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INTRODUCTION 

The western white pine type is the most importanMorest uriitover 
large areas of rough uplands in northern Idru).o and adjacent portions 
of eastern Washington and western .MontaIi.a. It occupies through­
out this region the cooler, moister sites between elevations ·of 2,000 
and. 5,500 f~et, rea~hin~ its best development in .northern Idalia 
between .the mternationalboundary and the Lochsa RIver (10).ll'he. 
type is distinguished by its luxuriant growth and great complexity 
.and characterized by the presence ·of western,. white pine (Pinus 
monticola D. Don) in association with a large nm;!ilber of other species, 
principally w.estern red cedar (Thluja plicata D. \~on), western hem­
lock ('I'suga heterophyUa (Raf.)Sarg.), lowland white fir (Abies grandis 
Lindl.) , western larch (Larix occid:entalis Nutt.),and Douglas fir 
(Pseudotsuga tax4folia {Lam.) Britt.). 

These mixed forests constitute a very desirable natural resource. 
The stands are unusually dense and the timber yields are large. 
Moreover, the w.estern white pine and one associate, western red 

I Italic figures .lnparentheleS refeI: to LlteratureCited,p•. 66. 1 
125913°-32--1 



~:;, TECHNICAL BULLETIN 323, U. S. DEPr. OF .A.GRICULTURE 

cedar, furnish special-use woods'ofbigh value. As a result the lumber 
and allied timher industries in northern Idaho and adjacent timber 
centers have been built up very largely around the white pine type. 
These forest industries are locally of great economic importance. In 
Idaho, for example, where they rank first among the manufacturing, 
inc.ustries, they are valued at $100,000,000 and produce annually 
materials worth $4:1,000,000; they employ some 18,000 persons and 
have an annual pay roll of over $22,000,000; and the freight revenue 
derived from these industries amounts to nearly $11,000,000 a year, 
an important item in ihebudgets of the rail carriers of this section (12). 
In addition, the materials produced represent the crop value of some 
10,000,000 acres of land in northern Idaho alOlile, 3,000,000 acres of 
which is in the western white pine type. TIllis land, because (:Ji 
surfaoe features and climate, is largely unsuibd to the production of 
other crops. In view of these facts the maintenance of forest indus­
tries is unquestionably essential to the economic prosperity of 
northern lrl.aho and adjacent WashinO'ton and Montana. 

Future ;1101ds of western white pine ~epend largely upon the control 
of the white pine blister rust. However, results already obtained from 
the large-scale eA-perimental control work carried on in the western 
white pine forests give ample reason to believe that adequate protec­
tion from the disease can be realized where such measures a.re feasible. 

Therefore, in view·of the rapid depletion of the virgin timber stands 
on which these forest industries rely (9), it becomes increasingly 
important to know the timber-producing capacity of the large areas 
ofsecond-~owth stands to which the region must turn for raw 
material WIthin the next half century. It is the purpose of this 
bulletin to sum up for forest managers and timberland owners the 
available information on the growth and yield of second-growth 
western white pine stands. To simplify presentation, the first part 
of the bulletin contains only the discussion necessary for a proper 
understanding .and application of the tables. Essential supplementary 
discussion has been relegateJ. to the appendi.'{. 

DEFINITIONS OF TERMS USED 

The iollO'\ving definitions explain the technical and semitechnical 
terms used in describing the yield tables. 

Diameter breast high.-Diameter at 4.5 feet above the average 
ground level. Commonly abbreviated as d. b. h. As used in con­
nection with standing trees, this means diameter outside bark. 

Basal area.-The basal area of a tree is the area in square feet 
(including bark) of a cross section taken 4.5 feet above the average 
ground level. The basal area of a stand is the sum of the cross­
sectional areas of the trees composing it. Basal-area values for trees 
of various diameters are easily obtained from published tables. 

Total age.-The age of the oldest dominant tree. This will coincide 
in most cases with the period elapsed since fire, logging, or other 
agency removed the previous timber stand. 

Even-aged stands.-Stands in which the ages of the youngest and 
oldest trees are within 20 years of the same age. 

Stocking.-The degree to which an area is effectively covered with 
living trees. Fully stocked or normal stands contain as many trees 
per acre as can properly utilize the growing space available. 
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Composition.-The mixtures of tree species fQ.rming the stand. 
Western white pine stands often contain from four 'to . six tree species 
in widely varying combinations and proportions. '-:, 

Dominant.-In this s~dy any tree with we]l.-{ormed crown that 
receives full sunlight from above and at least sQme light from the 
sides. It includes b()th dominant and co dominant as ordinarily 
defined (8). 

Site quality.-The relative wood-producing capacity of agive~ 
area measured in tills study by the height growth of the dominant 
white pines (6). 

Site index.-The height attained by the average dominant at 50 
ye8I3, as a measure of site quality . , 

Mean ennual increment.-The average yearly increase per acre in 
the volume of a stand, computed by dividing its total volumehy its 

agperiodic annual increment.-Theaverage yearly increase in volume 
per acre over a short period-in this case 10 years. 

Utilization standards.-Cubic-foot volumes include the total wood 
contentR 0'; ,the entire peeled stem, comprising stump and tip but not 
limbs and bark, for all trees 0.6 inch d. b. h. and larger. '. Board-foot 
volumes by the Scribner rule allow for a minimum top diameter of 6 
inches for white pine and 8 inches for other species, a stump height of 
1 foot for white pine and 1.5 feet for other species, and 11. trimming 
allowance of 0.25 foot for white pine and 0.3 foot for other species 
for·each 16-foot log length. Board-foot volumes by the international 
rule (~-inch saw kerf) allow for a minimum top diameter limit of 5 
inches and for the same allowance for stump height and trimming as 
with the Scribner tables. Yield-table volumes are always given in 
.till scale, no allowance being made for possible loss in defect,breakage, 
or incomplete woods utilization. 

Yield.-The wood content per aCl'e measured in some standard 
unit, such as cubic or board feet. The yields given in these tables 
are for fully stocked stands and show gross volumes, no allowawe 
being made for defect) loss in breakage, or lack of complete utiliza­
tion. 

DISCUSSION OF YIELD TABLES 

BASIS AND SCOPE 

The yield tables in this bulletin give the number of trees, the 
average size of tree, the rate of ~owth, and the quantity of wood per 
acre at different ages and~qualities of site for even-aged, fullystocked 
western white pine stands. They are the result of a study begun by 
the Forest Service in 1909-1912 2 and reinitiated and completed in 
1924-1926 by the Northern Rocky Mountain Forest Experiment 
Station. In this study the yields of fully stocked, even-aged western 
white pine stands between 20 and 160 years of age were measured on 
306 small sample areas scatt.ered throughout the western white pine 
type. Figure 1 shows the geographical distribution of these plots. 
On each sample area the age of stand, site quality, number and size 
of trees, and quantity of wood in both cubic and board feet were 
carefully deternIined. These values were then grouped. and averaged 

: Under the direction of F. I. Rockwell and A. O. Benson. Data on 31 per cent ,of the plots used were 
collected by Rockwell, and data on 10 per cent were coller-ted by Benson Iri the 1900-1912 work. 

,~, ., \ 
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,. 	 to snow the yields per acrecomm:on toeaQh age-site condition. The 
£eld and ()ffice methodsg employed in this ,work. have, been o,!tlined in 
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The r~sulting yi:~ld tables are applicable to western white pine 
stands throughout the entire region described, local differences il;' 
rates of growth and. yield being accounted for in site-quality differ'" 
ences. The tables are also applicable throughout the region to any 
stand containing 15 per cent or more of western white pine. Full 
recognition has been accorded the fact thl.tt white pine grows only 
rarely in pure stands and quite commonly in mixed stands of great 
complexity and that there is some tendency for certain combinatio::is 
of specie<; to produce higher or lower yields than t>ther combinations. 
Nevertheless, these trends are largeJy obscured by other factors, 
and a thorough math~matical analysis indicates that the tables 
presented are, within reasonable limits, applicable to all even-aged 
western white pine stands regardless of their composition. The 
tables are directly applicable, however, on~y to fully stocked standsj 
i. e., stands with as many trees as can properly utilize the growmg 
space and which are without blanks or,holes in the forest canopy. In 
applying the tables to stands other t,han fully stocked, the tabular 
values must be adjusted after the manner described on a subsequent 
page. 

WESTERN WIflTE PINE YIELDS 

Tables 3 to 24, presented hereafter, consth ute a complete set of 
yield tables, of which Tables 3 to 7 present values for the entire 
stand; i. e., for all trees in and above the I-inch diameter class. The 
remaining tables list partial stand values, or yields per acre for all 
trees in and above the 7, 8, and 13 inch diameter classes, respec­
tively, and for the dominant stand (all dominant and cGdominallt 
trees). Each table shows values for one item, for example, number of 
trees for all age-site conditions. A summary of the values of chief 
interest is given in Table 1. One of the most interesting features 
brought out in this table is the characteristic density of fully stocked 
western white pine stands as indicated by the large number of trees per 
acre and the relatively small size of the average tree. Notealso the 
rapid growth, averaging on good sites at 120 yeaI's some 116 'cubic 
or 760 board feet (international rule) per year, and giving at maturity 
gross board-foot yields of over 90,000 board feet per acre on good 
soils over small acreages. 

TABLE I.-Yields per a(;Te, fully stocked western white pine stands 

POOR SITE-INDEX 40 

Total volume Average yearly growth 

Aver-

HeiglJt age BnsaI
All International International0[· d. b.h. ares, Scrib- Scrib-

Total trees Hi·inch rule Cubic- ~~-inch rule aver- o[ trees ner ner age 0.0 Trees foot, 
sg~ trees 0.6 rule, rule,(years) inch 0.6 treesdomi- 0.6 inch trees treesplus inch Trees Trees 0.6 Trees Trees·nant inch plus 12.6 12.6plus 6.6 12.6 inch 6.6 12.6,{llus inches inches

incbes inches plus Inches inchesplus plusplus plus plus plus 

20________ Feet Nv. Inchu Sq. ft. Cu. ft. Bd.ft. Bd·ft· Bd·ft· Cu. ft. Bd.ft· Bd·ft. Bd·ft_ 
40________ 10 11,500 0.8 45 240 --------- -.------ 12 ------- ---.--­
60________ 30 5,600 2.2 146 1,890 500 ------&j- -----50- 47 12 
SO________ 49 3,020 3.6 215 4,210 7,500 70 125 1 l 

66 1,830 5.1 257 6,500 21,600 3,200 2,300 81 270 40 29100_______ 
79 1,220 6.5 286 8, 420 38,000 11,000 8,300 84 380 110 83120______ 88 980 7.6 306 9,980 51,000 21,000 16, 000 83 425 175 13.~

140_______ 94 910 8.1 323 11,000 59,200 28,100 21,000 79 m 201 150160_______ 98 800 8.3 338 11,650 63,600 31,700 24,300 73 398 198 152 
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TABLE L-Yields per acre, fully slocked We8tern white pine stands-Continued 

FAIR SITE-INDEX 50 


Total volume Average yearly growth 

Aver· 
Height age Basal.-1.11 	 International Serib· IInternational Scrib·oC d.b.h. ares. 

aver· oC trees
Total trees ~{,·inch rule ner Cubic- ~Hnchrule ne!' 

age 0.6 Trees rule, Coot, rule,age trees 0.6(years) inch 0.6 tree.o trees treesdom!· 0.6 inchplus inch Trees Trees 12.6 0.6 Trees Trees 12.6nant 	 inch plus

plus 
 plus 6.6 12.6 inch inch 6.6 12.6 inches 

inches inches plus plus inches inches plus
plus plus plus plus 

Feet No. Imha SV.ft. GU.jl. Ed.ft. Ed·ft· Ed.ft. GU.ft. Ed·ft· Ed·ft· Ed·ft· 
20•..•.•.• 12 7,800 1.0 46 320 	 16 
 -.----- ----.-­
40.•...•.. 38 3,.1\50 2.7 148 2,270 ···i;900' --------- --------

57 48 

60•.•.••.• 61 2.000 4.5 218 5,050 13,700 ·'·i;ooo· ···-·ioo· 84 228 17 12 

SO._.•.•.• 82 1,230 . 6.2 280 7,750 33,300 8,400 6,500 97 416 105 81 

100....•.• 99 820 8.0 289 10,100 54,300 25,000 19,200 101 543 250 192 

120..•••.• 110 660 Q.3 310 12, 000 70, 300 44,100 32, 200 100 580 268 368 

140._.•.• 117 610 10.0 327 13,250 SO,400 55,600 41,000 95 574 397 293 

J60••._••. 122 590 10.3 342 J4,000 85,900 60,200 45, 500 88 687 376 284 


GOOD SITE-INDEX 60 


20........ 14 4,700 I· 1.3 46 400 "'4;'400' ------,--- -------- 20 ------­
40••_..... 45 2,210 3.5 149 2.l'5O 	 66 '--iiii' ------­
60........ 73 1,190 5.8 221 5,880 23, 300 '''5;000' "3;700' 98 388 83 62 

so........ 98 720 8.2 263 9,000 48, 700 24, 100 17,000 112 609 301 224 

100....... 118 480 10.5 292 11,850 73,500 54,000 40,300 118 735 540 403 

120....... 132 300 12. 2 314 13,950 91.200 76, 300 59,000 116 760 636 492 

140....... 141 355 J3.1 331 15,400 102, 700 90,300 70,500 110 734 645 504 

J60....... 146 345 13.6 346 16, 350 109,000 98,900 76,000 102 687 618 481 


1 


EXCELLENT SITE·-!NDEX 70 


20..._ ... 16 2,800 1.7 47 470 	 24 

40.....__. 68 1,370 4.5 151 3,030 '''8,'000' "--'6(jii' ·..-400· 76 "'208' "'~'I""~?g60........ 86 760 7.4 223 6, 7JO 33,800 13,400 10,300 112 563 

80........ 115 450 10.4 266 W,35O 63.500 46,000 34,600 129 794 ·575 432 

100....... 138 300 13.5 296 13, 500 90,500 81,000 63,200 135 005 810 632 

1:.1....._.. 154 235 15.7 318 15,000 109,400 103,300 81,000 132 912 861 675 

140....... 164 220 16.7 335 17,500 121,300 116, 100 91,600 125 866 829 654 

160....._. 171 215 17.2 350 18,450 128,600 123,600 96,800 115 864 772 605 


HEIGHT GROWTH AND SITE INDEX 

Figure 2 portray!'; the trend of average dominant height over age. 

These curves are based on the growth of dominant western white 

pines only. On good sites (site index 60) white pine dominants 

average about 1 foot a year in height growth in stands between 40 

and 140 years of age. The dotted lines in Figure 2 indicate the 

limits of each site-index group at any age between 20 and 160 years 

in terms of average dominant height. 


The site indices used in the present study are merely more exact 
e).,"pressions of the following general descriptive terms not capable of 
exact definition: . 

Site Index 
Very best or excellent (Site I) ______________________________ 80-70 

Good (Site II)________ ____________________________________ 60 

Fair (Site III) ____________________________________________ 50 

Poor (Site IV)_____________________________________________ 40 

Very poor (Site V)________________________________________ 30 
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N~MBER AND SIZE OF TREES 

Fjgure 3 depiqts the total number of trees 0~6 inch d. b. h. and 
larger. The extremely rapid decrease in number of trees with increas­
ing age is strikingly apparent. On good sites (site index 60) the total 
number of trees per acre drops from 4,700 at 20 years to 720 at 80 

'years, and to 390 at 120 years. The number of trees also decreases 
rapidly with increase in site index. On poor soils (site index 40) 
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FlOUR:!. "-Curves for diameter breast high of average tree 

white pine stands, aver~e about 980 stems per acre at 120 years, and 
on excellent soils (site md!ex 70) about 235 stems at the same age. 
The occurrence of more trees per acre on poor sites than on good sites 
in natural stands beyond the seedling stage is typical of all forest 
types 50 far investigated both here and abroad. The number of tree 
values given in the tables, however, must be considered little better 
than approximations, as the total number of trees per acre is extremely 



variable in western white pine stands. Occasionally the usual tend­
ency is reversed, and individual stands on good sites contain more 
trees than stands of the same age on poor sites, ang commonly the 
number of trees on individual plots differs greatly from the average 
values given in the table. 

The size of the tree of average basal area for various age-site 
conditions is shown in Figure 4. In general, the trees in fully stocked 
western white pine stands run very small. On good sites at 120 
years, for example, the average tree is only 12.2 inches d. b .. h. At 
this age on good sites some 27 per cent of the trees are still under 7 
inches d. b. h. and about 60 per cent still under 13 inches d. b. h. 

CUBiC-FOOT VOLUMES 

Figure 5 portmys the total wobd produced, including stump and 
tip, but not bark, in all trees 0.6 inch d. b. h. and larger. Density 
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FIGum: 5.-Curves fot total cubic·foot ...oiume per acre, excluding bark 

of stand and rapidity of growth both contribute to produce high 

cubic-foot volumes. The average fully stocked stand on site index 

60 produces close to 14,000 cubic feet of wood at 120 years. 


BOARD-FOOT VOLUMES 

TREES IN AND ABOVE 'rRE 1-INeR-DIAMETER CLASS 

Figure 6 shows the total board-foot contents produced in fully 

st{}cked stands. These yield values include the volume of every tree 

6.6 inches d. b. h. or larger that will furnish at least one 16-foot log 

with a. 5-inch top diameter. The international (~-inch) rule accord­

ing to which the yields are estimated is the most satisfactory log rule 

for estimating the board-foot content obtainable by complete utili­

zation and with good sawing practice. The timber-producing capac­
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ity of western white pine' .stands is strikfugly apparent in the 'total 
board-foot tables; the average fully stocked stand producing about 
90,000 board feet (international rule) at 120 years on goOd sites. 
Yields of this chll.racter are not obtainable, of coutse, over large 
area.s in naturalsttlJids in which yields are reduced by blank spaces 
and irregularities in the· stand, defect, and lack of complete"utiliza­
tion·to the limits shown in the tables ..· Natural openings, resulting 
from lack of seed, snow breakage,. insect attack, and similar phe­
nomena, all reduce yields. In addition; the tables are constructed 
to show gross yields; i.e., the content of every tree above a given 
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diameter limit regardless of species and defect. Under present log­
ging prac?ces, however! a considerable amount of material is invari­
ably left m the woods m the form of small'trees and trees that are 
defective or unmerchantable on account of their low market value. 
These factors mus~ all be considered when comparing the total yields 
shown in Figure 6 with present stands and the cut from areas now 
being logged. Extensive cruises indicate that well-stocked we~ltern 
white pine stands, exclusive of the larger nonstocked areas such as 
natural meadows and nonreproducing burns,average about 70 per 
cent by ba.sal area of the values listed in the yield tables (accordmg 
to unpublished data compiled by C, R. Watson and Donald Bruce, 
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1928). On several national-forest timbor-sale areas approximately 
SUCD. volumes have been cut.3 . 

\.~, 

TREES IN AND. ABOYETHE 13-INCH-DIAilETER CLASS 

~e 7 depicts the board-foot yields by the international Ok-inch) 
rw.e m all trees 12.6 inches d. b. h. and larger. Fully stocked stands 
on good. sites at 120 years contain about 76,300 board feet per acre. 
in trees. 12.6 inches d. b. h. and larger, scaled to a 5,..inch top diameter. 
Note. in Table. 1 the material differences .between the international 
and. Scribner values for trees 13 inches and up. These discrepancies 
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FIGURE 7.-Curves for board·foot volume pei' acre, international rule U~·inch Saw kerl), trees 12.6 
inch6S d. b. h. and larger . 

are principally due to the log rule. If computations for overrun are 
omitted, the international rule shows much more accurately than the 
Scribner rule the actual board-foot contents that can be cut out under 
efficient sawmill practice (5). The international rule used here 
assumes the use of saws cutting a }k-inch kerf. lfaX-inch kerf is 
cut, the yields should be reducea 9.5 per cent. 

, For example, Scott Creek on the Coeur d'AleDe National Forest1 averaged 39,600 board feet per acre 
by actnal log sc8Ie, Scribner rule. This cut WlIB';:J 90 to 100 year olu timber from a drainage area of 790 
acres. The stand, therefore, actnally cut about 74 per cent. of normal l()()'year volilme for good site (site 
indeJI ~). ('rable 13.) U unmerchantable and uncut material left in the woods is included, this stand ran 
75 to 85 percent of DOrinal OVllf more thiln " IjOCt!OD. 
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INCREMENT AlI!D ROTATlONAGE 

. Figru:es 8,9, ar,.d 10~ho~therate of growth ~nwesternwhi.teJ)ine
stands ill. tenns of pel'lodic· and mean annual mcrement. Figure 8 
portrays growth in cubic feet and. Figures 9 and .10 growth in board 
f~et in trees 6.6 i?c~es.and '12.6 inches in diameter or more, respec,,:
tlvely.. The perIodic mcrement curves show. the Rveragel'ate of 
growth by IO-year periods, the peak ·of the curve in each instance 
indicating' the decade of most rapid growth.' This peak occurs be­
tween the ages of 50 and 120 years, varying with' the kuid of product 
and the site conditions. The peak or culmination of mean. annual 
.growth does not come until considerably later. This peak also is 
influenced by site and kind of product, and occurs on ~ood sit,es 
(index 60) at 105 years for total wood production in cublCfeet, at 

1661---f--HI-:::".,c....-1..:::::,.-.:---f~"<o--f---+-~. +---1 
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FIGURE S.-CurveS tor periodic Bnd mean annual Increment In cubic feet, trees 0.6 Inch d. h. b. 
. and larger 

115 years for total wood production in board feet (international rule) 
for trees 6.6 inches d. b. h. and larger, and at 135 years for board .. 
foot volumes (international rule) for trees 12.6 inches and up. 
Growth in total board-foot volumes culminates at 110 yearson excel­
lent soils and at 130 years on poor soils. This point of cUlniination, 
or period at which maximum mean annual growth occurs, is usually 
spoken of as the rotation age. A .~tand cut at this time will yield 
the maximum volume return per year of growth. 

Rate of growth, of course, is only one of a number of factors to 
be considered in fixing the proper age at which to cut a given stand. 
The type of product· desired, . the run of lumber grades, the financial 
aspects of prolonged holding, and the silvicultural features of the 
forest must all be considered in deciding upon. the age at which to 
cut. Nevertheless, volume production alone is an important item to 
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consider in western white pinest~nds,in: which OIi' most sitesth~ 
board-foot contents are nearly doubled or more tha:n dQubled between 
80 and 120 years; .

<) 

PREDICTING THE YIELDS OF SECOND-GROWTH· STANDS 

To Use the normal tables in predicting future yif3lds of :natural 
. second.,growth western white pine stands, it is first necessary to de­
terIWne the age, site quality, and degree of stocking of the stands 

1,600 	
~r 

-~;-~.-

.;t'j.1,'-: 

i ~ 1\ . 	
. 

1.400 

I ;-- ~~ 
./200 

\.-... 
" 

I ­

- - //
f 

.-
\ 

~,/
',000 

/ \ \~ 
ILl 	 f I 	 --.....ILl 
Il.. 	 ~~\I ,~ . ~ o 800 -----: I . II: 

'. 
/ 	 ,. ".><:..~\~ - ..... 1-_""~ 	 ". 

CD 	 I / / \ \f j k'~/
60'0 	

/ ....... ".-\ .'~ -'­/' . '.~f /PERIODIC / : ,/ - :0~ANNUAL < 1 
.iti/ 

: 	

~-
INCREMENT 	 .... ' 

"lOO 

. '// / ./ 
./.' ',<\~ 

f .'Vjl ./ ./ 	 '-.....:.' 
200 

; 	 '" 
/ ..' 

MEAN /.z. ,,,,,' /' 	
. 

ANNUAL ~...INCREMENT ~. o 
o 	 00 00 100 1m 140 160 

TOTAL AGE (YEARS) 

- EXCELLENT' SITE (INDEX 70) .-.- FAIR SITE: (INQi:X so) 

----'\'3000 SITE (INDEX 60) _ ••• - POO~ Sl'tE(lNDEX 40). 

FIOURE 9.-Curves lor perlodlc and mesn annual jncrement in board leet,lnternatlonal rule, 
trees 6.6 inches d. h. b. and larger. 

for which such forecasts are to be made. These factors can be de­
termined with relative ease on small tracts by measuring one or more 
selected sample areas, But for good-sized tracts this task will usually 
r~quire a s~rip or line plot surve:r 1f> loc8:te and m~p age2class diyi­
SIOns,. nontlm~~red aroas, and distinct di1fe~Iice;;. ill stan:4 densIty, 
and SIte conditions, The general procedllre ill tms work IS practI­
cally the same as in a timber cruise, and the same factors determine 
the degree of intensity with which the survey is conducted. Site 
mapping introduces a new element, but as the range of sites in the 
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wes~mwhite pine~is'rel8JtiYely'small,the division 'of ·a;i~act, . 
intotwo.o.rat',most tihreesite .classes~slioUldbe sufficient Jorall 
practical purposes. ' ' 

AGE DETERMINATION 

Tht;1irst step .in the application of yield tables is ,to tally-on . each 
,BlUllplestripor· plot thet~tal number ·oftref,l&'''iJ;!,eachdiltIlleter ·class, 
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. trees 12.6inches·d .. b. h. and larger 

'1 inch .~dup for .later llseincomputing stand. density. Inconjunc­
tion with this work, 'age determinations should be made on each 
slUllpleplot or at frequent intervals along the strip line 'by counting 
tbegrowth rings of several dominant whi~.pines, .either on the siump 
orona, .Q9l'C tQ the. pitJ;t extracted with an .incrementborer.Thes~ 
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ring counts sbould betaken 1 foot above the .averageground level 
or the count adjusted .byadding in. the number of wborlsbetween 
the point of countand.the 1"';£001; level. (The whorls orsuccessi~e 
points along the trunk at which branches have originated are usually 
distinguishable on white pine trees by the knots. even when the 
branches.are entirely gOlbe.) Add 5 years to this count on average 
soils, 4 years on hetter-than-average soils, and 6 years on poorer­
than-average soils. This is the period reqUired by dominant seed­
lings to grow lfoot in height. The &ge of the oldest tree determined 
in this manner is taken .a8 the 'age of the stand, provided the age of \\ 
.this tree d.oes not differ by more than three years from that of the 
next oldest tree. This latter precaution is to avoid taking the age 
of veterans or relics. ofa .former, older stand, individuals of which, 
may have escaped the fire or other cause by which the present .stand 
was established. Check the age by additional borings at any point 
where a change in age class appears to have taken place. Occasion­
ally an intermediate or suppressed tree s40uld be boredto.see:if the 
stand is essentially even-aged; i. e., all trees within about a .20-:year 
range. 

