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CULL FACTORS FOR SITKA SPRUCE, WESTERN HEMLOCK, 
AND 

WESTERN REDCEDAR IN SOUTHEAST ALASKA 

By James W. Kimmey 7 

INTRODUCTION 

An unknown quantity has for many years been one of the principal 

problems in inventorying the timber of Southeast Alaska. The unknown 
is the extent of defect in the region's vast timber stands. This pub- 
lication presents a tool for estimating the defect; cull factors are 

given here for the three principal tree species as determined by a 

study made at eight locations in these stands. 

Cull is that part of a living tree which is not merchantable 

because of defect. When the amount of cull is expressed as a percent 
of the gross volume of a tree, the percentage is termed the cull 

factor. 

Within a species the average amount of cull in a tree increases 

with its age. However, it is impossible or impracticable to determine 
the age of each sample tree when cruising. Since tree size is ordinar- 

ily correlated with age and is readily measured by cruisers, tree 
diameter has been employed in the preparation of these cull factors. 

Cull was studied in Sitka spruce (Picea sitchensis (Bong.) 
Carr.), western hemlock (Tsuga heterophylla (Raf. ) Sarge), and western 

redcedar (Thuja plicata Donn). Cull discount factors for each of 

these species were prepared for trees of various diameters. They were 

based on both board-foot and cubic-foot gross volumes to fixed top- 

diameter limits and to average top limits utilized in the logging 
areas. Besides these flat factors similar discount factors were pre- 
pared for the amount to be expected when certain indicators of cull, 
such as conks or wounds, are found on the outside of the trees. Cull 

factors of this latter type are termed cull indicator factors. 

All of the various cull factors were prepared primarily for use 
in the Forest Survey in Southeast Alaska. They are published here for 

use of other workers in the forests of this area. 

ay This project carried out by James W. Kimmey, Pathologist of 

the California Forest and Range Experiment Station, with the coopera- 

tion of the Alaska Forest Research Center. This report is distributed 

by the Alaska Forest Research Center, Juneau, Alaska. 



STUDY METHODS AND BASES 

The study was conducted on logging operations in 1953 and 195). 
Trees felled for logging at eight locations were used. Not many such 
areas were available, but those used were selected to give as nearly 

as possible a representative distribution in Southeast Alaska. Five 
of the study areas were located south of Wrangell where most of the 

current logging was being done, and three of the areas were further 

north. 

Sampling was distributed to all available elevations within a 
study area. The only selection of sample trees was for a good basis 
in all representative diameter classes. Western redcedar was not 

present in all study areas, and all of the felled trees of this 

species on two areas were used as samples. 

The basis of study trees, by diameter classes, at each study 
area is given.in table l. 

When possible, general notes were recorded on trees before they 

were felled, and detailed notes were taken on all study trees after 
they had been felled and bucked into logs. The extent and types of 

cull, the causal fungi, and all associated cull indicators were deter- 

mined and recorded on scale diagrams of each study tree. 

2De 



Table 1.--Number of study trees by species and 10-inch d.b.h. classes, 

Southeast Alaska. 

SITKA SPRUCE 

Number when d.b.h. class, in inches, was-- 

Study Area :11-20:21-30:31-)0:)1-50:51-60:61-70: 71-80: 81-90:91& :Total 
:over: 

Yakutat = 2 yy 9 h 6 i Ht -- 27 
Fick Cove -- 6 6 6 6 6 al -- -- Sul 
Vank Island 3 h 5 7 6 5 -- — = 30 

Maybeso Cr. -- 5 7 3 5) 5 2 3 -- 30 
Hollis 7 9 5 6 2 Tos sae Ved ee 1 
Thorne Bay 5 9 h 3 B =e Se aes 20 23 

Neets Bay 6 7 h h h 3 2 -- -- 30 
Ham Cove 3 5 5 5 5 hy at it a 30 

Total 2h 7 oO 43 3h 30 7 5) eo ese 

WESTERN HEMLCCK 

Yakutat 2 8 7 al -- == = = a 18 
Fick Cove il 5 8 9 h | — == == 30 
Vank Island 6 8 8 if 1 -- -- -- -- 30 
Maybeso Cr. ie 8 7 h a = — =2 30 
Hollis 6 10 9 6 i == a = = 32 
Thorne Bay 1 6 8 7 -- -- -- -- -- 30 
Neets Bay 5 5 8 g 3 1 = me ae 30 
Ham Cove mm if 8 7 h = a — aa 30 

