
because of adverse s i te  conditions, and productive public forest  land withdrawn 
f rom commercial t imber use through statute or administrative regulation. 

Productive- r e s  erved. Publik forest  land withdrawn from timber utili- 
zation through statute, orhinance, or administrative order ,  but which 
otherwise qualifies a s  commercial forest  land. 

Unproductive. Fores t  land incapable of yielding crops of industrial wood 
products (usually sawtimber) because of adverse s i te  conditions. 

Subalpine. Fores t  stands a t  the upper elevational limits of t r ee  
growth. 

Noncommercial rocky. Areas within the commercial forest  zone 
but s o  steep and rocky that they a r e  incapable of producing 
usable wood products. 



Noncommercial other. Other a reas  within the commercial 
forest  zone unsuitable for producing usable wood products 
due to  poor drainage, shallow infertile soils,  etc. 

Forest  land types a r e  based upon the predominant species in the present 
t ree  cover. Types a r e  determined on the basis of majority of stocking by a l l  
live t rees  of various species, considering both size and spacing. 

Tree Classes 

Growing Stock 

Live t rees  of commercial species that a r e  now or may be expected to 
become suitable for use a s  industrial wood. They must meet the following 
specifications : 

Sawtimber t rees  (1 1.0 inches d. b. h. and larger) .  Contain a t  least one 
16-foot coniferous saw log or one 12-foot hardwood saw log to a 
variable top diameter of not less than 8.0 inches inside bark and 
with not less  than 25 percent of the board-foot volume in the t r ee  
f ree  of defect. 

Poletimber t rees  (5.0 to 10.9 inches d. b. h. ). Be not less  than 50 per- 
cent sound on a cubic-foot basis and with no defects or deformities 
which a r e  likely to prevent them from becoming growing-stock saw- 
timber trees. 

Sapling and seedling t rees  (less than 5.0 inches d. b. h. ). Have no defects 
or  deformities which a r e  likely to prevent them from becoming grow- 
ing-stock poletimber t rees.  

Nongrowing Stock 

Trees which do not meet  the ~equ i remen t s  for growing stock. 

Cull trees. Trees of noncommercial species and t rees  of commercial 
species which a r e  too defective or  which a r e  unlikely to become 
growing-stock t rees  due to deformity, disease, low vigor, etc. 

Sound cull t rees.  Trees of noncommercial species,  or with 
excessive defect due to form, roughness, etc. 

Rotten cull t rees.  Trees with excessive defect due primarily 
to rot. 

Mortality trees. Trees which died from natural causes and which were 
not cull t rees  a t  the time of death. 



Salvable dead t rees .  Standing or down dead t r ee s  11.0 inches o r  m o r e  
in diameter  that contain 25 percent or more  of sound volume and a t  
l eas t  one merchantable 16-foot coniferous or 12-foot hardwood saw 
log. 

Stand-Size Classes  

Sawtimber Stand 

Stand a t  least  10 percent stocked with growing-stock t r ee s ,  with half o r  
more  of this stocking in sawtimber and poletimber t r ee s ,  and with sawtimber 
stocking a t  l eas t  equal to  poletimber stocking. 

Large sawtimber stand. Stand in which the majori ty  of the sawtimber 
stocking i s  in t r ee s  21.0 inches d. b. h, and la rger .  

Small  sawtimber stand. Stand in which the majori ty  of the sawtimber 
stocking is in t r ee s  f rom 11.0 to  20.9 inches d. b. h. 

Poletimber Stand 

Stand a t  least  10 percent stocked with growing-stock t r ee s ,  with half o r  
more  of this stocking in sawtimber and poletimber t r ee s ,  and with poletimber 
stocking exceeding sawtimber stocking. 

Sapling and Seedling Stand 

Stand a t  least  10 percent stocked with growing-stock t r ee s ,  with more  
than half of this stocking in saplings and/or  seedlings. 

Nonstocked Area  

An a r e a  of commercial  fo res t  land less  than 10 percent stocked with 
growing-stock t rees .  

Stocking 

Stocking i s  the extent to  which growing space i s  effectively utilized by 
present o r  potential growing-stock t r ee s  of commercial  species.  "Degree of 
stockingIt i s  synonymous with "percentage of growing space occupiedtt and 
means the ra t io  of actual stocking to  ful l  stocking for comparable s i tes  and 
stands. 

ttStocking percentagest1 express  cur ren t  a r e a  occupancy o r  stocking in  
relation to  specified standards for  full stocking based on number,  s ize ,  and 
spacing of t r ee s  considered necessary  to  make effective use of fo re s t  land. 
Three categories of stocking a r e  provided: (1) a l l  live t r ee s ,  (2)  growing-stock 
t r ee s  (sawtimber and poletimber t r ee s ,  saplings and established seedlings of 
commercial  species) ,  and ( 3 )  desirable  t r ee s  (superior  growing-stock t rees) .  



Stocking in t e rms  of item 1 is used in classifying forest  land and forest  cover 

type. Stocking in te rms of item 2 i s  used in classification of stand size and age. 
Stocking in te rms of item 3 i s  used in classification of a rea  condition. 

