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THE FOREST SURVEY IN NORTHEAST WASHINGTON / 

As part of a Nation-wide project, authorized by Congress in 1928, a 
survey 2/ of the forests of the six counties comprising Northeast 
Washington was made in 1934 and 1935. The same area was resurveyed 

during the period from 1946 to 1948 under authorization by Congress 
in 1944 to maintain current information on forest resources through-— 

out the Nation. 

This report summarizes the findings of the resurvey and indicates 
forest conditions as of January 1, 1948. Also the report contrasts 
some of the findings of the resurvey and initial survey. Owing to 
variations in techniques and other factors which are discussed under 

survey methods, differences in the estimates of the two surveys 
should be considered indicative of the 13-year trend rather than of 
the amount of actual change. 

|__| Area covered in this report 

1/ The forest survey program in the remainder of the state of 

Washington is under the direction of the Pacific Northwest Station, 
Portland, Oregon. 

2/ Reports of this survey are listed on page 29. 
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FOREST ARKA 

The land area in Northeast Washington totals almost 7.9 million acres 
of which approximately 50 percent is forest land. The proportion of 

forest land, however, ranges from 95 percent in Pend Oreille County 
to less than 1 percent in Whitman County. Forest land predominates 
in the three northernmost counties as shown graphically on page 4. 

Forest land, according to the resurvey, is estimated to occupy 3,930 
thousand acres in contrast with an estimate of 4,021 thousand acres 
by the 1935 survey — a decrease of 91 thousand acres. Some 25 

thousand acres of this decrease is accounted for by backwater from 
the Grand Coulee Dam. Land clearing and the error limitations of 

the survey estimates may well account for the remainder. 

Commercial forest land occupies 3,708 thousand acres and constitutes 
94 percent of the forest land total. Table 4 contrasts the commercial 

forest land area estimates of the resurvey and initial surveys by 

stand-size class. The overall estimate, according to the resurvey, 
is 36 thousand acres less than the 1935 estimate. Although this dif- 

ference is within the error limitations of the estimates, the trend 
has been downward since most of the 25 thousand acres of forest land 

inundated by Grand Coulee Lake was of commercial character. More 

notable, however, is the trend in deforested areas -—- an increase of 
68 thousand acres, or 24 percent over the 1935 estimates. Since there 

have been no extensive fires in the past 13-year period, it appears 

that restocking is not keeping pace with cutting. This trend is 
borne out by observation. The lag in restocking and the fact that 
appreciable areas classified as seedling-sapling in 1935 have since 
developed into pole stands account for a reduction of 116 thousand 

acres, or 12 percent in the seedling-sapling category. The compari- 

son indicates a slight increase in the area occupied by pole stands. 

The trend of saw-timber stands is downward, Although a comparison 
of the 1935 and 1948 data shows a reduction of only 33 thousand acres, 
or 3 percent in this category, differences in classification intensity 
of the two surveys may tend to minimize this trend. For example, in 

the initial survey areas were classified in blocks of generally 40 
acres or larger and thus only the larger blocks that were operable 
under prevailing extensive management practices were considered saw- 

timber stands; smaller patches of saw timber were included with other 

predominating stand-class conditions. In the resurvey stands were 

classified by O.4-acre units — 2x2 chain blocks along transect lines. 
Resurvey saw-timber estimates consequently include much smaller 
parcels than the 1935 estimates. On the other hand the 1935 estimates 

of saw timber included small parcels of nonsaw timber which were 
factored out in the 1948 survey. 
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TIMBER VOLUME 

The estimate of timber volume in trees 11.0 inches d.b.h. and larger 

of all species is 14.9 billion board feet by International 1/4" rule. 
Approximately 80 percent of this volume is in saw-timber stands, 16 
percent in pole stands, and 2 percent each in seedling-sapling and 
deforested areas. Although the estimate is approximately 3 percent 
greater than the 1935 estimate the difference is well within the 
sampling error limits. Disregarding the volume on deforested areas 
for which no volume was estimated in the 1935 survey the difference 

is less than 1 percent. In spite of the fact that the all-species 

volume remained practically unchanged, there was a notable decrease 

in the volume of white pine, the most highly prized species. The 
resurvey also shows less larch and ponderosa pine. The decreases 
were more than offset by increases in marginal species, chiefly 

Douglas-fir, balsam firs, spruce and lodgepole pine. 