Total 35 58 6, 52 17 mn -- -- -- 230 

WESTERN REDCEDAR 

Hollis 3 ie 10 7 2 1 — ae _ 30 
Thorne Bay al 5 6 6 5 al = = = 2h 
Neets Bay 6 6 7 6 h = — — ie 30 
Ham Cove 1 2 if 2 ie at -- -- -- 1) 

Total ila 20 30 aa 2 3 -- -- al! 98 



Adequacy of bases 

The amount of cull associated with cull indicators did not 
vary appreciably between the various study locations. Since a wide 

geographical range was samplled, there should be no appreciable 
variations at other locations which were not sampled. For this 
reason, the number of areas upon which the cull factors are based 
is undoubtedly adequate to give true values for the cull indicator 
factors wherever they may be applied in Southeast Alaska. 

The number of study trees at each area is adequate for a 
reliable sample of cull conditions at these locations. To be 

reliable throughout Southeast Alaska, however, flat factors probably 
should be based on a larger number of study areas so that a more 

intensive range of cull conditions could be included. 

It is suggested that, whenever possible, cruisers use the 

indicator factors in preference to the flat factors. This suggestion 

is especially applicable when a high degree of accuracy is required 
on small areas. 

COMPUTATION PRCCEDURE 

Tree classification 

When data for the cull factors were compiled, each study tree 
was first classified in one of the following three categories: 

1. No cull indicators present. 

2. Cull indicators on only the lower bole (first 32-foot 
log), or on only the upper bole (above the first 32-foot log). 

3. Cull indicators on both the lower and the upper bole. 

At first the trees with indicators only on the lower bole were 

separated from those with indicators only on the upper bole. When 

the cull factors were computed for these two groups, we found no sig- 

nificant difference whether indicators occurred on the upper bole or 
on the lower bole. However, when they occurred on both the upper and 

the lower bole, the cull was greater. 

Stump heights 

The stump height used in the computations was 1.5 feet (meas- 

ured from the ground at the highest or uphill side) for trees up to 

20.9 inches d.b.h. For all trees 21 inches d.b.h. or greater, the 
stump height was equal to the d.b.h. to the nearest foot; that is, 
trees 21 to 30 inches d.b.h. were allowed a 2-foot stump; trees 30.1 

to 2 inches, a 3-foot stump; and so on. 

Sh 



Cull factors presented here are for the cull that occurred 

above these theoretical stump heights except those presented for cull 

in the stumps alone. 

Log lengths 

Log lengths were 16 feet plus trim allowance for all cubic- 

foot computations. For board-foot computations, 16-foot logs were 

used only for trees up to 20.9 inches d.b.h.; those 21 inches d.b.h. 

or larger were scaled in 32-foot logs. A minimum of 6 feet was used 

for the length of the top log. 

Top diameters 

Two different top diameters (diameter inside bark) were 

employed in all computations: a fixed top and the utilized top. 
The fixed top diameter was 8 inches for board-foot computations and 

4 inches for cubic-foot computations. The utilized top (fig. 1) was 

that actually cut in the logging operations. When no part of a tree 

was used, the utilized top was figured as 40 percent of the d.b.h. 

70 

60 

oO (eo) 

SITKA SPRUCE 

ay (e} 

oO (eo) 

STERN REDCEDAR 

UTILIZED TOP DIAMETER (inches) 

_ 

— a WESTERN HEMLOCK 

10 20 30 40 50 60 70 80 90 100 inte) 

D.B.H (inches) 

Figure 1.--Average utilized top diameter (inside bark) for trees of 

different d.b.h. sizes of Sitka spruce, western hemlock, and 

western redcedar in Southeast Alaska. 
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Log rules employed 

The factors applying to board-foot volumes are based on 

Seribner Decimal-C log rule. Cubic-foot log volumes were determined 

from the cubic volume tables in the National Forest Scaling Handbook. 

Deductions for defects were made in accordance with the National 
Forest Scaling Handbook. 