SITE DETERMINATION 

Site determinations .should also be made in conjunction with the 
strip or line-plot survey. This is done by measuring at fairly frequent 
intervals the heights of 15 to 20 dominant (dominant and codomi­
nant) white pines growing in a fairly dense portion of the stand. 
These heights should be measured with a Forest Service Abney level 
or some instrument of equal accuracy, and the distance should be 
.taped, not paced. Extreme care must betaken to measure dominant 
trees of 8.1l sizes from those barely codominant up to and including 
the tallest trees in the stand and to distribute the measurements 
well over the range between these limits. Care.shouldbe taken also 
to exclude any surviving veterans ·of .an older-age class. Then, for 
each group of trees measured, average the heights taken, refer either 
.to Figure 2 or to the site-classification chart, Figure 11, .and convert 
aversgedominant height to site index. This is done with Figure 11 
by passing a straight line through the age of the stll.nd on .scale A 
Ilndthe average height just computed (the average height of the 
dominant and codominant trees) on scale B. ReRd the site index 
where this line crosses scale C. In the example illustrated,.a 30-year­
old stand in which the dominants averaged 20 feet in height, the 
site quality is classified as poor (site index 40). 

DETERMINATION OF STOCKING 

From the cruise data in hand, map out the major age-site divibions 
and compute for each the average age, .site, and basal area, the latter 
being readily calculated from the stand tally of trees by diameter 
class. Then for each major area divide the computed .averagebasal 
area by the yield-table basal area for the same llg'e and site index, 
expressing the result asa percentage. The tabular yields at any 
future age for the same site index multiplied by this percentage will 
give the .yields to. be expected at that age. 

For example: Given a stand 80 years of age with an average basal 
area. pera.cre of 184 square feet and a site index. of 60 feet; to predict 
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At 80 years, !site index 60 : 
Actual basal area =184 square feet. 

Yield-table basal area =263 square feet. 

Percentage of stocking = 70 per cent. 

Yield..:table values at 120 years (intemationalrule-6.6 inches 
d. b. h. and larger): 

Bssalarea 314 square .feet. 
Cubic volume =13;950 cubic fe8t. 
Total board':footvolume=91,200 board .feet. 

These values reduced for 70 per cent stocking are: 

..) :Basal area 220 sqUare feet. 


Cubic volume = 9,657 cubic feet. 

Total board-foot volume=63,840 board feet. 




17 SECOND-GROWTH YIEld> IN WESTERN WHITE PINE 

A conservative operator would reduce these predicted yields by 
at least 10 per cent more to allow for breakage in logging and defect. 

OTHER FEATURES OF .APPLICATlON 

The method of application here suggested is the conventional one 
of applying normal-yield tables. It has been tried on a fairly large 
scale in the Douglas fir region and found workable and satisfactory 
as faI' as the field work is concerned, It is based on the assumption 
that the present relationship between actual and tabular yields' will 
be the same at any period in the future·within the tabular limits. 
This assumption is, of course, subject to some error. For example, 
there is considerable evidence that understocked stands tend to 
approach or equal tabular yields with increase in age. Changes in 
this relationship might also be brought about through the .influence 
of stand composition, through a material increase in the amount, of 
defect, through the influence of climate, particularly of wet and dry 
cycles, .or through further losses caused by snow breakage, insects, 
or disease. Nevertheless, the method suggested is the best now 
available and should prove entirely satisfactory under our present 
economic conditions and rough methods of management. 

When board-foot-volume predictions only- are desired and the stand 
is sufficiently advanced in years to contam a reasonable number of 
trees of merchantable size, a somewhat simplified procedure may be 
adopted. Age and site class must be determined as before. But 
degree of stocking can be computed by simply counting on represent­
ative arf'as the total number of trees above the chosen dianleter 
limit; for example, the number of trees in and above the 7 inch or 
13 inch diameter class. This number should be expressed as a per­
centage of the tabular number above such limits for the same age­
site condition. Then the tabular figures for board-foot yields above 
similar diameter limits multiplied by this percentage figure will give 
the predicted board-foot yields. This method is recommended for 
short-time predictions only. Where applicable, it is probably more 
accurate than the conventional method. 

The Forest Service is now conducting several studies in an attempt 
to check and improve the application of normal-yield tables (11). 
If, as is expected, one of these studies should be undertaken in the 
western white pine type, it may make possible a better definition of 
the board foot-basal area relationship and of other improvements in 
application technic. 

DISCUSSION OF STAND TABLES 

Stand tables ordinarily show numbers of trees per acre arranged by 
diameter classes. They may also be made to show the percentage 
of total number of trees per acre, or the percentage of the total volume 
per acre found in each diameter class or above any diameter limit. 
Tables 25 to 34 give the proportion of number of trees, basal area, 
cubic and board foot volume occurring above various diameter 
limits in fully stocked western white pine stands. 

125913°-32--2 
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APPUCA'I10N OF STAND TABLES 

To apply these tables it is necessary to know only the average 
diameter of the stand and the total number of trees, basal area, or 
volume per stend or unit of area. For example, the yield tables shOw 
that l20-year-old fully stocked stands on good sites contain on an 
average 390 trees, with an average diameter of 12.2 inches breast ,. 
high. The stand tables, properly interpolated for an average'o"iamoter 
of 12.2 inches, furnish the percentage of total number of trees above 
various diameter limits. Then a series of readings at successive 
diameter limits, each reading subtracted in turn from the preceding 
tabular value, give the percentage of trees in each individual diameter 
class. These percentage values are easily converted roto actual 
number of trees by multiplying by the total number of trees in the 
stand, in this case 390. Table 2 was derived in this way. The 
number of trees in any single diameter class or above any given diam­
eter limit can be computed in this manner for any stand for which the 
average diameter and total number of trees are known. Basal area 
and cubic and board foot values can be obtained in similar fashion. 

TABLE 2,-Sample computation of stand table, showing the distribution oj treeS 
in a fully stocked 120-year-old stand on good site (site index 60) 

Diameter breast .high (inches) Dlstril:mtion of trees Diameter breast high (inches) Dlstri,hution of trees 
by diameter class by dJameter class , 

Per cent Number Per cent :Number1-4__________________________, 18 70 1317-20_________________________ 515--8_____________________ 21 82 21-24+______________________ 5 19 
9--12_________________________ 21 82 -----­56 TotaL_________________ _13-16_________________________ 22 100 390 

The stand tables, therefore, make an excellent supplement to the 
yield tables proper, for they add to the yield-table figures on total 
number of trees or volumes per acre, additicnal information on the 
number of trees of different sizes, and the volume above various 
diameter limits. These figures are obviously of considerable interest 
and value to any operator or forest manager who is contemplating 
diameter-limit cuttings, or who wishes to know about how many 
trees or what percentage of the total volume will be available for 
various products, depending somewhat on size; for example, ties, 
pulpwood, or saw timber. 

EFFECT OF STOCKING AND COMPOSI'I10N 

The stand tables are directly applicable only to fully stocked 
stands of average composition. They should, however, furnish satis­
factory approximations of the distribution of trees and volumes in 
stands approaching full stocking, a condition fairly common in the 
western white pine type, in which well-stocked stands exclusive of 
large openings average, as has been said, about 70 per cent of normal. 

Oomposition, of course, also affects tree distribution, tolerant 
species tending to concentrate in the smaller diameter classes and 
intolerant ones in the larger. The general tendency, therefore, is to 
underestimate the number of small trees and overestimate the number 
of large trees in stands running heavily to cedar and hemlock. These 
errors due to composition aI'e not very serious I and may be eliminated 
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entirely for num~el' of tree 'values by the use of tables showing the 
distribution by diameter of trees of individual species. Tables 26 
to 31, inclusive, show the distribution of the number of trees for the 
six most common species in the western white pine type. Touse these 
tables it is necessary to know only the average diameter of the stand, 
all species included, and the number of trees of each species pel" unit 
of area. Then, dealing with each species sepnrately, the percentage 
of ti'ees in each diameter class is computed as before. The percentages 
fOJ: each spero,as are then multiplied by the total number of trees of 
that particular speeies per unit of area, and '~he number of trees of 
each species in the various diameter classes derived in this way. The 
vabes for each diameter' class are then added to obtain the total 
number of trees in each class for this particular stand composition. 

DISCUSSION OF VOLUME>TABLES 

Volume tables show the contents of trees of various sizes in terms 
of some standard unit, such as cubic or board feet. Tables 35 to 64 
give the volumes of the sLx most important species occurring in the 
western white pille type, namely, western white pine, western larch, 
western red cedar, Douglas fir, lowland white fir, and western hem­
lock. Tables are given in. both cubic and board feet, the latter jn 
both the international O'-inch) and Scribner rules to both total and 
merchantable height. 

These volume tables lis.t correct values only for trees of the species 
named occurring in western white pine stands under 160 years of age. 
Witilln these limits, however, they are usable throughout the entire 
western white pine region, regardless of general locality or site con­
ditions, for a careful mathematical analysis indicates that these 
factors have .little effect on tree form in second-growth stands and 
hence on tree volume when the variables of diameter and height are 
eliminated. Some adjustment may be necessary in local use, how­
eVer, and the procedure to be followed in checking and adjusting 
the tables is eAlllained in detail in the volume-table se:::tion of the 
appendLx. 

YIELD TABLES 

TOTAL STAND 

T.ABLE 3.-Number of trees per acre 0.6 inch d. b. h. and larger 

Number of trees, by site index- Number of trees, by site inde:r-
Total age 'rota! age 

(years) 	 (years) 
30 40 50 60 iO 80 30 40 liO 60 70 80I 

20 ________ 	 100 _______ 
15,800 11,500 7,800 4, 700 2,800 2,050 1,700 1,220 820 480 300 21530 ________ 	 1I0_______ 

40 ________ 10,950 8,050 5, 2:.'0 3,180 1,~~ 1,420 120_______ 1,480 1,000 720 4.."0 260 185 
7,750 5,600 3,650 2,210 1,370 1,000 1,350 980 660 390 235 17050 ________ 	 130 _______ 

60________ 	 5,600 4,070 2,68(1 1,590 1,000 710 1,290 930 630 370 225 165140 _______ 4,150 3,020 2,000 1,190 760 540 1,250 910 610 355 220 16070 ________ 	 150________3,1SO 2,300 1,550 930 580 410 1,2.."0 900 600 350 215 15580________ 	 160 _______ 
90________ 	 2,.500 1;830 1,230 720 450 320 1, 210 890 590 345 215 155 

2, 030 1,460 990 5llO 360 260 
1 I 
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TABLE 4.-:7Size of average tree, baaed on diameter breast high of tree of average basal 
areq 

r;Average d1nmeterhreasthigh (Inches), Average diameter breast high (Inches). 
Total Totaiby ~ite Index-'·1 . by site index­
~. 
 age

(years) (yeetS) 
30 40 SO 00 70 SO ____1._30_1 40 1.0"1 60 70 . SO 

----1----------­
100______ _ 

5.5 6.5 	 8.( ]0.5 13.5 16.0
119_ ...___ 7.1 8.8 	 11.5 1.4.7 17.5120_______~j ~tT~'" H ~:1 H ~~ 9.3 15.77.~ 	 12.2 1fJ.6130 ______ _2.4 2.9 	 3. .',4. 7 ~~ 7.1 6. i 7.9 9. 7 12. 7 16.3 19.. 3140_______

3.1 3.6·~ :5.~ 78.'~ 8.8 8.1 1O:~ 13.1 1a.7 19.91SO______•3.7 • 4.3 	 5. 7. ( . • 10.6 ~~ 8.2110.2 13.4 17.0 20:3160 ______ _
4.3 5.1 	 6.2 8. 10.4 12.4 '7.1 8.3 10.3 13.6 17. 2 ~. 5 
4.9 5.8 	 7.1 9.4 12.0 14.2 

TABLE 5.-Basal area per acre in trees 0.6 inch d. b. h. and larger . 
~ 

Basal are8 (square feet). by site Index- Basal ares (square feet). by site index-
Total Total 


8gO 8gO

(ye!lrS) (years)
30 40 	 SO 30 40 70 SOSO 60170 

20_______ 	 100_______ ror44 	 46 46 47 47 282 286 289 292 290 30030________ 	 lIO _______ 
40________ 99 !~ 101 !~ 104 105 120_______ 293 290 300 304 308 311 
50________ 144 146 1~~ ]49 151 153 130_______ 302 306 31 314 318 322 
60_______. 1~~ 140_______ 184 186 189 191 194 311 315 327 331 

21. 215 	 218 221 223 226 319 323 335 34070________ 	 1SO_______
235 238 241 244 247 2SO 326 331 335 339 348 

90________ 
SO________ 	 160_______ ::'1 !ll rJ263 266 270 333 338 342 346 354:s~ ~~~ 279 282 286 

TABLE 6.-Total cubic-foot volume per acre. including stump and tip but not bark for 
all trees 0.6 inch d. b. h. and larger 

Volume (cubic feet). by site Inder-
Total 

agO
(years) 30 40 	 SO 60 70 SO 

11----1--1--------- ­
100______ _ 
lIO _______ 
120______ _ 
130_______ 
140______ _ 
1SO______ _ 
160 ______ _ 

TABLE 7.-]l.[ean annual cubic-foot increment per acre in trees 0.6 inch d. b. h. and 
larger 

Increment (cubic feet). by site Index- Increment (cubic feet). by site index-
Total Total 


agO age

(years) (years)


30 40 	 SO 60 70 SO 30 40 SO 60 70 SO 

20 ___ ' _____ 	 100_______
16 24 27 67 84 101 118 135 15430________ 110_______J :i35 46 52 67 84 118 135 15340. ______ • ~ 	 120___ •._.38 47 	 5, 76 85 66 83 116 132 151 
73 97 199 64 81 98 129 147

SO ________ 	 130_______ ~~ 
60 ___ . __._ 	 ~ 140_______ ~ 	 84 98 112 127 95 m 125 14270 _______ ~ 	 1SO_______ 
SO ________ 61 77 107 122 139 160_______ ~ ~~ 91 121 137 
90________ 81 ~ 	 II 129 147 58 73 88 ~~ 115 131lli 83 106 	 116 133 152 
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SECOND-GROWTH YIELD IN WESTERN wliITE PINE 21 
TREES 6.& INCHES .D. B. H. AND LARGER 

TABLE S.-Number of treu ~ acre 6.6 inches d.b. h. and larger 
----~------------~--------~--,~~'-.--~,~----------------

Number of trees, by site ini1ex- Number of trees, by site IndllJ:-
Totalllgtl __-,-_-,-__-,-__-=-__---,c-__II\\Totai age I__~-.,__-.,__-~----:--"'-

(years} :l9,J~J .",~~ J",c~. )., 70 SO .~ (years) 30 ~ SO 6O~ 70 80 

---- 5 100_______ 425 - ~ --;~-; 
100 110_______ 455 405 31 170 
220 1.'lO___ ,.___ 47 455 ,oj' 295 205 160 
295 lZll_______ 395 285 200 155 
305 140_______ 465,' . 195 (I~
280 1SO_______ 47 ; 195 (I
245 160_______ 475 275 195 (I 
215 

I No dIIts. 

TABLE 9.-Average diameter of trees per acre, 6.6 inches d. b. h. and larger 

Average diameter breast high (Inches), Average dltuueter breast high (inches), 
by site index- by site Index-

Tot:,) "llO Total age
(years) (years) 

30 40 SO 60 70 SO 30 40 SO 60 70 80 

20 ________ 100 _______ 7.4 9.~ 9.6 10. 5 12.4 14.9 17.13Oc ______ ------ ------ _.---. ------- ------- 110 _______ 
7.5 7.8 8.1 9.3 9.9 11• .1 13.2 16.0 18. 4 

SO________ ----.- 130 _______ 
40 ________ ------ -----. ------. 120. ______7.5 8.(J 8.5 8.9 9.5 10. 2 U.S 13.:8 16. 8 19.3 

7.5 7.7 8.6 9.2 9.9 9.7 10. 4 1LS 14. 2 17.3 19;860_______ ~~ 140 _______ 
7.S S.~ 8.5 9.• 10.1 11.1 9.8 10. 6 14. 5 17.7 (I)

70_. ______ lSO. ______8.1 8.4 8.9 9.9 11.1 12.5 9.9 10. 7 t~~ 14. ~. 18.0 (I)SO. _______ 160 _______ 
90________ 8.4 8.8 9.4' 10.7 12.3 14.0 9.9 10. 8 12. 3 15.hl 18.1 (I) 

8.7 9.2 9.9 1L5 13.6 15.5 
! 

I No data. 

TABLE lO.-Basal area per acre in trees 6.6 inches d. b. h. and larger 

Basal area (square feet), by site index- Basal area (square feet), by site index-
Total age Total age

(years) (years) 
30 40 SO 60 70 80 30 40 SO 60 70 80 

20________ 100_. __ • __1 189 221 25130_______ ------ ------ ------ ------- ----.-- 110 _______ 277 290 298 
9 23 35 214 241 271 293 304 312 

8 21 45 79 !It 231 258 286 305 315 323
40._______ ----- --,._-- -----. 120"_____• 
50__ •• ____ ------ 130. ______

15 '33 60 103 137 157 245 271 298 315 326 33360___ <_ 140.______47 69 108 157 187 205 255 283 W 324 33570__ " _____ 150_______
83 113 154 199 223 238 26t 293 316 332 343SO________ 160__ ••___120 157 194 232 252 261 m 302 323 339 349 ~i90._______ 

158 194 225 258 273 281 

t No data. 

TABLE n.-Total board-foot volume per acre in trees 6.6 inches d. b. h. and larger, 
international rule, ~nch saw kerf 

Total Volume (board feet), by site index- Total Volume (board feet), by site lndex­
age age

(years) (years)30 40 SO 60 70 80 30 40 50 60 70 80 

100 73, 106,100 
2,900 117,300 

12,000 126, 500 
26,200 

I No data. 
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22 TEcumC.AL BUL2.ETIN 323, U. S.DEPT. OF AGRICULTURE 

TABLE 12.-Mean annual board-foot increment per acre in trees 6.6 inches d. b. h­
e;' and larger, international rule, }{-inch saw kerf 
-

:y":: 
Increment (ooard ree~). by site Index-. Increment (board feet). by si~ index­T~tal Total 


Iige age 

(Year.l) (years)


30 40 50 	 30, 611 70 SO 

i--'-'-	 -- ­
20_______ 100 ______ 

30__ •____ 
 5 247 543 i35 905 1,001 

57 97 110__ ,--- 2:"5 41 574 756 917 1,066-~J~ 
SO 

1~
40•. ______ 	 ).20_____12 	 300 290 425 586 912 l,c05450_______ --~~ 110 ~ no______

26 64 246. 3SO 524 295 428 584 892 1,02860 _______ 	 140 ______ L~65 125 228 33S 563 717, 293 423 574 'rn4 8ti6 (1)711- _____0 	 150 ______ 
114 326 ,697 867 287 411 557 711 (I).SO_______ 	 836160 ______ '~64 	 965 279 398 537 687 804 (I)90 _______ 	 .. ~ 

·209 332 !~ 1,031~1 £il , ~~ 

INodam. 
TREES 7.6 INCHES D. B. H. AND LARGER 

TABLE 13.":"'Board-foot lJolume per acre in trees 7.6_ inches d. b. h. and larger, 
Scribner rule 

Volume ~oard feet), by site index- Volume ~oard feet). by site index-
ToW Total 


age age 

(yoors) (years)


30 40 SO 60 ,0 SO 30 40 I 50 60 70 80 

20 _______ 100______._- .. -- ------ ------	 13,600 22,600 36,300 53,500 68,500 82,50030 _______ 	 110______----!~ISO 1,200 17,500 28,300 43,600 62, 100 ii, 500 92,000 
SO _______ 
40_______ ----50 	 120______

400 1,7CO 3,900 6,200 20,800 ~;1(){) 49,500 68,700 84,700 99,400 
250 900 2,500 6,000 11,-100 16, 400 ~~ 23,300 36,700 54,100 i3,700 90,500 105,800 130____

60 _______ 	 140______
1,100 2. 900 6,600 13,100 21.700 29,700 25,400 39,400 57,900 77,600 95,100 (ll70 _______ 	 lSO______
3,200 22,500 33,800 44,300 27,000~:500 60,600 So, 900 98,500So _______ 6,500r' 300 	 (I~ 

90_______ 	 6,000 11,300 19, 500 32,800 46, 500 58, 200 160 ______ 28,200 ,200 62,300 83,700 100,500 (I 
9,600 16,800 27, 900 43,300 58, 3001 71, 300. 

1 N"o data. 

l 
TABLE 14.-Mean annual increment in trees 7.6 inches d. b. h. and larger, Scribner 

rule . 
------------------~------------~------~-----------------------

Total ! Increment (board feet), by site index- Total Increment ~oard feet), by site index­

age 	 age2O~=~____:____::__1=__ :_~I= __ ~__ -f:_:~__ ~36 4~ z~ 60535 7~ :25 
30________ ______ ______ ______ 5 15 40 110_______ 159 257 396 565 705 836 

:2:::::::: -----5 1~ .~ 1~ ~ ~;: t~::::::: g~ ~~ m ~~ ~: ~~ 
60_______ 18 48 110 21S 362 495 140_______ !~~ 281 ,(14 554 679 (I~
70,_______ 46 93 176 321 483 633 150_______ !~ 277 404 539 65i (1
SO_ _______ 75 141 244 410 581 728 160_______ 176 270 389 523 628 (I 
90________ 107 187 310 481 648 792 

1 No data. 
TREES 12..6 INCHES D. B. H. AND LARGER 

TABLE I5.-Number of trees per acre 12.6 inches d. b. h. and larger 

Number or trees, by site Index-' Total Number of trees, by site index-Total 

50 60 70 SO (years) SO SO~) 	 1 60 I 70 
401 _______ 	 110 _______ 

4 8 31 57 101 143 147 13150________ 	 120 _______ 
4 	 40 71 116 1471 17 38 ~~~ 153 12660________ ______ 1 	 130 _______ 

5 19 49 78 48 82 128 159 147 (I)70________ 	 140 _______ ~:::= 	
age 

1 5 14 44 86 110 56 90 138 164 148SO________ 	 lSO_______ ('~
5 13 31 76 115 132 	 97 144 167 148 (I

90 ________ 	 160 _______ 
12 24 54 106 134 139 64 102 147 171 149 <')100 _______ 
22 41 SO 128 145 137 

1 No 12.6·inch trees below 4O-year class. I No <lata. 

I) 
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,TABLE 16.-Average diameter of trees 1!J.6 inches d. b. h. and larger 

A~erage diameter breast high (inches), I A~erage diameter breast high (inches), 
Total by site Index-:- Total by site index 

age age 
(years) (years) 

30 40 50 60 70 SO 30 40 50 60 70 SO 

'---	 ----~~ 40 _______ 110_______1 ..._- .._- ------ ------ ----...-- i3.S 14. 0 120______ 14. 1 14. 4 15.~ 16.3 
I 
"<';.\~ 19.950__=____ 	 ,60 _______ ---... -- --'---- 13. 8 13.S 14.1 14.4 130_______ H. 14. 6 15. 2 16. 7 , .0 20.6 

13.S 13.8 14. 0 15. il 14.3 15.4 17;0 •.1:2 ('l70______c_ --- ... --	 140 ______ ..13.S 13.8 14. 0 14.4 ~~~ 15. S 14.3 ~!3 15. 5 17.2 19.4
SO_ •.•_____ 	 15O____13.8 13.9 14.1 H.S 15. 7 16. 8 H.4 U.S 15.6 17.4 19.6 .)90________ 	

.~ 

100_______ 14.0 14.4 15.3 16. 6 17.9 160_-... --- 14.4 14.8 15. 7 17.5 19.7 ')f~tg 14.2 14.7 15.8 17. Ii 19.0 

, No 12.6Ciuch trees below 4o-year class. f No data. 


TABLE 17.-Basal area per acre in trees 12.6 inches d. b. h. and larger 


Total 
Dnsalaroo (square foot), by sito Index­

'fotal 
Basal area (square foot), by silo index­

age 
(yoars) 30 40 50 60 70 80 

age 
(years) 30 40 50 60 70 SO 

40'_______ 	 110.______.. 9 34 65 124 207 266 28350. _______ ----- -.....--- ------ ------ 120_______
1 4 19 43 44 83 146 232 283 292

60__•.•____ ------ ------	 130.__ ._._
70._______ ----- 1 5 !lO 56 96 54 97 166 251 296 ('~140_____ ._1 5 15 50 105 150 62 lOS lSI 265 304 ('80_______ 	 150_______

5 14 34 91 154 203 68 116 191 2i6 310 (.>00 _______ 	 160_______ 
100_______ 	 13 26 61 135 202 243 72 122 198 .286 315 (I> 

24 45 94 li5 242 270 I 
, No 12.tl-lnch t,_below 40-ycar ch<s. I No data. 