The volume per acre of saw-timber stands according to the 1948 survey 
averages 9.1 thousand board feet in contrast with 7.7 thousand by the 
1935 survey. However, variations in survey methods may account for 
this difference. For, as classified by the 1935 survey in units of 
40 acres or more, saw-timber stands included areas of other stand con- 
ditions of relatively low volume. Most of these extraneous elements 
were factored out in the 1948 survey by the use of 0.4-acre sampling 
units. If, for example, the woodland area (98 thousand acres with 168 
million feet of volume) is included with saw-timber stands as in 1935, 
the average per-acre volume of saw-timber areas is lowered to 8.6 

thousand board feet. 

Average pole stand volumes decreased from 3.3 to 2.0 thousand board 

feet per acre. The higher volume pole stands of 1935 were reclassi- 
fied as saw timber in 1948 which tended to lower the average. This 
trend was accentuated by a shift of seedling-sapling areas to pole 

stands of relatively low volume. 

Average volume of seedling-sapling stands remained approximately the 
same — 379 and 396 board feet per acre, respectively by the 1948 
and 1935 surveys. No volumes were estimated for deforested areas in 

the 1935 survey. According to the 1948 survey poorly stocked and de- 
forested areas average 1066 board feet per acre. Excluding the wood- 
land area the average is 749 board feet per acre. The woodland area 
of 68 thousand acres, averaging 1714 board feet per acre, is classified 
as poorly stocked and deforested because the volume is less than the 

minimum of 2000 board feet per acre set up for saw-timber stands and 
for lack of sufficient pole and seedling-sapling trees to qualify for 
either of these stand categories. 
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A notable difference between the estimates of the two surveys which 
is not apparent from a comparison of the statistics, is the observed 

change in volume distribution. Except for Ferry County, which still 
has extensive stands of saw timber, the board-foot volume in 1946 is 
much less concentrated in large blocks than in 1935. 

GROWTH AND DRAIN 

Gross and net growth - During the period 1937 - 1946 gross growth is 
estimated to have averaged 313 million board feet annually. During 

the same period drain averaged 312 million board feet — 200 million 
feet of cutting drain and 112 million feet of unsalvaged mortality. 
Net growth, that is, gross growth minus mortality averaged 201 mil- 
lion board feet annually. This is the maximum annual cut of green 
timber that could have been sustained without reducing the growing 
stock. The unsalvaged mortality estimated at 112 million board feet 
annually represents additional volume that might have been utilized 
under more intensive management. Although growth virtually balanced 

drain, considering all species, drain greatly exceeded growth of 
white pine, the most highly prized species. The growing stock of 
this species was approximately halved. Cedar, larch and ponderosa 
pine were also overcut. This trend was offset by increases in the 
growing stock of the less valuable species, chiefly Douglas-fir, 

balsam firs and lodgepole pine. 

Drain on commercial forest land from saw-timber trees for commodity 

use averaged 182 million board feet annually for the period 1937 - 
1946. In addition waste resulting from logging accounted for 18 
million board feet of drain. Lumber was the principal item of 
production, making up 80 percent of the drain for commodity use. 
Fuelwood was second. Other products included poles and piling, pulp- 
wood, fence posts, mine timbers, and hewn ties. 





Table 1. Gross area by major use, 1948 

s Sota": : Total 

County : ance : Water : land grea Forest {; Nonforest 
Levgyel land 

Ferry Qo IL sii. REY 1,403 orl 2OS as 200 
Lincoln QS SIh 8. SO) eae 1,464 : 18 1,390 
Pend Oreille : 914: Ie aes 897 : 850 3: 47 
Spokane oe ALIS eye Ge alley I, 22 : 480 3 64,2 
Stevens GALS Guy fh ae 1,588 9) os al espe) 8 273 
Whitman eel Oliaes hime iL Bess) : Suan: ILS SHS 

Total 9 SOhliss py valor eel. gE DASEO. 8 Breil 
1/7 From 1940 U. S. Census. 
2/ Total land area according to the 1940 U. S. Census is 7,946 

thousand acres, or 89 thousand acres more than the total area 
given in the table. The difference is accounted for by the 
area of Grand Coulee Lake and other water areas that are in- 
cluded in the Census "land area'! which by definition includes 
water in lakes less than 40 acres and in streams less than 
one-eighth mile wide. 