Any log that was more than 50 percent cull was considered all 

cull in board-foot computations, and any log that was more than 75 
percent cull in cubic feet was considered all cull in cubic-foot 
computations. Any inconsistencies in the ratio of cubic to board- 

foot percentages may be accounted for in part by the fact that shake 
was regarded as a defect in making board-foot deductions, but not as 

causing loss of cubic volume of wood. Some inconsistency may be 

charged to making no cubic-foot deductions from saw kerf, short 
lengths, and trimming. 

CAUSES AND TYPES OF CULL 

Cull in living trees is largely due to decayed wood, but some 
may be due to sound defect from such causes as shake, crook, and 

sweep. Shake (fig. 2) is the only sound defect that contributes 
appreciably to cull in the stands of Southeast Alaska. Loss of vol- 

ume from burning, as found in large fire scars in other regions, is 
inconsequential in this rain forest. Sound cull from shake caused 
a loss of board-foot volume but was not considered a loss in cubic 

volume. 

Most board-foot cull and all cubic-foot cull was due to 
decayed wood. Decayed wood is of two types: "brown rot" and "white 
rot." In brown rot the causal fungi attack primarily the cellulose 

fibers (fig. 3); in white rot, the lignin content of the wood (fig. 
5). Likewise, two general stages of decay were recognized in this 

study analysis. They are the early, or incipient, stage of decay 

(fig. lh) and the late, or typical, stage (figs. 3 and 5). 

In the incipient stage the affected wood is usually discolored 

and firm, but often somewhat softened and weakened. Low grades of 
lumber may be manufactured from such wood. This wood may also be 
used in pulp making, though some weakening of fiber results when 

incipient decay of the brown rot type is used. Wood in the typical 
stage of decay will not make lumber, even of low grade, and the typi- 

cal stage of brown rot makes wood unsuited for pulp of any kind. 
Part of the wood containing typical decay of the white rot type, 
however, may be used in pulp making but with considerable loss of 

yield. 

H[o5 



Types of cull 

Fig. 2.--Radial and circular shake in the butt of a large 

Sitka spruce log. 

Fig. 3.--Typical brown rot caused by Polyporus schweinitzii 

in Sitka spruce. 

ave 



Types of cull 

Fig. 4.--The early, or 
incipient, stage of a 

white rot caused by 

Poria albipellucida 

in the butt of a 

western redcedar. 

Fig. 5.--Typical white 

rot caused by Pholiota 

adiposa in the butt of 

a western hemlock. 



In this study both brown and white rot, in both the incipient 
and typical stages, were considered to be cull; therefore, the cull 
factors discount all decayed wood. In certain uses for timber it may 
be desirable to know the type of rot or stage of decay likely to be 

found in the cull of a tree species. Table 2 shows for the various 
tree species the percentage of each type of rot in each stage of 

decay based on the cubic-foot volumes of cull found in the study 

trees. 

If timber is to be used primarily for pulp, it will undoubt- 

edly be desirable to know what percent of the total cull is caused by 

white rot and what part of the white rot is in the incipient stage of 
decay. Since all cubic-foot cull was caused by decay, the signifi- 

cance of each type of rot and each stage of decay in the total cull 

of a tree species can be read from table 3. 

Table 2.--Percent of white rot and brown rot in each stage of decay 

by tree species. 

Tree species ; White rot Brown rot All rot 

wincips ee lyp. | InCIpDe esl yp. 3 InCapee: Type 

Sitka spruce 27 78 39 61 a, 63 

Western hemlock 36 6h, 36 6h, 36 6), 

Western redcedar it 23 57 h3 He 23 

Table 3.--Percent of total cubic cull volume caused by each type of 

rot and stage of decay in each tree species. 

Tree species 3 White rot Brown rot 

TCL pe Ly Oe s ehOvalas Ineip, 2 Typ. 2 Total 

Sitka spruce h 1 16 33 51 8h 

Western hemlock 22 Ke) 62 1h 2h 38 

Western redcedar 76 22 98 al 1 2 



Fungi causing cull 

The fungi that caused cull in the study trees are listed for 
each tree species in table }}. This table shows the relative 

importance of each fungus in producing cull. 

