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acquired for the Redw Park, in northern 
California, local gross s were developed 
for S~pulding and H rules. This note 

listed. Readers are cautioned that the tables produced 
in this study do not represent the range of conditions 
throughout the redwood type. 
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In 1968, Congress created the Redwood National 
Park, in northern California, from land that involved 
six major ownerships: Forest Service, State of Cali- 
fornia, and four private companies. Forest Service 
land included the "Purchase Unit" used in exchange - 
for portions of the proposed National Park. The U.S. 
Bureau of Outdoor Recreation was assigned the 
responsibdity of evaluating the timber and land used 
in exchange, and of negotiating a price paid private 
landowners for their holdings. Because existing vol- 
ume tables for redwood1 represented average con- 
ditions for the entire redwood forest type, their 
applicability for the select stands of the park area was 
not certain. The Pacific Southwest Forest and Range 
Experiment Station agreed to analyze available data, 
and to produce appropriate gross volume tables based 
on Spaulding and Humboldt log rules2 

METHODS 

Measuring Tree Diameters md Heights 

The collection of tree measurements was neces- 
sarily limited by the time and money available and 
the nature of the terrain and vegetation encountered. 
A two-man survey crew, led by Ralph C. Hall, used a 
Barr and Stroud optical dendrometer3 to measure -* 
diameters at selected intervals-usually a minimum of 
six-along the tree boles and total tree heights. The 
advantage of the dendrometer was that, from a single 
setting of the instrument, precise estimates of di- 
ameter (outside bark) and heights were possible at 
any point on the bole of the tree-provided the stem 
was clearly visible. Diameters at breast height were 
also measured with a diameter tape as a check against 
the dendrometer. A comparison of taped and dendro- 
meter measures of a sample of 432 trees on all 
ownerships showed no significant differences ktween 
the two methods for the average tree, although 



in&~i9ud tree measurements varied. The crew took 
advantage of openings, recent road rights-of-way y, and 
recently cut patches to find trees that could be 
readily seen and measured. Althou& this procedure 
precluded them from obtaining a strictly random 
sample, they did measure a sarnpie of trees on d l  
omers%ps. Trees were carefully selected to represent 
the full rmge of merchantable diameters from 12 
inches to more &an 200 inches as well as the 
different stmind conditions encounkerd. The pro- 
fessional crew worked 10 weeks and measured about 
700 trees. 

Comtmcting Volume Tables 

Measurement techslique specialists at the EX- 
periment Station used the STX ~rogram" to compute 
tree diameters m d  heights from dendrometer mea- 
wrements provided. Diameters outside bark were 
converted to &ameter inside bark from the 256 
bak-BHbickness meBurements pro.aided by the field 
crews. Diameters at regular 20-foot log lengths were 
then determhed by a special computer program; 
Spauldhg volumes were entered for each log w i ~ n  a 
free and totded for each tree. Volumes were deter- 
'hined from a %hot  stump to a 12-inch top diameter 
(inside bark). 

These basic data were then used to develop a 
multivaiate regession model that would give gross 
volumes, by logs, for trees from 14 to 196 inches 
d.b.h. and from 1 to 16 logs in height. The huge range 
in tree sizes and volumes required a rather complex 
analysis before a suitable model was developed. Six 
basic regression models were evaluated, and on the 
basis of best mathematical M, the find regression 
model was chosen. 

Computer log volumes were adjusted slightly to 
insure that they added to correct tree volume. 
Furhermore, minor discrepancies were adjusted in 
log volumes to remove irreplarities and incon- 
sistencies, but total tree volumes were not affected. 
For example, top Log (12 inches d.i.b.1 was forced to 
equal 10 on the log scale as shown in the table. 
Volumes by in&vidud logs may not exactly match 

Spaulding log voh..tmes, but the volumes by trees 
accurately reflect the basic field data. 

The Hurnboldt volume table was developed 
through a simple adjustment of mdtipliyimag Spauldiq 
volumes by 0.7. 

In the analysis, separate regession equations were 
computed fo r each  ownership involved and for 
various stand conditions encountered. We found no 
significant differences in tree volumes by d.b.h. and 
hei& on the different o w n e r ~ p  or stand divisions. 
Therefore, all the data were Iumpd to produce the 
present volume tables. 

COMPAHSON WITH EmLlER TABLES 

We recognize that the volume tables produced in 
this study are derived from a localized data base. 
They do not represent the range of conditions 
thoughout the redv~ood type. Consequently their 
application elsewhere will require extensive checking 
againshepresentative data. 

Only the Spaul&ng table is reproduced in this note 
(table I). The %4umboldt table is simply 70 percent of 
the Spaulding table for each category listed. The 
Bumbold"colume taMe is available on request to the 
Director, Pacific Southwest Forestand Range Experi- 
ment Station, P.O. Box 245, Berkeley, California 
94701. 
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Table 1-Gross volume fable for old-growth redwood (Sequoia sempervirens). 
Volumes, by logs and totaled for the Pee, are based on the Spaulding log rule. All 
entries above the solid line have been extrapolated beyond actual field data. 