TABLE IS.-Board-foot volume per acre in trees 12.6 inches d. b. h. and larger, inler­
nal.ional rule (Ys-inch saw kerf) 

Volume (board feet), by site index- Volume (board reet), by site index-
ToW Bgef__..,-__,__..._-,,.-_....__·If Total age 1--,..--,--...--,,.--...-- ­

(years) (years) 
30 40 60 70 SO 30 40 60 70 so 

----.-----------11---1----------- ­
2,000 	 66, 93, 113,500 

4, 9,000 76, 103, 122, 400 
1~,4 24,300 84,1 lIO, (.) 
28, 45;000 90, 300 116, 1 (') 
46, 0.', (jIJ() 95,200 120, <,> 
64, 84.500 98, flOO 123, ('J
81,000 100, ,00 

, NCl 12.6-inch trees below 4o-year closs. 'No data. 

TABLE 19.-Board-foot volume per acrc in trees 12.6 inches d. b. h. and Zarger, 
Scribner rule 

Volume (board feet), by site inde.'t- Volume (board reet), by site indcx­

To~ngel--._-~--.----.---._---IITouuagcl---._--_.--_.----._----._--
(years) (years) 

30 40 00 60 70 SO 30 40 60 70 80 

---------------If----I 
4()I__________________ • __• ________• 1,400 	 50, 73,4 88,00050_________.:___ ______ 5 7,"000 	 59, 81, 96,000
60. __ ....__ .._..___ 5 ; 17,800 	 65, 87, (')
70_______ 1 34,000 70,::: ,91, 

50,500 74, 94, (I> 
90_______ 1. 65,500 76, 96, ('> 
SO _____ __ 	 ('> 
100______ 3, 	 79,100 

1 No 12.6-in~ trL'eS below 4o-year ~ • No data.. 

/1 



------ -----------

-----------

24 TECHNICAl. BULLETIN 323, U. S. DEPT. OF AGRICULTURE 

TA~LE ~O.-Metln annual oo.a.rd-foot !ncrement ~er .acre in lree8'12.6 incMB d. b.. h . 
..' and larger, lnternahonal rule (H-mch saw kerf) 

Increment (board Ceet), by site index- Increment (board Coot), by site index­
TO~~I____~__.-__.-__,-__-.__~_II 

(years) 

30 


I No 12.lHnch trees below 30-ycar class. , No data. 

TABLE 21.-Mean annual board-for-t increment per a(J"e in trees 12.6 inches d.h. h. 
and larger, Scribner rule . 

Increment (board Ceet), by site index- Increment (b!lBrd. !eet) .. by site indcx-
To~~ ToW~ ',' 

(years) (years) 
30 ~ 50 60 70 80 30 I ~o' 50 60 70 SO 

lUI_______40 '. ______ 35 113 237 80,0;50 ________ ------ .. ---.. 120_______ ~~ -----!~1 140 63 133 268 l~ 
iO________ 291 140_______ ,:j 28l ~ (') 
60________ .~ 130_______ 800 

SO ________ 1 J ¥. 1~~ ~ 486 150_______ 78 !~ ~ (')
81 m 433 631 78 151 ;. ;M (')90________ 160_______ 

100_______ !~ " 134 3!~ ~~ 728 is 15 284 :~ 005 e')~ 33 83 192 403 63 791 

I No 12.6-lnch troes below 4O-year class. , No data. 

DOMINANT STAND 

TABLE 22.--Average diameter of dominant stand (dominant and codominant tree8) 

A verago diameter breast high (iOlches), Ave~ diameter breast high (inches), 
by site indcx- by site index-

Total age ToWage 
(years) (years) 

30 40 50 60 70 SO 30 60 70 SO 
-_.- ~I~ 
20________ 100_______

1.~ l.~ 1.5 2.1 2. 3.4 8.1 

'"~ 
12.1 14.8 n.f 19.830________ 110_______

2.1 2.~ 4.1 5. 6.2 9.~ 11. 13.0 15.8 18.7 21.0120_______
40___.---. 3.1 7.4 8.6 10.1 11.6 16.5 19.~ (I)00________ t~ g 130_______O:ll 9.4 11.0 10.5 12. ~t~ 17. ~ 20.1 (Il60________ 140_______

7.4 9.3 11.3 13.0 10.7 12. 2 14. 3 17.3 20.4t~ ~~ 150_______ (I~70. _______ 6. 7.1 10.8 13.1 H.D 10.8 12. 3 14.5 17.5 20.7 (ISO ________ 160_______
7.1 8.3 ::~ 12. 3 14. 7 10.7 II.( 12. 4 14.6 ~7. 7 20.8 (I)90________ 
8.1 9.3 U:ll 13.6 16.3 18.3 

tNodata. 

TABLE 23.--Cubic-jool volume per acre in dominant 8tand (dominant and 
codominant tree8) 

Volume (cubic feet), by site index-:, Volume (cubic Ceet), by site lndex-
To~ 'l'oW 

age . age 
(years) (years)30 40 00 60 70 80 30 ~ 50 60 70 80 

---------------11----1------------ ­
350 100____ .__ 4,850 6,200 7,700 9,400 11, 13,650 

1,100 no______ 5,350 0,900 8,600 10,5!iO 12, 15.350 
2,400 120______ 5,800 7, 9,350 11,500 14,000 16,750 
4,050 130_ ___ __ 6.100 8,000 9, 12, 300 14,950 (I)
5. 650 140_ _ _ ___ 6,400 8.350 10, 4 12, 950 15, 700 (I) 
7,750 150______ 6.700 8,650 10,850 13,450 10,300 <I} 
9, 700 160___ ___ 6,850 8,900 11, 100 13,850 10, 700 fJ) 

11, OliO 

I. No data. 
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BECOND-GROWTH YIELD"IN WESTERN WHITE PINE 25 

TABLE ~4. -Height oj average dominant (dominant and codominimt) western white 
pine 

Height (Ieet), by site indet-
Total 	 I Total ~HOoh' ""'" ., ...7­age 	 age

(years) 	 (years)30 40 50 t 60 70 8C 30 40 50 60 70 SO 

20~_______ < 7 10 12 14 16 19 100_______ 59 79 99 118 <, 138 15830_________ 
15 20 25 30" 35 40 63 84 105 126 147 161' 

40~ ~_

SO_________ 23 38 45 53 60 ~~====~== 66' SS 110 132 15'\ 175130_____ .._
60_________ 30 ~ 60 70 80 68 91 114- 137 16" 182140 _______ 37 49 ~ 73 86 98 70 94 117 141 164 ISS70_________ 	 150 _______ 

43 58 72 81\ 101 116 72 96 120 144 168 . 192SO_________ 160 _______ 
90________ 49 66 82 98 115 132 73 98 122 146 171 195 

54 73 91 109 128 145 

STAND TABLES 

TABLE 25.-Percentage distribution oj trees in and above successive diameter classes 
in stands oj different average diameter; all species combined 

Distribution (per cent) by average stand diameter 

Diameter 
class 	 ill I ill ill ill ill ill ill ill illill 	 ill ill ill ill ill ill ill .rl .rl .rl .rl(Inches) .rl .rl .rl ... .rl .rl C> -a -a C> -5 -5 C> C> -5-5 -5C> 	 C> C> C> C> C> .s 	 .s .s .s .s .s .E .s .s (I.s 	 .s .s .9 .s .s .s .s ...... ., .... eo co ::l ~ ~ .... .... ~ !::; ~ - '"-'" 	 '" -t-

:-- --I--- I- ­
1.____________ 
2_____________ 100 100 100 100 100 100 100 100 IIl1: 100 100 100 100 ----- ----- ----- ---­99 _____

00 	 75 84 87 80 90 92 92 93 94 96 983_____________ 	 ----- ----- ---­99 _____
8 42 62 72 77 81 83 85 87 89 92 95 984 ___________ 	 98 _____ ----- ---­

5_____________ --_.o- W 42 00 65 71 75 78 81 83 86 91 95 ----- ---­
6____________ ----­ 4 24 42 53 61 67 71 75 78 81 86 91 96 
7_____________ ----- ----- 12 28 43 53 59 65 69 73 76 81 86 92 1:1---00 ---­
8____________ 5 18 33 44 52 58 63 67 71 76 82 87 93 96 99 
9____________ ----- ----­ 2 10 23 35 44 51 57 62 66 71 77 82 SS 93 96 
10 ___________ ----- ----- ----­ 5 15 26 36 44 50 00 60 66 71 77 83 87 92 

2 	 II 19 28 37 44 50 55 61 66 72 77 82 8711___________ ----- ----- ----­
.5 13 22 31 38 44 50 55 61 66 72 77 82 

3 9 16 24 32 39 44 50 00 61 67 72 76
12 ___________ ----- ----- ----- ----­
13____________ ----- ----- ----- ----­ 2 	 5 11 19 26 33 38 44 50 55 61 66 70 

3 8 14 20 27 33 39 44 49 55 60 64
14 ___________ ----- ----- ----- ----­
15____________ ----- ----- ----- ----- ----­

2 	 5 10 16 22 27 33 38 44 49 54 5816___________ --.-- ._--- ----- ----- ----­----- ---.- ----- ----. ----- ----- 2 6 12 17 22 27 a;:: 37 43 47 5117____________ 4 	 8 13 17 22 26 31 36 41 4518 ___________ ----- ----- -.--- ----- ----- ----- ----­
2 5 9 13 17 21 25 30 34 38 

20____________ 
19____________ 'i' "--- ---- ----- ----- ----- ----- ----­

4 	 6 10 13 16 20 24 28 31 
2 	 5 7 10 12 15 19 22 2521. __________ ----- ----- ----- ----- ----- ----- ----- ----­

3 5 7 9 11 14 17 19 
23____________ ----- ----­
22___________ ----- ----- ----- ----- ----- ----- ----- ----- ----­

2 	 3 5 6 8 10, 13 15 
~ 

24____________ ---_.. ----- ----- ----- ----- ----. ---..------ -----____ ----- 2 3 4 6 7 9 11 
..iI 

2 	 3 4 5 6 8 
2 2 3 4 Ii

25___________ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----­-----\----- ----- ----- ----- ----- --- .. ------ ----- ----.- ----- -----1 
I 
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'TABLE, 26. ~Percentage 'distNofttion of tre68 in and above succesS;ve dio,meterciasiies 
in, stand80fdifferent average dia",eter;-we8tern: white pine only' 

DistrIbution (per cent) by average staild dianie'ter ~' 
" 

Diameter class SlJ Sl Sl Sl Sl ill Sl :!l Sl :!l :!l :!l :!l ill ~- ill(In~hes) 	 ..c:l.d..c:l..c:l..c:l.g..c:l •.g.g.g.g ti .g .g .g .g
.9 S ~ ~ ~ '" S <l .EI .EI .EI .EI .EI_ .EI .EI .EI 

~.' 	 ~ ~ ;: ~ ; ;:: ~ ;: s, ~ ~ ~ :!::-, ~ ~ ~ 
-,.--",--~--I--~ -,.- -------'-----'----1-::;---------
L_________________ 1 100 100 100 100 100 100 100 ______________________________________ _ 

L::::::=:::::::: ___~: r. ~ -:l : -'~ : ,I: ---98 ---00 ::::: ::::: ::::: ::::: ::::: :::: 
, 4 ____ _____________ 19 IiO ~ 76 83 88 9"~ 95 97 00 _______________________ _: -----f,

5__________________ _____ 4 29 ~ 65 74 80 86 90 !l3 96 98 __________________ _ 
6_,, __________, _____ ,____"1"____ 14 34 52 64 ' 73 79 85 89 l,93,::, 05 98 99 ________ _ 
7_,_'________________ ""_, _____ 6 22 39 52 64 72 78 838!11 92 94 96 99 ___ _ 
8__________________ ----- ----- 2 12 29" 42 64 64 71 77' 83 .. 8i'" 90 93 96 98
9________~c ________ .____ _____ _____ 6 32 44 65 64 71 77 82 86 89 93 951~ 

lO_________________ _____ _____ _____ 3 1 23 34 46 64 64 71 76 81 85 89 92 
lL___ _____ _____ _____ 1 7 16 26 37 46 55 64 70 75 79 84 88~__________ 

lL____________ ~,_ _____ _____ _____ _____ 4 11 ~ ,29, 38 47 56 64 69 74 79 83 
13____________"_C____________ ,---- _____ 2 7 14 23 31 40 4Po 57 63 68 74 78H..________________ _____ _____ _____ _____ 1 4 lO 17 24 33 41 49 56 62 68 73 
15_________________ _____ _____ _____ _____ _____ 3 6 12 19 26 34 42 48 64 62 67 
16_________________ _____ _____ _____ _____ _____ 1 4 9 14 21 28 35 41 47 64 60 
17 ___________________________ "____ _____ _____ _____ 3 6 10 16 22 29 34 40 47 53 
18__ ~______________ _____ _____ _____ _____ _____ _____ 1 4 7 11 17 23 28 33 39 46, 
19_________________ _____ _____ _____ _____ _____ _____ _____ 2 4 8 12 18 22 27 32 38 

~t==:~:~:=::~:::: ::::: ::::: ::::: ::;:: ::::: ::::: ::=:: ::=:: ~ i ! I! ~ ii ~ ~g23__________________________________________ _____ _____ _____ 1 2 4 5 -7 10 13~____ 

;!::::::::::::::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ::::: ----~ ~ ~ g ~ ~ 

TABLE 27.-Percentage di8tljbution of tree8,in and-above 8ucce88ive diameter clas8es 
in 8tand8 ofdifferent average diameter; western larch only 

D,1stribution (per cent) by average stand dIameter 

Diameter ,I' ., .,class ::l co "'co :!l co 
ill "' "' co '" co "' co "'co ::l '" co~ I ::l 	 '" .g .g .g .g .g .g(inches) ..c:l ..c:l -5 i,-5 ..c:l ..c:l .g .g" ..c:l ~ tiC> 	 C>.E 	 .9 .e .9 .EI .EI .EI .EI .E .EI .EI .EI .EI .S .EI .EI., .EI 
0 co co ... OQco 	 co ... ., <- co ..... .... ..... ..... .... .... .... "-.... ------'" ---'-- ----'" 

L __________ 100 	 100 100 100 1002 ____________ 	 ~---- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ---­
74 	 82 88 92 973 ____________ 	 --00- ----- ----- ----- ----- ----- ----- ----- ----- ----- -... -­
15 	 49 68 79 90 --00- ----- ----- ----- ----- ----- ----- ----- ----- ----- ---­
1 20 44 	 63 79 925 c~------------_______ ____ 	 ----- ----- ----- ----- ----- ----- ----- ----- ----- ---­5 ,25 456 ____________ ----- 85 83 93 

1 12 31 	 51 72 86 --95- ----- ----- ----- ----- ----- ----- ----- ----- ---­
7 ____________ -----	 --95- --00- ----- ----- ----- ----- ----- ----- ---­
8 ____________ ----- ----- 4 19 38 59, 76 87 --98- ----- ----- ----- ----- ----- ---­
9_ ..._________ ----- ----- 2 11 " 28 47 65 78 88 94 --97- ""---- ----- ----- ----- ---­5 18 36 52 68 79' 87 9310___________ ----- ----- -----	 --95- --00- ----- ---­3 11 26 41 56 68 78 85 91 

12___________ -----1 ----- ----- 1 6 18 32 45 58 CS 77 83 89 93 9tJ 98

11. _________ ----- ----- -----	 ----- ----- ---­

4 12 23 	 35 46 57 66 74 80 85 90 93 9613___________ ---- ----- ----- ----­
2 7 16 	 26 37 46, 56 64 70 77 82 86 9014 __ c ________ ----- ----- ----- ----­
1 4 10 	 19 28 37,\ 53 60 67 73 78 8215___________ ----- ----- ----- -----	 45 

3 7 13 	 21 29 38 43 IiO 58 63 69 7416___________ ----- ----- ----- ----- ----­
2 4 9 	 15 22 28 35 40 47 53 59 6417___________ ----- ----- ----- ----- ----­
1 3 5 	 10 15 21 27 32 38 43 ·19 6418___________ ----- ----- ----- ----- ----­

19___________ ----- ----- ----- ----- ----- ----- 2 3 6 10 15 20 25 31 3S 39 44 
1 	 2 4 7 10 14 IS 23 27 31 36 

1 3 4 7 10 13 17 21 25 29
2Oc, __________ ----- ----- ----- ----- --«-- ----­
21. __________ ----- ----- ----- ----- ----- ----- ----­
22 ___________ ----- ---- ----- ----- ----- ----- ----- ----- 2 3 4 7 9 12 15 18 22 

1 	 2 3 4 6 8 10 13 1623 ___________ ----- ----- ----- ----- ----- ----- ----- ----­
1 2 3 4 5 7 9 11 

'25 ___________ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 1
24, __________ ----- ----- ----- ----- ----- ----- ----- ---- ----­

2 3 4 5 6 8 
1 2 2 ,3 4 5----- ----- --.-- ----- ----- ----- ----- ----- ----- ----- ----­
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. TABLE 28~-.:..Pctc~iltage distrt'bution oj trlles in and' aborJesucce88ive diamete,r cltllJ8fJ8 

in,slanda of liifftrentaverage {liatneter; wesltmhemlor;!c only - . .' . ~ 

DIsttibution: (per cent) ,"'yav~rage stand diameter 

Diame~r 
elass ~ ., ~ .j ~ '"., gj 11

"', .,'" ~, J(inches) 
" ~ 'J 

c>' .g .g '" .g .g'" -5 J .g .g C> .g' C> ~ C>'S;, .s .s .s .s ,~,Ll .S ..9, ,3.s .S ..9 .s .s .Er' .~ oS 
0 ~. ..-4 _

<-I .. ... .., "- 00 ".. ::: ~ •. :!l l:; ~ .-!'" "" ~ 
" 

,L~ 
2. ___________ .100, 100 100 100 100 ioo lOll 100 ioo ----- ----- ---- .. -_ ... -- ----- ----- ----- ---­
·3____________ 25 57 70 80, 86 89' 92 95 98 --00- .........- ---..- -- .. -- ------ ---­

2, 22 41 55 64 71 77 82 86 89 92 --00- --00- ----- ....:--- ---­4____ <__" ____ -_ .... - 7 21 35 46 54 62 68 72 78 82 86 --94- ----- -- ..­
5__---------- 1 10 22 32 41 49 55 61 66 70 76 82: 88 ---­6___,.'_.0 ______ 4 13' 22 30 38 .5' 51 57 62 67 72 79 AA 92 