For example, table )} shows that in spruce trees the brown rot 

caused by the red belt fungus (Fomes pinicola) was found in more than 

one-fourth of the study trees and caused about 88 percent of the 
total brown rot, or nearly three-fourths of the total cull in that 

tree species. Nearly three-fifths of the decay caused by this fungus 
was in the typical stage. Cull of this type (fig. 3) is useless for 
either lumber or pulp. In contrast, table )| shows that in western 
redcedar 98 percent of the total cull was caused by white rot, of 
which 77 percent occurred in the incipient stage. In other words, 

more than three-fourths of the total cull in redcedar consisted of 
white rot in the incipient stage of decay--a type of cull material 
(fig. )) that may have limited use in both lumber or pulp manufacture. 

-10— 



Table ).--Fungi found causing decay in each tree species, classified 

as white or brown rots and within each class, listed in 

order of their production of that rot; also the percentage 

of total cull caused by each fungus; and the percent of 

its decay occurring as incipient and as typical decay. 

WHITE ROTS 

: Study :Total:Total: Stage of 

Tree species and fungi > trees :white:cubic:decay found 

sinnhected:s row Cull sinespecslyo. 

No. Pct. Pct. Pct. Pct. Pct. 
Sitka spruce: 

Romes pini (Thore ex Fr.) Karst. 11° k.7 52.5 8.6 2h 76 
Armillaria mellea (Vahl.) Quel. V2 Coe e (ecm vive ii 56 
Fomes annosus (Fr.) Cke. Zeta Gre cGy el ealsgle eae) 90 
Merulius sp. Pe Oc) ae Sole ONG O: = 200 
Fomes nigrolimitatus (Rom. ) 
i igelund. 0 1) 0s, 5.0" 0.6 5 95 
Unknown white rots 6 266 sO Oe). iy 56 

Totals Serle OO. 16.3 27 ie 

Western hemlock: 

Armillaria mellea Life cOsl elites 25.59 ~ =i 55 
Fomes annosus Bi 2262 (32008 20a 129 (fal 
Pholiota adiposa (Batsch ex Fr.) 

Kummer. Als} rent aes SAO) 28 (eA 

Fomes robustus Karst. aerosOe wickhiae lion eee 72 
Fomes pini 27, HOSS VAC 0.20 80 
Fomes applanatus (Pers. ex Fr.) 

Gale. 3 alas} eS 0.9 8 52 

Unknown white rots Eee OFS ORE On ass 65 

Totals af —"5029 100. 62.5 36 6), 

Western redcedar: 

Poria albipellucida Baxter Sore NbeS. lilieO a= 77 23 
Poria weirii Murr. 35. B5e7 ide WO.6 7h 26 
Poria ferrugineofusca Karst. i sO) 320) © 2.9 “69 Sul 
Unknown white rots peices Oe O97 ST 3 

Totals. Bb) Bom HOO sn = 198.60 ©) 71 23 

Sake 



Table ).--(Continued. ) 

BROWN ROTS 

: Study :Total:Total: Stage of 

Tree species and fungi : trees :brown:cubic:decay found 
fAntected: Tob seul sine per ype 

No. Pct. Pct. Pct. Pct. Pct. 

Sitka spruce: 

Fomes pinicola (Sw. ex Fr.) Cke. BO 25.) (67al .Vaeae me 59 
Polyporus schweinitzii Fr. Y 436% Set slates 85 
Polyporus sulphureus (Bull.) Fr. O55 Qe eth Oey mee nes Gis 
Trametes heteromorpha (Fr.) Bres. Be SOLOS Mahe Onan f a5 me aoe 8 
Lentinus kauffmanii Smith 1. Onlpe 0. 3¥e LOrsiamcd ho 
Unknown brown rots 2. 6.9 055." Olin 9 81 

Totals 69 29.7 100. 63). 7aaus9 61 

Western hemlock: 

Fomes pinicola 35 15.2 59.2 22.2. 96lo 60 
Polyporus sulphureus 6 226 16.65) G6ze ne 1S 81 
Polyporus schweinitzii bh 1.67. 23.8 Seentapes 75 
Hydnum sp. 1 O.: 6.900246 oFhs Bil 
Unknown brown rots 8 3.5 3256 Ie pwom2s 77 

Totals Bd 225.2. 400 37.5 36 6h 

Western redcedar: 

Unknown brown rots 5'') 5.11003 PIAS linear SS | h3 

== 



CULL INDICATORS 

The amount of cull in individual trees not only varies between 

tree species and diameter, but also within a given diameter class of 

a single species. Much of this variation can be detected in standing 

trees by the recognition of reliable indicators on the individual 

trees (figs. 6 - 18). 

