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FOREWORD 

T H E  TABLES are presented in this paper as reference 
material needed as a foundation for further work 
in the field of hardwood log weights. Such work may 

be undertaken by researchers, engineers, and equipment de- 
sieners in the form of formal and informal studies, or by " 
timbermen in the normal course of action to improve their 
operations. 

THE AUTHOR 

FLOYD G. TIMSON graduated from the Stockbridge 
School of Agriculture, University of Massachusetts, in 
1951 with a major in forestry and from the University of 
New Hampshire in 1959 with a B.S. degree in agriculture. 
He  joined the USDA Forest Service at the Lake States 
Forest Experiment Station in 1961. He transferred to the 
Northeastern Forest Experiment Station in 1965 and is now 
a research forester at  the USDA Forest Products Marketing 
Laboratory a t  Princeton, W. Va. 



CONTENTS 

A FOUNDATION . . . . . . . . . . . . . . . . . . . .  ... . . .  1 
THE STUDY . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
RELIABILITY OF TABLES . . . . . . . . . . . . . . . . . . . .  22 
DISCUSSION . . . . . . . . . . . . . . . . . . . . . . . .  .. . . .  ... 2 3 
APPENDIX 25 

Reliability test of tables . . . . . . . . . . . . . . . . . . . . . .  26 
Adjustment of tables . . . . . . . . . . . . . . . . . . . . . . . .  28 



A FOUNDATION 

L OG WEIGHT instead of volume? Timberland owners, 
foresters, loggers, and sawmill operators have suggested 

a variety of ways to apply log weights instead of log-volume 
measurements from customary scaling procedures. Some 
would use log weight to estimate board-foot content. Others 
would apply log weights in designing log-handling machines 
or to determine load size on trucks. But regardless of their 
intentions, users will first need to know the relationships be- 
tween log weight in pounds and log size and species. So we 
developed basic log-weight equations for the major Appala- 
chian hardwood log species and, from these equations, con- 
structed log-weight tables that could form the foundation for 
a variety of systems using log weight. 

The few published sets of sawlog-weight tables for Appa- 
lachian hardwoods give estimates only for broad diameter 
groups of logs, not for specific log-size classes. These tables 
are not sufficiently detailed for many of the suggested ap- 
plications. Most weight tables for a given species of logs are 
based on specific gravity, moisture content, and proportion of 
sapwood-but not on actual weights. They do not con- 
sider many other factors that influence weight, such as 
bark, rot, and external irregularities. Therefore our study 
was designed to construct weight tables based on actual 
log measurements and weights. And, while not directly 
measuring the many factors affecting weights, the results 
reflect the average influence of these factors. 

Any practical use of weight data and detailed methods of 
adjusting the tables to a particular situation will be discussed 
in subsequent publications. The weight-predicting equations 
and tables are presented here as an important ingredient of 
procedures that should be developed if weight is to be 
used as a form of log measurement. The equations and tables 
are also for those persons who might wish to apply them to 
situations of personal interest involving log weights. 



THE STUDY 
Data Collection 

The study was conducted at six mills in Maryland, Mest 
Virginia, and Virginia (fig. I ) .  Me weighed 4,800 logs repre- 
senting 15 commercially important Appalachian hardwood 
species. Log weights were taken at four mills during the fall 
season and at two other mills the following spring. 

For each log, we recorded gross weight, length, diameter 
of small end (outside bark), and bark thickness. The weight 
was taken to the nearest 10 pounds, length to the nearest 
1 / lo  of a foot, and diameter and bark thickness to the near- 
est 1/10 of an inch. The bark thickness was necessary to ob- 
tain scaling diameter (diameter inside bark), because all 
diameter measurements were taken with a diameter tape. A 
hydraulic load cell scale hooked in a crane line was used for 
weighing (fig. 2 ) .  

In collecting the field data, any woods-run log arriving 
at the yard was acceptable for measurement as long as it had 
been cut within 1 week of sampling. Since we weighed 

Figure I .-Sampling area. 

a- SAMPLE LOCATION 

X -  RELIABILITY CHECK - 
LOCATION 

TENNESSEE NORTH CAROLINA 



Figure 2.-A hydraulic load cell scale hooked in a crane 
line was used to weigh the logs. 

logs at the mill yard, the sample included only logs acceptable 
to that mill. 

Construction of Tables 

Our objective was to construct log-weight tables for each 
species considered. This required a prediction equation using 
the factors selected for measurement, which would give a 
reasonable and reliable predicted log-weight value based on 
the factor selected for measurement. To  do this, regression 
analyses seemed adequate. 

Plots of sawlog weight over the diameter by log lengths 
showed a slight curvilinear trend (fig. 3 ) .  The log diameter 
(D)  and the square of the diameter times the length (D2L) 
have been used successfully under similar circumstances.' 

'Adams, Edward L. The development of a computer program to construct weight 
tables for the variable   lot cruising of ~ulpwood. Unpublished Masters thesis on file at 
the School of Forestry, W. Va. Univ., Morgantown. 1969. 



Figure 3.-Distribution of sample logs, average sawlog 
weight, and 95 percent prediction limits for 12-foot red 
oak logs. 

