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ABSTRACT : Ninety-year-old stands of 
the Pacific ponderosa pine and Pac­
ific ponderosa pine-Douglas-fi r f¥pes 
yielded 53 to 110 tons of slash to 
the acre after logging on the 0181-
lenge Experimental Forest,Yuba Coun­
ty, calif. Fine slash(under 4 inches 
d.i.b.) contributed 61 to 64 percent 
of this weight. 

H eavy concentrations of logging 
slash usually must be removed to reduce 
fire danger and to assure adequate 
stand regeneration. Information on 
slash weight for various forest cover 
types could be helpful in fire suppres­
sion work, fire control planning, and 
evaluation of slash disposal methods. 

Such weight measurements have been 
made of slash and litter of two 90-
year-old forest cover types at the 
Challenge Experimental Forest,1 Yuba 
County, California, following clear­
cuttings (fig. 1). For Pacific pon­
derosa pine (Soc. Amer. Foresters 
1954), slash weight averaged 74 tons 
per acre, ranging from 53 to 89 tons; 
for Pacific ponderosa pine-Douglas­
fir, it averaged 97 tons per acre, 
ranging from 88 to llO tons '(see 
appendix). 

Conifer slash from the clearcuttings 
amounted to about 45 percent of the 
total slash weight (table 1). Mater­
ials less than 4 inches in diameter 
from conifers, hardwoods, and litter 
made up 61 to 64 percent of the slash 
weight (table 2) . The data from this 
study proved useful as guides to heat 
intensities during broadcast burning 
and to planning precautionary measures 
during ignition. 

1U . S. For es t Service research at the Challenge 
Experimental Forest is conducted in coopera ­
tion with the Soper-Wheeler Company, Straw­
berry Valley, Calif . 
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Timber Stands 

Selection of timber stands to be 
clearcut was based on conifer sawtimber 
stocking of less than 50 percent of nor­
mal (Meyers 1938), age of the stand, as­
pect, and similarity of soils. 

Two stand tables developed from 100-
percent cruises of sawtimber (trees more 
than 12 inches d.b.h.) and samples of 
the submerchantable trees (trees less 
than 12 inches d.b.h.) depict the stands 
of this study (table 3, appendix). 

Slash Weight Measurements 

Six paired compartments--2, 5, and 
10 acres in size--were clearcut in each 
timber type. Submerchantable conifers 
and hardwoods were sampled by concentric 
plots of two sizes : 0.05-acre and 0.01-

Table 1. --Contributions to slash weight by ma­

jor slash components 

PACIFIC R:Ml£ROSA PINE FOREST 1YPE 

Components Average weight Per cent 

Tons per acre 

Conifers 33 45 
Hardwoods 23 31 
Li tter 18 24 

Total 74 100 

PACIFIC R:Ml£ROSA PINE·InJ<Lo\S·FIR FOREST 1YPE 

Coni fers 
Hardwoods 
Li tte r 

Total 

44 
28 
25 
97 

45 
29 
26 

100 

Forest Service - U. S . Department of Agriculture 



Figure 1. --The total s lash , which included unmerchantable trees, in this young-growth Pacific 
ponderosa pine stand averaged 74 tons per acre. After the harvest cut, the unmerchantable 
conifers and hardwoods were pushed to the ground . 

Table 2. --Sl ash components, by size of material 

Pacific ponderosa pine Pacific ponderosa pine-
Material forest type Douglas-fir forest type 

type Less than .14 in. diam . 4 in . diam. and greater 
Less than .14 in. diam. 4 in . diam. and greater 

Conifers 22 
Hardwoods 6 
Li tter 18 

Total 46 

acre. Pole-siz e trees, both conifers 
and hardwoods, were tallied on the 

12 
17 

--
29 

large plots, and saplings on the small 
plots. The number of plots increased as 
compartment size increased: e.g . , two, 

Tons p e r acre 

27 16 
10 18 
25 - -
62 34 

three, and six plots on 2-, 5- and 10-
acre compartments, respectively. Hard­
wood sawtimber was sampled at four 
points in each compartment, using a 
Basal Area Factor 20 prism. Cul l logs 
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and unused tops were tallied after 
logging. Litter was sampled on 1/2-
milacre plots. 

Conifer slash weight.--Estimates 
of sawtimber slash weights were based 
on Chandler's (1960) slash weight 
tables. Crown length as a percent of 
total height (in 20-percent classes) 
was estimated during the timber 
cruise. 

Tallies of submerchantable trees 
were averaged and stand tables devel­
oped for each compartment. Chandler's 
(1960) slash weight values were mul­
tiplied by the number of stems in each 
diameter class to give slash weights. 
The weights for submerchantable white 
fir were used for the missing Douglas­
fir values because I believe they 
would be reasonably similar. 