Reliable indicators of cull 

In the analysis of the possible cull indicators the following 

were found to be external indicators of significant amounts of cull in 

the trees: 

Sitka spruce 

(1) Conks--of Fomes pinicola (fig. 6), F. pini (fig. 7), 
F. annosus, Polyporus sulphureus (fig. 8), P. schweinitzii 

(fig. 9), Trametes heteromorpha, or Armillaria mellea. 
We found no conks of F. nigrolimitatus on live trees; if 

they are encountered, however, they should be considered an 
indicator of cull. 

(2) Swollen knots--caused by F. pini. 

(3) Scars--caused by logging injury, falling-tree wounds, fire, 
or any serious injury exposing heartwood in the main bole 

below the merchantable top (fig. 10). 

(4) Frost cracks--in the main bole (fig. 11). 

(5) Rotten stubs--(old dead tops or twin boles) protruding from 
the lower main bole. 

(6) Rotten burls or cankers--from any cause and on the main bole. 

Western hemlock 

(1) Conks--of Fomes pinicola (fig. 1), F. annosus, F. appla- 
natus (fig. 15), F. robustus (fig. 16), Polyporus sulphureus 
(fig. 17), P. schweinitzii, Armillaria mellea, or Pholiota 
adiposa. 

(2) Swollen knots--caused by F. pini. 

(3) Scars--caused by logging, falling-tree wounds, fire, or any 
serious injury exposing heartwood in the main bole below the 

merchantable top (fig. 12). 

(4) Frost cracks--in the main bole (fig. 1h). 

=13= 



(S) Rotten stubs--(old dead tops or twin boles) protruding from 
the lower main bole (fig. 15). 

(6) Rotten burls or cankers--caused by dwarfmistletoe on the 
main bole (fig. 13). 

Western redcedar 

(1) Sucker limbs--of bayonet type (fig. 18). 

(2) Scars--any cause, when on the main bole. 

(3) Dead side or dead strip--where part of the cambium is 
killed. 

(4) Rotten burls--on the main bole. 

We found no conks on living cedar trees; if any associated with 
decay are encountered, however, they should be considered cull 
indicators. 

Non-indicators of cull 

Certain injuries or other evidence considered as possible indi- 
cators were found not to indicate appreciable amounts of cull. They 
were called non-indicators. Those recorded on the study trees for 
each species were: 

Sitka spruce--dead or spike tops, large dead branches, large 
or sucker-type limbs, scaly bark, knobby or rough boles, dead 
side, forked tops, and conks more than 1 foot from the bole 
on branches. 

Western hemlock--dead or broken tops, dead side, sucker-type 
limbs, large mistletoed limbs (fig. 19), black knots (fig. 20), 
sound burls (fig. 21), scaly bark, forked tops, and conks 
(except those of Fomes robustus) more than 1 foot from the 
bole on branches. 

Western redcedar--dead or spike tops (fig. 18), broken tops, 
forked tops, and sound burls. 

How to use the indicators 

In order to use the cull indicator factors properly, the 
cruiser must recognize the reliable indicators of cull and differen- 

tiate them from the non-indicators. 

The cruiser should classify all trees on his sample strips or 

plots in one of the following three categories: (1) trees with no 

reliable indicators of cull, (2) trees with reliable indicators 

aah e 



Some conks that are 

reliable indicators of 

cull on Sitka spruce 

Fig. 7.--Fomes pini on lower bole. 

Ge ms 

gy 
Ribs 

' 
i 

Fig. 9.--Typical Polyporus 

schweinitzii conk growing out of 

stump. On standing trees these 

Fig. 8.--Polyporus sulphureus on conks usually occur on or near 

lower bole. the ground at the tree base. 
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on trees that 
: ne mn ars & 

Fig. 10.--Old scar and conk of Fomes Fig. 1l.--Frost crack in lower 

pinicola on lower bole of Sitka bole of Sitka spruce showing 

spruce, either of which is a decay from Fomes pinicola which 

reliable indicator. entered through the frost crack. 

r, pT ast wo? tS, Oe) a < oa : : %, me 
- =-—_ aos z ° va *% a - > 3 2 

nr te ° — “ae ety 

,. <4 : ; 3 rey 
. . ee sa el 
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i ame ee : ? ae | 
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"igs P| ay 

oe | se 
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cy 

ss Peak Rad. ‘ fa : | | ft ha as 2 x y 

‘. ES ees a BS. lS 

Fig. 13.--Rotten canker caused by 

dwarfmistletoe infection in the 

upper bole of a western hemlock tree. 