Table 2. Forest land area, 1948 — 

: Forest land 

: : : Reserved County : : pee Non- : 
: Total :Commercial: . mercial: Commercial: Non— 

: : : : ¢ commercial 

---------- Thousand acres=- - - -------- 

Ferry 5 L208) ¢ LOE) ily mf : ay) 
Lincoln : (Us 6 Oke: he iy 8 TL/ 
Pend Oreille : 850 : US: 63 : = : = 
Spokane 5 LSO 6 [gs 8 If -& 5 : iL 
Stevens Babel IL Bayh, 6 BOE: 1 : /, 
Whitman : S 3 38 -- - : - 

Total Bb BASIBIO Br OSnane PAU = 8 7 : ab 
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Table 4. Comparison of commercial forest land by stand-size 

ellass 5 1935 and 19k8 

: Seedling- : : 
5 : sapling :Deforested: Total 

stands : stands Sreeonde ‘ ; 
All counties ;52¥-timber, Pole 

1935 Sok) Aye VeNe spin lealic ys a 963: 278 + 3,7hk 
1948 eee meee 22 Oia 346: 3,708 e 

e 

e 
e see einige ee aioe: Fae 36 Difference 

Percent : : Q : : 

difference : eS ae 1h 8 =) lie : ar lh Oh seo 5 al 

/ Includes poorly stocked seedling-sapling stands to conform 
with the 1935 survey. 

Table 5. Commercial forest area by forest type and char- 

acter of growth, 1948 

: : Softwood types : Hardwood types 

Be ee Totaly 

Ferry Hl OOD ey Ailes, S00) iso ior alge a= Sik 
Lincoln ge se) COM 2/) as 69) 2/ sa iam bse! 
Pend Oreille : 609: ee B05 GO 8. B28. LAP ges 89) 27 
Spokane Ot Bis) og | BBS) BO SYN GL ee 6 Tak 
Stevens Sle OOL asinine Oi/ Cine ima On sn giae OO arte eee Mn 
Whitman : Ss: Spine s Sa: -- 3 =<-3 =- 

Total a 8) Oe oO 2S 8 OO) pe aGolsn, ONh. pS lon 

1/ Does not include 646 M acres of poorly stocked seedling-sapling 
stands and deforested areas. 

2/ Less than 500 acres. 
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Table &. Comparison of board-foot volume by principal 

species, IOS eiacl IMs 

Ia * Western *Ponderosa*Western‘ Douglas-—* Other “Total all 
counties ‘white pine’ pine > lesegian Pair ; ee " species 

- - - -Million board feet, International 1/4" rule- - - - 

1935 2 OT 6 5,607 6 2595 6 By 3 Luks 1g aU hill 
1948 : L18 8 BD AdeZ 8 Zab) 8 1,696 : 1,662 2 Us, SL 

DiMenenes 9 09 0 we Pee een a ie 6 | epi a ane 

Percent Q : : 8 : : 

difference : —- 48 : Sr ae ou eal +20): ae (iy 8 #93 

1/ Grand fir, alpine fir, western redcedar, western hemlock, Engelmann 
spruce, lodgepole pine, white bark and limber pine, and hardwoods. 

Table 9. Saw-timber volume on commercial forest land 

by ownership class, 1948 

: :__Federally owned or managed : 5 Dpirate 

County Rowell 2 Total nee Taclivesa [Other state: iy/ 

: : : forest ; : : : 

- - -Million board feet, International 1/4" rule- - - - 

Ferry 3  ©,0, 3s 5,802 9° 2.deS 9 Bo505 9 OF 5 E92 23 
Lincoln : 162 : 2: —— ee Pero) Alene 145 
Pend Oreille: 2,608 : 1,701: 1,670: Alb Rs 9) 5) 3 82h, 
Spokane ) LA O3)3} ale --: moet ee SOlos 5.2 
Stevens 9 hit gL COO! 2 WBS. 8 525 2 B20 9 Bes 8 Zales 

Whitman : 28s --: --: eR We hae leap Ziff 

Total 9 Uh CSL BR Ole es habs) 3. ha wiLh : B99 oS 9 Balas 

1/ Includes a neglible volume of county-owned forest land. 

ees 





Table 10. Comparison of board-foot volume (all species) by county 

and stand-size class, 1935 and 1948 

: Pend 

. Ore ille, 

- - — —Million board feet, International Cyd iMMUles os 5 o 

Stand-size 
Spokane: Stevens: ‘Whitman: Total 

class 
g ae :Lineolns 

All stands 5 : 8 : : : : 