DIAMETER, INCHES 

Therefore, the following general model was used as a basis 
of our regression analysis: 

where: 
Wi = sawlog weight in pounds. 

b,, bl, b2 = population regression coefficients. 
Di = diameter inside bark at small end, 

in inches. 
Li = length in feet. 
ei = experimental error. 

The plotted data (fig. 3 )  also show that the variation in 
log weights increase as diameter increases. This pattern 
suggests the use of weighted multiple regression, and based 
on closer examination of the data, we decided that the inverse 
of the square of the diameter ( 1  JD2) would be an appropri- 
ate weighting factor for our equation. 

Me also determined the 9 5 -percent confidence intervals 



for predictions using the weighted regressions.2 The upper 
and lower limits of the intervals show, on a probability basis, 

- 

the range of error of an individual prediction. A prediction 
limit is the two values between which a future log weight 
will be with probability 0.95. In the long run, the weights 
of all logs with the same measurements should average close 
to the predicted value. 

From the regression equation developed for each species 
(table I ) ,  we constructed the tables of weights (tables 2 to 
16). The predicted average sawlog weights are tabulated by 
1-inch diameter classes (inside bark, small end) from 8 to 
30 inches and by 1-foot length classes from 8 to 18 feet. The 

a Ostle, Bernard. Statistics in research. Ed. 2, y 8 1  pp., Ames, Iowa: Iowa State Univ. 
Press. 1963. 

Table I.-Regression equations and the R2 and standard error 
of estimate associated with each 

Species Prediction equations 
Standard 
error of 
estimate 

Ash, white 
Basswood 
Beech 
Birch (yellow 

and black) 
Black gum 
Cherry, black 
Cucumber 
Hickory 
Locust, black 
Maple, red 
Maple, sugar 
Oak, chestnut 
Oak, red group 
Oak, white 
Yellow-poplar 

Lbs. 

9.2 

7.2 
7.3 



weights given under any given foot measurement are the 
weights of a log for that exact diameter and length measure- 
ment. For the weight of a log whose length or diameter is 
not on the exact foot or inch mark, the formula can be used 
to calculate a predicted log weight. 

In tables 2 through 16, the half-widths of the 9 5-percent 
prediction intervals are given for 12-foot logs. These half- 
widths sometimes differ slightly from those for other length 
logs in the same diameter class; however, in most cases, the 
difference is less than 2 percent and, for all practical pur- 
poses, is negligible. 

Although the prediction intervals appear quite wide, this 
can be attributed to the interaction of many factors, such 
as: site, surface irregularities (knots, burls, etc. ) , bark 
(weight can change by as much as 15 percent depending on 
amount of bark lost in handling), taper, location of log in 
tree, percent of sapwood, and decay. Density and moisture 
content, which in turn depend on age, dominance, position 
in tree, rate of growth, and location, have a great effect on 
weight, varying as much within a stand as between localities. 

It is possible that the prediction interval could be improved 
by including more variables. However, R2 values and values 
for the standard error of the estimates (table 1)  indicate 
that, from a statistical standpoint, we have a satisfactory 
model. It is also satisfactory in a ~ractical sense, as it is 
desirable to keep the input relatively simple and easy to ob- 
tain. The increased time and expense of adding other meas- 
ured characteristics would not be worth the increase in pre- 
cision of the answer. 

The dark line in the body of each weight table encom- 
passes weight based on 90 percent of the logs we measured. 
The values outside of the dark line are based on the remain- 
ing 10 percent of the field samples. 



W H I T E  A S H  (Fraxinus americana L.) 
Table 2.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 66.0433 - 6.8790D + 0.3433D2L] 

Log length (feet) Half-width 
Scaling of 95% 

diameter 
8 9 10 1 1  12 13 14 15 16 1 7  

confidence 
l 8  interval1 

In. 
8 
9 

10 
11 
12 
13 
14 
1 5 
16 
1 7  

Sawlog weight, lbs. 
2 7 4  296 318 
337 365 393 
409 44 3 477 
488 5 3 0 571 
576 626 675 
672 73 0 788 
777 844 911 
889 967 1,044 

1,010 1,098 1,186 
1,139 1,238 1,338 

1,277 1,388 1,499 
1,422 1,546 1,670 
1,576 1,713 1,851 
1,738 1,889 2,041 
1,908 2,074 2,241 
2,087 2,268 2,450 
2,273 2,471 2,669 
2,468 2,683 2,898 
2,672 2,904 3,136 
2,883 3,133 3,384 
3,103 3,372 3,641 
3,331 3,620 3,908 
3,567 3,876 4,185 

Lbs. 
148 
164 
182 
199 
217 
235 
254 
272 
290 
3 09 

328 
346 
365 
3 84 
403 
423 
442 
462 
482 
502 
522 
543 
5 64 

Add to  and subtract from weight to obtain range interval. 