Standards used for  full stocking were: 

t rees  2 years old to 4.9 inches d. b. h, 750 t rees  per ac re  
t rees  5.0 to 6.9 inches d. b. h. 670 t rees  per ac re  
t rees  7.0 inches d. b. h. and larger:  

conifer s i tes  160 square feet basal a r e a  per ac re  
hardwood si tes  100 square feet basal a r e a  per acre  

Well-Stocked Stand 

A stand that i s  70 percent or more  stocked with present or  potential 
growing- stock trees. 

Medium-Stocked Stand 

A stand that i s  40 to 69 percent stocked with present or potential growing- 
stock trees.  

Poorly Stocked Stand 

A stand that i s  10 to 39 percent stocked with present or  potential growing- 
stock trees.  

Nonstocked Area 

An a r e a  less  than 10 percent stocked with present or potential growing- 
stock trees. 

Timber Volume 

Live Sawtimber Volume 

Net volume in board feet of live sawtimber t rees  of commercial species. 
Net volume equals gross volume less  deduction for rot,  sweep, crook, and 
other defects that affect use for lumber. 

Scribner rule, The common board-foot log rule used in determining 
volume of sawtimber in the Pacific Northwest. 

International 114-inch rule. The standard board-foot log rule adopted 
nationally by the Forest  Service for the presentation of Forest  
Survey volume statistics. 



Growing Stock 

Net volume in cubic feet of live sawtimber t rees  and live poletimber 
t rees  f rom stump to a minimum 4.0-inch top (of central s tem) outside bark. 
Net volume equals gross volume less  deduction for rot and missing bole sections. 

All- Tim be r Volurn e 

Net volume in cubic feet of live and salvable dead sawtimber t rees  and 
poletimber t rees  of commercial species, and cull t rees  of a l l  species f rom 
stump to a minimum 4.0-inch top outside bark. 

Ownership Classes 

National Forest  Lands 

Federal lands which have been designated by Executive order  or  statute 
a s  National Forests  or  purchase units, and other lands under the, administration 
of the Forest  Service, including experimental a reas  and Bankhead- Jones title III 
lands. 

Other Public Lands 

Federal  lands other than National Forests  , including lands administered 
by the Bureau of Land Management, Bureau of Indian Affairs, and miscellaneous 
Federal  agencies, and lands owned by States, counties, and local public agencies, 
or  lands leased by these governmental units for more  than 50 years. 

Forest  Industry Lands 

Lands owned by companies or  individuals operating wood- using plants. 

Farmer-  Owned Lands 

Lands owned by operators of farms. 

Miscellaneous Private Lands 

Privately owned lands other than forest  industry or  farmer-owned lands. 



TREE SPECIES 

Tree species found in southwest Washington include: 

Softwoods: 

Alaska-cedar (~hmaecypar i s  nootkatensis) 
Douglas-f ir (Pseudotsuga menziesii)  
Enge lmann spruce (Picea enge Zmannii) 
Grand fir (Abies grandis) 
Lodgepole pine (Pinus contorts) 
Mountain hemlock (Tsuga rnertensiana) 
Noble fir (Abies procera) 
Pacific silver fir (Abies m a b i z i s )  
Ponderosa pine (Pinus ponderosa) 
Sitka spruce (Picea s i tchensis)  
Subalpine fir (Abies Zasiocarpa) 
western hemlock (Tsuga heterophyZZa) 
Western larch (Larix occidentaZis) 
Western redcedar (Thu ja pZicata) 
Western white pine (Pinus monticoZa) 
Whitebark pine (Pinus aZbicauZis) 

Hardwoods : 

Aspen (PopuZus tremuloides) 
Bigleaf maple (Acer macrophy Zzwn) 
Black cottonwood (PopuZus trichocarpa) 
Oregon ash (Fraxinus Zati fo Zia) 
Oregon white oak (Quercus garpyanu) 
Pacific madrone (Arbutus menziesii)  
Red alder (AZnus rubra) 



RECENT FOREST SURVEY PUBLICATIONS 

Number Title Date 

Resource Bulletins : 

PNW-13 1964 Oregon Log Production Sept. 1965 
PNW-12 The Timber  Situation and Outlook for  Northwest Oregon 1965 
PNW-11 Hardwood Timber  Resources  of the Douglas - f i r  Subregion 1965 
PNW-10 Fo re s t  Statistics fo r  West Central  Oregon 1965 
PNW-9 Timber  Resource Statistics fo r  the Pacific Northwest 1965 
PNW-8 Fo re s t  Statistics fo r  Southwest Oregon Aug. 1964 
PNW-7 Fo re s t  Statistics fo r  Northwest Oregon July 1 9 64 
PNW-6 1962 Washington Log Production Dec. 1963 
PNW-5 Fo re s t  Stat is t ics  fo r  Chelan and Douglas 

Counties, Washington May 1963 
PNW-4 Fo re s t  Stat is t ics  fo r  Northeast Washington May 1963 
PNW-3 Toward Complete Use of Eas t e rn  Oregon's 

Fo re s t  Resources  May 1963 
PNW-2 1962 Oregon Log Production Apr. 1963 
PNW-1 1961 Washington Log Production Jan. 1963 

Research  Paper :  

PNW-5 Timber  Trends in  Western Oregon and 
Western Washington 

Mis cellaneous : 

1963 Washington Log Production 
1963 Oregon Log Production 

Available f r om : 

Oct. 1963 

Oct. 1964 
June 1964 

Pacific Northwest Fo re s t  & Range Experiment Station 
P. 0. Box 31 41 
Portland, Oregon 97208 