S135 2 5,00 9 SS 3 Bol 3 1,208 9 hasy 9 1/ een py ako 
1948 3 Ooh 9 W623 ASS 9 L085) 6 InnlWNG 9 Ts) ah SSL 

Difference: +974: + 64 : -569: -175 :+ 159: +28 : + 481 

Saw timber Q : : Q : ° g 

UG)3)5) 8 D5Zhs 9 Sin, 8 Zplesyh 2 MOL 9 ZrsOYD. p Ay p10), 229) 

1948 : 6,170 Qi TGS soak pe oue: 668) 2 SoZ 2 25 8 I Wi 

Difference : +925 + 63 : 00%, f : +288 a) 150! +25 +1,547 

Pole : : ° : : g : 

1925 ¢ BOB 9) Ik2 8 Clg | y5e 9 Arlo 5 ILy/ 3 B87 
1948 DOC eo ine a Ol ne 3On® Hee : 3p 2B 

Difference + 48 Se es “GO ¢ Q Sh ar 135: go 3 ; -1,443 

Seedling-sapling : : : : : : 

1935 5 90 : ae 72°: 55) 6 Rody) ee 302 
1948 ° 52: So: 89 : 30 : wha - 3 321 

Difference : - 38 + 6 ar Ly) = 25 ie 59 - alg) 

Deforested : : C : : : 

1935 2/ : = Q es = 8 = 2 = ¢ = 8 = 
1948 : 39: = eee Liou ous 8 =e 358 

Difference : oP BSS) - : +158 + 76 30 85 : - : SS 

1/ Less than 500 M board feet. 
2/ No volumes were tabulated for this category in 1935. 

NG 
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Table 14. Average annual (1937-1946) timber drain 1/ on 
commercial forest land by cause 

: oF ores f : Moma tiyay2/ Mn eee 
County powell 2 Be fae cae re 3 : Other natural 

, commodity use | Fire By) See 

------ Thousand cubic feet, excluding bark- - - - - 

Ferry 9 «16,008 ¢ Oss. 8 4,01 : 8,449 
Lincoln : M8 Byhg) 8 32 : 2 
Pend Oreille : 12,442 : 8,646 : 104 : 3,692 
Spokane ghee 35205 2h1 : IOS 
Stevens 9 22aInTs 5 I2,68S 8 702 : 9,088 
Whitman : B28 32 : — : == 

Total rales BO2 : 1,480 : 22,536 
ae 

1/ Total decrement expressed in terms of inventory standards - includes 
commodity production extended for waste. 

2/ Not salvaged. 
3/ Including fire from all causes — wildfire, brush burning, and land 

clearing. 

Table 15. Average annual (1937-1946) saw-timber drain y/ 
on commercial forest land by cause 

: Q Cutting for : Mortality 2/ 

County +: Total + commodity use ? Total * Fire 3/? Other 

—- — -—Million board feet, International 1/4" rule- - - - 

Ferry : ile) <3 RO) : Gil, 69 By. § 49 
Lincoln : AB 8 2 : 4/ 5 [by : L/ 
Pend Oreille :; a : 55) : (Bp), 8 Eleeae Aalk 

Spokane : 29 3: 21 : 8 9g digeic 7 
Stevens : V3; ¢ 82 : Big Deas 29 
Whitman > 4/ : 4/ : 4/ ee 

Total : Se : 200 : IZ 8 © § 106 

1/ Total decrement expressed in inventory standards — includes com- 

modity production extended for waste. 
2/ Not salvaged. 
3/ Including fire from all causes — wildfire, brush burning, land 

clearing, etc. 
4/ Less than 500 M board feet. 
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Table 16. Average annual (1937-1946) production 1/ for commodity use on 
commercial forest land by commodity, class of material, and 

species group in the subregion 

ys Total $ Saw—timber trees :Pole-timber trees 

due Totetn ‘coftwood: 4 Total” ‘Softwood’. «Total. hes 
3 : swood : g swood : swood :wood 

—~=—-==—-—-=-- = Thousand cubic feet, excluding bark- - - - - - - - 

Lumber QUIS 9 2238) 8 5 IL PeIs ZILA eE OR 5b eed ee a 
Pulpwood : BiLS).. 3 live) 3 Th3) 8 DilO as IK) 9, Uh} ee 
Mine timbers: B59 aie ram's 298 : BOE Re eS IG AGERE ee 