---'-- --.. -- 1 8 15 22 29 37 43 49 54 59 65 71 79 86 92 
9~,------~-----____________ ----­
7 ____ _____ ----- -- .. -­

~~~ 

4 10 15 22 28 35 41 46 51 57 63 69 77 84 
·10 ___________ ...._- .. ----- -- .. -- 1 6 11 16 22 28 33 39 44 50 66' 62 68 76 

¥,-, 
lL_~ 

--- .... ----- ----- -- ..-- 3 7 11 16 21 27 32 37 42 4S 54 61 67 ~ 
i ----- -- .. -- ----- 1 4 8 12 16 21 26 31 36, 11 47 /i3 59

12..:. ___ .. :. _____ 2 5 9 12 17 21 25 30 35 41 46 li2 

14_______,____ 
13___________ ---"... - ----- ----- ----­

--- ..- -- .. -- ----- ----- - .. --- 1 3 6 9 13 16 20 24 20 34 39 45 
___'0._ 1 4 6 9 12 16 20 24 28 33 38 

16___________ ----- ----- ----- ----- ----- ----- 2 4 6 9 12 15 19 27 31
15___________ ----- ----- ----­

rJ17___________ ----- ---.. - ----- ----- ----- - .. --- 1 2 6 9 12 15 22 25•1 3 4 6 9 It 14 17 20 
19___________ ~---- ----- ----- ~---- ----- ----­
18___________ ----- --- ..- ----- ----- ----- ~---- ----- ----­

1 3 4 6 8 11 13 16 
20_______ "___ ----- ----- ----- ----- ----- ----- ----- ----- ----- --_.... 1 3 4" 6 8 1210 
2L _____ ____ ----- ----- ----- ----- ----- ----- ----- ----- ----- --_ ..... 1 3 4 6 8 9 

~ 

22 ___________ ----- ----- ----- ----- ----- ----- ----- ----- ----- --_ ..- ----- ----- 1 3 4 5 7 
23 ___________ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 1 2 3 4 

3 
----- ----- ----- ----- ----- ----- 1 1

24 ___________ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- ----- 1 2 

TABLE 29.-Percentage distribution oj trees in and above 8uccessive diameter cltllJses 
in stand.~ of different average diameter,~ lowland white fir only' 

Distribution (per cent) by average stand diameter. 

..Diameter class gj III III 13 ~ ., III 
(Inches) III .,'" ~ 13 '"., '"., III :rl .g .g .g .I:l .I:l .g .g'" '" 

.g. .I:l .g .g .g .g .g .I:l C> C> 
C> ~ .!3 .!3 .s .s .!3 .s .s.s .13 .s ,5 .s .s .S .5" ., ... 

C'I ., ... .., "- 00 co ::: '"' ~ ;:!; ~ :!l ,,",'"''" -,-- ---- '"' ----- ­
1._________________ 

2__________________ 
 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 100 
3__ __,_____________ 40 62 73 80 85 88 90 91 91 92 92 93 93 94 94 95 

~ 

24 41 52 60 67 72 75 78 79 80 80 81 82 82 83 
5 __________________ ----~ 
4. ______________ "__ 

5 23 38 47 55 60 64 67 68 70 71 71 72 73 74 
----- ----- 9 25 36 44 51 55 58 59 61 62 63 . 64, 65 . 656_______________c__ 3 15 27 36 44 48 51 53 55 56 57 58 59 597___________ ______~ 7 19 29 37 42 45 47 49 50 M 52 54 

9 __________________ --~-- --.-- ----- 3 12 22 31 36 40 42 44 45 46 47 4S 49 
10 _________________ ----- ----- ----­

8_____________ •____ ----- ----- ----- 53 

1 7 16 25 31 35 37 40 41 42 43 44 45 
11_________________ ----- ----- ----- ----­ 4 11 21 27 30 33 35 37 38 39 40 41 
12_________________ ----- ----- ----- ----­ 1 7 16 22 26 29 31 33 34 35 37 38 
13__ " ______________ ----- ----- ----- ----- ----­ 5 12 18 22 25 28 29 31 82 33 34 
14______________ __ ----- ----- ----- ----­ 3 8 14 18 21 24 26 27 28 30 31 
15________________ 

~ 

----- 1 6 11 15 18 21 22 24 25 27 28 
16________________ ----- ----- ----- ----- ----- ----­ 4 8 12 15 J7'. 19 21 22 23 25 
17_____________ "___ 3 6 9 12 14 16 18 19 21 22 
18_________________ ----- ----- ----- ----- ----­ 2 4 7 9 12 14 15 17 18 19 

--.. :..- ----- 1 3 5 7 9 11 13 14 15 1619________ " ________ ----- ----- ----- ----- ----- ----- ----- 2 4 5 7 9· 10 12 13 1420_________________ 1 3 4 7 8 10 11 12----- ----- ----- ----- ----- ----- ----- 6 
21________.------- ­22.. ________________ ----- -..,--- ----- ----- ----- ----- ----- ----- 2 3 5 6 7 8 9 10 

1 2 3 4 .5 6 7, 8 
24_________________ 
23________ ________~ 

1 2 3 4 5 6 7 
25 _________________ ----- ----- ----- ----- ----- ----- ----- ----- ----- ----­ 1 2 3 4 5 5 

----- ---:-- ----- ----- ----- ----- ----- ----- ----- ----- ----- 1 2 3 4 •..I 
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'TABLE,30.-PercefUGgt: dt'stribution o[tr:eesin and above successive diameter ,clas/Jes
in'standIJ ,o/different ,average diameter; Douglas fir only , 

Distribution (per Cetit) by avemgest&llu diameter 
Diam· 

eter OJ I OJ .,.. OJ .. .. 'gj .,OJ ~ ,"' OJ ' .. .,OJ .,", ,.,OJ ,,,, 
class ,'" 	 ,<:I 

"' -5 ,<:I ,<:I,,<:I I '" .c '" ~ ;g -5 -5 '" -5 '" -5 '" '" -5 '~ C> '" 
(incheS) 'C -5 '.'ii -5 	 -5 .a 	 .a .a ;S .a" .a'" .a .a'" ,:E ..;1 .a .a .a .a ,.a .a .a .a C 

.,. ., 	 ,,., .. ... ao... .. ~ ao = ... ... .... ...'" .... .... ...'" "" ---r------'" ----'" - --1---, --'" ~ ----
,,," 

L ______ w ___oo ',I100 	 100 100 100 100 100 100 100 --..-- ----- ----- ----- ----- ---- -- .. -- ...---- --­
4 ,79 ',97 ' :992_-_,___ " 50 89 94 98 --99- --99- ----- ----- ----- ----- ----- ----- ----- ---­3_______ 72 	 84 91 95 974______ ----- 14 48 	

-~99- ----- ----- ----- ----- ---- ---­
:2 21 46 69 82 00 ,94 97 985______ -----	 --00- --99- ----- ----- --.--- ---­

~ 26 69 '89 ,97 99----- ----- 7 49 82 94 986_______ 13 53 90, ,96 .97 -~99- --99- ----- ---­2 33 71 83 ,947_______ ----- -----	 98 98 99 
,6 20 39 59 '74 84 91 94 96 97 91 98 98 '98 -~99

8_______ ----- ----- ----­----- ----- ----- 2 11 27 46 63 ,77 86 90 93 94 ,96 96 97 97 98'9_______ 6 18 34 51 ,66 79 85 89 91 93 94 95 ,95 9610_____ ----- --..-- ----- ----­
3 II 25 41 56 72 80 84 87 90 91 92 93 ,9411______ ----- -- .. -- ----- ----­---_.. ----- -- ..-- -_....- '1 ,7 18 33 46 M 73 79 82 86 87 ,89 90 91 

12_____~ -_..-- ..---- 4 11 24 37 '54 65 71 76 80 ·82: 84 86 8813____ ----- ----- --_.... - ......... _.._-.. 2 7 17 29 44 56 ,63 69 74 '76 .79 81 83
14_____ ~ --..-- --..-- .._--- ----- --..-- --..-- 5 12 22 36 47 54 61 67 70 73 75 7815______ 3 	 8 16 .29 38 45 52 ,59 ,.62, .66 68 7116_____ 1 	 5 12 '22 32 38 44 51 54 58 '62 65 
3 8 17 25 31 37 ,43 46 50' 53 5717______ ----- ----- ----- --....---...... ----­

18_____ ----- ----- --..-- ----- ----- ----- ----­ 2 	 6 13 20 25 '30 36 39 43 46 5019_____ 
20______ -- ..-- _.._-- ----- ----- ----- ----- ----- 1 4 9 15 19 24 30 32 36 39 42 
21 _____ --_..----_.. --.. -- ----.I. ----- 3 6 11 15 19 24 26 30 32 36 

----- ----- ----- ----- .._--- ..---- ---- ---- I 5 8 11 14 19 21 '24 '26 '3022______ 3 	 5 8 11 14 16 19 21 :2423 ______ ----- ----- --..-- ----- --.. -- ----- --..-- ----- ----­--.. -.. ----- ----- -- ..-- ----- ----- .._--- ----- ----- 2 4 6 '8 11 12 15 17 1924.._____ 
25__•___ ----- ----- ----- --..-- _.. _-- ----- ----- ----- ---_.. 1 2 4 6 8 9 11 13 15 
26______ ----- ----- _.. _-- ----- _.. _-- ----- _.. _-- ----- ----- --..-.. 1 3 4 6 7 8 10 11 

.._--- ----- -....-- ---_.. --..-- ----- _....-- --..-- 2 3 4 /; 6 7' 9 
1 2 3 3 5 5 6 

29_____ ; _____ 
-.. _-- ----- ----- ----- ----- ---- ----- ----- ----- ----­

1 	 2 2 ,4 4 '5~====T~::~= 1 	 1 3 ,2 430___________ 2 	 3 '3 

TAlI,LE 31.-Percentage di8tribution 0/tree8 in .and above 8ucces8ive diameter classes .. 
in stands 0/ different average diameter; .western red cedar only 

"Distribution (pel,cent) by avemge stand diameter 

DI!lDleter 	
OJ OJ OJ..., ., OJ ., .. ..,., ., 'Xlclass 	 ., '" "' "' '" "' 	 .c(inches) '" '" .c '" ,<:I '" '" -5 '" '" -5 '" -5 -5 '" -5 '" 
'""" .a'" 	 .a -5 -5 .a "" C .a" .a" -5 .a -5 .a .a -5 .a .a "" .a'" .a .a .a .a j'.•: .a ., 	 .. ,'"' ., ,"".. ... ~ , ao C> s .... .... ... .... .... .... .... '" '" ""'-- r--	

' 

L___________ 100 100 100 100 100 100 100 100 100100 100 100 100 100 ______________ 
I'. ~=:::=::=:::= ___~_.21 3~ ff ~ .~ ~ ~ .~ ~ ~ ~ ~ : --98- ----- ---­

.•____________ _____ _____ 1 4 8 13 20 27 35 42 48 56 66 79 92 98 
5____________ _____ _____ _____ 1 4 7 11 17 .23 31 38 46 55 68 83 95 
6____________ _____ _____ _____ _____ 2 5 8 II 1722 29 37 45 58 73 811 987____________ _____ ____ _____ _____ _____ 3 5 8 12 16 22 29 37 ,48 63 80 948____________ _____ _____ _____ _____ _____ 2 4 ·6 9 12 17 24 31 41 55 .70 88 

78'k====::::: =:::: 2:: =:::: ::=:: =:=:= ___~_ 1 .~ ~; t~ 1~ .~ ~ .~ ~t 6811 _____________________________________ ______" 24 6 '812 16 23 32 43~ '5912______________: ______________________________ 1 3 4' ,7 ·9 13 18 25 '36 4913___________ _____ _____ _____ _____ _____ _____ _____ 
~ 

_____ 2 3 5 7 10 14, 19 '28 3914__________________________________________________ 1 2 4 .6 8 10' 15 21 3015 _______________ _____ _____ _____ _____ _____ _____ _____ 
~ 

_____ 1 3 4 6 . 8 10 15 21~ 

16_____________________ '"___ _____ _____ _____ _____ _____ _____ _____ 2 3 4 6 8 10 15 
18______________________________________________________" __ "__ _____ 1 2 ,3 4 6 
17 ________________________________________________________ .____ 1 2 3 4 6 '8 

10 
7 

19___________ ----- ----- ----~ ----~ ----- ----- ---.-- ----- _____1_____ ----- ----- 1 2 2 3 4 
3 

;~=====::::== ::=:= ===1==:=: =:=:= ::::: ::::: ::::: ::::: ::::: ::::= :::==\====: ===:: ===~= ===~= ---~- 1 
2 
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TABLE 32. -Percentage distTtOution of basal area in and above .8uccessive diameter 
classes in stands of different average diameter; all species combined 

Distribution (per cent) by average stand diameter 

Diameter class .. .. .. I ., ., .,.. ., ., ., ., ., ., ., ., '".,., ., gj ., ., '" '" '" '" '" '" '" '" '" (Inches) '" '" .g .g .g" .g .g .g.g" .g .g '" <> " .g 	 "" "" <> "" "" "" <>"" "" "" "" .s ,.8<; .E! .s .s ..E!'" .E! .E! .E!'" .E! '" .s.E! .s" .E! .E! .E! " .E! .s" .E! 	
11.") co ... co 0.. .... 00 ., .... co g ::: ~ ;:; ~ ~ .~ ~ ~ ..... ..'" '" 	 - l- '" 

~ 

f---	 -l-I ­
1______________ 

r-- -;;p100 100 
95 96 

78 88 9396 


3~-------------_______________ 9798 -97- -98- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---­
4.. ______________ 	 ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---- ---­

49 73 S4 91 94 96 985'_______________ 
2Q 52 72 83 89 93 95 -ii7- -iii!' ---- --- ---- --- ---- ---- ---- ---- ---- ---­

6 _____________ 	 -iiii- ---- ---- ---- _... _- ---- ---- ---- ---- ---­
7 32 57 73 82 88 92 95 967_______________ 	 -97- ---- ---- -- ---- ---- --- ---- ---­ .~"-+:17 39 72 81 87 91 94 96 988______________ ----- 60 	 ---- ---- ---- ---- ---- ---- ---­

62 73 81 87 91 94 96 97 98 
10 ______________ 
II-______________ ----- 8 25 46 	

~98- ---- ---- --- ---- -- ­
3 15 32 5(} 63 is 80 85 90 93 95 97-----	 -iiii- ---- ---- ---- ---­

8 2Q 38 5(} 62 72 79 85 89 92 94 96 
12 ______________ ----- 4 13 39 63 72 79 88 91 94 97
1L____________ ----- -----	 ---- ---- ---- ---­

25 	 52 S4 96 98· 
8 17 .29 42 54 63 72 78 83 88 91 94 96 97 9813 ______________ ----- ----- ----­

14 ______________ ----- ----- ----- 5 11 2Q 32 44 54 65 72 78 83 88 91 93 95 97 98 
2 8 15 24 34 45 56 64 '71 78 83 88 91 93 ·il5 9715 ______________ ---- ----- ----­ 5 10 18 27 37 48 57 65 72 79 S4 88 91 93 9516______________ ----- ----- ----- ----­

3 7 13 21 29 40 49 58 66 73 79 83 87 91 9317 ______________ ----- ----­
4 9 15 22 32 40 49 58 66 73 78 83 87 9118 ______________ ----- ----- ----- ----- ---­
3 6 11 16 22 32 40 49 58 66 72 78 83 8719_____________ ----- ----- ----- ----- ---­

3 7 11 18 24 32 40 5(} 58 65 71 77 82--.-- .._-- ----- ----- ---- ---­
2Q_------------- ----- ---- ...--- 2 5 8 13 18 22 32 41 5(} 57 64 71 7721. ____________c 
22_____________ ----- ---- ----- ----- ---- 3 5 9 13 18 24 32 40 47 55 62 70 
23______________ --.-- ----- ----- ----- ---- --.- ---- ---- 3 6 9 13 18 22 32 38 46 54 62 

4 6 	 9 13 17 23 29 36 44 52·24._____________ ----- ----- ----- -.-- ---- ---- --- ---­
2 4 	 6 9 12 17 22 28 34 4225______________ --.-- ----- ----- ----- ---- ---- ---- ---- --­

2 4 	 6 9 12 16 2Q 26 3226______________ -----	 ---- ---- ---­
2 4 	 6 ·9 11 15 19 2427______________ ----- ----- ----- ----- ---- ---- ---- ---­

2 3 	 5 8 10 14 1828______________ ----- ----- ----- ----- ---- ---- ---- ---- ---- ---- ---- ---­
2 3 	 5 7 9 1329_____________ --.-- ----- ----- --.-- ---- ---- ---- ---- --- ---- ---- ---­

2 3 	 5 7 9 
3 4 6

30______________ ----- ----- --.-- ----- ---- ---- ---- ---- ---- ---- ---- ---- ---- ----

TABLE 33.-Percentage distribution of cubic-foot volume in and above successi!,le 

diameter classes in stands of different average diameter; all species combined 


Distribution (per cent) by average stand diameter 

Diameter class 	 gj gj gj gj gj gjgj ., gj mlm m 	 8l(inches) .g '" 8l m m 8l 
.a -5 <> <> <> .gmlgj-a .g il 

<> <> <> "" "" "" "" " "" " "" """ "" "" "" "" "" .s .s .E! .9 .9 .s .9 .E! .s .s .s.s .s .s " .9 .s" .9 " .9 .s " 	 ..,.., g ;::: ;:; ... ... ;::.... ... 00 .... ~ ..... '" ~ ~ ~ :.<l'" -------'" - '" 
~ 

- - - - - - -
L ______________ 100 __________________________________________________________________________ 

::==========:=4_______________ :54 --93- --00-81 91 :=:::95 ===:98 ::::_______________________________________________________ ==== ==== :=== ::=: ==== =:== :=== :=:= :==: ==:: ==== ::== :::=_ 
5__._____________ 26 64 82 90 95 97 _____________.._____________c _______________________ _ 

6_______________ 9 44 70 82 89 93 97 ________________________________________________ 

7______________ 2 26 54 72 82 89 IK 96 98 ____ __ _ ________ _ 

8 ____ -'-________ _____ 1337 58 73 82 89 9396 97 -- ---- - - - --- ---- ---- ---7 


L _____________ _____ 5 24 42 60 72 82 88 92 95 -97- ::== ==== ==== ==== :=== ==:: :=== ==== 
10___.___________ _____ 2 14 31 48 63 74 82 88 92 94 96 98 _______________________ _ 

i~============= ==:== ===== .~ ~ ~ ~ ~ ~ ~i ~. ~ ~ : .~ -97- ==== ==== :::= === 13______________ _____ _____ _____ 7 16 28 42 54 64 73 79 86 89 93 95 97 ____________14_____________ _____ _____ _____ 3 10 2Q 32 43 55 64 72 79 85 89 92 95 97 98 
15 ________________________ 1_____ 2 6 1'.123 33 44 54 64 72 78 S4 88 92 94 96 98 

96 
94lL============ ===== :==:: :==== :==== ~ ~ ii ~ ~ ~ ~ : ~ ~~ ~ : ~ ~ 
91
~g==:==:===:====20_ :=:==_____ ===== ====:_____ ===:= :==:____ ____ ~. 5 ~ ~ 15 ~ :~ ~ 36 ~ 4652~~ Va ~~ 69 81 

86 _____ _____ r2 1~ 9 21 28 62 ~ _____________ .TtI 


21______________ _____ _____ _____ _____ ____ ____ ____.3 6 9 15 20 28 36 44 52 60 68 
 7422_________________________________________" ____ 2 '3 6 10 15 21 28 a6 44 52 60 6823____________ _____ _____ _____ _____ ____ ____ ____ ____ 2 4 7 11 16 22 28 35 43 51 5024______________ _____ _____ _____ _____ ____ ___ ____ ____ ____ 2 4 7 10 15 20 27 34 42 5(}25_ _____________ _____ _____ _____ _____ ____ ____ ____ ____ ____ ____ 2 4 7 11 15 20 26 34 41 
32 
2328_______________ .__ _____ _____ _____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 2 3 5 8 12 


29______________ _____ _____ _____ _____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 2 3 5 8 

~:=====:====== ==:=: ==== :=:=: ===== ===: ==== ==== ==== ==== ==== ==== __~_ ~l 19 1~ ~ rs 16 

11 
6

30_____________ _____ _____ _____ _____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 2 3 4 
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TAB~~ 34.-Percenlage distribution oj borlrd-Jootvolume in and above successive 
diameter daslJe8 in IJtandlJ, oj different average diameter; aU lJ~e8 combined 

? Distribution (per cent) byaverage stand dJameter 

Diameter 
class (Inches) i!l '~ ~, ~ i!l i!l ! i!l ~. ;l i!l i!l i!l i!l i!l 

.Q., ., .:: 
C> 

l il ., -=., -=., .,~ il -= C> -= -=C>' il il il -= 'ii .s .s .s .s .s .s .s .s .s .s .s .s.s .s .s .s .s.. .. ... .... ao co ... ... ~ ~ ':= '~ :=l ~ ~ '"'" "" I- ~ 
7____________ 100 100 100 100 100 100 100 ____________________________________________ 
8__________ 37 69 83 811 IK 117 118 _______________________________________________ 
9__________ 9 32 58 72 83 811 92 IK 117 118 ________________________________ 
10________• 3 14 35 53 67 77' 's. 811 93 IK 97 \l8 ______________ --_-I' ____ 
11_______ ____ 6 19 35 50 lit 74 81 86 91 93 95 117 118 ________~ __ _ 
12__________ _____ 3 10 2136 50 61 71 78 S. 811 92 IK '96 117 '118 ____ 
13__________ ___ _____ 5 13 24 36 49 60, 69 ,76 83 87 '91 93 95 '911 11714_________ ____ _____ 7 25 48 68 81 90 IK3 15 37 58 75 86 93 96 
15_________ _____ ____ _____ 4 9 16 26 ,36 '47 57 6774 SO 85 89 92 IK 
]6__________ _____ ____ ____ 3 5 11 19 27 37 47 57 65 72 80 s., 88 91 
17__ ---_______~__ _____ _____ ____ 3 '1 12 1928 37 ,U 56 65 72 '19 S. 87 
18_______ --___ --__ ____ _____ 2 4 8 1420 29 38 47 55 65 72 78 83 
19_________ ----- --___ _____ _____ _____ 35 9 14 21 !!9 '37 46 56 65 71 77 
,20_____-'-_______________________ c____ 3 6 9 15 21 29 38, 47 56 65 71 
'21__________ --__ --___ _____ ____ ____ _____ 2 4 6 10 15 21 2J 38 47 56 lit 
22_______ --_ _____ ___ ____ _____ _____ _____ 3 4 7 11 16 22 29 39 47 56 
23________ - ___________________ .___ _____ ____ 3 4 7 11 15 ,21 30 39 46 
24-_______ -__ ____ ____ ___ _____ _____ _____ _____ ____ 3 4 7 11 15 21 30 37 
25_______ --___ --___ _____ ____ _____ _____ _____ ____ ___ _____ 3 4 7 10 14 21 28 

~::::::=~:: ==:1::::: ::::::::: ::::: ::::: ::::: :::= == ::::: :=::I---~- ~ ~ ~ 1: i'l 

VOLUME TA.BLES 

CUBIC-rooT VOLUMES 

Tables giving volumes of individual trees of the different species in 
the western white pine type are presented in the following pages. 



TABLE 35.-Cubic-foot volume table !or second-growth western while 1)ine ---- ------r------~------------- -~----	 -------~--------------------r_--
>!Ii 

Dlnmeter brcllst high Vohuue (cubic Coot) by totul height oC trecllitl Coot 	 DlI5hj 

(Inches) 10 I 20 I 30 40 50 00 70 80 00 I 100 1110 120 130 140 150 100 170 180 100 200 (trees) ___ m_.m'._. 0.02 	--o.;---;mIi.lO==========.m~_uj===:========= 
CO)

j_~:~:~~-~~-~l~~ ~~~~~~' ~~ ~~ ~~ :::~~: :=f:li I;;~~j~j; ;:;;¥j; ~jj~ij ~;:~j ~~-l: l;:--: ;::-j; -j:j:; ;--~:- _~~~ ::~~~~ _~~j:: ~ 
~ 

6 
~ 

~==:================== ======== ======== .._:._._ ~ 1~ ~ ~! ~~ ~~ l~ ;; ~~ ~ '--27' ====== ====== ====== :====: ====== ::==== :10__________••• _____•• 0.0.,,_••••__0. •• 0.0.0.0. 10 ~ 10 21 23 20 28 30 32 0.0.0. 0.0.0. •••••_ 0.._._ •••_•• '_,,0. 46Ti 17 i 
H===================: ======== ======== ======== ======== ======== ~ : ~ ~ :: ~ !! ~ -i 0.':' ====== ====== :====: ====== ====== ~ ~~~==::=:=::::::::::::: :==:=:=: ======:= :=:==::= ======:: =::::=:= ===:::=: ::~~==:= u~.... -*- * ~~ :~ ~ ~ I fi ~ =::=:= :=:=:: :=:=:= :::=:= : 

s 
17 __....0.0.____0.0.0. ....0.0. 0."'''' '''__ 0.. 0....... """0. ••____ 0. ....0.____.0.", 68 63 60 7-1 80 86 02 07 .................. 0.0." 3t 
 z 
~::::=::::==:==:==:== ::=:=::= ::=:=:== =::::::: ::=::::: =====:=: :=:=:=:: :::=:=:= ===:==:= ...~... -t £ : I~ !; m~u:~. =::=:: =:=:== =:=::= ~! ~ 
21. __..........0.0.__ • '''0.__ • ,0.,,__ , 0. ..0.0. ..0.. __ • ' __"0.' .............__ • ........ ........ U3 ~ 108 110 125 133 141 140 .......__ ... __.... 12 

22._.......________........0.. 0.0.0.,' 0...'", 0.,,0.0. ' __'''0. ..0.____ ._............__ •__..... 102 I !!~, 118 127 130 145 153 102 ___............__ • 10 

23...__ 0..__ 0.....0............._.........____ ....____ ..........0."" ........ 0.__ ,,__ ........ ItO 110 12.~ 137 147 157 150 175 ...... 0.',,' ...." 5 
 I~i~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ l~ liy l~i 

1 

l~ mri m m ~~~~~~ ~~~~~~ ::::::~ 
~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ::~~: ill ; ~ r-ili ~ ~ FIt,~ ~ ~ i 
at ........ u 	 0."" ","'" 0.0.........0. 2J8 232 247 200 7.76 2IlO 304 'alll 332
.................. __ ........__......................................


32._0.0.0.0.0.0.0.0._. __ .0.'" •__ .0.•• 0....... _______• ____..__ •___ •__ ....___ •___ •____ .....___• _.....____.___ 220 244 200 275 2IlO 305 320 335 350 ,. _____ • 
Dnsls (trees) ...___ • __ • === --15-- -10-·- -2-7-r~~ 55 66 80 88 .----st-U"58 -as '24--2==--1====I-m ~ 

Dlock IndlcutesextuntoCbnslodnta. Dntacollected throughout the western whlteplnoreglonlnstnnds Crom 30 to 100 yearsoC age. Volume Includes pooled stump, stom, and top. Table 
prepured byulign1l1ont-chart method,1927. Aggregntedovlntion Crom bnslc'lntn,lcss tllun 0.5 per ccut. Averugedevilltion ofiudlvlduul trce VOIUlUilS from tubulur vnlues 7.4 per cent. 

C/.:I.... 




TADI,1!l 36.-(Jubic-foot volume table for 8econd-growth we8tern larch ~ 
Volume (cubic (oot) by totnl height o( trees In feet w, 

Dlnmeler brCtlst high I .. . IBasis 

I 
;3

(Inches) 10 I ~ I 30 I 40 I 50 I I 70 I SO I I 100 I 110 I I~ I 130 I 140 I 150 I 100 1170 I ISO I 100 I ~ (tree.~)00 00 
1-__1---1---1---1---1---1---1---1-.---1---1---1--1-_1--,--,--,--,--,--,--,--­

! 
I:"1~~~~~~~~~~~~~~~~~~~~ ~~mi: __ '-~_~ !-;:.~-~':::I~:I~::::=:~ :~~~~:: ~::~~~~~ :~~:~:~: ~~~:~~~ :~~~~~ ~~~:~ ~~=::: ~~~~~~ ~:~~ ~~ ~~~~=: ~~~~~ ~~~~ ~~ ~~~~ ::::::1 

~=:::::::::::::::::::::: ::::::: ::::::: ::::::: ~: g ~: ~ :: ~ ~: ~ ~: g ~: g ~:~ ---iii~6- :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: :::::: ~~ 8___________• ____ ___________• ___ •____ •____ ._ 5 6 8 Ii 10 11 Ia 14 ______ ______ ______ ______ ______ ______ ______ ______ ______ 2Ii~ 

~ii~=:==::==:=====::==:=: ==:===: ::=:::= =::::=: __ ~____ I~ r-*-~! ~~ ~~ !~ !~ ~ ---;S- ---27- ===::: :::::: =:::=: ::::== :::::: =::::: ~ 11 ___________________________________________ .______ 12 14 16 19 21 23 26 30 r4 35 37 ____________ -_____ ______ 32~ 

C.:J 
~ 
~.~~::=:::::==========:=:: ~:=:::= ======: ======= ==::=== :======= ~ ~ ~ ~ ~ : : : 45 r* ~ ====== ====== =====: ====== ~ 

~~::::::::::::::::::::::f::::::: ::::::: ::::::: ::::::: :::::::: ~ ~ ~ ~ ~ !~ l~ ~ ~ ~ :: :::::: :::::: :::::: :::::: ~ ~ 
16______________________ _______ _______ _______ _______ ________ ________ 33 38 42 46 50 55 00 65 69 73 78 ~ 87 17 
i7____________________________________________________________________________--____ 46 52 57 62 67 72 76 81 86 L 01 00 18 rn 
18 _________________. ____________ ,, ____________________________________________ ._______ 51 ~ 63 6S 74 79 8t liD IH 00 105 15 l::f 
19__________________________• __ .______ _______ _______ ________ ________ ________ ________ 57 I (J.l 70 75 81 87 02 98 103 109 114 10 
ID______________________ .______ _______ _______ _______ ________ ________ ________ ________ 63 70 76 82 89 95 100 100 112 119 125 14 ~ ~:::::::::::::::::::::: ::::::: :::::::::::::: ::::::: :::::::: :::::::: :::::::: :::::::: :::::::: ~ gg :/ 1&1 m m: m m ~rJ ~:g ~~ .' 
23______________________ _______ _______ ______ _______ ________ ________ ________ ________ ________ 00 97 105 112 127 134 142 150 158 3 " I~24______________________ _______ _______ _______ _______ ________ ________ ________ ________ ________ 97 105 113 121 129 137 14i 152 161 169 2 ~ 2.'i._____________________ _______ _______ _______ _______ ________ ________ ________ ________ ________ ________ 112 121 129 138 146 155 163 172 181 5
26______________________ _______ _______ _______ _______ ________ ________ ________ ________ ________ ________ m 1129 138 147 156 in5 174 183 192 ~1 5 

§~::~:-_~~~-~-~l~-~~~~ -~--:~~ ~:-~~~~ -_--~~~ ~-~-~- ~::~-~-- ~~~~l::- _---l~_~ -~:-~~: ~::~~:~~ ~~-~l:~Ut'~ Ii j 1}i m~ ~ i m1----: 
i 
s 

Dasls (trees) ____________ ==--1-==--7- --1-1- -21-- --2-1- -2{----28--3343~ ---:i7 32 35171--2-2-====-au ~ 
Block Indlcate.~ extent o( basic data. Dnta collected throughout the western white pine region In stands from 30 to 100 years of age. Volume Includes peeled stump: stem, and 

top. 'l'ree volumes computed by planimeter method. Table prepared by alfgnment-chnrt method, 1027. Aggregate devlntlon from basic data, -0.6 per cent. Average oevlation 01 
individual troo \·olume.~ from tabulnr values, 8.4 per cent. , 



33 SECOND-GROWTH YIELD IN WESTERN WHlTE PINE 

TABLE 37.-Cubic-/oot volume table/or second-growth wutern hemlock 

~ Diameter Volume (cubic feet) by total height of trees In feet ! 

.:£, ~~~-"---"- --"'--."..."..~~ ~ ~ -"'--"'--"'-~ ,I
1_________ 0. 04 0.00 __ • ___ •_____________________________________ • ___ • ______________._ ••___ ---­

1~_=.=~_=_=~_~_~_~~_ =_~_;.-~_-_~11~.~ : ·2.~~4M -:3.1:r11~ rr-:-~~~3X.7=~ ~~~~~= ~=~~ ~~~~ ~~~~ ~~~~ ~~~~ ~~~~ ~~~~ ~i~~~ ~~~~ ~~~~~ ---!
u 4.4 _._••__• _______• _________________ • __• __________ 
7_.__.____ _____ 2. 0 " 6 7 8 _______ • ________ • _______ •__• _____ _____ 
8_. ___._. __••_ 3 4 5 7 8 9 11 __. ___ ••___ • ____ • ________ •_______• ____ 

~. 

ii~~~~~~~ ~~~~~ ~~~~~~ ~~~~~~ :~:) Ii ii 'li t[j ~ ~~~~ ~~~ ~~~~~ ~~~~~ ~~~~~ ~~~~~ i

13______________ • ________________ 18 22 25 29 I"" 36 40 _______ • ___ • __••______ .__ 2 
14______. _______ • _____________._ 21 25 29 33 38 42 47 51 _____ _____ _____ _____ " 

15________ ----- --.--- ------ ----.- 21 29 33 38 43 4ll M61 ~--7-~- ---SO-- ---88-- _"-_-_-_-_ 6111 ______________._.__ ______ ______ 28 33 38 43 49 55 I b7 11~ 

~~~~~~~~~ ~~~~~ ~~~~~~ ~~~~~~ ~~~~~~ -~--.I_~_._ ~ ~ *~ 61~ ~~ i t~ i 
!~~~~~~~~ ~~~~~ ~~~~~ ~~~~~i ~i~i~~ ~~~ i~~~~ _~__~_~~ ~ ~~ ~~ m~ ;25__. ______________..__--- _______________. ____._ ____ 119 132 146 ~ 176 191 207 223 

:::::::===: :::= :==::::: ::== ==: ::: :::: -"'- ~,,--"'- ::: H1l= :::: :::28________________________ • ___••___._•••••••• _.___••__••_____•••_•._ 200 220 239 259 279 
29_____.•__•____._••__._•• _••__ • _.___ ______ ___ ____ _____ _____ ____ 215 236 257 278 299 
30____ •__________ •_____•__________• _______________________________ 230 252 274 297 320 

JI{~) _______ 7 2 ______ 4 3 3 3113 8 14 ~ -5- 1 _____ _____ 72 

Block Indicates extent of basic data. Data collected principally on the Coenr d'Alene and KanIksu 
National Forests In stands from 30 to 160 years of age. Volume Includes peeled stump, stem, and top.
Tree volumes computed by planimeter method. Tahle prepared by allgnment-chart mothod, 1927. Ag­
gregate deviation from basic data, 0.31 per cent. Average deviation oflndividual tree volumes from tabular 
values, 8.2 per cent. 