BASSWOOD (Tilia spp. L.) 
Table 3.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 125.6829 - 13.0288D + 0.3488DZL] 
rn Half-width 

Scaling Log length (feet) of 95% 
diameter confidence 

8 9 10 11 12 13 14 15 16 17 interval1 

In. 
8 
9 

10 
I1  
12 
13 
14 
15 
16 
17 

Sawlog weight, lbs. 
267 289 311 334 
319 3 47 375 404 
3 79 414 44 8 483 
44 6 488 531 573 
5 2 1 5 72 622 672 
6 04 663 722 781 
69 5 763 832 900 
793 872 950 1,029 
899 988 1,078 1,167 

1,013 1,113 1,214 1,315 

Lbs. 
114 
127 
141 
155 
169 
183 
197 
211 
226 
240 

254 
269 
2 83 
297 
312 
326 
340 
3 5 5 
370 
3 84 
3 99 
414 
429 

'Add to and subtract from weight to obtain range interval. 



BEECH (Fogus grandifolio Ehrh.) 
Table 4.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on  W = 313.2024 - 29.4343D f 0.4372D2L] 

Add t o  and subtract from weight t o  obtain range interval. 

Log length (feet) Half-width 
Scaling of 95% 

diameter confidence 
8 9 10 1 1  12 13 1 4  15 1 6  17 18 interval1 

In. Sawlog weight, lbs. Lbs. 
8 301 329 3 57 385 413 4 4  1 469 497 525 
9 331 3 67  402 437 473 508 5 44 5 79 614 

10 368 412 456  499 543 5 87 63 0 674 718 
11 412 465 5 18 571 624 677 73 0 782 83 5 
12 463 526 F 89 652 7 1  5 778 84 1 904 967  
13 521 595 669 7 4  3 817 891 964 1,038 1,112 
14 5 86 672 75 8 843 929 1,015 1,100 1,186 1,272 
15 65 8 757 855 953 1,052 1,150 1,248 1,347 1,445 
16 737 849 961 1,073 1,185 1,297 1,409 1,521 1,633 
17 823 949 1,076 1,202 1,329 1,455 1,581 1,708 1,834 
18 916 1,058 1,199 1,341 1,483 1,624 1,766 1,908 2,049 
19 1,016 1,174 1,332 1,490 1,647 1,805 1,963 2,121 2,279 
20 1,123 1,298 1,473 1,648 1,823 1,997 2,172 2,347 2,522 
2 1 1,237 1,430 1,623 1,815 2,008 2,201 2,394 2,587 2,780 

553 581 122 
650 685 13 3 
762 805 146 
888 9 4  1 159 

1,030 1,093 173 
1,186 1,260 187 
1,357 1,443 201 
1,544 1,642 216 
1,744 1,856 230 
1,960 2,087 24 5 
2,191 2,333 259 
2,437 2,594 274 
2,697 2,872 288 
2,972 3,165 303 



BIRCH (yellow and black) (Betula spp. L.) 
Table 5.-Estimated weight of logs with bark by  length and diameter inside bark, small end 

[Table based on W = 6.9273 + 6.536613 + 0.4086D2L] 

w 
o Log length (feet) Half-width 

Scaling of 95% 
diameter confidence 

8 9 10 11 12 13 14 15 16 17 l8 interval1 

In. 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Sawlog weight, lbs. 
373 399 42 5 
462 496 5 29 
5 62 603 644 
672 72 1 77 1 
79 1 850 909 
920 989 1,058 

1,059 1,139 1,219 
1,208 1,300 1,392 
1,366 1,471 1,576 
, 5 3 5  1,653 1,771 
1,713 1,845 1,978 

Lbs. 
169 
184 
200 
219 
23 8 
25 8 
278 
29 8 
3 19 
340 
360 

381 
402 
424 
44 5 
467 
490 
513 
536 
560 
585 
611 
637 

Add to and subtract from weight to obtain range interval. 



BLACK GUM (Nyssa sylvafica Marsh.) 
Table 6.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 19F.5811 - 7.8292D + 0.3826D2L] 

Log length (feet) Half-width 
Scaling of 95% 

diameter confidence 
8 9 10 11 12 13 14 15 16 17 18 interval1 

In. 
8 328 
9 373 

10 423 
11 479 
12 542 
13 611 
14 685 
15 766 
16 8 5 3 
17 947 
18 1,046 

Sawlog weight,  lbs. 

426 45 1 475 
497 528 5 5 8 
5 7 6  614 652 
665 7 1 1  757  
7 6 2  817 872 
869 934 999 
985 1,060 1,135 

1,111 1,197 1,283 
1,245 1,343 1,441 
1,389 1,499 1,610 
1,542 1,666 1,790 

Lbs. 
197 
211 
227 
247 
268 
290 
3 13 
337 
361 
385 
409 

'Add to and subtract from weight to obtain range interval. 