Puelyeod 98 3,55 9 S59 278 2iSd Re 2550.9 Zi 9 Gos a Ges a == 
Hewn ties : 8:3 8 9 ss 8 6: Ce 2: Po a 
Fence posts: 535) 8 535.) = BIZ BOP 9 os Q Wh 9 Whe == 
Poles and : e : . : 3 Q Q : 

piling gL a@o5 9 2 Lolo) Bes SO SOS en ae 

Roel 8 27825 8 27/50 9 YS Re ons g ontcihs) 9 “7/5 BR SOR UR COs Ree 

1/ Total volume in cubic feet of solid wood, round wood products, plus the 
volume of sawlogs required by International 1/4" rule to produce the 
volume of sawed products reported as lumber production. 

Table 17, Average annual (1937-1946 ) production ly from saw-—timber 

trees for commodity use on commercial forest land in the 

subregion, by commodity and species group 

Total 
Commodity : 

: Total : Softwood : Hardwood 

- - - -Thousand board feet, International 1/4" rule- - - 

Lumber : AS) 5 SYA) : TNS. Sya)h : 23 
Pulpwood : 5) 20 : 2,928 ° 192 

Mine timbers G Pop NAO) : ZrtZO : -- 
Fuelwood : 20,394 : 205235 : 159 

Hewn ties : 36 : 36 : = 
Fence posts : 2,786 : 2,786 : ~- 
Poles and piling ;: 8 346 : 8,346 g -- 

Total : 182,149 : SW : 374 

1/ The estimated board-foot volume by International 1/4" rule of round prod- 
ucts from trees 11.0" d.b.h. and larger, plus the volume of sawed prod- 
ucts reported as lumber production. 
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Table 18. Average annual (1937-1946) timber on commercial forest 

land killed l/ by fire and natural causes 

- : Saw-timber trees : Pole-timber trees 

Commies dowel Slowed, 8 Whigs; 5 Odaere 6 Tot ademelsine) Ounexs 
: : : : causes : : : causes 

------ Thousand cubic feet, excluding bark- - - - - - 

Ferry 5 68,850 9 Shs 4 | BS 9 Wa 9 eR 6 kD 8 619 
Lincoln : yh, 9 2A 8 Zl 9 --: Igy Gy alae 2 
Pemd Omedles thio 5 Bioeh ge . iWOh 9. —sa5%i0) 5 Gil? 9 al 5 502 
Spokane 9 -LySho 9 L357 8 Aoil-g Mab gales) pK | IUKO) 
Stevens 5 9390 9 553380) 8° “elle gh WA Oh ge Wh Sg BA Sy) 
Whitman : --: -- 3: == 9 ao 8 Ce Me 5 atau 2 

Table 19. Average current annual (1937-1946) growth on commercial 

forest land by tree-size class and species group 

: Total : Saw-timber trees : Pole-timber trees 

County : Total: -oft-:Hard-: Total? soft :Hard-: Total :Soft-:Hard- 

: ¢ wood: woods: ¢ wood: wood: : wood: wood 

—----- Million cubic feet, excluding bark- - - - - - - 

Net growth : : : : Q 8 : : Q 

Ferry pele Qi msi mils SG Sy ie eid Moen ley Gs 
Lincoln : 23: 2 9 =: iL 8 1s: = 3: ilar ieee - 

Pend Oreille : Be 2320 -: C) 8 9: -?: PB) PIB - 

Spokane : ih, @ Wh =: lh, 9 IB -: 10) “9g “IK. 2 - 
Stevens : 33) G8 BVS} 9 Sele aeten dante. = 8 21 AL = 

Whitman : altige ilies: - 3: apie - - 3: ileeane iL. 2 - 

Towel: 8 MO 9, OS 49 = 9 yh 8 yh eg = 9 VOTES - 

Gross growth : : : : : : : : : 

Ferry OHSS VSI) Osta paeeremacari lone are oy et pea =oaC Une laf anes many Ma, 
Lincoln : 2: Zee -: alee alas - 3 cae Wy '9 - 