125913°-32--3 
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34 TECHNIC~ BULLETIN 3~3, U. S. DEPI'. OF 4G~ICUL'J'URE 

T""B~ 38.-C~bic-foot volume table for second-growth Jowla1!d wMte fir 

Diameter Volume (cubic teet) by total height of trees in feet I 
(inches) 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 i 

III = J . 

~ __ _____ ___ '"IL:.<o: ... •u 2. 4 ____________________________________ --__ ____ ____ 3 
5________________ ll::i L87 3.1 3.8 ____ ---- ---- ---- -.--- ---- ____ ---- ---- ---- ---- ---- 2

;=_=_=_-~~====~~~~ ~':~::;I-:l~'~ ==2.=~:::= ==~== == ==:::::::====::: :=:~:~i 
6 ___________ 2.7 3.6 !-. 2-' g .7 8____ ~______________________________ 6 
7--------- -_ ~ 5 6 711 9 ___ ____ ____ ____ ____ ____ ____ ____ ____ 51~ 

~~~~~~::~::: :::: ~~= I :; : 1~ ~ k {S i; 1~ ~I === ==== ==== ==== ==== ==== === ~ 10____________ ____ _____ _____ lU .u: 16 18 2 ~ 25 ________________ -___ ____ ____ 10~ 

- ZJ ~ 54 --__13!!============_________________________ ==== ===== :=:= ======_____ _~~_____ i ~ ~ ~ ~ 42~ === ====50 === ==== ==== ---- ====---- -___ 1:- 'rli :31 ~i tI] ==== 6
14__________________________________ 27 3 35 ... 49 '" 58 62 ____ ____ ____ ____ 2~ 

15__________________________________ 31 3iI 51 00 62 67 71 ___ ____ ____ ____ 9~ ~ 

16____________ ____ _____ _____ ______ _____ _____ fIl ./i~ 58 M7II-{; 81 ____________ -___ 4 

!t========= === === ==== ====== === ===== __~ __~ ~ 5 E ; 1~Hi,i ~: =~ === ==== !20____________ ---- ----- ----- ------ --___ --___ ---- ---- ~ 90 99 107 114 [ f~ 130 139 --- ---- " 

i}========== ==== ==== ==== ====== ==== ==== ==== === 9j 1:: i~ ~ lli 1~ {~ l~ === ===: ~ 23____________ ____ _____ _____ ______ _____ _____ ____ ____ 101 in 127 137 H6~ ~ 175 186 196 5 
2{_______________________________________________ 113 125 ~ ~ l~mI !~ 189 ~ 2!C! 1 
25________________________________________________ 121 lat 147 iOO ~ 18 iOO 203 214 22Ii 2 
26_________________________________________________________ 158 ~~~ 191 ~ 219 231 2t3 1 
27_________________________________________________________ 168 1~ 196 201 23t 2t7 261 1 

~:::=:=:===: :::= === :== :::::: ==:== ::::: :==: :::: === =:=: i~ ~ ~ ~ 253 ~ ~=====30____________ ___ _____ _____ ______ ___ _____ ____ __ ____ ____ 202 219 236 252 269 287 302 318 ____ 

I--i--t--!---f---!--I-'I--i--f-- - - "':"':'~I_-I--I--II--I--
Basis (trees)._ 1 15 3 5 5 8 1~ 12 18 17 9 16 13 3 4 ________ •••• 1311 

Block indicates extent of basic data. Data collected princlpally on the Coeur d'Alene ant! Kanlksu. 
National Forests in stands from 30 to 160 ycsrs of Bill. Volume includes peeled stump, Steull and top•.. 
Tree volumes computed by pJanimetermethod. Table prepared 'by alignment-chart metDod, 1927.' 
,AareIIate deviation from basic data, 0.02 per cent. Average deviation of individual tree volDmes from 
taliuJarvaJ~ 8;0 ~ Clej1t. .. .. . . .. ". . .... -- .. '. 



3.5 SECOND-GROWTH Y~LD IN WESTERN WHITE PINE 

TABLE 39.-.,.0ubic-fool oolu~ table for second-growth Douglas fir 

VqlDI!le (coblc feet) by total height of trees in feet i 
Dmme~, ,_-.~__~__.-__.-__~~__~-.__.-~~__.-~~~~~~gbreast high ,­

(inches) 10:1) ~14O ~~~~~ 100 110 120 130 140 150 160 170 ~1 

l~~~:~~;~:t:~~::~~ :~~ ~~~ ~~~~:::: ::~ ~ :~~ ~~~ ~~~~ ~~~ :~~ ~:~~ :=j
L •••_••••••. _••• 1.2Il~ 2.31 2.82r-ti 4.0,•••••..•••.••••••".••••.•_•••-•••••••.•.••• "'" 26 
6••••••••••••••••• , __,1 "" 0 3. 3 4. 0 4. 8~ 6 7 •.•_ •••.••.•.._•••__ •••••__•.•,- •••• 23 
7••••_••••••_. •••• •••• 3. 4 4. 4 5." 6.. 41 1~ --J. 9 ••_.••_••_._ .•_••••- ---- --'- .--••••- 19 
8. __ •______. __••• _••_ 4 L.2...- 7 8 10 u ~ 13 15.__..•-. " __1"_' .•,. -... •••• -46 
9••••_•••••_._ •••____• _____ ~ 9 10 12 14 11 171 18 --.- ---. _'__1" __' ---- .•_____• 30 
10. __._••••••••_•• _••••••__ 9 ~ 13 15 16 18; 22 • __. ___• ' ___ j'_____• __ ._ .•.. III 

11___ • _____ .. _.__ •__• __.,. --"'11" . 15 17 ~ 22, 2 26 28 30 '-'-f"- --'- -.-- .-.. 37 
12_••_._••__••••, ••__•••_•• _._••, 15 18 20 !!:! 26: 281 ~ a:l 36 ••••••_•• _•••••_•••_ 25 
13._____ ._.__••--••__• _•••••___.' 17 20 24 ;J 30: 331 I ~ u -.• -'.--. --...--- ---. 23 

__ 1'.14_,--.---•••••.--. --••••--••_. 20 ~ 2i ~~. 381 41 4. 48 -"-1'--- -.-- .--- '--' 2615____________ ••_••••••_ •.••••• 22 on ~ 35 39, 43 46 51: Sf _. ___ ••• ____ •••• _.__ 21 
16._ ••••_._. __ ••_•••••••• __ •••_'.__•• 30 1~ 39 «. 48. ~ ~ 61 66 70 74 ____ '__ 12 
17_••___________ . __••.•____ •__••\_._._••__._ 39 ~ 49. Sf "" 68 73 78 82 • _____•• II 

18•• ___._.__•• -.-- .-.- .-.,- .---- .----. - •••- 43 ~; Sf, 60 ~ 71 i~ -m 86 91 ••__ •••• 819_.__•____._. ___••• , _____•.._____••_______ •___• ~ 60: 66 !.! 78 84!IJ(~ 116 101--••,.... 9120._._._•••__.•_.__•••••_•••••••\••__•• _._.. ••••• '" 66i i2~ ;9 86 105 111 •••.,••_. 5 
21.•••••••••_.••_••_•••.__.•••...•_.•••__••••.__ ~ i2 I 86 94 101 1 115 121 ••••..._ 9f 
~:::::::::::: :::: :::: ::::: ::::: :::::: :::::1::::: 7~ ~; ~ 1: m11 ~ ~~ m:::: :::: ~ 
24_••_._._.__•.•_•••_. __.•• __.,. _._.___• ___•••_ a: 91' 101 III 121 1 1lJ9"'ffi 156 ••__ ••_. 3 
25 ____ •_______ ---- --.- ____• ___••1_._._...---',.--.- 81 99 110i 120, 130.1 149 i59 168 . __••__• 1 
26._. ____• _____._. ___.•_••• ____• __ '_'____••____ ~ ~1 11 129 140 loo' 100 1711 1;9 ___. __•• 1 

2i__ ._._____.••___ • ____ • __ • -'--r-'--' ----- ----- Ij ~~ .~~ 138 !~ 161 li2 !~ 192 __._ . __..•__
28______ •__•• _•.__• ___ • __.•____'._._•••____ ,._.•• 110 1~""~ Wl1"" 148 !~ 172 183 195 206 217 228 ••__ 
29___________•.--- .-.• --.-. ----.'-.--•••___.1'_____ .--- 1 1 158 !Zl 183 196 208 220 232 243 .-.­
30_••___ •____•.•_•••_. __ • ____ ._'\.____• _____ •___• ____ 1 1 168 1"" ioo 206 221 235 248 260 1 
31. _____.--- •__• _._ •••___ ••___ •___. __ • __ •.________ • __ '161 1;9 193 207 221 235 250 2612i6 ____ 

=:~.(-::;~~==~;::t~::y~~~--~I..~~ 1: 1~ ~ 21: ~ ~_:.:~_::-~ 
lJlock indicates extent of basic data. Data collected throughout the western whlw pine region In stands 

from 30 to 160 years of age. Volume includes peeled stump, stem, and top, Tree volumes computed by
planimeter method. Table prepared by alignment-cbart metbod, 1927. .o\ggregate deviation from basic 
data, -0.6 per cent. Average deviation of individual tree volumes from tabumr values, 9.9 per cent. 
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TABLE 40. -Cubic-foot volume table Jor second-grOUIth western red cedar 

Volume (cubic feet) by total height of trees In feet 

,D~_~:: ~:I :~_~__ :j__:__=__:~_: _': _': '_: _:I~: '_: : _~ 
! 


2_____________________ .1~~ 0. 31 _____- ______________________________________________________ 
3_________________________ ~ .67 0. 91 - -_ _____ ____ ____ ____ ____ ____ ____ ____ ____ ____ ____ 1 

m~~f~==~:~~=~~ ::~:~ ~n i~ i:~fY~~~~ ~~i~~ :~~~ ~~~ ~~~ ~~ i 

~ii=:================== ==== _____ ===== _____ ~ rf-11 1~ ~ ~ ~r-!! ~ 29 ==== ==== ==== :_____ ~ 26 ==== ===i_i~u'11____________________ U. 16 ~ ==== 12____________________ _____ _____ _____ 13 ~ 19 22 '" .oj 30, 33 36 38 ____ ____ ____ 'Zl 
13____________________ ----- __________ 15 I'" ~ 21 28 3l ;jjj lR 41 44____ ____ ____ 23 
14 _________________________________________ 21 I ~ 29~ 33 36 40 ~ 47 50 ____ ____ ____ 20 
15________________________________________ 24 29 33 37 41 45 ~ 53 56 ____ ____ ____ 19 
16____________________ ---- ----- ----- ______ 'Zl 32 41 46 50 iii 58 62 -___ ____ ____ 17 

~~~~-~~~~~~~~ ==~ ~~~~ ~~~~ :~:: ~d:~i ~ ~ jJ.~~ ~- ~~ 1i 
24____________________ ----- _________________________________ " l;.II! _~ !'!I: I!! 123 ~~ ~~ 146 1 
25_ -- ---------------- -____ _____ _____ ______ _____ _____ ____ ____ 96 105 1l~! ~ 132 !-:: !~ 156 ____
21_____~______________ ----- --___ ____ ______ _____ _____ ____ ____ 1m &1: ~; 140 ~~ 158 167 ___ _ 

:===29____________________ ================ ===== ===== ===== - ====== ===== ===== ==== ==== 125 138 14!~~~4StI ~611~ ~:~:199 --OJ 
30____________________ ---- __________________________________ 132 143 1M 165 1711 187 1 ____ 

----- --___ ____________________________ ~~~ 128 fi!i 188 1 

198 201 
B88Is (trees)__________ _____ 1 2 8 15 13 37 M 41 21 7 2 1 _"__________ 202 

Block indicates extent of basic data. Data collected throughout the western white pine region In stands 
from 30 to 1110 years of age. Voiume Includes peeled stump, stem, and top. Tree volumes computed by
ll1anImeter method. Table prepared by alignment-chart method, 1927. Aggregate deviation from basic
a.t&, -0.05 per cent. Average deviation of individual tree volumes from tabular values 8.0 per cent. 



37 SECOND-GROWTH YIELD IN WESTERN 'WHITE PINE 

BOAIlD-FOOT VOLUMES, SCRIBNER RULE 

T.-\BJ'E 41.-&ard-foot volume table (Scribner rule-totaZheight) for lIecond-growth
,-' ..) 	 weatern white pine 
'"'\ ) 

Volume (board feet) by total height of ~ In feet 1 
D~~~ I--~'-~--'--'--'--'--~-''--'---'--'---'---'-~---T---I~ 

hIgh (Inches) I ~ '~40 50 al '10 80 90 100 110 120 130 140 150 100 1'10 180 190 :m ::l 

-----II-lr-t-+-+-+-+-ii-;---I--------------__ l9... 
611 76 _ ••••.••• _••_••_._. __••• _.•__ . __.• 62 
III! 108 	 117 _._•• _••_. _•••• __••_ •••_____._ 56 

150 _••_. _••.• _•••__•••••••____•__ ' 46 
1. 185 __••••.•____• ______ . _____••• 55 

285 330 360 •____ ._•• _•••• _••__ 46 ~ : ===== ===== ===== =====1===== : 
.10 _"'_ ••••••••___•••_ 	 40 
465 __" __•••• __._. __••_ 	 33 
525 '_'" _._.__•••_ ____ 	 31 
6IIIi __• ____• ___••____.__ 	 10 

17

•12 
10 
Ii 
3 

Block indicateS extent of basic data. Data oollected throughout the westem white pine region In stands 
from 30 to 160 years of age. Stomp height, 1 foot. Trees scaled in 16-foot log lengths with 0.21i-f00t trim­
ming allowance and additional top section to 6-lnch top diame~ (Inside bark). Table prepaied by allen­
ment-chart method, 1927. Aggregate deviation from basic data, 0... per cent. Avemge deviation of indi­
vidual tree volumes from tabular values, 11.6 per cent. 

125913°--32----4 
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TABLE 42. -Board-foot volume table (Scribner rule-total height) for second-growth 
western larch 

Diameter 

brenst 

high


(inches) 


1,140 
1,200 
1,270 
1,330 1,430 
1,400 1,400 

~__~__~-__~____~I,_4--70~1 1,570 

35 Ii 21 2r----- ______ 242 

Block indicaWs extent of basic data. Dnta collected througbout the western white pine reglon in stnnlb 
from 30 to 160 years of age. Stump height. 1.5 feet. Trees scaled in l(I·foot log lengths, with 0.3 -foot trim· 
ming allowance, and additional top section to 8·inch top diameter (inside bark). Table prepared by
a1ignment-chnrt method, 1927. Aggregate deviation from basic data, O.i per cent. Average deviation 
of individual tree volumes from tabular values, 15.7 per cent. 

TABLE 43.-Board-foot volume table (Scribner rule-total height) for second-growth 
western hemlock 

