
Af lON PAPER N0.38 JANUARY 1951 

FORM-CLASS VOLUME TABLES 
I 

FOR ESTIMATING BOARD-FOOT CONTENT 

OF NORTHERN CONIFERS 

by 
C. ALLEN BICKFORD 

Nort heartern 
Kmst  Eiperirnont Station 

Uppe~Dadiy, R. 
V L  . Marpep. Director 



Contents 

In t roduc t ion  . . . . . . . . . . 1 

How Mesavage-Girard va lues  
compare wi th  measured values . . 3 

Adjust ing Mesavage-Girard 
t a b l e s  i s  not  s a t i s f a c t o r y  . . 7 

New volume t a b l e s  
f o r  northern con i fe r s  . . . . . 8 

Applicat ion . . . . . . . . . . 1 0  

The new volume tables . . . . . 12 



F O R M - C L A S S  V O L U M E  T A B L E S  

FOR E S T  I M A T  I N G  B O A R D - F O O T  

C O N T E N T  O F  N O R T H . E R N  C O N  I F E R S  

C. Allen Bickford, statistician 
Northeastern Forest Experiment Station 
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I N T R O D U C T I O N  

THE TIMBER CRUISER counts volume t a b l e s  
among h i s  most inpor tan t  working t o o l s .  He 
wants--if he can g e t  them--tables t h a t  a r e  
simple, easy t o  use, and accura te ,  Before 
using a volume t a b l e  i n  a  new s i t u a t i o n ,  the  
c a r e f u l  c r u i s e r  w i l l  check it by comparing 
t a b l e  volumes x i t h  a c t u a l  volumes. 

I n  t h e  p a s t ,  t h e  c r u i s e r  has had a d i f -  
f i c u l t  problem i n  s e l e c t i n g  t h e  t a b l e  t o  use. 
Many t a b l e s  were ava i l ab le .  But they Mere 
prepared f o r  d i f f e r e n t  species ,  t o  various 
limits of merchantabil i ty,  and i n  various 
u n i t s  of measure. This r e s u l t e d  i n  confusion. 
It was espec ia l ly  annoying t o  t h e  c r u i s e r  who 
needed nothing more than a good working t o o l ,  
and was not i n t e r e s t e d  i n  extreme p rec i s ion  
o r  i n  t h e  f i n e  d e t a i l s  of t a b l e  construct ion.  



So when t h e  ?lesa,vage-Girard volume ta- 
b l e s  v e r e  publ ished i n  1946,' c r u i s e r s  wel- 
comed them e n t h u s i a s t i c a l l y .  They promised 
t o  be u s e f u l  f o r  a l l  spec i e s  and i n  a l l  re- 
gions.  And t h e y  were easy  t o  use. The 
c r u i s e r  had only t o  o b t a i n  average Girard 
form c l a s s  ( t h e  r a t i o  of  inside-bark diameter  
a t  t o p  o f  16-foot b u t t  l o g  t o  diameter  b reas t  
h igh)  and look i n  t h e  proper  t a b l e .  Mesava.ge 
and Girard  r epo r t ed  t h a t  t h e i r  t a b l e  volumes 
agreed  phenomenally w e l l  wi th  measured vol- 
ume: among 44. spec i e s  groups t h e  l a r g e s t  d i f -  
fe rence  was 5.2 pe rcen t ,  and t h r e e  f o u r t h s  o f  
them d i f f e r e d  by l e s s  t han  1 . 5  percent .  

Unfortunately t h e  nor thern  c o n i f e r s  ( r e d  
p ine ,  whi te  p ine ,  spruce, f i r ,  hemlock, and 
cedar )  were n o t  among t h e  spec i e s  groups f o r  
which t h e s e  t a b l e s  were prepared. "The t a -  
b l e s  ... have been compiled f o r  use in . . . eas t -  
e r n  hardwoods and.. . southern  hardwoods and 
softwood timber," Mesavage and Girard  s a i d .  

To determine i f  t h e s e  t a b l e s  a r e  usable  
f o r  nor thern  c o n i f e r s ,  t h e  au tho r  compared 
measured t a p e r  and volume wi th  t h e  t a p e r  and 
volume d a t a  repor ted  by Mesavage and Girard.  
These comparisons show t h a t  t h e  Mesavage- 
Girard t a b l e s  should be used ve ry  caut ious-  
ly--if  a t  a l l - - i n  nor thern  hardv~oods. 