Pend Oreille :; BO 336: Sayhie imma we se n|kzonns = 9 Ay Oo  Alhg = 
Spokane spate Cies qe lOursyes tain (anys 8h) US ise! iecccetey pel Os sites ele avenues 
Stevens : In 8 th 2 meek PM Pgene Mela a8 = 9 25 eee e25u.8 - 
Whitman : lye ls - 3: - 3 - 3 -: spas Ege = 

ittoyoe lal HBO) @ ALBIO Sule is eee tlre - 3: Wh, RE EA/SINO - 

Dash indicates less than 500 M cubic feet. 
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Table 20. Average annual (1937-1946 rowth of saw timber 

on commercial forest land by species group 

County : Total A Softwoods : Hardwoods 

-Million board feet, International 1/4" rule- - 

Net growth A : A 

Ferry : 50 ; L9 : iL 
Lincoln 3 4 : 4 : ayy 
Pend Oreille : 5h . 35) 1 

Spokane ° Pay) ‘ 27 : y/ 
Stevens : 56 : 55 : aL 
Whitman : iL R AL , ~ 

Total : 192 189 3 

Gross growth : - : 

Ferry - AONE : 100 > iL 

Lincoln : 4 ° 4 5 ay 
Pend Oreille : 76 : WS : it 
Spokane : 35 : 35 : Ay 
Stevens : 96 : 95 : it 
Whitman : AL ; iL : 

Total : 313 : 310 : 3 

Ale), Less than 500 M board feet. 
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DEFINITIONS 

Following. are definitions of terms used in this report: 

Forest land 

Land bearing forest growth or land from which the forest has been 
removed but which shows evidence of past forest occupancy and 

which is not now in other use. : 

Commercial - Forest land bearing or capable of bearing timber of 

commercial character and economically available now or prospec- 
tively for commercial use and not withdrawn from such use. 

Noncommercial - Forest land incapable of yielding usable wood 
products because of adverse site conditions, or so physically in- 
accessible as to be permanently unavailable economically and not 
withdrawn for other purposes. 

Reserved —- Forest land that has been withdrawn from timber utili- 
zation through statute, ordinance, or administrative order. 

Reserved commercial — Forest land that, except for the prohibi- 
tion against timber cutting, would qualify as commercial forest 
land. 

Reserved noncommercial - Forest land that, except for the pro- 
hibition against timber cutting, would qualify as noncommercial 
forest land. 

Forest types 

Softwoods — Stands with 25 percent or more of ponderosa pine, 20 
percent or more of western white pine, or 50 percent or more of 

other coniferous species. (Based on cubic-foot volume.) 

Hardwoods - Stands with less than 25 percent of ponderosa pine, 
less than 20 percent of western white pine, and 51 percent or 

more hardwood species. (Based on cubic-foot volume.) 

' Stand-size and -condition classes 

Saw-timber stands - Stocked areas with a plurality of the total 
net cubic volume in trees 11.0 inches and larger in diameter and 
generally with 2,000 board feet per acre or more in saw-timber 
trees. 
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Pole stands - Stocked areas in which a plurality of the total 
cubic-foot volume is in trees from 5.0 inches in diameter to saw- 

timber size, 

Seedling-sapling stands - Stocked areas in which the plurality 
of the total cubic-foot volume is in trees less than 5.0 inches 

in diameter. 

Poorly stocked and deforested areas - Areas with less than: (a) 

2,000 board feet per acre, (b) 10 percent stocking of pole trees, 
and (c) 40 percent stocking of seedling-sapling trees. 

Deforested - Areas with less than 2,000 board feet per acre and 
less than 10 percent stocking of pole and seedling-sapling trees. 

Woodland - Characteristically open stands, chiefly of the ponderosa 
pine type that average less than 2,000 board-foot volume per acre, 
are less than 10 percent stocked with pole trees and less than 40 
percent stocked with seedling-sapling trees. They are fringe 
forests between prairie and dense forest in which understocking 
definitely could not be ascribed to cutting or fire. These areas 
are included in the "poorly stocked and deforested" category in 

this report. 

Tree-size and -condition classes 

Sound trees 

Saw-timber - Trees 11.0 inches d.b.h. and larger with at least 
one 16-foot log and with at least 50 percent (in case of western 

white pine with at least 40 percent) of the gross cubic-foot 

tree volume in sound material. 

Pole — Trees 5.0 to 10.9 inches d.b.h. without major defect. 

Seedling-sapling - Trees up to 4.9 inches d.b.h. that are with- 

out major defect. 

Cull trees - Trees of any size that do not now, or are not likely 
to qualify as sound because of major defect - rot, exceptional 

jJimbiness, poor form, étc. 