Volume (board foot) by total height of trees in feet 

Diameter brea!lt 


high (inches) 40 I50 I60 70 SO 90 1100 luo I 120 I 130 I 140 I 150 I 160 

!m~~~~~~~:==~:~ g1: ~ ,~ ~ :~ ~I.~ ~~ :~~~ ~~~~~ ~~~ ~==~~:~ ~~~~~~~ ! 
15_________________ ---- 95 120 150 liS 200230 U0 ~ ~ ---360---- ----390·-- ---4-20--- -_-_-_-_-_-_= 6
16______________________ . 110 140 liO 200 .."" """ _ 11265 
17__________________ .____ 125 !~'~ 235 Z10 305 340 380 415 450 490 _______ 5 
18_________ • _______ _____ 145 185 225 ~ 305 350 390 430 476 ~ 560 5 
19___• _____ "_______ .____ 160 210 255· ~ 345 395 445 490 540 585 635 7 
20_________________ .___ _____ _____ 290 340 390 450 500 555 610 660 720 3 
2L________________ .___ _____ _____ 325 380 ~ 505 565 625 690 i50 810 SiS 6 
22__________________ •_____ •_______• 360 430 1~~ 565 ml 700 770 840 915 000 
23___________________________ ••____ 495 4SO 550 ~~~ I 7SO 860 940 1,020 1,100 2 
24-________ •________________ .____ _____ _____ 610 ~ 7SO ~ 955 1,040 1, 130 1,220 11 1 

~~~~~~~~~~~~~~~~~~~ ~~~~~ ~~~~~ ~~~~~ ~~~~~ ~~~~~ =~;~= :~= =~= 1; ~ ti t~ i~ ~ 1~ ~ 29_______________•__________________________ • " _____________ 1,340 1,4SO 1.610 1,740 1,890 
30__________________• _________ ..__________ .. ____ •.____ _____ 1,460 1,600 1,750 1,890 2, 040 

1--1--1---1--·1-------------I--I--·~--I----
Basis (trees)________ _____ _____ 2 3 13 8 14 9 5 •_________ .... 58 

I 

Block Indicates extent of bnslc data. Data collected principally on the Coeur d'Alene and Kanlksu 
National Forests in stands from 30 to 160 years of age. Stump height, 1.5 feet. Trees scaled in 16 foot log 
lengths with O.Hoot trimming allowance and additionnl top section to 8·incJl top diameter (inside bark).
Table prepared byalignment-chart method, 1927. Aggregnte deviation from basic dnta, -0.23 per cent. 
Average deviation ofindividual tree volumes from tnbular \'a1ues, 11.8 per cent. 
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TABLE 44. -Board-foot volume table (Scribner rule -total height) for second-growth 
lowland white fir 

Volume (board (eet) by total height o( trees in feet ]' 
Diameter hreast ~ 

high (inches) 1-""'-,-50""'-60-'7-0'--80-,'90-,'1-00',;-11-0""'-,-1-20---;-,-1-30--;1-- ----;';-150-"-1-60---;-'-1-70-.'-1-80-I j
40	 140

------ ______1______ ------ ------ ------ ------ 896 ______ ______ ______ ______ ______ ______ ______ 13 
1 ______ ______ ______ ______ ______ ______ ______ 412.._____ ... ________________ _

13______ ________________ _ lSOi 
14______ •________________ _ 2251 270 295 ______ ______ ______ ______ 2 

• 	 ~ 2201 240 ______ ______ ______ ______ 6 

27 • 	 oWU 415350 ------ ------______ ------ ------______ 4~I 	 9 

480 515 ______ ______ ______ 6 
__,,-..;;64,,,5,,, 	 500 ______ ______ ______ 8 

660 705 ______ ______ 7 
710 790 ___________ • 4 
825 880 ___________• 6 
910 970 _._________• 5 

1, 060 1, 130 1, 190 5 
1,160 1,230 1,290 1 

,1, 250 1, 330 1, 400 2 
1, 350 1, 430 I, 500 1 

--,L...:l.,;= 1, 450 1,530 1, 610 1 
1, 380 1, 560 1, 640 1, 720 ____ 
I, 470 1,560 1,660 1,740 1,820 ____ 

16\ 13 I, ~Il' 00: _~~::~ _:~: _~~~: --~ 
1 

Block illdicntes extent o( basic data. Data collected principally On the Coeur d'Alene and Raniksu 
National Forests in stands (rom 30 to 160 years of a~e. Sturrp height, 1.5 feet. Trees scaled In 16-foot log 
lengths with O.3-(oot trimming allowance and additional top section to 8-inch top diameter (inside bark). 
Table prepared by allgnmont-ilhart method, 1927. Aggregate deviation from basic data, -0.18 per cent. 
Average deviation o( indhidual tree volumes from tabular values, 15.8 per cent. 

TABLE 45.-Board-foot volume table (Scribner rule-total height) for second-growth 
Douglas fir 

~ Volume (board feet) by total height of trees in feet '" 
Diameter breast ~ 1 jhigh (Inches) 1-4-0',-50--;-,-60---:-,-70--'-,-80-'-190;--""1-00""1-1-1-0',-120-',;--13-0";--}4-0",.-1·5O;--';--I60-':--17-0-,-'-I80­

1.&=============== ___ ~ ~ 2~ II ~'----98'---iio ====== ====== ====== ====== ====== ~~ 12________________ ____ 36 	 25
13________________ ____ 3 55 	 23 
14________________ ____ 4 74 26 
15________________ ____ 65 21 
16________________________ 115 1217________________ ____ ____ ____ 	 11 
18________________ ____ ____ ____ 195 	 8
19_______________________ . ____ ____ 9 
20________________ ____ ____ ____ ____ 5 
21________________ ____ ____ ____ ____ 9
22________________ ____ ____ ____ ____ 	 2 
23________________ ____ ____ ____ ____ 	 4 
24_________________________n _____ 

25 ________________________ .. ______ _ 

Basis (trees)_____ ____ ____ 8 19 40 58 48 9 228 

Dlocke Indirotcs extent of basic data. Data coUceted tbrougbout· tbe western wbite pine region in stands 
(roUi 30 to 160 vears of age. Stump height, 1.5 feet. Trees scaled in 16-foot log lengths, with 0.3-foot trim­
ming allowanCe, and additional top section to 8-lnch top diameter (1l!Slde bark). Table prepared by 
a1ignrnenHhart method, 1927. Aggregate deviation from basic data, 0.7 per cent. Average deviation 
o( individual tree volumes from tabular values, 23.3 per cent. 
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TABLE 46.'-Board-1oot volume table (Scribner rule-totalheight) Jor 8ecOnd-growth 
WeB/ern red cedar " 

Voloine(board feet) by total height of trees In feet 

Diameter breBst Brlsis 


high (Inches) 30 40 50 110 70 / 80 / 90 /100 /110 /120 /130 1140 /150 / 160 (trees) 

~~=============== ---~- ~~ ;:.:: : : rlt ~ ~-83-I===== ===== ===== ======= ======= 1;12_____ -_-------- _____ 32 42 53, 64 76 811 100 115 130 145 _____ _______ _______ 26 
13_______________ _____ 43 M ~ 86 100 115 13if U5 165 180 _______~____ _______ZI 

14--_____________ ----- ----- ~ 1~ t~, t~i~ t~ ~Ig 195 215 ----- ------- ------- 20 
15______________ ----- ----- 100 125 150 170 190 215 240 230 250 ----- ------- -----.- 19 

It:=====:===:=== :=:== =~:~= 120 145 170 195 220 215 270 ~ ~ :=:== ==:==== ==::=:: U18____________________ --___ 135 ~85GO ~ ~!~ ~2705 270 300 325 355 __________.- _______ 11 
19_______________ _____ _____ 150 I ~~ ~ 300 330 3tlO 395 _____ _______ _______ 3 
20___________________________________ Z:I5 270 300 330 365 400 435 _____ _______ _______ 3 

~=====:=:=::====_______________ ==:=: ==::= ::=:: =:::: -~- -~~- ::390 ~~ 475~'XJ m ~ 565 610 _______ _______ 3~,.ZI •_____________________________ 430 520 -005- ::::=:: =:::::: 

rs=::==:==:==:=== :==== ==::= =:=== :==:= :==:: :=:=: :~ I'~ ~~ ~ ~ f~ :; ______~ 26_____________________________________________ 490 535 585 640 700 755 815 875 _~.----

27~ _________________'____________________-- _____ 520 570 625 680 ~710 800 865 930 __ ~___ _ 
28 ____________________________________________ ,555 605 665 725 850 920 990 1 
29__________________.- _________________________ 585 645 705 , 900 975 1;050 1~ 

30_____________________________ --___ --________ 620 680 750 !l15 880 950 1,000 1,110 _______ 
--I--I--I--I--I--'I--I--~-----l~--Basis (trees)_____ ~_________ .".__ 4 34 53 41 21 7 2 - 1 _____ _______ _______ 163 

Blook Ihdlcatesextent of basic da,ta. Data collected throughout the western white pine region in stands 
from 30 to 160 yesrs of age. Stump height, 1.5 feet. Trees scaled In 16-foot log lengths with O.3-foot trim­
ming allowance and additional top section to· 8-lnch top diameter (inside bark). Table prepared by
alignment -chart method, 1927. Aggn!I88te deviation from basic data, less than 1 per cent. Averr.rl8 
deviation of individual tree volumes from tabnlar values, 15.6 per cent. 

TABI,E 47. -Board-Joot volume table (Scribner decimal C rule) Jar 8econ~growth
western white pine 

Volume (board feet In tens) by total number of 16-foot logs 

-----
,Diameter, breast high 1__.-_--;-__.,-_.-_....___.,-_-,-_......,_____1Basis 

(Inches) 11' 2 I 3 4 5 6 7 8 -9 10 (trees) 

____________________• ......-+-+-......---------------­8 13 ___________________________________ 619______________________ 14 _________________________.. ____-'____ 
10____________________ _ 56

16 20 ____________________________ 4611 _____________________ 8 22 ,------ ____________________ _
12____________________ _ 20 24 29 ____________________ _ 55 
13____________________ _ 59 

22 32 ___________________.:_ 5114____________________ _ 25 30 36 41 _____________ _
U____________________ 4 8 27 --;r 45 _____________ _ 46 
16________________,---- ____________________ _ 40 

30 44 50 57 64 3317_________________________________________ _ 
18___________________________________ - _____ _ 33 48 63 71 31 
19_________________________________________ _ 36 54 62 70 78 10 
20 ___________________________________ - _____ _ 40 59 68 77 86 17 
21. ____ • ___________________________________ _ 44 65 75 85 95 4 

~8 71 82 93 105 1222__________________________________________ 
ZI_________________________________________ _ 78 90 100 115 10 

85 98 110 125 1\24__________________________________________ 92 105 120 135 325 ________________________________________ _ 

26_________________________________________ _ 100 115 130 145 

Xl. ____________________ ____________________ _ 
 m ~~ ~~ ~n ------i 
28 _________________________________________ _ 

105 145165 185 129_________________________________________ _ 
~30_______________ _________________________ _ 110 130 ~ 175 195 ______ _115 140 165 185 210 ______ _31 ___________________________, ______________ 125 150 175 200 220 ______32__________________________________. ______ _ 135 160 185 210 Zl5 ______ _ 

Basia (trees) ___________ 15 77 85 124 lOS --s2 --4-1 9 =__ =~ 541 
Block indicates extent of bSslc data. Data collected throughout the western white pIne region hi stands 

from 30 to 160 years of age. Stump height, 1 foot. Trees scaled In HI·foot log lengths with O.25-foot trimming
allowance and additional top section to II-Inch top diameter (wide bark). Table prepared by allgtlll1ent­
-chart method, 1927. Aggregate deviation from basic data,-Q.13 per cent. Average devlatloll or individual mo vol~~ trlllU ~buJar values, 8.5 per cent. 

http:data,-Q.13


________________________________ _ 
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~ , 

T~LE48.-Board"JoQt volume fbble <.scribner decimal C rule) for second"growth 
weatern: larch 

Volume (board feet In tens) by total number of IMoot lOgs 
Diameter breast high �----,-----,,.--__---...,--~-~-'--_,_-~--_--I

(inches) 

1~ 2 


10____________________ _ 
11._______________" ___ _ 
12________ .. __________ _~ 

13____________________ _ 
1 L ___________________ _ 

15_____________________ 6.16 ___________________________ _ ----48- ::::::: ::::::: 17___________________________ _ 52 _____________ _ 
18_ ____________________ _______ 12 57 _____________ _ 

19__________________________________ _ 

20 __________________________________ _ g~ ----75- ----sa­
21_ ... __..........._.. __ .................. ____ ... _........... _....________ _
22_________ ________________________________ 82 91~ 

23 _________________________________________ _ 89 99 
24._~ ~_____ V6 105 
25 _______________________•__________________ 105 115 

110 125 
27 ______________________________ • __ _______ _ 120 135~~--------------------- ------- ------- ------­
28_________________________________________ _ 130 145 
29__________________________________________ 
30________________________________________.__ 
31. ________________________________________ _ 
32_________________________________________ _ 

Basis (trees) __________ _ 12 21 25 43 42 31 

Block indicates extent of basic data. Data collected throughout the western white pine region in stands 
from 30to 160 years of age. Stump height, 1.5 feet. Trees scaled In If1.footlog lengths with O.a.foot trimming
RllOWADce ADd additional top section to 8-lnch tcpdiameter (Inside bark). Table prepared by alignment­
cbart method, 1927. Aggregate deviation from basic data, -0.25' per cent. Average deviation of individual 
tree volumes from tabular values, 8.2 per cent. 

TABLE 49. -Board-foot volume table (Scribner decimal C rule) for secon-i-growth 
western hemlock 

Volume (board feet In tens) by total number of IMoot logs 
Diameter breast hil\h Basis 

(Inches) (trees)
1)4 2 3 6 7 8 

--·----"---4--1---*"--1-----------­
10__________________________ _ 211 __________________________ _12__________________________ _ 1 
13___________________________ 2 

•
2 

15_ __________________________ 7 
16___________________________ , 7 -----5S- -------- 6 
U ______.-------------------- 6 

17___________________________ 8 11 
18___________________________ 8 63 5 

69 5111__________________________________ _ 
20~__________________________________ 75 'l 
21. __________________________________ 82 3 
22_ __________________________ ________ 19 89 n

96 ____ •_________ '._23___________________________________________ 

24___________________________________________ 105 2 


115 '121i.__________________________ ________ _______ 42 
~26___________ ______________________________________ _ 120 ----iM- -------113027-- _________________________ --______ ------__________ 165 _______ _

,28___________________________________________________ 140 li5 _______ _ 
29___________________________________________________ 125 150 190 _____ __~ 

30__________________________________________________ _ 13S 160 :xJO ________
145 170 

1---1----1Basis (trees) ________________ _ 4 • ______________•
3 5 13 18 15 58 

Block indicates extent of basic data. Data collected principally on the Coeur d' Alene and Kaniksu 
National Forests In stands from 30 to 160yearsornl!8. Stump belght,l.S feet. Trees scaled in 16-footlog
lengths with O.a-foot trimming allowance and additIonal top section to 8-lnch top diameter (Inside bark). 
Table prepared by aJignment-chart method, 1927. Aggregate devi:ltlon from basIc data, -0.06 per ~nt. 
AV~llp qQvli\~iQq Qf iIt!1IvldUlll ~volulD~s (romtabuJar values, 8.6 per cent. 
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TABLE.50.-BoordolootvoluJ!le .table (Scribnerdeci~l .. Cr.ule) jor:Becond"1/Towth 
'.. '.,. "lo;;JZand .whitejir .. 

Volume .(boa~(Ueetm.tens) 'IlY totalnuniber of16-f9Dt logs 
lJaslB

Dlameterbreasthlgh:.(incheS)'-~·--:jr---;---.r--T~-'--;----,---' (tJeeS)

1~1 :231. • '1 Ii 6 7 8 

----------~~r--~--~--~~+---+_~~~~-·---

lO ______ ~----------~----": .• ___;;.r------- ------- -------- --.---.- -------­
--~--- ... .....------ ---..__.... ---..-... -~~==:==::==::==:=:::=:=:=:::~ : . 

13__________________________ Ii14________ ___ 6~~_~ ~_________ -----39- :::::::: :::::::: lIL______~____•__ ~_____~___________"'-_=.1 ,.42 _______________ _ 

16__________________________ •_______ 

17___ _____________________________ i6 


~ 

~18_ ________________________c _______.. 
50 


19_____________________ ____________
~ 


20__________________________~ ________ .11i 

21__________________________________________ 

22 ___________________ _____________ c ____ _
~ 

23 ___________________________________________ 

.24___________________________________ _______

'25__________________ ___ ________ 

~ 

________ 39 liS~ ~____ 

26__•.___________________________________________________ 
.27___________________ ___________________________________~ ~--~ 

·28 ___________________________ ____ ________________________~ ~ 

29 ___________________________________________________________ 

3O_______________________ __________ ______ .------- _______
~ ~ 

----~---~---~---r~~----·r_---I--------·Basis (trees) ________________ _ 9 ________
11 16 12 .20 15 89 

Block indicates 'extent or bMic data. Data collected principally on 1heCoourd'Alene :andXanIksu 
~ational Forests in .standsfrom 30 to 160 years .of. age•. Stump height, 1.5 feet. 'Treesscaled in .l6-foot 
log'lengths with ·U.S-foot trimming allOl>'3llce and additional topsectlon to 8-inch tOIl.diameter (lnSlde 
·bark). Table prepared by alignment-cluirt method, 1927. Aggregate deviationfrombasio·data,-0. .l4 
.per .cent. Av~e deviationot.individnal tree volumes from tabnlar valnes,8.2 percent. 

TABLE5L"'-Board-foot volume table (Scribnerdedmtil Crule) .for. 8econd-growth 
Douglaa fir 

Volume (board feet in tens) by total number of lEHoot logs 
BasisDlameterbreast high (inches)I--......,.--.....--:----.--"T,---,---.---1 (trees) 

1~ 2 3 4 'Ii, 6 7 .8 

5 
32~~::::::::::::=::::::::::::=_: .;. --..ft -:---iii- ========I======~= ====::=:: ====::== 
24 
23~i=======:====::::::========= ~ : i: ~.----~25-I======== ==:===== ======2:'"14.__________________________ 5; ~ .15 I .""I~ .34 --______________ 26 

15___________________________ 6 10 17 24 30 37 ________________ '21
16___________________________ ________ 10 18 ,26 :33 40 47 1217___________________________ ________ 11' 28 36 -....#- .51 
18___________________________ ________ 12 

~ 

21 30 39 47· .55 
11 
,819_________________________ ________ 13 22 32 42 51 ·60 920 ___________________________ 

~ 

::..______ 13 24 35 ·45 '55' 65 52L_______________ _____ ____ ________ 26' 37 .9 60 '70"~ ~ ~_______ 80 922___ _______________________ ________ ________ 28' 4053' '65 76 
87 223______________________________ ________ 30 i3 57 70 '82~_~~_ 95 4 

100 3 
110 1 
'120 1~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~ ~~~~~~~~ ;iri .~ -: 
135 
12528_____________________-' __________________ ~_ 40'59. 78 98 115 

145 

155 

165
32________________"_________ ________ ________ 51 '74 98 125 .150::==:=:=:::::=:::=====:::== ======== ======== :. --i! ~~. ·1: 170 

Basis (trees) ________________ _ 21 54 58 41 18 3 1 107 

.. . 
Block indicates extent of basic data. Data collected throughout the western white·pine region in stands 

from 30 to 160 years of age. 'Stump height, 1.5.teet. Trees scaled in ·l6-!oot log lengths with O.Hoot trim­
Eing allowance and additional top section to 6-inch top diameter (inside bark). Table prepared byallgn­
mel?t-chart method, 1927. Aggregate deviation from basic data, -1.0 pef cent. Average deviation oUn­
dJ'}duaI tree volumes from tabular values, 9.8 per cent. 
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~, . .. . - ., 

'1'.U;i'E52.-Board~Joot tlOlumetable '(Scribner' ,dec£mclCrUZe) Jor ,second-1lrowth 
'toellternred .(-edar 

, vOlome(boBrd!Ti~ootrrkbYto~ n1l¢ber 
1I11i1ls 

lui 2 5 6 
,\ (tIees) 

10 _______ ___________________•_______________~ 

11._________________________________________ 4 
12__________________________________________ 
"13 __________________________________________ . 
14___________________________________________ 

10 
,25 
23 

15___________________________________________ 20 
19 

1~::::=:=:::::==:::=::::~C::::::::::::=::===18___________ __________ ____________________~ ~ 

'19 __________________________________________
20___________________________________________ 
21 

8 

,17 
11 
11 
3 
3 

58 2.22_.__._______________________________________ ________ '16 
23__.____________________________ _________c ________________ 63 '3

~~ 

:68 ,324__________________________----------------- ________________ '7325 ___________________________________________________________ :1
20_____________________________________________...:.____________ .78 
'1:1________________________________________ ________________ 63 
28 ___________________________________________________________ 88 

~ 

93 -------i 
,29________________________________________________" __________ 

99 '130 _________________________________________________________ _ 
105 

Basis (trees) ________________________________• 
18 ,52 58 6 157 

Block Indicates extent or basic data. Data collected throughout the ·western white pineregion,in stands 
from 30 ,to 160 years of age•.Stumphelgbt,I.51eet. Trees scaled in I6-foot log lengths with O.3-foot trim­
ming Iillowanoo and additional top section to 8-inchtop diameter (Inside bark). Tahle prepared bylillgn­
ment-chart method, 19'1:1. Aggregate deviation from basic data, .0.35 per cent. Average deviation of , in­
dlviduaI tree volumes from tabular values, 6.7 per cent. 
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BOARD-'I'OOT VOLUMES, INTEBNATIONAL RULE 

TABLE 53. -Board-foot IIolume table (international rule) for second-growth western 
white pine 

Volume (board Jeet)by total height of trees in feet ! 
'--'-'--'--'--'--'--'--~---'---'----'---'---'--------'------'l 

:m p:; 

51 
63 
66 
46 
55 
511 
51 
46 
40 
33 
31 
10 
17

1.000 ______ _____ _____ ,4 
1.090 ______ _____ _____ 12 
1. 190 ______ _____ _____ 10 
1.290 ______ _____ _____ 5 
1,380 1,450 _____ _____ 3 

.....:'"I"'ft!!" 1, 490 1. 5iiO _____________ 

------~+--~-~--~-~--4_--
Basis 2 ______ 1 _____ _____ 594

(trees)._ 4 H2O 46 64) 80 88 81 74 58 38 24
1 

O~ghth-inch saw kerf, I-inch boords.For 14-inch kerf deduct 9.5 per ceut. Block indicates extent 
of basic data. Data collecUld througbout the western white pine region In stands from 30 to 160 years
of age. Stump height, 1 foot. Trees scaled in 16-foot Jog lengths with O.25-foot trimming allowance and 
additional top section to 5-inch top diameter (inside bark). Table prepared by a1igument-chart method, 
1927. Aggregate deviation from bnisc data, -0.25 per cent. Average deviation of individual tree volumes 
from tabuiar values, 11.1 per cent. 
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TABLE M.-Board-foot volume table (international rule), for second-grtY.1!th western 
larch 

Diameter 

12 _____ ..______ _ 
22 


13,_______ ___ ___ 240 
 22
14_______ ___ ___ 2SO 
23
15________ ___ ___ 145 175 330 
 13


16_______ __ ___ ____ 200 235 

17 ________________________ _ 
 17 


18_______________________ _ 
 18 

15 

10 

14 

15 

11 

3 ::~ 

2 

5 

5 

4 


43 37 


On~ghth-inch saw kerf, I-inch boards_ For ~~-inch kerf deduct 9.li per .cent. :Block indicates extent 

or basic data. Dala collect~j throughout the western white-pine region in stands trom 30 to 160 years

of age. Stump height, 1.5 feet. Trees scaled in l6-foot log lengths. with O.3-foot trimming allowance 

and additional top section to 5-inch top diameter (inside bark). Table prepared by a1lgnment-chnrt

method, 19Zi. Aggregate de"fatlon (rom basfc data, -0.39 per cent. Average deviation of individual 

tree volumes from tabular values, 12.2 per cent. 
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TABLE 55.-Board-joot volume table (international rule) jor second-growth western 
hemlock . 

Volume (board feet) by total height of trees in feet I
Diameter 


breast high

(inches) 
 30 40 50 I60 70 80 00, 100 110 120 130 140 100 160 l 

-----I--I-.........f--I---------------I---B.. 

7_____ •______ . 7 11 15 20 !l5 31 ____ . _. ____ ._.__•.________________________________ _ 

1S._._.______. 10 17 2-1. 32 40 48 _____________•••__ ' ____' _______ • ___._- ___..__ . _____ . 

3 
2~O====::=~~==: ~==: ~ ~ ~~ ~ ~ 1: 1: :::=== =::===: ::==::: :::=::= ==:==: :::==: 
1 

11 ____• _____•.• _. __ •• 59 76 95 115 135 150 __. __••_•.____•____ ._~.__ .n___. _._..._ 1 

~:==:::=:=:: ~::: :::: ~ I~ i~~ i~~ rm- : --245- .:::::: ::::=:: ::::=:: =:::==: ::::::= 2 
2 

14_. __ • __ • ____ • ______ : 110 140 170 200 230 260 295 330 __________._. __.-- ____• __ 4 
4515.__••_____ •• 130 165 ;: _~'55 <)3-;~ 311° 4300 ~5 "-4'S-5-- '---5'25-- --'56---5- ::_-_-._:: 6 

00 ••--IQ___________ ____ ___ 145 100 v" 11360 
17._________ .. _____ 165 215 :..'ti5 310 360 41{) 455 505 550 600 650 5 
18__________________ 100 245 300 ~ 410 465 515 570 ti2;> -=- 740 5 
19______•_________ •___ 210 275 335 400 460 525 5SO 640 700 1 I~~ 830 7 
20 _____________________ .._ • __ .. 3iO 445 515 5S5 650 720 700 MO 930 _____•• 3 
2L __ • ___________ .... ___•• _____ 415 495 ~ 655 ~ SOO 880 960 1,040 1,120 6 
22••________._ .... _... " ___ • .... 455 550 OlD 725 !i05 &'l5 970 1,000 1,lfO 1,240 
Zl__________••_____ '''''_'' ___ ' 505 605 700 ~ 885 975 1,070 1,170 1,270 1,360 2 
21._.____.____ ___ _______• ___ •__ •.___ _____ 770 ~70 9iO ~ 1,170 1,280 1,390 1,490 1 
25__________.. ____ .... ____ ..._.. _____ . ___ S{O 950 1,000 1,17U 1,280 1,300 1,510 1,620 
26____.n.____ .___ ..______________. ____. __ 915 1,040 1,150 1,270, 1,300 1,510 1,640 1,760 
27____________ •___ .... __•_____, .•______._. _____ •___________ 1,380 1,51U 1,640 1,770 1,910 

on..... _________________________28________________ _ _-- .. 1,400 1,630 1,770 1,910 2,000 

~g====:===== :::= :=~: ~:~ ::=:~1= :=== ~ ===== .::=:: 1: mi; ~ ~: ~ ~ ggg ~ll--::-
Dasis (trees)__ ____ ____ 4 3 3 3"13 S 14 9 5 1 _______ .._____ 63 

One-eigbtb incb saw kerf, I-incb boards. For H-inch kerf derluct 9.5 per cent_ Block inelrates extent 
of basic data. Data collected .\?rincipally on the C{){'ur d'Alene and Kaniksu Nqtional Forests in stands 
from 30 to 100 years of age. :stump heigbt, 1.5 feet. 'Trees scaled in 16-foot log lengths, with O,a-foot 
trimming allowance and additional top section to ii-inch top diameter (inside bark). Table prepared by
nlillIlment-chart method, 1927_ Aggregate de,lation tram basic data, -0.44 per cent, A..emge deviation 
of mwyldllal tree ,olumes from tabular ,-nlues, 10.3 per cent. 
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TABU 56.-Board-foot·voZume table (international rule) for aeco1id-growth lowland 
white fir 

DImne~ Volume (board feet) by toW height of trees In feet I 

bre:lsth/gb I--:--,---r-..,r---:--:--,-.....,....--:---:---:---:----:---.,.---:---I 

(Inches) 3040 ro 60 10 Iso ~ 100 110. ~ 130 140 _1_50__1_60__1_10__1_SO_ 
sJl 

7" _________ _ 
8___________ _ 
9_ __________ 1.......;;;0...;_ 
10 _____________ _ 
11__________________ 
12 __________ . __________ _ 

4 
7 
8 

10 
13 
4 
6 
2 
9 
4 
6 
8 
7 
4 
f! 
:; 
5 
1 
2 

·1 ______ ______ ______ 113Basis (trees)_ ____ 2 2 8 9 12 18 Ii 13 3 

One-eilthth inch saw kerf, I-inch hoards_ For 34-inch kerf deduct 9.5 per cent_ Block indicates extent 
of b<\gic dnta. Data collected principally on the Coeur d'Alene and Knnlksu No.tioDsl Forests In stands 
from 30 to 160 years of sge_ Stump heil;ht, J.5 feet. Trees scaled in III-foot log lenlrths with O.3-foot 
trimm.Ing al\o"IBDce and BdditionsLtop section to 5-inch top diameter (inside bark). Table prepared by
alIgmnent-cllart method, 1927. _-\ggregate deviation from basic data, -0.59 per cent. AveI'IIP deviation 
oC individual. tree volumes from tabular values, 13.6 per cent. 
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TABLE 57.-Board-Joot volume table (international rule) Jor 8econd-growth 
Douglas fir 

Volume (board feet) by total height of trees In feet 
Diameter 

bO:~~fbl-W~14-0~I-ro~I~00~I-ro~I-~-I'oo~I-I-00~1-1-IO~I-'~--~1-I-w~I-14-0-'1-lro~l~lOO-'I--~---

7____________ 18 

8___________ 46 
g_~__________ ___ 30 

10__________ ___ 19 
11___________ ___ ___ 37 
12___________ ___ ___ 2513__________ ___ ___ 2314___________ ___ ___ 26 
15___________ ___ ___ 115 21 
16___________ ___ ___ ____ 170' 515 ______ ______ 12 
17._________ ___ ___ ____ ____ 585 ______ _____ 11 
18_________________________ 200 655 ______ ______ 8 
19___________ ___ __ ____ ____ ____ 725 ____ ______ 9 
20____________________ • ____ ___ _____ • ______ 5~ 

21___________ ___ ___ ____ ____ ____ 885 ______ ______ 9 
22___________ ___ ___ ____ ____ ____ 970 ______ ______ 2 
23_________ ___ ___ ____ ____ ____ 1,060 ______ ______ 4 
24____________________________c I,lro ______ ______ 3 
25___________ ___ ___ ____ ____ ____ 1,240 ______ ______ 1 
26 ______________ --- ____ ---- ____ 1,25011,340 ______ ______ I 

~:==:::=:=::I::: :::\==:: :::: :::: m {: ~ ~: ~ag -i;64O T.740 ::::!lJ___________ ___ __ ____ ____ ___ ___ 1,4 1, ~I 1,640 1,740 1,850 ____ 

..._.....--...u_ ..- mu._.m' ,." '.'" "1 '."" '.... ''''' ,
1

=.~IlS:~::(:t:rees::::):_I:.:_:_ ::-5-11:::: :::.1,::: ::58:: d:: :-}_:1_'48--1 ___; ___1_-1_ 1,800 I, ~ 2, 100 __ ___,-l 1,7 
., ~ •• ~ 23 9 2 I, 7~ I, ~ _~~: _:~~~~ _~: -;;;20 611 1 
On~ eighth-Inch saw kerf, I-Inch boards. For U-Inch kerf deduct 9.> per cent. Block Indicates extent 

of basic data. Data collected throughout the western white pine region In stands from W to 1M years of 
age. Stump height, 1.5 feet. Trees scaled In 16-foot log lengths, with O.3-foot trimming allowance, and 
additional top section to 5-lnch top diameter (Inside hark). Table prepared by aIIgnment-chart method, 
1971. Aggregate deviation from basic data, less tban 0.5 per cent. Average deviation of Indlvidnal tree 
\"olumes from tabular values, 15.4 per cent. 
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TABLE 58.-Board-Joot lJolume table (international rule) Jor aerond-growth western 
, red cedar 

Volume (boord feet) by total height of trees In feet 
Diameter Ibreast high 
(inches) 1--~'I-~~-ro-'-00~'-m-'I-~~1-00-'I-l-00-I'I-1-071-~--'I--l~--'I-l-~-'i--lro--'I-l-00-I! 

~=========:=:== 1: M ~ ~ ~ I ~ --00- --63- ==== ====== ====== ======= ======= ======= ~ 9______________ 19 37 47 57 tl6 76 86 _____ _______ _______ _______ _______ _______ 13~ 

10____________ 24 361 48 60 73 86 llO _____ _______ _______ _______ ______ ______ 10~ 

11 ______________ ---- 4534 ~72 7941 00 105 1120 135 150 ------- --_____ -----_ ______ _______ 12
12______________ ____ ,.."..., 110 150 170 185 205 220 _______ _______ _______ 271~ 

13_________________ 62 85 155 175 :ow 220 240 2GO _______ _______ _______ 23~ 1~ 

1~14______________-•• _.•_ 100 J25 155 205 230 250 275 300 .______ ______ _______ 20 
15 ___________ • ________ 115 145 160 210, 240 265 200 315 340 ______ _______ ______ 19 
16_____________ ____ ____ 135 170 265 240 1270 300 325 355 385 _______ _______ _______ 17 
17______________ ____ ___ 150 100 230 270 305 340 370 400 ~ _______ _______ _______ 11 
18_ _____________ ____ ____ 170 210 300 335 375 405 440 475 _______ _______ _______ 11~ 

19____________ ____ ____ 185 235 ~ ~ 370 410 450 485 525 _______ _______ ______ 3 
20_------------- _________________ 310 360 405 450 400 ~ 575 ______ _______ ______ 3 
21. _______________________________ 340 300 440 490 535 625 _______ _______ _______ 2 