CHERRY, BLACK (Prunus serotina Ehrh.) 
Table 7.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 105.1938 - 18.2341D + 0.4081DZL] 
+A 

h, Log length (feet) Half-width 
Scaline of 95% - 

confidence 
interval1 

V 

diameter 
8 9 10 11  12 13 14  15 16  17  18 

In. Sawlog weight, lbs. Lbs. 
100 
112 
124 
136 
148 
161 
173 
186 
198 
211 

224 
236 
249 
262 
275 
288 
301 
3 14  
327 
340 
3 54 
3 67 
3 8 1 

8 168 194 220 246 272 298 3 24 3 5 1 3 77 
9 205 23 8 271 3 04 337 370 403 436 469 

10 249 290 3 3 0 371 412 453 494 534 575 
11  299 349 398 447 497 546 59Y 64 5 694 
12 356 41 5 474 532 591 650 709 767 826 
13 419 488 557 626 69 5 764 83 3 902 971 
14 489 5 69 649 729 8 09 889 969 1,049 1,129 
15 5 66 658 749 841 933 1,025 1,117 1,208 1,300 
16 649 753 858 962 1,067 1,171 1,276 1,380 1,484 
17 73 8 856 974 1,092 1,210 1,328 1,446 1,564 1,682 

Add to and subtract from weight to obtain range interval. 

403 429 
503 536 
616 657 
744 79 3 
885 944 

1,040 1,109 
1,209 1,289 
1,392 1,484 
1,589 1,693 
1,800 1,918 

18 834 966 1,099 1,231 1,363 1,495 1,628 1,760 1,892 2,024 2,156 
19 937. 1,084 1,231 1,379 1,526 1,673 1,821 1,968 2,115 2,263 2,410 
20 1,046 1,209 1,372 1,536 1,699 1,862 2,025 2,189 2,352 2,515 2,678 
2 1 1,162 1,341 1,521 1,701 1,881 2,061 2,241 2,421 2,601 2,781 2,961 
22 1,284 1,481 1,679 1,876 2,074 2,271 2,469 2,666 2,864 3,061 3,259 
23 1,412 1,628 1,844 2,060 2,276 2,492 2,708 2,924 3,139 3,355 3,571 
24 1,548 1,783 2,018 2,253 2,488 2,723 2,9F8 3,193 3,428 3,663 3,898 
25 1,689 1,944 2,199 2,454 2,710 2,965 3,220 3,475 3,730 3,985 4,240 
2 6 1,838 2,113 2,389 2,665 2,941 3,217 3,493 3,769 4,045 4,320 4,596 
2 7 1,992 2,290 2,587 2,885 3,182 3,480 3,777 4,075 4,372 4,670 4,967 
28 2,154 2,474 2,794 3,114 3,433 3,753 4,073 4,393 4,713 5,033 5,353 
29 2,322 2,665 3,008 3,351 3,694 4,038 4,381 4,724 5,067 5,410 5,754 
3 0 2,496 2,863 3,231 3,Y98 3,965 4,332 4,700 5,067 5,434 5,801 6,169 



CUCUMBER (Magnolia acuminafa L.) 
Table 8.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 38.9477 - 7.7847D + 0.3534D2L] 

Log length (feet) Half -width 
Scaling of 95% 

diameter confidence 
8 9 10 1 1  1 2  13 14 15 1 6  1 7  18  interval1 

In. 
8 
9 

1 0  
11 
12 
13 
14 
15 

Sawlog weight, lbs. 
24 8 270 293 
312 341 3 69 
385 420 45 5 
466 5 09 552 
556 607 65 8 
654 714 773 
761 830 899 
876 955 1,035 

1 6  63 8 72 8 819 909 1,000 
1 7  723 825 928 1,030 1,132 
18  814 929 1,043 1,158 1,272 
19 911 1,039 1,166 1,294 1,422 
20 1,014 1,155 1,296 1,438 1,579 
2 1 1,122 1,278 1,434 1,589 1,745 
2 2 1,236 1,407 1,578 1,749 1,920 
23 1,355 1,542 1,729 1,916 2,103 
24 1,480 1,684 1,887 2,091 2,294 
2 5 1,611 1,832 2,053 2,274 2,495 
26 1,747 1,986 2,225 2,464 2,703 

CI 
2 7 1,889 2,147 2,405 2,662 2,920 

w 28 2,037 2,314 2,591 2,868 3,145 
2 9 2,191 2,488 2,785 3,082 3,379 
3 0 2,350 2,668 2,986 3,304 3,622 

'Add to  and subtract from weight to obtain range interval. 

Lbs. 
101 
113 
125 
137 
150 
162 
175 
188 





LOCUST, BLACK (Robiniu pseudoacacia L.) 
Table 10.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 48.7871 $- 2.1138D + 0.3148DaL] 

Log length (feet) Half-width 
Scaling of 95% 
diameter confidence 

8 9 10 1 1  12 13 1 4  15 1 6  1 7  18  interval1 

In. 
8 227 
9 272 

10 322 
11 3 7 7  
12 437 
13 5 02 

Sawlog weight, Ibs. 
287 307 3 27 348 
348 3 7 4  3 99 42 5 
416 4 4  8 479 511 
49  1 5 29 5 67  605 
573 618 663 709 
662 715 768 821 

757 819 881 942 
860 931 1,001 1,072 
969 1,050 1,130 1,211 

1,086 1,177 1,268 1,359 
1,209 1,311 1,413 1,515 
1,339 1,453 1,567 1,680 
1,477 1,603 1,728 1,854 
1,621 1,760 1,898 2,037 
1,772 1,924 2,077 2,229 
1,930 2,096 2,263 2,429 
2,095 2,276 2,457 2,639 
2,267 2,463 2,660 2,857 
2,445 2,658 2,871 3,084 
2,631 2,861 3,090 3,320 
2,824 3,070 3,317 3,564 
3,023 3,288 3,553 3,818 
3,230 3,513 3,796 4,080 

Lbs. 
145 
162 
180 
198 
216 
23 5 

254 
273 
293 
3 13 
333 
3 54 
3 76 
398 
42  1 
4 4  5 
469 
49  5 
5 2 1 
5 49  
578 
608 
639 

-- - - - 

Add to  and subtract from weight to obtaln range interval. 