Forest growth 

Gross growth - The average annual increase in sound volume for the 

specified period before allowance for any drain. 

mB 





Cubic-foot - The average annual increase in sound cubic volume 
of trees larger than 5.0 inches d.b.h. from stump to a 4-inch 
top plus the average annual sound volume of trees reaching 5.0 

AGIOS Cloldala, 

Board-foot - The average annual increase in sound wood volume 
of trees 11.0 inches d.b.h. and larger plus the average annual 
volume of trees reaching 11.0 inches d.b.h. and larger, from 

stump to merchantable sawlog top. 

Net growth - The average annual gross growth less average annual 
mortality for the specified period. 

Cubic-foot - The gross cubic-foot growth discounted for average 
annual mortality. 

Board-foot — The gross board-foot growth discounted for average 

annual mortality. 

Mortality 

The average annual volume drain of timber attributable to death from 
natural causes - fire, insects, disease, windthrow, etc. — during a 
specified period. 

Cubic-foot - The average annual cubic-foot volume drain of 
timber attributable to death from natural causes. Standards of 

measurement are the same as for cubic-—foot volume and cubic-— 

foot growth. 

Board-foot - The average annual board-foot volume drain 
attributable to death from natural causes. Standards of measure- 

ment are the same as for board-—foot volume and board-foot growth. 

ON 
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FOREST SURVEY METHOD 

Initial survey - The initial survey of Northeast Washington was made 
during 1934 and 1935 by the "compilation" method briefly described 
as follows: The boundaries of nonforest land and forest land 
classified by type, stand-size, stocking, age and site classes, were 
delineated on 2-inch-to-the-mile base maps so far as possible from 
intensive cruises data, county assessment records, fire records, etc. 
Information for areas not covered by records and for stand character- 
istics, such as age and site, which could not be determined from 
available records, was determined by field examination in connection 
with an overall check of all data. Forest cover classifications were 
based on prevailing condition on areas of generally forty acres or 

more. 

All delineated areas were planimetered and area computations were 

sorted and summarized by classification. The possible number of 

classes for commercial forest only were 10 (types) x 3 (stand-size 
classes) x 3 (stocking classes) x 6 (age classes) x 5 (site classes) 
Oi Zi, 

Timber volume was estimated for each commercial forest delineation 
either from intensive cruises adjusted to a common standard, field 
samples, ocular estimates, or modified normal yields correlated with 
type, stand-size, stocking, age, and site classes. 

Resurvey - The resurvey of the same area was made from 1946 to 1948. 
Nonforest, forest and the various subclasses were derived by correlat- 
ing initial survey area data with forest cover observed along sample 

transects. The transects were run in a random direction to and from 
Land Office section corners spaced at 4-mile intervals. Cover con- 
ditions were observed, classified, and recorded on a strip two chains 
wide, a 2x2 chain or O.4-acre unit being the minimum area considered 
in the classification. Transect courses, location of section corners, 
and other information were recorded on available aerial photographs 

to facilitate relocation and future remeasurement. 

The transect courses were plotted on the initial survey cover maps. 
Transect classifications were sorted and summarized by initial survey 
cover classifications. The total area of each initial survey classi- 
fication was reclassified in accordance with the composition indicated 

by the transect sample for that classification. 

Three 1/5-acre sample plots measured for volume at each location 

(4-mile intervals) provided the basis for mean-acre volumes by classes. 

Total volume estimates were derived from the mean-volume estimates and 

revised areas by classes. 
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The area and volume statistics of the resurvey are based on the 
initial cover-type area, modified by sample line transects and 
volume sample plots shown in the following table: 

: Area : Volume 

County : Number of ‘Number of plots 2 

: line transects iy : el 

Ferry 2 128 : 333) 
Pend Oreille : 76 : 220 
Spokane : (5 : 163 
Stevens : SL : L69 
Lincoln : 19 : Lh 

Whitman : 2 : 3 

Total : L51 : 1238 

1/ Transects for the six counties totaled 15,745 chains, 
196.8 miles, or approximately 35 chains per location. _ 

2/ Based on an analysis of variance each plot was considered 

0.6 of an independent observation. 

ACCURACY OF THE DATA 

In determining the extent of various cover types and stand-condition 
classes, there are two possible sources of error: (1) errors in 

classifying the cover of the field samples and in compiling the field 
data, and (2) sampling errors. The former result from mistakes of 
judgment or technic and the complexity of the cover which not infre- 

quently grades from one class into another with no clearly defined 

boundaries. These errors were minimized by the exercise of care and 
skill, but it is seldom possible to evaluate them. An effort was 
made to maintain a high order of accuracy and uniformity of standards 
in the classification, collection, and compilation of sample data, by 
field checks, by a continuing program of training, and by cross 

eheeks sine the jOnnalce). 