22___________ • ______________________________ 535 

~ 

675 725 _______ _______ 34~ ~ ~ 

2:l,~_____________ ____ ____ _____ _____ _____ _____ 520 575 625 680 ~ ~.. _______ _______ 3 

~=========:==:= ==== ==== ==== ==== ==== ==== ~ ~ ~ :;: ~ llt,g" ~ I,=: ___~ 26______________ ____ ____ _____ _____ ____ _____ 640 700 770 840 900 000 l,lW 1,070
21- _________________________________________ 680 7W 820 800 1,020~ 1,~ 1,1~ 

28_________________________________________ 725 800 870 940 ~ 1,080 1,140 1,200 

:============= ==== ==== ===== ===== ===== :==:= ~~ : :: * I ::~;g ::;: ~::: ;:::
Basis (trees) ____ =:-lIll1237~ 41f2I 7 2 1 _______1_______1_______ 187 

One eighth-Inch saw kerf, I-inch boards. For U-Inchkerf deduct 9.5 per cent. Block indIcates extent 
of basic dam. Data collected throughout the western white pine region in stands from 30 to 100 years of 
age. Stump height, 1.5 feet. Trees scaled in Iii-foot log lengths with O.a-foot trimming allowance and 
addItional top section to 5-inch top diameter (inside bark). Tabloprepared by a1igument-cbart method, 
1927. Aggregate deviation from basic data, less than 1.0 per cent. Average deviation of individual tree 
volumes from tabular values, 11.11 per cent. 
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TABLE 59.-Board-!oo~ volume table (international. rule) for second-growth wutern 
white pine 

Volume (board feet) by total number of 16-foot logs 
Diameter breast high I--___-_-_--_--_---c----_--_--I Basis 

(Inches) lU I 2 5 6 7 !l __ ___9 l_!l_. _(trees)_ 

7____________________ _ 
518__________________ 
639_________________• 
5610__________________ _ 
4611 ____.______________ _ 
5512__________________ _ 
59

13____________________ 7614____________________ 83 51 
4J

15____________________ 43 91 175 4016____________________ _____ _____ _____ 690 765 33 
17____________________ _____ _____ ______ 770 850 3118___________________ _____ _____ ______ 855 950 10 
20_________________.• __ _____ _____ ______ 1,030 1,150 
19____________..______ _____ _____ _____ 940 1,050 

17 
21.__________________ ____ ____ _____ 1,130 1,260 

12 
4 

22_____________________.___ ____ ______ 1, 240 1, 380 
10

23____________________ _____ _____ ______ 1,340 1,500 524.___________________ _____ _____ ______ 1,450 1,620 3 
23____________________ _____ ____ ______ 595 1,560 1, 750 
26 _____.______________ _____ _____ ______ 635 1,680 1, 880 
27 _____.______________ _____ _____ ______ 675 1, 800 2, 020
28____________________ _____ _____ ______ i15 1, 920 2, 160 1 

I 
29___________________ _____ _____ ______ i60 1,020 2, 040 2, 300 
30____________________ _____ _____ ______ 805 1,090 2, liO 2, 440 
31___________________ _____ _____ ______ 855 1,170 2, 310 2, 580 
32____________________ _____ _____ _____ 900 1,250 2, 440 2, i20 

Basis (trees) _________ 2S 63 ---;r.!fIOOl--=-I-4-0+-"':""'S6-1--- ---18- -------- --------I-----w463

One-eighth-inch saw kerC, I-Inch boards. For U-inch kerC deduct 9.5 ~r cent. Block indJcates extent 
oC basic datu. Datu collected throughout the western wbite pine region in stoods from 30 to 160 years oC 
age. Stump heigbt, I foot_ Trees scaled in 16-ioot log lengths, witb O.25-foot trimming allowance and 
additional top section to 5-inch top diameter (Inside bark). Table prepared by a1ignment-chart method, 
1927. ....ggregate de¥iation from basic datu, 0,11 per cent. Average de,-iation oC individual tree volumes 
Crom tubular values, 8.5 per cent. 
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TABLIl OO.-Board-1oot volume table (international rule) for aecoruJ..growth western 
larch 

Volume (board feet) by total Dumber of I6-loot logs 
Diameter breast Basis 

high (Inches) 1';{ I I (trees)742345678910 

7___ _______________ 20 33 IiO 73 ______________________._ ________ ________ ________ 8 
S___________________ 37 60 84 lOS ________ _______ ________ _______ _______ 24~ 

9_ .. ________________ 1 41 99 125 ________ ________ ________ ________ ________ 22~ 

7010__________________ 25 ~ SO 115 ~ ISO 205 ________ ________ ________ 11 
11 ______• ____.______ 27 1 bl 93 130, liU,~ 240 ____________.___ ________ 32 
12___ _______________ 30 57 lOS 150 195 1 ________ ________ ________ 22~~ 

13______.___________ 32 64 170 220 270 I 365 ________ ________ 22~ ~15 

14__________________ ______ 70 l!~ 100 250 305 300 415 ________ ________ 28 
15__________________ ______ 11 IIiO 215 2SO 340 400 465 ________ ________ 13 
16_. _________•______ m.__ 85 165 , ~ 310 3SO 450 520 5SO 645 17 
17__________________ ______ 92 ISO 200 345 425 500 [)/5 645 720 IS 
18__________________ ._____ 100 195 285 375 465 55Q 640 715 800 15 
19________________________ ..____ 210 310 410 510 605 700 700 885 10 
20__________________ ______ ______ 230 335 445 555 660 760 S65 970 14. 
21. _________________________ .___ _____ 365 ~ 605 715 830 945 1,060 15 
22__________________ ______ ______ ______ 395 525 655 715 900 ~ I,IIiO 11 
23__________________ _____ ______ ______ 430 565 70s 840 9SO 1,110 1,240 3 
24_________________________.____ ______ 460 610 760 905 1,060 1,200 1,340 2
25__________________ ______ ______ ______ 495 OliO ~ 9i5 1,140 1,200 1,440 .5 
26 _____________________ .__ ______ ______ 530 700, ~ I, OliO 1,220 1,3S0 1,540 .5 
27 _____________________ . _____________• 565 iliO 940 1,120 1,310 1,4S0 1,640 4 
28. ____________________.__ ______ ______ 605 800 1,010 1,200 1,400 1,570 1,750 1 
29___________________________________ 640 8IiO 1,070 1,280 ~ 1,670 ],860 2 

3O----------------- ----- __________._ 5SO 905 1,140 1,300 1,5l!O 1,710 1,9S0
T31------------------r----- ---------.-- 715 960 1,210 1,440 1,670 1,870 00032______________________________ ,______ 700 1,020 1,2S0 1,520 1,760 1,1170 2,2, 220 1 

--'--~ ~ Basis (trees)..______ \I 251 31 42 45 54 51 42 4 ________ 1 303 

One-eightb-(nch saw kerf. For M-inch kerf deduct 0.5 per cent. Block indicates extent of basic data. 
Data collected throughout the western white pine region in stands from 30 to 160 years of age. Stump
height, 1.5 feet_ Trees scaled in .J6-foot log, lengths, with 0.3-100t trimming allowance and additional top
section to 5-lnch. top diameter (Inside bark). Table prepared by allgnment-cbnrt method, 1927. Aggre­
gate deviation from basic data, 0.23 per cent. Average deviation of individual tree volumes from tabular 
values, 8.6 per cent. 
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TABLIl 61.-HQard-fool oolume. table· (international ~) for seciond-grOtDth western 
heml(JC/e 

Volume (board reet) by total number or If1.foot Jogs 
Diameter b-st high. (Inches) BasiS 

l--l~--r-2--r-S--~-4-'--5--'---6~'--'--'--8--I(t~) 

7_________________ ________..______ _~ 

1 
8-----------------------------------1-~...;;t_I. 1
11-----------------------------------10___________________________________ ""'~.....ft~ 3 

:<11 ____________________ ---~-----------
12_.------________________________ 1 
13_________________________________ 2 
14__________________________________ 2 
15___________________________________ 4 

II16___________.._____________ •••______ 
705 11 

18___________..______________ ._______ 52 780 5 
17_~_ •____________________________ _ 

860 519_______________________________________ _
20. ________________________ •_______________ 950 7 
21 _________________________________________ 1.040 3 
22________________ •_________________ ._____ 170 1.140 6 
23. ________________________ •_________ •_____ •____ _ 1.240 

J,3liO 224 _____________________________________________ •• 1.(00 125••••__ •____________________________ •__________• 440 
26_____________________________ •___________• _________ • 1.570 
27______________________________________________• ______ 1.030 1,690 1

1; 800 ________
:la________________________________________ ._____ ______ 1.100. 1.920 _______ _
29_________________________ ._________ ______ ______ _____ 1.170 2, WoO _______ _
30__________________________________ ••________ .__ ______ 1.250 2,::00 ________ 

---------1---1-----1Basis (trees) __________ .______________ 2 5 6 18 16 3 ________ 63 

OnlHlighth-inch saw kerf. I-Inch boards. For H·lncb kerr deduct 9.5 per cent: :Block Indicates extent 
of basic data. Data collected prlnclPBllyon the Coeur d 'Alene and Kanlksu National Forests In stands 
rrom 30 to 100 years of age. Stump height, 1.5 reet. Trees scaled. ilL 16-Coot log lengths with O.S (oot trim­
ming allowance and additional top section to 5-inch top diameter (inside bark). Table preparedby align­
ment chart method, 1927. Aggregate deviation (rom basic data, 0.11 per cent. A vernge deviation or indio 
vidual tree volumes from tabular ...·a1ues. 7.9 per cent. 

TABLE 62.--Board-foot volume table (international rule) second-growth lowland 
white fir . 

Volume (board feet) by total number'of 16-root Jogs 

Diameter breast high (inches) 
 Basis 

(trees)4 5 6 7 8 
7___________________________________ ;...~~~.------- _______________________ _ 

38_____ .___________________________ ________ ________ ________ 7
9__________________________________ ._______ .______________. 8 
10_____ •_______ -_____ --_____ _________ 10 
11 ___________ ._______________________ ________ ________ 13 

12__________________________________ ________ ________ 4 
lS___________________________________ 614._________________________________ '2 
15__ .________________________________ ______ 9 
16__ ••___ • ________________ .__________ ______ 4 
17___________________________________ ______ 0
18___________________________________ ______ 8 
19___________________________________ ______ 720___________________________________ ______ 145 421.__________________________________ ______ ______ 6 
22___________________________________ ______ ______ 5 
23 __ • _____________________• ________ ._ ______ ______ 3iO 3
24___________________________________ ______ ______ 400 3 
25___________________________________ ______ ______ 430 640 1,070 2 
26______________________________________.__ _____ ______ _____ 1.150 I 
27 ____• _____________ • _________ •________________________ ._____ 1,230 1 
28____________________________________________.__ ______ ______ 1,050 1,310 I, _______ _ 
29__________________________________ ______ ______ ______ ______ 1, 120 1,390 1,900 -______ _ 
30 _________________________________ -___________ ------r.:;--:..:-=--~-I~1,~1_90'_: 1.480 1-=::..:.::'4_2.::.:.01=-=°_ ------- ­

1Basis (trees) _________________________ -S- 13 18 18 17 1---21- 11 5 --m 
On&-elghth-Inch saw kerf, I-Inch boards. For ~-Inch kerf deduct 9.5 per cent. Block Indicates extent 

of basic data. Data collected principally on the Coeur d'Alene and Kaniksu National Forests In stands 
trom 30 to 100 years or BIl1!. Stump height, 1.5 reet. Trees scaled In 16-root log lengths with 0.3 root trim­
ming allowance and additional top section to Mnch top diameter (inside bark). Table prepared by a1ign­
ment-cbart method. 1927. Aggregate deviation (rom basic data, 0_72 per cent. Average deviation 01 
lndlvidiW tree volmnes from tabular values, 8 per cent. 
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TABLE 63. -Board-Joot vol:me table (international rule) Jor second-growth Douglas fir 

Volume (board feet) by total number of 16-foot logs 
Diameter bzeast high (Inches) 1---.---.---.----.----,-----.----,,----1 B~m

(trees)2 3 5 6 7 8
----------;.--+--t---I-----------­7_. _________________________________ 

188_________c. __________~______________ 110 _______________________ _ 
469__________________________________ _ 130 ________________________ 
3010___________________________________

lI._________________________________ 28 19{~ ----220- :::::::: :::::::: 12___________________________________ 30 250 _______________ _ 37 

13__________________________________ 32 25 

14__________________________________ 73 285 340 390 23 
~ 

325 ass 440 2615_ ________________________________ 37 80
1ft___________________________________ ______ 88 435 505 21 
17 ___________________________________ ______ Ill! 485 570 12 

540 635 11 
1S__________________________________ ______ lOS 70s 81"___________________________________ ______ 11520___________________________________ ______ 125 775 9 
21. _____________________________________________ _ 850 5 

930 922___________________________________________"__ _ 
23 ____________________________________________ _ 2 

42L_____________________________________________ _ 
325 _____________________________________________ _ 
1 
1 

1 

OnlHlighth-lnch s..w kerC, I-Inch bouds. For ~'-Inch kerf deduct 9.5 per cent. Block indicates extent 
of basic data. Data collected throughout the western white pine rejllon in stands Crom 30 to 150 years oC 
age. Stump t-oight, 1.5 Ceet. Trees ~ed in UHoot log lengths WIth O.3-foot trimmIng allowance, and 
addltlonll top section to s-Inch top diameter (inside b:u-k). Tllble prepared by alignment-chart method, 
1927. Aggregate deviation (rom basic data, 0.89 per cent. Average deViation oC Individual tree volumes 
from tabular values, 9.7 per cent. 

T_-\BLE 64.-Board-Joot vo~ume table (international rule) Jor second-growth western 
red cedar 

Diameter breast high (inches) 

7___________________________________________ 
8_________________________________________ 
9___________________________________________ 
10_______________________________________ 
11 __________________________________________ 
12_________________________________________ _
13_________________________________________ 
1~ 

15 _________________________________________ _ 
16_________________________________________ _ 
17________• ________________________________ _ 
18__________________________________________ 
19_________________________________________ _
20__________________________________________ 
21 __________________________________________________ 
22__________________________________________ ________ 145 
23 _________________________________________________________ 410 
2~ ________________________________________________________ 440 
25_________________________________________________________ 475 
26_________________________________________________________• 505 
27 _________________________________________________________ : 540 
28 _______________________________________________________ 575 

61029________________________________________________________ _ 
64530_______________________________________________________ 
680 1 890 1,1 

Bw (trees) ~---___________________________ 59 --7-1l-:i7---3----m 
O~hth-Inch saw kerf, I-Inch bows. For H·lnch kerf deduct 9.5 per cent. Block indicates extent 

of basic data. Dat" collected throughout the western white pine region in stands from 30 to 150 years of 
age. Stump heights, 1.5 Ceet. Trees SC>lIed In l&-Coot log lengths with O.3-foot trimming allow,lDce and 
additional top section to 5-inch top diameter (inside bark). Table prepdred by IlIIgnment-chart method,
1m. .-\ggregate deviation from basic dllt", 0.17 per cent. Average deviation of Individual tree volumes 
from iabular values, 8.3 per cent. 

125913°--32~ 
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APPENDIX 

nELJ)-TABLE MATERIAL AND TECHNIC 

TABULAR BASIS 

The field and office methods used in tiiis study were essentially those outlined 
by a committee of the Society of American Foresters (2). The basic data consist 
of 306 sample plots, collected in 9 systematic search of a large number of western 
white pine stands between 20 and 160 years of age. The general distribution of 
these plots by locality is shown in Figure 1. All plots were located in essentially 
even-aged, normal stands judged to be producing ma."Ciimum volume for their 
particular age-site condition. That normal stocking can be reco~ed with 
reasonable accuracy is shown by the fact that three collectors, It'. 1. Rockwell, 
A. O. Benson, and the writer, working at widely separated intervals, chose for 
study stands with densities not greatly dissimilar.~ 

PLOT MEASUREMENTS 

Plot boundaries were surveyed with a staff compass and steel tape. Hori­
zontalme!l.Sure was used throughout. The nature of the stands made it imprac­
ticable to obtain strictly rectangular plots, but plots were usually 4-sided and acute 
angles were avoided. The age of the stand represented by each plot was deter­
mined by annual-ring counts on increment cores taken from several dominant 
and codominant white pines, these counts being adjusted to allow for the time 
needed for a dominant seedling to grow to the height above ground at which the 
boring was made. Occasionally an intermediate or suppressed tree was bored to 
make sure that the stand was essentially even-aged; i. e., that the ages of the 
youn~est and oldest trees did not vary by more than 20 years. 

Height over diameter curves were prepared for each species present, except that 
quite frequently the curves of subordinate species present in minor amounts were 
used on several plots in the same vicinity. A tally of trees by diameter, species, 
and crown class and a general plot description completed the field work. .The 
volumes for !l.ll plots were computed by means of the second-growth volume tables 
presented in this bulletin, the plots collected in previous studies being recomputed 
in this way. 

The methods used in 1909-1912 varied somewhat from those just described. 
Most of these variations were of minor importance; but one omission, the lack of a 
tally by crown class, necessitated an indirect method of site classification for the 
older plots. Fortunately, this proved an easy matter, due to the definite relation 
existing between the average diameter of all white pines and the average diameter 
of the dominant white pines.s As the average diameter of all white pines present 
was casily computed, the size of the average dominant could be determined in 
turn from this relation and the corresponding height needed in site classification 
read from the white pine height curve for the plot. This method of site classifica­
tion was checked on plots for which the actual average dominant height had been 
measured. About one-half of the predicted values were within 2 feet and two­
thirds 'within 3 feet of the value derived in the usual manner. 

SEEDLING HEIGHT GROWTH 

As a knowledge of seedling height growth is essential to accurate age determina­
tions, an analysis was made of the growth of 275 dominant white-pine seedlings 
scattered over a variety of sites and aspects. These measurements show that on 
soil of average fertility dominant white pines require about 5 years to reach 1 foot 
and 11 years to reach 4.5 feet in height. The range of sites sampled in this seed­
ling analysis (site index 55 to 65) does not permit accurate adjustment of these 
values on the basis of side-index classes, though undoubtedly average rate of 

• The stand density of the plots taken by each collector was expressed in hasal arra and compareil with 
the a,'erage basal nrea of tbe plots of all collectors combined. F. I. Rockwell's plots averaged 4 per cent 
higher, A. O. Denson's 6 per cent lower and the writer's 0.5 per cent higher than the average. 

, Tins relation was first suggested In the case of Douglas fir by R. E. McArdle, Pacific Northwest Forest 
Experiment Station. 
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.' growthvaries.trieasumbly withsite~nditions, ,;Uowever,this vari~tion is rather 
',.iJDJDa~st 1 fQOt,.for on' th.e~t site samPI.ed.it reqtili,'ed.4 years ... -an~ oDt~.e _ 

.Lr'IJU(J.•.ret.II' 81~()~Y 61earsfor dODll.nan~ to :reBohs 1-fQOtheIght. ,~th18 baSIS, ­
d~te~mations mWei!tern whitepme stands based 9n annuM-nng counts 1 
"b4)ye .t4,e ave~ ground level Qan be ~onverted to total age with reasonable 

. 8()cUracy py l¥iding ii YllSrs on average soils j 4 years on better-than-average !!Oils,
and 6' Yeal'!ion poorel"~than-ln:erage soils., .' , '. .,.,' ­

·.·Adjustment of ring- cotlnts,·taken. at breast height can be made only with.a 
decrea8t) inaccuracY', as the effect of siWdifferences on sOOdllnggrowth is more '" 

, nQticeable by t4e time .breast height.has been reached; For this reasOIl all age 
counts are. made at 1 fQOt abQve ground level; or, if .the large size of. dOJDinants 
Qrsome similar: reason makes thisinoouvenient,the ring count is converted to 
age at the: 1-foot .level by adding the number of brallch whorls or knots between' 
breast height and the I-foot level. When it ,was necessary.to conve~ breast­
high counts to total age at ground, 11 years were added on average sites, 9 years 
on better-thsn-average. sites, andl4, years on pobrer-than~avei'age sites. ' 

PLOT REJECTION 

The usual difficulties oflocating and recognizing nonnal stands in the field, 
and the, consequent need of some flexibility in selection to aSBurereasonable· 
progress, made It desirable to eX8Dline data from all plots in the office for possible 
abnonnalities in stocking; Basal-areaand number-of-tree deviations of individual, 
plots from the correspondiIigav~values read. from aprelimin~y table were 
used ail the criteria in this ·work. Each tabuiru:: value was, of course,properly
interpolated for age and. site. These deviations were exPressed as percentages of. 
average or tabular values, and any plot varying by more than, 2.5 times the 
average deviation of all plots (i. e.,. approximately twice the standard deviation) 
wos tentatively rejected; . Because of adefiuite plus skewness in thefreqtlency dis­
tribution of ,these data-i. e., the occurrence of more plots denser than the 
average than plots, less dense-thepluE. and minus deviation ~oups were treated 
separately to assure II; more equitable rejection (1S). , ThlspluB skewness is 
recognizable in:each collector's group. alike and is undoubtedly due to the relative 
ease with which understocked plots are recognized and rejected in the field· as 
compared with overstocked. In plot rejection, therefore, the a v'erageplus devis:­
,tiOD was used with plots denser than average and the average minus deviation 
with plots less dense. Plot rejection was not ptlrely mechanical; each plot,
tentatively discarded. was carefully scrutinized. before a final decision was made 
as· to retention or rejection. The use of both basal area and number of trees ,in 
this work set rather high standards, however, and altogether 35, or 11.4 per cent, 
of. the plots were rejected. Of this total, 52 per cent were rejected on basal area, 
34 percent on number of trees, and 14 per cent because of abnonnalities in both 
criteria. Practically all of the remaining pluts were within +34 or -30 per cent 
by basal ~ and within +73 or '-:60 per cent. by number of trees. 

PLOT DISTRmUTION 

The yield tables are .basedon the remaining 271 plot..s. .These plots vary in 
size from about 0.05 acre to 2 acres in area, about 60 per cent being under One­
half acre and, 85 per cent under 1 acre, Each plot was so chosen as to contain 
a good sample of trees adequately covering their range and distribution in size. 
Usually 100 to 300 trees per plot was considered aD. adequate sample. . , 
. Table. 65 shows plot distribution by age and site class.' Note that while the 
plo~ are fairly well distrib?ted by age, they !lr~ heayily concentrated i.n a.f~w 
site-mdex groups. As particular stress was laid m this study on the,deslrability

" of'measuring yields on very good and very poor soils, as. well as under average
conditions, this concentration strongly indicates that, although the range in site 
quality throughout the western white pine type is large, some 70 per cent of the' 
laDdproducing pine is in two site-index classes and almost 90 per cent in three 
Buch classes. An examination of the tabular yields will show the very large 
differences'in wood-producing capacity· between the major site groups. 

http:necessary.to
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TA1!LE :65;-DilJtributiono/:normal plots oyage .anil Biteclas8 

" I' Distribution (number) by S1te:index:(feet)
,,' .... 

.70-291-30:-3.9. .40-49' 1iO-59 80-69 70-79 .81;"'-..89 :All plotsfeet feet feet :feet feet feet ,feet 

--------------~~---- I-~--I----~---
.Num- Num- Nuir.., Num­ Num- Num-' Num- Num- Per 

ber :~r ber ber ber ber ber ;bet' .cent 
1 1 -------- .2 1.~:::;::::::::::::::=:::: c----~3- ____c_jj_-----iti­ 2 2 2 23 10

·40-49______________________ _______ 1 3 8 14 7 3 36 13
1iO-59_______________________ ____ 1 4 11 16 1 1 34 12 
,0-7'fI________,,___________________ ______c ·3 -------- ------..­
61H19______________ ..:..______ ______ ________ 1 

4- 4 9 3 
.80-89 __________________________ .:,,___ ________ 7 ------- ------ ..­

~ 

8 :2 '13 5 
·90-99________________________ ________ ______ 2 ,7 4 -----1- -------~: 18 7 

8 15 6190-109___"___________________________.-.--- 2 13 29 4 ------- 48 181l(l-l19.____ ~______ L______ _______ 1 :3 12 :25 
130-139____._____________: _________________________ 5 -------- -------- 4

~120-129 _________ _________________________________ _ 9 -------- -------- 9 
5 10 

4 2 ------- ------- 6 2140-149 ______________ .----- __ .---- _______ 2
lIiO-159______"____ _______________ c_____________ 5 7 ------- -------- 14 5 

~ 

8 5 ------- -----..-- 13 5 
TotaL_________________ 89 --1-11-1----- -1---+---1f--­

3 12 37 15 4 271 
PercentBge8___________ 1 ________

1 4 14, 33 41 6' 100 

Table 66 gives.the distrIbution of plots bysituation and.aspect. Thepreference 
of western. white pine for moist, protected slopes is Indicated in thlstable! .since 
almost half of the ,classified 'Plots are located.on lower northerly aspecUi. A 
preliminary analysis ·of 'these data With regard waite con::iitions fails to..show any 
relationship between site quality, .situation, and aspect. This is contrary to the 
usuruassumption that lower Slopes, for example,are distinctly better in site 
quality than the ridges; and north Slopes similarly better than .southBlopes. 
The yield-study data, while too inadequate to solve this problem;<fudioo.te that 
such assumptions on a region~wide .scaleare 'at presentunW\UTanted. Itwill 
require :l. great deal of careful investigation to solve this problem and determine 
to what extent the more favorable moisture ,relationships on north aspects :are 
compe!lssted on south slopes bya longer .growing season, ,a longer 'sunlight day, 
and higher soil and ~", :temperatures. 

TABLE 66.-Di8tribution 0/ normal plots ,by aspect and 8ituation 

SitUation 

All plate 
Flat Lower Middle sl.~8~d Unclas!i­

slo,pe fiedIlloparldge 

Number Number Number Number Number Number Per cent 
Northwest______________________ _________ 10 9 6 3 23 11North________________________ __________ 38 13 22 3 76 .23Northeast._____________________ __________ 18 10 5 3 36 13East_________ ________________ _________ 10 2 2 

6 20 7 
So~theast.____________________ __________ 8 1 6 1 16 6
South_______________________ __________ 4 4 5 13 5
Southwest______________________ __________ 5 1 6 1West__________________________ __________ 13 1 3 _________ _ 13 5 

17 6 
32 12i1::~lfie(C==:.::===:::::=:=:: ______:~_ --------i- :::::::::: --------;1" -------i2- '20 .7 

Totlil____________________ 
32 107 41 62 .29 271Per·oonL_________________ 11 __________ 100
12 39 15 23 

http:problem;<fudioo.te
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CONSTRUCTION 0... YIELD TABLES 

Yield-table construction followed the methods outlined by Reineke (15). 
Briefly, in this method. :lihe tables are based on a series of average curves showing 
the trend of average dominant height, total stand basal.area, average trea basal 
area, and cubic-foot volume over age. In this study all plots between 45 and 
69 feet in site index were used in drawing these average or graduating curves. 
The usual series of conventional curves are easily derived from these .average· 
curves, as the values of any such curves at any age can,ne expressed as percentages 
of the average curve value at that age. 

The chief advantage of this method is that the tables are based primarily 
on a series of strong, well-defined curves. This is particularly true of the align­
ment-chart method proposed by Reineke, for here only one curve need be fitted 
for each item instead of a series of curves, one for each site class. This general 
methJd ..Jso produces a stronger table through a very effective system of inter­
checking related values. For example, the curves of tree basal area, number of 
trees, and stand basal area must check one another; i. e., at any age the product 
of tree basal area and number of trees. must equal stand basal area. Further­
more, another check is introduced in the so-called forest form factor-age curve. 
The forest form factor is obtained by dh'iding the cubic volume by the product 
of stand basal area and the dominant height used in site classification. This 
value is used to check the curves for stand basal area, height, and cubic volume, 
for at any age cubic volume should equal the product of stand basal area, average 
dominant height, and forest form factor. Finally, the fit of these curves to 
their basic data was checked by computing the average and aggregate deviations 
for a number of importa,nt values. These deviations are listed in Table 67. 
The average deviations are based on the deviations of individual plots from 
tabular values expressed as percentages ·of tabular value. The great variation 
of individual plots from the tabular values for stands of the same age and site, 
partiCUlarly in such items as number of trees and board-foot volumes, are shown 
by the relative size of the average deviations. The aggregate deviation is the 
difference between the sum of the actual values for all plots and the elStimated 
or tabular values .of all plots interpolated for year of age and foot of site index. 
This difference is expressed as a percentage of the sum of the tabular values. 