Height 
i n l o g s  

Total 
volume 

Log position 

Tens of board feet 

1 13 15 14 2 16 3 4 5 7 10 6 8 11 9 12 



Table 1-Gross volume table for old-growth redwood (Sequoia sempervirens). 
Volumes, by logs and totaled for the free, are based on the Spaulding log rule. All 
entries above the solid line have been extrapolated beyond actual field data, 
continued. 





Table 1-Gross vohme table for old-gpowth redwood (Sequoia sernpervirens). 
Vo2umes, by logs and totaled for the tree, are based on the Spaulding log rule. AII 
eflbies above the solid line have been extrapolated beyond achral field data, 
continued. 

I I Tens of board feet 

D.b.h. 

JbO 512 262 210 159 109 59 10 
376 332 286 23H 190 143 96 5 1  
394 353 310 265 22U 176 131  87 
N12 575 334 292 249 207 165 122 
432 397 358 318 277 237 197 156 
45N 419 3R2 344 3U5 266 227 189  

Height 
in logs 

Total 
volume 

Log posit ion 

11 1 10 12 2 8 9 13 3 14 4 5 15 16 6 7 



Table 1-C;ross volume table for old-growth redwood (Sequoia sempe~virens). 
Volumes, by logs and totaled for the pee, are based on the Spaulding log mle. All 
enh-es above the solid line have been ex@apoIated beyond actual fled data, 
cpntinued. 

I I Tens of  board feet 

Total 
volume 

Log posit ion 

2 3 4 5 6 7 8 9 1 1  10 1 5  12  16  13  14  



Table I -Gross volume fable for old-grow fh redwood (Sequoia sempentirens). 
Volumes, by logs and tototed for the pee, are based on the Spaulding log mle. All 
entries above the solid line have been extrapolated beyond actual field data, 
continued. 

786 717 653 590 5 2 9  467 4 5  344 2R2 219 155 86 
h l h  / 5 U  bP7 627 568 509 450 391 332 272 212 149 
349 784 724 6h5 607 55U 493 436 379 322 264 206 

D.b.h. Height 

i n l o g s  

Total 
volume 

Log position 

Tens of  board feet 

1 2 3 4 5 6 7 9 8 10 11 12 13 14 15  16 



Table 1-Gross volume table for old-growth redwood (Sequoia sempewirens). 
Volumes, by logs and totaled for the hee, are based on the Spaulding log rule. All 
enlries above the solid line have been exti-apolated beyond acwal field data, 
continued. 

I H e ~ g h t  Log p o s ~ t ~ o n  

i n l o g s  1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 

Tens of board feet 
805 693 585 478 371  263 148 10  
810 708 612 518 424 330 235 132 10 I 

' 9 0  811 724 638 5 4  469 384 299 211  117 10 
933 844 761 680 601  522 442 363 282 199 Ill 10 
964 879 800 723 b48 573 497 422 346 270 1 9 1  106 10 
999 917 841 767 695 623 550 478 406 334 260 183 1 0 1  10 

1037 957 883 811  741  b 7 1  b02 533 463 394 323 252 178 98 10 

Total 
volume 



Table I-Gross volume table for oldgrowth redwood (Sequoia sempervirens). 
Volumes, by logs and totaled for the tree, are based on the Spaulding log rule. All 
entries above the solid line have been extrapolated beyond actual field data, 

Height 
i n l o g s  

Total 
volume 

Log position 

Tens of board feet 

13 11 12 14 8 1 2 15 9 3 16 10 5 4 6 7 



Table 1 -Gross volume table for old-growth redwood (Sequoia semperviuens). 
Volumes, by logs and totaled for the tree, are based on the Spauldbzg log rule. Ail 
entries above the solid line have been extrapolated beyond actual fie@ data, 
continued. 

GPO 981-814 

D.b .h .  He'ght 
In logs 

Total  
vo lume 

Log p o s ~ t i o n  

Tens o f  board feet 

1 4 2 3 5 6 7 8 14 15 12 9 16 13 10 11 



The Fsrest Service of the U.S. Dep enk of AgricdWe 
. . . Conducts forest and range research at more than 75 locations from Puerto Rim to 

Alaska and Hawaii. 
. . . Participates with all State forestry agencies in cooperative programs to protect and h- 

prove the Nation's 395 million acres of State, local, and private forest lands. 
. . . Manages and protects the 187-million-acre National Forest System for sustained yield 

of its many products and services. 

The Pacific Southwest Forest a d  Range Expedmeut Sta$iion 
represents the research branch of the Forest Service in California and Hawaii. 



I n  t a b l e  1, on page 6, t h e  da ta  on log pos i t ion  f o r  two d.b.h. 
classes--104 and 106--were inadver tent ly  transposed i n  pr in t ing.  
Please replace page 6 with t h e  a t tached Corrected Copy of the  
t a b l e .  