Sampling errors, as measured by the standard error of estimate, on the 
other hand do not involve human errors but rather are theoretical 
measures of the reliability of estimates based on the variability ex- 
hibited by sample measurements. They generally vary inversely with 

the square root of the number of observations and directly with the 

square root of the unsampled proportion of the total population. 
Hence, they can be controlled by altering either the number of samples, 

the size of individual samples, or both. 
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Analysis of sample variations of the 451 line transects indicate that 
the standard errors of estimate for the sixgcounties combined are 

41.3 percent for total forest land area, +1.4 percent for commercial 

forest land area and £19.5 percent for noncommercial forest land area, 
Accordingly, the probabilities are 2 out 3 that actual forest land, 
commercial forest land and noncommercial forest land areas are, 
respectively, within £51,000 acres, £52,000 acres, and £43,000 acres 
of the areas given in this report if measurements and computing 

errors introduced no bias. 

In determining timber volumes, the possible sources of error include 
in addition to those cited above (3) inaccurate measurement of sample 

plots, tree diameters, tree heights, and cull, and (4) bias resulting 
from improper construction, selection, and use of tree-volume tables. 
All reasonable effort was made to eliminate errors from these sources. 
Analysis of the variation of the 1238 one-fifth-acre volume plots 

indicate that the standard errors of the volume sample are: saw—timber 
and pole trees =4.0 percent, saw-timber trees +5.4 percent, and pole 

trees £5.9 percent. The standard errors of total cubic volume are: 

: ¢ Million 

: Percent scubic feet 

Saw-timber and pole trees : 44.2 : #4177 
Saw-timber trees Sin aes vse 
Pole trees ton © + 88 

Stand volume was originally computed in cubic feet and converted to 
board feet by use of board-foot/cubic-foot ratios correlated with 
tree size. These ratios should have small errors. Therefore, 
standard error of board-foot volume is judged to be the same as the 
error of cubic-foot volume for saw-timber trees only, or +5.6 per- 

cent. In terms of board-foot volume of all species for the block as 
a whole this is equivalent to a sampling error of +834 million feet. 

The statistics on cutting drain are based in part on a 100-percent 
canvass of producers and in part on sampling data. Only 20 percent 
of the cubic-foot and 15 percent of the board-foot cutting drain are 
based on samples. An indeterminable error, however, is introduced 
in translating production into drain. The statistics for the sum of 
all drain items for the block as a whole are judged to be within +10 
percent, i.e. within +2,800 M cubic feet and +15,000 M board feet. 

ory 





The reliability of one statistic as compared with another presented 

in the same or a related table can be judged roughly by its relative 
magnitude. In general, the large quantities warrant greater confi- 
dence; the smaller quantities indicate only relative magnitude. 

In determining gross growth the possible sources of error include all 
of the limitations enumerated under area and volume. Net growth in- 
cludes in addition the extremely variable factor of mortality. Stand- 
ard errors of gross and net growth for all species for the block are: 

oe WaLlatoin 9 ae 

BoD CC UU bie rect boscdntcet ec ee 

Saw-timber and pole: 5 : 

trees : 

Gross Ses.) 
Net RB sellll, 

Saw-timber trees 5 : 

Gross : Ih, oe keh 
Net : 6 35 

Pole trees : 
Gross eae 

Net ° t 
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LIST OF FOREST SURVEY REPORTS FOR NORTHEAST WASHINGTON 

Forest Statistics, Pend Oreille County, Washington, 

Marchal mm honesivmsumvey Gelease INOW 2. 

Forest Statistics, Spokane County, Washington, May 1937. 
Forest survey release No. 4. 

Forest Statistics, Stevens County, Washington, June 1937. 

Forest survey release No. 5. 

Forest Statistics for Ferry County, Washington, April 
1937. Published by Pacific Northwest Forest and Range 

Experiment Station, Portland, Oregon. 

Forest Statistics for Douglas, Lincoln, and Whitman 
Counties, Washington, January 1936. Typewritten report 
by Pacific Northwest Forest and Range Experiment Station, 
Portland, Oregon. 
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