Ovendry slash weights from saw­
timber and submerchantable timber are 
given in two size classes: coarse (4 
inches d.i.b. and larger), and fine 
(less than 4 inches d.i.b.) (table 
4, appendix). 

Hardwood slash weight estimates.-­
Tabular bole volumes, in cubic feet, 
for hardwoods greater than 6 inches 
d.b.h. (Hornibrook et al. 1950) were 
summed for each sample plot and aver­
aged for each compartment. Air-dry 
weight, 12 percent moisture content 
(Craig and Maguire 1949), for 1 cubic 
foot of each species was adjusted to 
ovendry weight. The overdry weight 
multiplied by the cubic volume gave 
the bole dry weight. 

Crown weights (limbs and tops less 
than 4 inches d.i.b.) and weights for 
trees less than 6 inches d.b.h. were 
obtained from previously published 
curves (Sundahl 1966). Weights of 
crowns for hardwoods greater than 
22 inches in diameter were obtained 
by extrapolation of these curves. 

Litter.--Litter, including humus 
layers, was weighed on 88 half-milacre 
plots in each forest cover type. The 
fresh weight was recorded for each 
plot. Fractional samples from every 
other plot were placed in airtight 
containers, weighed, and later oven­
dried to determine the percent mois­
ture content. The fresh weight for 
each half-milacre was then adjusted 
by the average moisture content to 
obtain dry weight. 

Selected References 

Chandler, Craig C. 
1960. Slash weight tables for west­

side mixed-conifers. U.S. 
Forest Servo Pacific SW. For­
est & Range Exp. Sta. Tech . 
Paper 48, 21 pp. 

Craig, George A., and Maguire, William P. 
1949. The CalifoPnia pine region 

forest handbook. Ed. 1, p. 
21, illus. Calif. Prod. For­
estry. 

Gaiser, R. N. 
1951. Random sampling within cir­

cular plots by means of polar 
coordinates. J. Forestry 49 
(12): 916-917, illus. 

Hornibrook, E. M., Larson, R. W., Van 
Akkeren, J. J., and Hasel, A. A. 

1950. Board-foot and cubic-foot vol­
ume tables for some California 
hardwoods. U.S. Forest Servo 
Calif. Forest & Range Exp. 
Sta. Res. Note 67, 31 pp. 

Kittredge, Joseph. 
1948. Forest influences. 394 pp., 

illus. New York: McGraw-Hill 
Book Co., Inc. 

Lutz, Harold J., and Chandler, Robert J., Jr. 
1946. Forest soils. 514 pp., illus. 

New. York: John Wiley & Sons, Inc. 
McDonald, Philip M. , and Schimke, Harry E. 

-3-

1966. A broadcast burn in second­
growth clearcuttings in the 
north central Sierra Nevada. 
U.S. Forest Servo Pacific SW. 
Forest & Range Exp. Sta. Res. 
Note PSW-99, 6 pp., illus. 



Meyers, Walter H. 
1938. Yield of even-aged stands of 

ponderosa pine. (Rev.) U.S. 
Dep. Agr. Tech. Bull . 630, 
59pp., illus . 

Society of American Foresters. 
1954. Forest cover types of North 

Sundahl, 
1966. 

America . Wash. D.C. 67 pp. 
William E. 
Crown and tree weights of 
madrone, black oak and tanoak . 
U.S. Forest Servo Pacific SW. 
Forest & Range Exp. Sta. Res. 
Note PSW-IOl, 4 pp., illus. 

The Author _______________ _ 

WILLIAM E. SUNDAHL is on the research staff of 
the Chal1en&e Experimental Forest . Eben in 
Greenville , calif . ~ he attended Chico State 
College . where he received a bachelor ' s degree 
in biological sciences (1956) . He joined the 
Forest Service in 1957 . 

Appendix 

Tabl e 3 . Stand tables of two young-growth fores t types on th e Ch all enge Experimental 
Fores t , Ca l i Forni a 

PACIFIC RMlEROSA PINE FCREST 1YPE 

D. b. h . Coni fers Hardwoods 

( inches) Pond~ rosa I Susaf I ])ouslas-j Wh~te J Incense ~ 
pine pIne flf flf cedar 