Fig. 12.--Scar from deep wound in lower bole 

of western hemlock tree and cross section 

of bole from 40 feet above the ground, 
showing rot caused by Fomes pinicola which 

entered through the old scar at the base. 
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Some conks and injuries 

that are reliable indicators 

of cull in western hemlock 

2 = yt Tae i ' . 
ii ; BEA net; nS a 7] 

Fig. 15.--Fomes applanatus conks and Fig. 14.--Fomes pinicola conk on upper 

rotten stub protruding from lower bole and frost crack on Lower bole. 

bole. 

sulphureus on lower bole. These 

conks are bright yellow when 

fresh and white and brittle 

when dry. 

Fig. 16.--Conks of Fomes robustus on 
bole of felled tree showing dead 

side caused by this fungus. 
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, Non-indicators of cull 

Heap and one indicator 

Fig. 18.--Dead or spike top in western 

redcedar (the large sucker limb, Fig. 19.--Large mistletoed limb in 
however, is a reliable indicator western hemlock. 

of cull in redcedar). 

te 

Fig. 20.--Black knots--common on 

western hemlock trees. 

Fig. 21.--Sound burl, caused by 

awarfmistletoe on the bole of a 

western hemlock tree. 

='8= 



confined to either the lower bole (fig. 7) or the upper bole (fig. 
6), and (3) trees with reliable indicators occurring on both the 
lower and the upper bole (fig. 1)). 

The number of cull indicators on a single tree is not consid- 

ered as long as their location is noted. For example, two or more 
indicators on the first 32-foot log or stump (figs. 10 and 15) indi- 
cate no more cull than a single one (figs. 11 and 12). Likewise, 
two or more indicators confined to the bole above the first 32-foot 
log indicate the same cull per cent as a single indicator. 

Seeing more than one indicator on a tree is significant only 

if they occur on both the lower and the upper bole (fig. 1h). 
Whether the indicators are confined to the lower bole or confined to 

the upper bole is not significant. The important thing is that they 

are confined to one or the other and do not occur on both. 

-Cull factors are also presented here for all trees with cull 

indicators. If these factors are to be used, the cruiser needs only 

to determine whether a tree has a reliable cull indicator. These 
factors, however, will not show local differences in the same detail 
that use of three separate categories will. The more general type 

of indicator factor is not recommended when it is desirable to deter- 
mine local stand variations in cull percentages. For entire 

Southeast Alaska the more general factors would probably give the 

same over-all results as the three separate ones. 

CULL FACTORS 

The cull factors are given in tables 5 through 8 by )-inch 
d.b.h. classes for trees from 11 inches to the maximum sizes studied 
in each species. The values in the tables were read from smoothed 
curves. If d.b.h. classes other than those given are desired, the 

values may be determined by interpolation or by replotting the 
curves and reading off the intermediate values. 

Fiat factors 

Table 5 gives flat cull factors for Sitka spruce, western 

hemlock, and western redcedar. These factors are based on all trees 
studied, and they represent the average cull in each diameter class 

regardlessof cause or association with cull indicators. For each 

tree species, there are factors that apply to board-foot and factors 
that apply to cubic-foot gross volumes. The factors are for cull in 

the main bole from the stump to the utilized top and to a fixed top. 

Separate factors are included also for cull in the stump. Stump 

factors apply only to the gross cubic-foot volume of a cylinder the 

length of the stump and equal in diameter to the top of the stump. 
Taper in the rot column in the stump was disregarded in the same 

manner as the taper in the stump itself. 

Bio 
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Indicator factors 

The cull indicator factors for Sitka spruce are given in 
table 6, those for western hemlock in table 7, and for western red- 
cedar in table 8. These tables provide cull discount factors for 

the gross board-foot and the gross cubic-foot volumes of trees that 
have no cull indicators, of trees with cull indicators on only one 

section of the bole, of trees with indicators on both sections of 

the bole, and of all trees with indicators. They express the per- 

centage of cull in the main bole from the stump to the utilized top 
and to a fixed top diameter of 8 inches for board-foot volumes and 

lh inches for cubic-foot volumes. 