MAPLE, RED (Acer rubrum L.) 
Table I I.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 289.0249 - 29.4911D + 0.4041DZL] 

Y - 
b\ 

Log length (feet) Half-width 
Scaling of 95% 

diameter confidence 
8 9 10 1 1  12 13 15 1 6  1 7  18  interval1 l4 0 

In. 
8 
9 

10 
1 1  
12 
13 
14 
15 
16 
17 
18 
19 

Sawlog weight, lbs. 
3 63 3 89 415 
416 449 482 
479 519 560 
551 600 649 
634 692 750 
72 5 794 862 
827 906 986 
938 1,029 1,120 

1,059 1,163 1,266 
1,190 1,307 1,424 
1,330 1,461 1,592 
1,480 1,626 1,772 

20 993 i , i j 5  1,317 1,478 1,640 
2 1 1,096 1,275 1,453 1,631 1,810 
22 1,206 1,402 1,597 1,793 1,989 
2 3 1,322 1,536 1,750 1,964 2,178 
24 1,445 1,678 1,911 2,144 2,377 
2 5 1,574 1,826 2,079 2,332 2,585 
26 1,709 1,983 2,256 2,530 2,803 
27 1,851 2,146 2,441 2,736 3,031 
2 8 2,000 2,317 2,634 2,951 3,268 
2 9 2,155 2,495 2,835 3,175 3,515 
3 0 2,3 16 2,680 3,044 3,408 3,772 

Add to and subtract from weight to obtain range interval. 

Lbs. 
150 
163 
179 
195 
212 
229 
247 
265 
283 
3 02 
320 
338 



MAPLE, SUGAR (Acer saccharurn Marsh.) 
Table 12.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 191.5229 - 12.9985D + 0.3917D2L] 

Log length (feet) Half -width 
Scaling of 95% 

diameter confidence 
8 9 10 11 12 13 14 1 5 16  17 18 interval1 

In. 
8 
9 

10 
11 
12 
13 
14  
I5 
16 
17  
18 
19 
20 
2 1 - 
2 2 
2 3 
24 
2 5 
2 6 

w 27 
28 
2 9 
3 0 

Sawlog weight, lbs. 
388 413 43 8 
45 5 487 518 
5 3 1 5 70 609 
617 664 712 
712 768 825 
816 883 949 
930 1,007 1,084 

1,054 1,142 1,230 
1,186 1,287 1,387 
1,329 1,442 1,555 
1,480 1,607 1,734 
1,641 1,782 1,924 
1,811 1,968 2,125 
1,991 2,164 2,337 

2,180 2,370 2,559 
2,379 2,586 2,793 
2,587 2,812 3,038 
2,804 3,049 3,294 
3,031 3,295 3,560 
3,267 3,552 3,838 
3,512 3,819 4,127 
3,767 4,097 4,426 
4,032 4,384 4,737 

Lbs. 
177 
196 
217 
23 8 
259 
280 
3 02 
323 
345 
3 67 
3 88 
410 
432 
454 

475 
497 
5 19 
541 
563 
5 86 
608 
630 
6 53 

'Add to and subtract from weight to obtain range interval. 



OAK, CHESTNUT (Quercus prinus L.) 
Table 13.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 183.3447 - l5.9959D f 0.45 16D2L] 

CL 
00 Log length (feet) Half-width 

Scaling of 95% 
diameter confidence 

8 9 10 11 12 13 14 1 5 16 17 18 interval1 

In. 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 

Sawlog weight, lbs. 
402 43 1 460 
47 8 5 14 5 5 1 
565 610 65 5 
663 717 772 
77 1 83 6 901 
891 967 1,043 

1,021 1,110 1,198 
1,162 1,264 1,365 
1,314 1,430 1,545 
1,477 1,608 1,738 
1,651 1,797 1,943 

Lbs. 
143 
160 
177 
194 
211 
229 
246 
264 
282 
299 
3 17 

Add to and subtract from weight to obtain rang* interval. 



OAK, RED (Quercus spp.) 
Table 14.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 169.0737 - 18.7765D $- 0.4736DZL] 

Log length (feet) Half-width 
Scaling of 95% 

diameter confidence 
8 9 10 1 1  12 13 1 4  15 1 6  17 18  interval1 

In. 
8 
9 

10 
1 1  
12 
13 
1 4  
15 
16 
1 7  
18 
19 
2 0 

Sawlog weight, lbs. 
3 82 412 44 3 
460 49 8 5 37 
5 49 596 644 
650 707  764 
762 830 898 
8 8 5 965 1,045 

1,020 1,112 1,205 
1,166 1,272 1,379 
1,323 1,444 1,565 
1,492 1,629 1,766 
1,672 1,825 1,979 
1,863 2,034 2,205 
2,066 2,256 2,445 

Lbs. 
159 
178 
198 
218 
237 
257 
2 7 7  
297 
3 16 
3 3 6 
356 
376 
396 

'Add to  and subtract from weight to obtain range interval. 