The low aggregate deviations indicate that on the whole the tabular curves are 
correctly balanced against their basic data. Because of the fundamental sim­
plicity of the methods involved, as well as the careful system of cross checking 
just described, it is felt that yield tables constructed by the alignment-chart 
method give the maximum degree of accuracy for the data involved. 

T.llILE 67. -Average and aggregate deviations oj important yield-table values 

Average Aggregate Item deviation de"iation 

Per cent Pa cin!Bnsal arca ______________________________________________________________________ 
::1:14.1 -O.M 
::1:27. 1 '-0.08

Number of trees________._______________________________________________________ 
Total cubic-Coot volume __________ . ______________________________________________ _ ::1:1;.3 +0.32 
Board·Coot volume: InternatIonal. trees i inches nncllarger _________________________________________ 1::1:22. 1 +0.51Scribner. trees 8 inches and larger._________________________________________.. 1::1:30.7 +1.33 

I With 1 very eccentric value omitted • 
• Based on percentage cle"iations. 

The alignment-chart method also permits the presentation of an entire set of 
yield tables in extremely condensed form. Figure 12 shows the entire set of 22 
yield tables given in this report condensed to a single page. Partial stand 
values, however,can not be read directly from this chart but .must be obtained 
through converting factors. Instructions for reading this chart are given in 
Table 68. 
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TABLE 68.-Jmtrucliom lor uaing aZignmenkhart yield tablIJ (jig. IS) 

H(lidage BoJdlli~ MultiplyToobtaJn-
OIl Jndexon by 

.A.. Site cIass1f1catlon, hold !lie A, h(l1d height of avuaae doml· 
'nant on X, and MId silA! Index on A'.B •.!Ielcht of aVeI1IIl\l dominant whilA! plne.____________________ A A' x 

C. For entire stand:L Number of trees per BCnl__• _______________________ 
C e' X 1002. Average diameter breast hlgh (inches) ____________ E E' X 0.13. Basal area (square feet per acre) _________________ _ B B' xo .. Volume per acre (cubic feet) ______________________ _ ----100--D D' X5. Averogellee ba5al area (square feet) ________________ E E' XE 

D. Partial stand: F<w any of tile following Items determine 

similar entUe-stand value. Determine aVIlJ1I!Ie diameter 

fill' entire stand. Then pass a straight llne tIIrOUgh this 

aVel1lll\l diameter on X and paint P. Along this Une fOl' ­

1. Stand 7 inches and larger­

0 
Fi~i~i~~~~~~~~~=~~~~~~~ ~~~;;;~ ~~~~~~ 
] 

H 
2. Stan:~=:rd~t__________________________________ 

I 
,3. Stand 13 inches and larger-Number of trees (per cent)___________________________________ KAVeI1IIl\ldlameter (inches) ________________________________ L 

~~a;;:,(~u::~onai-(~iDCii)niie;_P;r-cuijic- ----- ---------- M 
foot_____________________________________________ • __________ 

N 
BOiII'd feet, Scribner (decimal e) rule, per cubicfooL ____________________________________________________ _ 

0 

.. Dominant stand-
Average diameter (Inches) ___________________________________ _ PCubic-foot volume (per cent) ______________________________ "____ Q

E. To convert percentages and ratios to actual values, bold 
entire stand or total value on R. H(l1d percentage 01' ratio 
on R'. Read partial stntId value on X, pointing 011 os 
with a slide rule. 

STA'DS'nCAL ANALYSIS OF RESULTS 

STAND COMPOSITION AND YIELD 

As has been stated, the western white pine type contains an e:rlremely complex 
and variable mixture of species. Because.it seemed quite possible that ce..;tain 
combinations might be able to utilize the site more fully than others and hence 
produce higher yields, it was necessary to determine the effect of stand composi­
tion on yield. Accordingly, a study was made of the extent to which variations 
in yield of individual plots from the average or tabular values are associated with 
variations in stand. composition. Modern correlation iechnic '(4. 7) ·offered 
the best method of handling this complex problem, furnishing both a numerical 
measure of the degree of association or correlation between yield and stand com­
position and a method, .if such correlations were found to exist, of predicting the 
size of such deviations, thus permitting proper adjustment of yield-table values 
on the basis of standcomposition.G 

From this correlation study it can be stated that stand composition does have. 
a definite though ill-defined effect upon timber yield. While no definite. division 
can be made, it is generally true that, on an average, tracts of pure white pine or 
stands with large amounts of white fir and, to a lesser extent, Douglas fu tend to 
overrun the average or tabular volumes, while stands containing Jarge amounts 
of hemlock and, to a lesser extent, larch and cedar tend to run somewhat lower 
in volume than the average. Tflese tendencies, however, are weak and relatively 
ill defined, as indicated by the small size of the Correlation indices, which are 
0.27±O.06forthe board-foot-stand composition and 0.41±0.05 for the basal 
area-volume stand composition. relationships. (Correlation index is a statistical 
measure of the degree to which tWQ variables-in this case, yield.in either board 
ff)et or besal area and stand composition-tend to associate or change together.) 
.As the correlation indices show, the relation between bassI-area values, and 
hence probably cubic-volume yields and stand composition, is somewhat stronger 
than the relation between board-foot volumes and composition. Nevertbeless, 

oThe formula US!!.'\ WIIS: Volume (actual In percentage of tabulsr volume) =stand composition by basal 
IIl'I!I6 (L 11.:, sum of the percentages of whilA! pine, western larch, Douglas fir, lowlend white fir, western 
hemlock, western red oedar, and mlscellanl!ous). 

{ 

http:yield.in
http:0.41�0.05
http:Because.it
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in neither case is the correlation strong enough to permit the accurate prediction, 
for any given stand composition, of the corresponding percentage of overrun or 
underrun from ~bular values. 

Stand composition is simply one of a number of factol's, though one peculiar 
to mixed stands, causing variation in yield about the average. As over 90 per 
cent of the total variation is caused by factors other than stand composition, the 
effect of this factor is largely obscured by other variables and can, for most prac­
tical purposes, be ignored. Indeed, in the method of application suggested, eall­
ing for a cruise of the stands for which yields are to be predicted, the effect of 
stand composition on yield, up l;o the age of the stands sampled, has already made 
its influence felt and is properly allowed for in the measured basal-area values. 
The effect of stand composition on future growth, howevcr, can not be predicted 
accurately on the basis of our present knowledge and, as with deviations in 
degree of stocking, must be ignored in making future predictions. In general 
it should be noted that in stands containing large amounts of western white pine, 
white fir, and to a lesser ell.ient Douglas fir, overstocking as commonly defined in 
terms of basal-area values may be at least partially due to the effect of stand 
composition as well as to abnormal density. To this extent such stands may 
always remain somewhat higher yielding than the average stands. In like manner 
stands containing large amounts of hemlock, and to a lesser extent larch and 
cedar, Illay be somewhat lower yieldin~ than the average, partially or entirely 
because of the effects of stand compositlOn- as well fiS any lack of adequate num­
bers of trees or their proper distribution. In this case and to the extent to Which 
this is true, no progress toward normality can be ell.-pected and such stands may 
always remain somewhat lower yielding than the average. 

Under the method of application suggested, in which tbe present relation of 
actual stand volumes and tabular volumes is held to remain the same at the 
future age for which yield predictions are desired, stand composition will tend to 
result in somewhat conservative predictions for all of the bigher yielding combina­
tions, such as white pine-White fir mixtures, and 'will not result in any appreciable 
error for stands containing large quantities of hemlock or other species forming 
the less rapidly growing combinations. In some cases, when predictions are 
made in the suggested mallller, stand composition will tend to coullterbalance 
the tendency of stands to grow toward normality and thus tend to result in more 
accurate predictions, though in understocked stands of desirable composition 
the converse will be true. 

COMPOSITION AND SITE INDEX 

Not only do certain species and combinations of species seem to be able to 
utilize a gh·en site more efficiently than other species or combinations, and hence 
produce higher yields, but in addition certain species and mi..-\:tures of species 
seem to be, on the wbole, higher yielding than otbers simply because they tend 
to occupy the better sites. This is illustrated in the case of pure white pine 
stands, which on an average are found on the better, higher-yielding sites .. 

As a knowledge of this relation would be of considerable interest and possibly 
of value, a study was made of the correlation existing between site and stand 
composition. If stand composition is expressed in terms of individual species, 
tbl8 multiple correlation coefficient of this relation is C.35± 0.05. This coefficient, 
shm\ing a weak relation between site and stand composition, would undoubtedly 
be materially higher if curvilinear relations were considered. If stand composi­
tion is expressed in percentage of wbite pine and curvilinear relations are measured, 
the correlation index is +0.66±0.03, showing a fairly definite tendency for site 
index to increase with an increase in percentage of white pine. This coefficient, 
bowever, must be regarded with some suspicion, as its size largely depends on 
the presence of plots from one locality, practically all of which are over 80 per 
cent white pine and on very good quality soils. It is quite possible that the 
actual degree of relation is somewhat exaggerated. In conclusion, the best that 
can be said at this time is that certain mixtures do tend to occur on better or 
poorer soils than the average and hence run higher or lower in yield than the 
stand of average composition. 

APPLICATION METHODS 

As has been stated, tbe application of normal-yield tables to natural stands 
requires as one prelilninary step the determination of the present density of tbe 
stand in terms of normal or tabular stocking. Practical considerations necessi­
tate th.,t stocking be measured in terms of some easily obtained value, such as 
number of trees or basal area, and that this measure be used to represent degree 

http:0.66�0.03
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of stocking in terms of more important values, such as cubic and board foot 
volumes. Because of irregularities in tree distribution, tree size, and composi­
tion, a stand of a given degree of normality according to one factor may not be 
normal to the same degree in terms of some other stand factor; for example, a 
stand 80 per cent normal by basal area may not be 80 per cent normal.in board­
foot contents. Accordingiy, a study was made of the relation e"isting between 
various stand factors as llleasUl1'.B of stocking to evaluate their use in application 
work. 

The basic data for these studies consisted of 306 :yield plots, only 35 of which 
were above or below the recognized normal limits in total number of trees and 
basal area. Normal plots proved usable in this work, though undoubtedly 
some distorthm is caused by the fact that all of these plots had practically com­
plete crown canopies. For each plot the actual value was expressed in percent­
age of the corresponding tabular value interpolated for year of age and foot of 
siu: index. The deviation of actual from tabular value was shown, of course, in 
the extent to which this percentage varied from 100 per cent, the tabular value. 
A stud:y was then made, by means of the correlation technic previously men­
tioned, of the manner in which plot variations from the normal in anyone item 
are associated with variations from normal in some other plot factor. The 
correlation coefficients and related statistical constants derived from this study 
are given in Table 69. As previously stated, the correlation coefficient is a 
statistical constant showing the degree of the relation between two variables. 
Such coefficients are held to be reliable if more than three times the size of their 
standard deviation. Some relation IDay be said to exist, therefore, between each 
set of items listed in Table 69 except between cubic volume and number of trees. 

The size of these coefficients is an indirect measure of the strength of the rela­
tionj and the closcr these values approach 1.0, the coefficient representing perfect 
correlation, the stronger thc relation involved. Cubic volume, for example, may 
be considered closely related to stnnd basal area, and a change in basal area above 
or below normal will be accompanied on an average by n corresponding change 
in cubic volume. The correlation coefficients for t{)tal board foot volume and 
number of trees 7 inches in diameter and larger and for board foot volume 
and number of trees 13 inches in diameter and larger, respectively, are also rela­
tively bigh. For this reason, stand basal area has been recommended as the 
most accurate, most easily obtained item to be used as a measure of stand nor­
n • .Llity when cubic-foot volume predictions are desired. Number of trees above 
a give;'} merchantable diameter limit is probably the best when board-foot volumes 
are needBu. The latter criterion is a particularly attractive one, as it requires 
onl:y a count of merchantable trees as compared to a tally by diameter class of 
the entire stand. The use of number of trees above a certain size is only feasible, 
however, in stands that ha-.e reached merchantable size, and in addition can 
only be recommended for short-time predictions, for nothing is known of the 
possible effect on this measure of stand progress toward normality. Conse­
quently, in young stands or for long-time predictions, stand basal area is still 
recommended as the most reliable gage of stocking even when board-foot pre­
dictions are desired. Indeed, when the curvilinear trend is allowed for, the 
correlation index for this relationship becomes +0.79±0.02, indicating a very 
real relation between the normality of the stand by board foot volume and stand 
basal area. Some further study is necessary, however, before the exact trend of 
this relation can be accurately defined. .Further work, in fact, is desirable with 
all of the more important relationships, and this work must be done with a series 
of plots covering a much "ider l'ange of stocking. 

TABLE 69.-Correlation coefficienl3 for various important stand factors 

Standard 
CorreIa- dc,·iation 

Between normnllty percentages oC- tion coeC- oCcorreJa­
f1cient tioncoeC­

flcient 

Cubic yoJume-total number oC trees________________________________________________ +0.10 ±0.06Cubic yoJume-stand basal aren __________________________________________________ +.82 ±.02 
Board foot. lnternatlonnl rule, trees i inches nnd JPIgcr and-Stand bnsnl area ________________________________________________________________ 

Cubic voJume.__________________________________________________________________ +.28 :1:.06 
A'·erngc tree basal area.__________________ ______________________________•_______ +.43 ±.05 

+_52 :1:.04~ 

Number oC trees. ; Inches and J"rger_____________________________________________ +.;0 :1:.03 
Board foot, internatlonnl rule, trees 13 inches and larger and number of trees 13 inchesnnd In.,ger_________________________________________________________________________ 

+.88 :1:.02 

http:0.79�0.02
http:normal.in
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STAND-TABLE MATERIAL AND TECHNIC 

The method of constructing stand. tableS used in this Study will not be outlined 
in detail here, sinee this has already been done elsewhere by Bruee and Reineke (8). 
Briefly, this method utilizes the discovery that in. all stands of the same average
diameter and similar species, regardless of age and site, tree distribution by size 
follows very definite and recognizable trends. Occasionally the distribution of 
tree diameters follows the GaU88ian curve of normal frequency distribution (1) 
and can be fairly easily described by mathematical means or plotted in straight-. 
line form upon normal-probability paper. More frequently, however, tree dis­
tributions are somewhat skewed and fail to. conform to this normal curve. This 
was found true in western white pine stands in which the curves of tree distribu­
tion failed to assume straight-line form on any of. the common. types of probs-
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NUMBER OF TREES ABOVE DIAMETER LIMIT (PER CENT OFTOTAL NUMBER) 


FIGURE 13.-Stand-table chart showing the distribution or trees by diameter class in runy stocked second­
growth western white pine stands or average composition 

hility paper_ The alignment-.ehart method devised by Brucg and Reineke is, 
however, effective in many .C88es of. highly skewed types of distributions. Indeed, 
this method is 80 flexible that it proved readily possible to express in alignment­
chart form not only the complex tree-diameter distributions for mixed western 
white pine stands but also the even more complex distributions of stand basal 
area and cubic-foot volume. Only in the expl\W!!ion of the frequency distribu­
tion of volumes in board feet, apparently distorted by the rigid lower diameter 
limit, did the alignment-.ehart method prove inadequate. It proved quite 
possible, however, to expre88 board-foot distributions in a somewhat more com­
plex graphic form. 

The basic data in all of this work consisted of the normal-yield plots with com­
plete tree tallies to and including the I-inch class. These plots were grouped 
into I·inch_classes according to average diameter of the entire stand, and for each 

http:iial"lijl"'i'lIIji.li


63 SECOND-GROwTH YIELD IN WESTERN WHiTE PINE 

of these groups a curve was prepared showing the accumulative percentage of 
total number of trees above successive lower diameter limits. This series of 
curves was in turn reduced to a single composite or graduating curve showing the 
averag~ accumulative percentage of total.number of trees for various lower diam­
eter limits. Tlus curve was t.'1en anamorphosed into straight-line form and used 
in the preparation of an alignment chart (fig. 13), showing for stands of various 
average diameters the percentage of total number of trees above various lower 

• diameter limits. 
To use this chart, pass a straight line through any chosen lower diameter 

limit on the left-hand scale and the average diameter of the entire stand (based 
on average tree basal area) on the short-center scale and read the percentage of 
total number-of trees above the chosen diameter limit where this extended straight 
line crosses the right-hand or percentage scale. If, for exrunple, the stand aver­
ages 12.2 inches .in diameter at breast height (the average diameter of 120-year­
old stands on good sites as shown in the yield tables) and it is desired to know the 
percentage of trees in and above the 13-inch class, pass a straight line through 
12.5, the lower diameter limit of the 13-inch class on the left-hand scale, and 12.2, 
the average diameter of the entire stand on the center scale, and read 40.0 per 
cent on the right-hand seale. This readi~g is illustrated in Figure 13. To 
convert this percentage reading to actual number of trees, multiply it by the total 
Dumbcr of trees in the stand, in this case 390. A series of readings at successive 
diameter limits, each reading being subtracted in turn from. that of the preceding 
value, will give a series of percentage values of trees in each individual diameter 
class. These percentages are, of course, easily converted into actual number of 
trees by multiplying by the total number of trees in the stand. 

Similar charts were prepared in the same manner for total stand basal area 
and total cubic-foot volume. In each case the reliability of these charts has bcen 
checked graphically against its basic data and scale adjustments made, until 
the chart conformed very closely to these data and it was evident that any fur­
ther improvement would be too slight to warrant the labor involved. The 
reliability of these charts in practical application as affected by stocking and com­
position has alre..qdy been discussed. 

VOLUME-TABLE MATERIAL AND TECHllo"!C 

BASIC DATA 

The basic data for these tables consist of individual tree measurements col­
lected in second-growth stands throughout the western white pine type by a large 
number of forest :>fficers. The field methods used in collecting these data were in 
the main those outlined in the standard methods (g). The office computations 
for western white pine (except the actual preparation of the tables) also con­
formed quite closely to these standard instructions. But the tree measurements 
for all other species were plotted on basal-area paper and their volumes com­
puted b) the methods described by Reineke (14). 

METHOD OF CONSTRUCTION 

The method of constructing volume tables used in this study. has also been 
outlined elsewhere (16). Briefly, it consists in an application of multiple cur­
vilinear correlation principles to volume-table construction. Each volume table 
is prepared originally in aligmnent-chart form.7 The method employed bases 
the entire table on a few curves fitted to the whole of the basic data. As 8 result 
each curve .is strongly defined, and the resulting chart Sives the best approxima­
tion of individual-tree volumes from known heights and diameters that it is 
possible to make with the material used. In addition, while the technic IS 
somewhat difficult to master at first sight for anyone not mathematically trained, 
the method is essentially simple. It is very rapid; the basic curves are often 
straight or approXIIDately straight lines and hence easily fitted with the least 
possible demand on the judgment of the construct{)r. The alignment-chart form 
in which the tables are originally built, illustrated for the white pine cubic-foot 
volume table in Figure 14, also permits rapid interpolation and checking. To 
read this chart, pass a straight line between the tree diameter and the total 
height and read the cubic contents where this line crosses the center scale. 

lIn each case the nllgnment chart expresses tbe multiple curvilinear correlatio!l equation: Tree volumc= 
function (tree diameter breast h1gb+tree height). 
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TABULAR CHECKS 

Table 70 shows the agp-egate and average deviations for the 30 volume tables 
presented in this bulletin. The aggregate deviations represent the difference 
between the sum of the actual volumes of the trees used in preparing the table 
and the sum. of similar volumes read from the table for trees of corresponding 
diameters and .heights. This difference is expressed in percentage of the tabular 
volumes. These deviations never exceed 1 per cent, and about two-thirds of 
them are 0.5 per cent or under. These checks are considered very satisfailtoIj-. 
The avemge deviations are based oi~ the deviations of individual tree volumes 
from the corresponding tabular volume interpolated to the nearest tenth inch of 
diameter and foot of height. These deviations are almost all relatively small. 
The total-height tables, both cubic foot and board foot, were also checked by 
computing and plotting the board foot-cubic foot ratios and introducing Buch 
minor changes in the charts as were necessary to produce reasonable trends in 
these data when over plotted diau"eter. 

TABLE 70.-Aggregate a1ld average deviations for serond-growth volume tables 

AGGREGATE DEYIATIONS 

Type of table 

Speclee Cubic Scribner International 

Total Total Merchant· Total Merchant­
height height able height belgbt able height 

Ptrunl PeTunl Ptrunl PeT ct1ll PeT ct1llWestern white plnll_________________•_____ :i;().50 +<i.~ -0.13 -0.25 +O.UWestern larch ____________________________ -.60 +.70 -.25 -.39 +.23Western. hemlock. _________________________ 
+.31 -.23 -.00 -.~ +.11LowJnnd white fir • ________________________

Douglas fir___________________________ •____ +.02 -.18 -.14 -.59 +.72 
"'estern red cedar_________________________ -.60 +.70 -1.00 :1:.50 +.89 

-.05 :l:LO +.35 :l:LO +.17 

AYERAOE DEVIATIONS 

Western white plne ___ • ___________•_______ :1:7.4 :l:IL 6 :1:8. 5 :l:IL 1 :1:8.11 
Western hemlock __________________________ 
'Western larch _____________________________ 

:i:8.4 :1:15. 7 :1:8.2 :1:12.2 :1:8. 6 
:1:8. 2 :l:IL8 :1:8.6 :i:10. 3 :1:7.9Lowland wblto fir_______________________ _ :i:8.0 :1:15. 8 :1:8.2 :1:13. 6 :i:8.0 
:i:9.9 :i:23.3 :1:9.8 :1:15. 4 :i:9.7

Douglas fir__• __________________________ __ 
"'estern red cedar_________________________ :i:8.0 :i:15. 6 :1:6.7 :l:lL 9 :i:8.3 

One interesting point brought out in Table 70 is that the average deviations 
for total-height tables, both Scribner and international, are materially higher than 
the average deviations for the corresponding merchantable-height tables. This 
is probably due to inconsistencies. introduced by the variability of top length 
above the merchantable ulJper diameter limit a factor present in total-height but 
eliminated in merchantable-height tables. Other things being equal, merehant­
able-height volume tables are, therefore, somewhat more accurate than corre­
sponding total-height tables. 

Another peculiarity of total-height tables is that they show seemingly ridicu­
lously low values for trees of small dimensions. The expltmation is, of course, 
that these tables are built to show average merchantable contents. The smaller 
diameter classes often include trees that do not contain a 16-foot log and are 
unmerchantable by the standards adopted in this study. The tabular value for 
thCEe smaller classes,. therefore, must be proportiona~y low, since in applying 
the total-height tables the tabular value will be multiplied by the total number of 
trees tallied in each diameter class regardless of whether or not all such trees are 
merchantable. 
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TABULAR LIMITATIONS A.,\D APPLICABILITY 

Some limitations of these tables should be emphasized. (1) They are directly 
applicable only to trees grolling in second-growth western white pine stands. 
(2) The tables for lowland white fir and western hemlock are rather weak as to 
tree basis and the basic data are somewhat localized. These tables should be 
rcplaccd when additional tree measurements drawn from a wider range of localities 
become available. Within these limitations, however, except for such minor 
changes as are found necessary in specific cases of local application, these tables 
are considered applicable regardless of such factors as site and general locality, 
and stand composition, density, and age. A thorough mathematical study along 
multiple correlation lines indicates that these factors do influence tree form and 
hence tree volume to some extent. But this influence is relatively wenk, and the 
studies indicated thut a volume table bascd on diameter and height alone would 
be sufliciently accurate for ull practical purposes. 

To chcck the applicability of the volume tables in any particular locality: 
(1) Fell and scale II. number of trees of various sizes well distributed over repre­
sentative areas. Twenty-five or thirty trees should be the minimum number 
measured for each check. (2) Compare the gross scale of each tree measured 
with the tubular volume for a tree of the S!l.me dimensions, and express the 
difference between these values as a percentage of tabular value. The sum of 
these percentage deviations (disregardinl? sign) divided by the total number of 
trees meusured is t~rmed the avernge deVIation. (3) Compure the tot.nl scule for 
trees measured with the total scnle for trees of similar sizes as read from the 
volume tablcs. The difference between these sums, ell.-prcsscd as a perccntAge of 
the totul actual scalc, is called thc aggregate difference. (4) If the average 
deviation computed is of ubout the sume magnitude as the average deviation 
shown in the footnotes of the table, und if the aggregate deviation computed does 
not cxcced two and II. hulf times the computed averagc deviution divided by the 
square root of the number of trees measured, then the table may be applied 
without udjustment. If the variation materiully exceeds these limits, however, 
the volume tables must be adjusted for local usc. To make this adjustment, 
average the percentage relationship between check trees and corresponding 
tubular values for each inch class represented in the check trees, and plot these 
values over diameter. Dr9.wa smooth balanced curve through these percentages. 
If the relationsiups are not unifonn for trees of all height classes, group tull, 
medium, und short trces sepuratcly and prcpare a curve for euch group. These 
curve readings will indicate how much to raise or lower tabular values to correct 
for local conditions, aud a ta.ble so prepared should be accumte for local use. 
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