The factor values were read from smoothed curves based on 

trees from all of the study areas and are, therefore, designed to 
apply throughout Southeast Alaska. 
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ELEVATION-CULL RELATIONSHIP 

Some loggers in Southeast Alaska assert that the higher their 

operation above sea level, the more cull they encounter in the timber 

stands. An effort was made to determine if this was a general 

condition throughout the area. The study trees were segregated by 
50-foot elevation intervals and the cull percentages determined for 

each interval (table 9). The results of this analysis indicate no 

general correlation between elevation and percent of cull in any of 

the tree species. 

Table 9.--Percent cull in three tree species, by elevation above 
sea level, Southeast Alaska. (Percent of gross cubic- 
foot volume from the ground to a l-inch d.i.b. top in 
the main bole.) 

Sitka spruce : Western hemlock : Western redcedar 

Elevation : 3 Gubile” °: - Cubic: + ‘Cubaic 
intervals, : Basis, : volume : Basis, : volume : Basis, : volume 

feet Ss euUneeS os, UCU “strees! sculd <trees: 93. eu 

Number Percent Number Percent Number Percent 

1-50 28 18 ral 8 18 78 
51-100 sla 13 105 20 22 62 

101-150 16 3 15 slab 22 Ear 
151-200 aly 13 16 12 9 68 
201-250 12 7 16 eal 10 79 
251-300 12 al 16 18 5 (al 
301-350 Aus) i: 1h iby) 5 86 
351-100 8 @) 1 19 es ae 
401-50 5 5 a ya = a 
51-500 a == 2 @) = ae 
501-550 — =e } @) i 88 
551-600 == a 1 0 a 52 
601-650 nas me ce is a ite 
651-700 -- == — == 1 28 
701-750 aS —_ = =e == = 
751-800 38 as a == 2 79 
801-850 =< == == a a == 
851-900 3 6 = = —_ = 
901-950 ae a= 1 @) = = 
951-1000 5 @) = = 9 83 

1001-1050 1 5 aie ae ae =2 

—_—_—_—_—_—_—_:.?. nk —s«sxK¥K¥KvwvRueacr—eeeoooeleyE’T’*>’0”00C ooO$5}DO See 

SpE 



AGE-CULL RELATIONSHIP 

Most foresters know that the percentage of cull increases 
with the age of the trees in a stand. To demonstrate the relation 

of tree age to cull percent, the study trees were separated into 
50-year age groups and the cull determined for trees of each age 

class. Smooth curves were drawn showing: 

(1) The average percent of the gross board-foot volume 
that is cull in the sawlog portion of trees (fig. 22). 

(2) The percent of gross cubic-foot volume of the entire 

tree that is cull’ (fig. 23). 

(3) The percent of trees of each species that contained 
measurable amounts of rot at different ages (fig. 2). 

Since the data upon which figures 22, 23, and 2) are based 
may be of value to Alaska forest workers, they are given in table 
10 for each tree species. 
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CULL (percent) 

SITKA SPRUCE 

AGE (years) 

Fig. 22.--Relationship of tree age to board-foot cull in the sawlog 

portion of the bole; percent of gross board-foot volume that is 

cull, from the stump to the utilized top, Sitka spruce, western 

hemlock, and western redcedar in Southeast Alaska. 
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CULL (percent) 
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100 200 300 400 500 600 700 800 

AGE (years) 

Fig. 23.--Relationship of tree age to cubic-foot cull in the 

entire stem; percent gross cubic-foot volume that is cull, 

from the ground to a 4-inch top, Sitka spruce, western 

hemlock, and western redcedar in Southeast Alaska. 
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WESTERN REDCEDAR—/ 
uf 

SITKA SPRUCE 

TREES WITH ROT (percent) 

O : 100 200 300 400 500 600 700 800 

AGE (years) 

Fig. 24.--Relationship of tree age to the occurrence of rot; percent 

of trees containing measurable amounts of rot, Sitka spruce, 
western hemlock, and western redcedar in Southeast Alaska. 
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