OAK, WHITE (Quercus spp.) 
Table 15.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 224.7721 - 24.9110D + 0.4677D2L] 

h) 
o Log length (feet) Half-width 

Scaling of 95% 
diameter confidence 

8 9 10 11 1 2  13 1 4  1 5 16 1 7  18 interval1 

In. 
8 264 294 
9 303 341 

10 349 396 
11 403 460 
12 464 531 
13 533 612 
14 609 70 1 
15 692 79 8 
16 784 903 
17 882 1,017 
18 988 1,140 
19 1,102 1,270 

Sawlog weight, Ibs. 
3 84 414 444 
45 5 493 5 3 0 
53 6 583 630 
629 686 743 
734 801 868 
849 928 1,007 
976 1,067 1,159 

1,113 1,219 1,324 
1,262 1,382 1,502 
1,423 , 5 5 8  1,693 
1,594 1,746 1,897 
1,777 1,946 2,115 

- - - - - 

20 1,223 1,410 1,597 1,784 1,971 2,158 
2 1 1,351 1,557 1,764 1,970 2,176 2,382 
22 1,487 1,714 1,940 2,166 2,393 2,619 
23 1,631 1,878 2,125 2,373 2,620 2,868 
24 1,782 2,051 2,320 2,590 2,859 3,129 
2 5 1,940 2,232 2,525 2,817 3,109 3,402 
2 6 2,106 2,422 2,738 3,054 3,371 3,687 
27 2,279 2,620 2,961 3,302 3,643 3,984 
2 8 2,460 2,827 3,194 3,560 3,927 4,294 
2 9 2,649 3,042 3,435 3,829 4,222 4,615 
3 0 2,844 3,265 3,686 4,107 4,528 4,949 

'Add to  and subtract from weight to obtain range ~nterval. 

Lbs. 
170 
187 
206 
225 
245 
265 
286 
3 06 
3 27 
348 
368 
3 89 

410 
43 1 
452 
473 
494 
516 
537 
5 59 
581 
603 
625 



YELLOW-POPLAR (Liriodendron fulipifera L.) 
Table 16.-Estimated weight of logs with bark by length and diameter inside bark, small end 

[Table based on W = 144.0939 - l l . lJ19D + 0.3113D'Ll 

Log length 
(feet) Half-width 

Scaling confidence 
diameter of 95% 

8 9 10  11 12  13 14  15 16 17  18 interval1 

In. 
8 
9 

10 
11 
12 
13 
14  
15 
16 
17  

Sawlog weight, lbs. 
236 259 282 3 04 327 350 373 
273 3 02 33 1 360 3 89 417 446 
316 352 3 87 423 45 8 494 5 29 
365 408 45 1 494 537 5 80 623 
419 470 521 5 73 624 67 5 726 
479 539 5 9 9  659 719 779 839 
545 614 6 84 753 823 893 962 
616 696 776 856 936 1,016 1,096 
693 784 87 5 966 1,057 1,148 1,239 
7 7  5 878 981 1,084 1,186 1,289 1,392 

18 864 979 1,094 1,209 1,324 
19 958 1,086 1,214 1,343 1,471 
20 1,058 1,200 1,342 1,484 1,626 
2 1 1,163 1,320 1,476 1,633 1,790 
2 2 1,274 1,446 1,618 1,790 1,962 
23 1,391 1,579 1,767 1,955 2,143 
24 1,513 1,718 1,923 2,127 2,332 
2 5 1,641 1,863 2,085 2,308 2,530 
2 6 1,775 2,015 2,256 2,496 2,736 

N 27 1,915 2,174 2,433 2,692 2,951 
28 2,060 2,338 2,617 2,896 3,174 
29 2,211 2,510 2,808 3,107 3,406 
3 0 2,367 2,687 3,007 3,327 3,646 

Add t o  and subtract from weight to obtain range interval. 

Lbs. 
131 
147 
163 
179 
195 
211 
228 
244 
261 
277 



RELIABILITY OF TABLES 

To check the reliability of the tables, we made a test at 
three mills not sampled during the data gathering phase. Two 
mills were in the original sampling region (fig. I ) ,  and the 
third was in north-central New York. 

The test had two objectives: the first was to see if 95 per- 
cent of the logs weighed would fall within the range of 
weight values predicted in the tables (table 17, appendix). 
At the three mills, we weighed 3,468 logs; 9 5.5 3 percent of 
the logs fell within the limits given in the tables. 

The second objective was to check the reliability of a table 
predicting log weight in a given situation. (See appendix for 
test procedure.) At the test site in east-central West Vir- 
ginia, seven tables were checked-white ash, basswood, beech, 
hickory, sugar maple, red oak, and yellow-poplar. Beech and 
yellow-poplar were not significantly different at the 5 -per- 
cent level from the tables as published (appendix, table 
18). 