Black I Tanoak I Madeone oak 

Aver age numbe r of trees per ac re 

2 9 14 . 1 4 . 2 37 .8 11.2 115 . 1 19 . 3 24 , 7 129 . 7 

10 - 19 14 . 8 . 1 4 . 9 5 13 . 9 7. 9 4. 1 35 1 

20 - 29 15 . 1 1 2. 2 . 3 3 . 1 1.6 3. 0 . 0 

30 or more 6 . 8 . 3 . 6 . 2 . 4 1.1 . 0 0 

Totals 50 . 8 4 . 7 45 . 5 12 . 2 132 . 5 29 . 9 31.8 164 . 8 

PACIFIC PINIPVlI tr.r • ~ _ FIR 'IYPR 

2 - ' 9 30. 4 23. 4 211.0 193 . 4 130 . 4 56 . 1 111.9 20 . 8 

10 - 19 5. 3 9 14 .6 4 . 4 6 8 30 . 9 36 . 0 4. 8 

20 - 29 5. 6 . 9 6. 4 1.4 1.7 10. 8 6 . 8 . 0 

30 or more 2. 4 1.2 2. 6 7 . 5 6 . 1 . 7 . 0 

Total s 43 . 7 26 4 234 . 6 199 . 9 139 . 4 103 . 9 155. 4 25 . 6 
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Tabl e 4 - -Conj fe r and ha rdwood s l ash we i ght , by compa r tment and s i ze c l ass 

PACIFIC KMEROSA PINE FOREST 1YPE 
Conifer slash Hardwood slas1-

Sawtimbe r! 
Subme rchantable Sawtimbe r Subme rchantable timber 

tImber 1 Poles Sapl1nR:s 
Compart -

Le ss than 4 in Less than 4 in . Le ss than 4 in . Le ss than 4 in . 0 . 5 to ment 4 in d . Lb Cull 4 >n d 1. b 4 in d . L b 4 in d . Lb. 
d . i . b . and Needles logs d L b and d . i b . and d . i . b. and 4 in . 

greater greater g reat e r greater d . L b . 

Tons p e r a c re 

1 8 . 4 2. 6 2. 6 2. 1 8 . 1 7 . 2 0 . 2 4. 4 1.8 3 5 1.4 

2 9. 3 3. 3 3 . 2 2. 7 6 . 1 8 . 6 . 7 4 . 8 . 4 . 5 . 2 

3 6 . 1 2. 0 1.9 1.2 1.5 1.1 . 9 8 . 5 6 . 7 27 . 2 6 . 8 

4 5. 9 2. 3 1.9 1.3 . 8 . 9 . 6 5 . 9 2 . 2 11. 7 2. 0 

5 18 . 4 3 . 6 5 . 0 2. 7 7.4 8 . 1 8 7 . 7 3 . 5 . 3 

6 15. 3 4 . 4 4 . 3 2 . 0 7 . 7 9 . 6 1.7 6 7 3 . 9 13 . 8 1.8 

Average2 12 . 7 3 . 3 3 . 6 2.0 5 . 6 6 . 4 1.0 6 . 9 2 . 7 10 . 2 2 . 0 

PACIFIC R:MEROSA PINE-IJOOGlAS -FIR FOREST 1YPE 

7 14 . 4 2. 3 4 . 3 3 . 2 8 . 6 9 . 5 2. 0 16 . 6 2 . 9 2. 4 5 . 1 

8 12.8 2. 5 4 . 4 4 . 4 15 . 2 14. 8 2 . 6 18 . 8 . 0 . 0 . 2 

9 12 . 3 1.4 3 . 9 5. 4 5 . 6 7 . 8 4 . 1 12 . 0 4 . 8 6 . 0 2. 7 

10 13 . 6 3 . 2 4 . 5 5 . 3 9 . 2 15 . 7 3 . 1 13 . 1 7 . 9 13 . 2 1.5 

11 14 . 3 2. 7 4 . 5 8 . 4 7 . 8 3 . 6 2. 2 8 . 8 3 . 4 4 . 6 2. 9 

12 16.3 3 . 0 5 . 2 4 . 7 7 . 2 6 . 7 3 . 0 11 . 6 4 . 9 7 . 3 2. 3 

Average 2 14. 4 2. 6 4 . 6 5 . 9 8 . 0 7 . 9 2 . 9 11 . 8 4 . 5 6 . 5 2. 5 

lSawtimber great e r than 12 inche s d . b h . submerchantabl e l e ss than 12 inche s d . h. h . 
2Weighted by c ompartment are a . 

, 

Litte r 

and Totals 

humus 

24 . 4 66 . 7 

18 . 5 58 . 3 

12 . 8 76 . 7 

17 . 9 53 . 4 

19 . 1 73 . 9 

17 . 4 88 . 6 

17 . 8 74 . 0 

19 . 7 91.0 

27 . 7 103 . 4 

26 . 3 92 . 3 

19 . 6 109 . 9 

24 . 9 88 . 1 

28 . 5 100 . 7 

25 . 2 97 . 0 