In northeastern West Virginia, seven species-beech, black 
cherry, red maple, sugar maple, chestnut oak, red oak, and 
yellow-poplar-were checked. Three species-beech, red ma- 
ple, and sugar maple-were not significantly different from 
the tables as published (appendix, table 19). 

At the test site in north-central New York, three tables 
were checked-beech, birch, and sugar maple-and all were 
found to differ significantly from the tables (appendix, ta- 
ble 20) .  

The results were not unexpected. Because of all the factors 
that affect weight, it would not be unusual to have to adjust 
weight tables to fit actual conditions in a given situation. 



DISCUSSION 

Two logs of the same size and species will often differ 
greatly in weight. This was revealed by the study and is 
shown by the prediction interval. It was this variation that 
we wanted our confidence intervals to reflect; therefore the 
tabular values are based on mill-run logs, and no compensa- 
tion was made for any factor that could affect log weight. 

The tables give the weight one might expect for a log of 
a given size and species. Also, by use of the value in the half- 
width column, the range in pounds that will include 95 logs 
out of 100 can be computed. 

If the tables are to be used to predict the weight of logs 
in a situation other than that under which they were con- 
structed, then the tables should be tested for that particular 
situation; for instance, logs from a given site. The test we 
used in making reliability checks on these tables is an ac- 
ceptable method (appendix) . 

As our check revealed, it may be necessary to use an ad- 
justment factor to bring predicted weight in line with ob- 
served weights. Studies are now under way to design 
methods of computing an adjustment factor so that a table, 
or results obtained from tables, may be adjusted to the ac- 
curacy needed for a particular procedure such as weight 
scaling. 

As of now, we will only suggest that the predicted weight 
(preferably group weight) be adjusted by the percent mean 
difference obtained as a result of conducting the reliability 
check as described in the appendix. 
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APPENDIX 

Table 17.-Percent of logs tested that fell within 
95 percent prediction interval 

Location Species Total no. 
of logs 

East-central West Red maple 
Virginia (XI, Sugar maple 
Fig. 1) Birch 

Hickory 
Beech 
White ash 
Yellow-poplar 
Red Oak 
Basswood 

% within 
prediction 
interval 

100.00 
96.19 
95.83 
96.25 
93.08 
97.08 
91.06 
97.14 
96.26 

ALL 1,331 94.51 

Northeast West 
Virginia (Xz, 
Fig. 1) 

Red maple 
Sugar maple 
Beech 
Yellow-poplar 
Black cherry 
Chestnut oak 
Red oak 
Basswood 

ALL 953 95.59 

North-central Birch 331 96.07 
New York Sugar maple 600 97.17 

Beech 2 5 3 95.65 

ALL 1,184 96.54 

All locations Red maple 
Sugar maple 
Birch 
Hickory 
Beech 
White ash 
Yellow-poplar 
Black cherry 
Chestnut oak 
Red oak 
Basswood 

ALL 3.468 95.53 



Reliability Test of Tables 
The weight tables must be checked to determine their reliability when 

applied to logs weighed in specific situations and in other localities and 
seasons. 

The procedure used for evaluating weight table reliability is outlined 
below. This method first compares the difference in weight between the 
actual log in the check sample and the estimated weight shown for a 
similar log in the table. The difference between the actual and estimated 
weight is noted for each, and the differences are totaled and averaged to 
find the percent mean difference. 

A t  this point, the user might be tempted to adjust his tables by the 
percent mean difference to get a more accurate measure of the grouped 
weight of logs sampled in his area. However, he has no assurance that the 
logs in his first sample represent the weight variation found for the 
whole stand or locality. Therefore, he must use the procedures outlined 
below to delineate this variation in terms of confidence limits. When he 
has done this, he can then determine the number of additional check 
samples needed to give him the measure of log weight variation and 
reliability that he needs to make for proper table adjustment. 

In the outline below, steps 3b through 7, show how to calculate the 
number of logs needed to make one confident that the calculated percent 
mean difference is reasonably close to the true percent mean difference 
(the percent difference between actual and predicted weight of all the 
logs whose weights are to be predicted if the difference was calculated 
based on knowing the actual weight and measurement of each log). Steps 
8 and 9 are instructions on when to adjust the table if all steps are 
followed. 

For the purpose of the test conducted for this paper, we used a r+ 2 
percent interval or less at the 9f  percent confidence level. This means we 
are 95 percent sure that the true percent mean difference lies some- 
where within the range of +- 2 percent or less (based on table weight) 
of the percent mean difference found for the logs sampled. For example: 
if we found the percent mean difference for the logs sampled to be 4.5 
percent, we could be confident that 9f  percent of the time the true 
percent mean difference would be somewhere in the range of 2.1 percent 
to 6.5 percent. 

The person using this test has to make one decision before he calculates 
the number of logs needed to give some confidence to the percent mean 
difference for the logs he samples. The decision is the degree of accuracy 
he desires to place in the test. In step 4, this is called desired half-width 
-the half-width being the value (percent in this case) one adds to and 
subtracts from the calculated mean difference to obtain the range in 
which the true mean difference lies. 



Test Procedure 

(Conduct for Each Table) 

1. Weigh and measure (scaling diameter and length) a sample of 
n = 60 logs. 

2. Find percent difference (di) between the actual weight (AW) and 
predicted weight (PW) for each log: 

di = [ (PW - AW) /AW] X 100 

3 .  Calculate the following for the sample of 60 logs: 
a. Percent mean difference (5) for sample 

b. Standard deviation (S) for sample 

S = d [ 4 d i 2  - (4di) 2/n]/(n-l) 

c. The half width of 95 percent confidence interval (CW) for the 
sample 

C W  = t 0.05,n ( s / f i  
where to.05,~ = 2.00 (for n = 60 logs) 

4. If (CW) is smaller than the desired half-width (W)  of the con- 
fidence interval, the sample size is adequate and no more logs need 
be measured. (Go to step 8 if C W  < - W). 

5 .  If (CW) is larger than the desired half-width (W) of the confi- 
dence interval, take another sample such that the total logs measured 
and weighed are equal to or larger than ( N )  . 

Note: If W = 2.00, then N should be one more than the rounded 
value of S. 

6. Weigh and measure the additional logs needed to give desired W. 
Additional logs needed = Total logs required ( N )  - logs originally 
weighed (n or 60). 

7. Calculate new percent mean difference (E) based on the whole 
sample : 

- N 
D = 4 di/N or (dl + d;? + ds + ----- &I / N  



[ I t  is shown in Cochran (195 3 : 59), that: 

Probability (Pr) ( I B - A / > - W )  < 0.05 

where A is the true percent difference. The confidence statement 
can also be written as: 

In other words, D k W is the 95 percent confidence interval for 
the bias in the tables. 

The confidence statements are based on the assumption that the 
percent differences are normally distributed. Also, we have taken 
the view that the table values are fixed instead of random variables.I3 

8. If is equal to or less than W,  the table weights are suitable to use 
as published for the situation in which they were tested. 

9. If D is greater than W,  then some adjustment is needed if table 
weights are put to use in the situation for which tables are tested. 

Adjustment of Tables 
For now, if the test shows some adjustment of table is needed, you 

should use D as value of adjustment factor. Individual log weight in the 
table should not be adjusted, but the adjustment should be applied to 
total predicted weight obtained from the sum of the individual log 
weights. This total weight should be adjusted by the factor I - D/100. 

Example: The red oak table is tested in a given situation where D = 
+4.5 percent with a 2 percent half-width of the confidence interval 
(W) .  Since D > W, some adjustment is necessary. The weight of each 
log in the group is ~redicted and the values are totaled. Suppose the total 
predicted weight was_4~,000 pounds. This weight should be multiplied 
by the factor ( 1  - D / I o o ) .  In this case, (1  - (+4.5)/100) gives 
45,000 X .955 which equals 42,975 ~ o u n d s  adjusted ~redicted weight. 

So for future samples drawn from the same population, the user should 
adjust his estimated tabular red oak values by 4.5 percent. Since the 
check sample shows the table value to overestimate, the adjustment would 
be to reduce estimated tabular values. 

3Cochran, W. G. Sampling techniques. 322 pp. John Wiley and Sons, N.Y. 1913. 



Table 18.-Check of Appalachian sawlog predicted weights in  
east-central West Virginia 

- 

No. logs Percent mean Half-width of 
Species in sample difference 9 5 % confidence 

per log interval 

White ash 137 l-7.09 1.74 
Basswood 2 14 2.29 1.81 
Beech 130 -1.97 1.98 
Hickory 80 -3.14 1.97 
Sugar maple 105 -3.45 2.00 
Red oak 140 -2.09 1.77 
Yellow-poplar 417 .79 1.41 

' (-) Minus indicates estimated weight less than actual weight. 

Table 19.-Check o f  Appalachian sawlog predicted weights in  
northeastern West Virginia 

Species 
No logs 

in sample 

Beech 6 1 
Black cherry 112 
Red maple 117 
Sugar maple 99 
Chestnut oak 93 
Red oak 171 
Yel l~w-~oplar  252 

Percent mean 
difference 
per log 

2.27 
'-3.13 

.76 
-.87 

-3.76 
-2.70 

6.83 

Half-width of 
9 5 % confidence 

interval 

'2.43 
2.05 
2.03 
2.07 
2.01 
1.55 
1.87 

Required number of logs not available at time of test to  reduce interval t o  2 percent. 
(-) Minus indicates estimated weight less than actual weight. 

'Table 20.-Check o f  Appalachian sawlog redicted weights in  
north-central New Yor P 

Species 
No  logs Percent mean Half-width of 

in sample difference 9 5 % confidence 
per log interval 

Beech 260 12.33 2.05 
Birch (yellow) 331 9.36 1.39 
Sugar maple 600 1.52 1.06 

2U.S. GOVERNMENT PRINTING OFFICE: 1972-106-993/265 



THE FOREST SERVICE of the U. S. Depart- 
ment of Agriculture is dedicated to the principle of 
multiple use management of the Nation's forest re- 
sources for sustained yields of wood, water, forage, 
wildlife, and recreation. Through forestry research, 
cooperation with the States and private forest 
owners, and management of the National Forests 
and National Grasslands, it strives-as directed 
by Congress - to provide increasingly greater 
service to a growinq Nation. 


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	