'MESAVAGE, CLEMENT, AND G I  R m D ,  JAMES w .  TABLES FOR EST- 
IMATING BOARD-FOOT VOLUME OF TIMBER. 94 P P .  U.S. FOREST 
SERVICE. WASHINGTON. 1946. 
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HOW MESAVAGE-GIRARD VALUES 

COMPARE WITH MEASURED VALUES 

T a p e r  

MESAVAGE AND GIRARD used uniform t a p e r  
above t h e  f i r s t  l o g  as t h e i r  b a s i s  f o r  corn- 
p u t i n g  volume. I f  Gi rard  form c l a s s  i s  meas- 
ured ( o r  es t imated)  proper ly ,  t h e r e  should be 
no e r r o r  i n  t h e  volune of t h e  f i r s t  l og .  But 
i f  t a p e r  above t h i s  f i r s t  l o g  d i f f e r s  from 
t h e  Mesavage-Girard t a p e r  r a t e s ,  volume w i l l  
a l s o  d i f f e r .  

The au tho r  f i r s t  compared measured t a p e r  
above t h e  f i r s t  l o g  wi th  Mesavage-Gir5rd t a -  
p e r  r a t e s .  The measurements of 357 whi te  amd 
red  p ine  t r e e s  ( c u t  i n  York County, Maine, i n  
1941) were used. Every e f f o r t  was made t o  
o b t a i n  d a t a  comparable t o  t h e  t a p e r  r a t e s  re- 
po r t ed  by Mesavage and Girard.  The problem 
was i n  e s t ima t ing  merchantable he ight .  

(Mesavage and Girard de f ine  merchant- 
a b l e  he ight  as t h e  I t .  . . poin t . .  . a t  which mer- 
c h a n t a b i l i t y  f o r  saw timber i s  l i m i t e d  by 
branches, deformity,  o r  minimum diameter. . .  
u s u a l l y  not  l e s s  t h a n  60.. . ( t o ) .  . .40 percent  . . . (of d. b.h. ) . . ." For  many t r e e s  t h i s  d e f i -  
n i t i o n  i s  no t  p r e c i s e :  a  zone of s e v e r a l  f e e t  
m a y b e i n q u e s t i o n .  Theambigui tgmay be 
heightened by log-grading when t h e  minimum 



s tandards  of  a  grade-3 l o g  a r e  no t  met i n  t h e  
s e c t i o n  j u s t  below t h i s  l i m i t .  I n  t h i s  s tudy,  
merchantable he igh t  was usua l ly  t h e  he ight  t o  
which t h e  t r e e  was a c t u a l l y  c u t  f o r  saa logs .  
Some v a r i a t i o n  occurred from a t tempts  t o  
apply  t h e  Mesavage-Girard d e f i n i t i o n .  ) 

Resu l t s  of  t h e  a u t h o r ' s  comparisons 
( f i g .  1 )  s h o ~ ~  t h a t  t h e  upper l ogs  o f  t hese  
p i n e  t r e e s  t a p e r  more t h a n  t h e  t r e e s  t h a t  
Mesavage and Girard  based t h e i r  t a b l e s  on. 
The d i f f e r e n c e s  were s o  l a r g e  ( a s  much a s  
100 pe rcen t )  t h a t  it seems p o s s i b l e  a n  addi- 
t i o n a l  l o g  may have been c u t  from t h e s e  Maine 
p ines ,  beyond t h e  merchan tab i l i t y  limit de- 
f i n e d  by Mesavage and Girard. 

To t e s t  t h i s  p o s s i b i l i t y ,  t h e  au tho r  
compared second-from-top logs  of t h e  measured 
t r e e s  w i th  top-log r a t e s  r epo r t ed  by Mesavage 
and Girard. He found t h a t  second-from-top 
logs  of  h i s  measured t r e e s  had a s i g n i f i c a n t -  
l y  g r e a t e r  t a p e r  t han  Mesavage and Girard  
repor ted  f o r  t h e i r  t o p  logs .  Thus it was im- 
p o s s i b l e  t o  o b t a i n  agreement a i t h  t h e  
Mesavage-Gira rd  r a t e s  even by ignor ing  t h e  
top  logs  t h a t  were c u t  from t h e  measured 
t r e e s .  

Of course t h e r e  was a p o s s i b i l i t y  t h a t  
t h e s e  v ih i te  p ines  from York County, Maine, 
might t a p e r  more than  o t h e r  nor thern  coni-  
f e r s .  Therefore t h e  ta.per r a t e s  of t hese  
p ines  were compared wi th  t h e  t a p e r  of  o t h e r  
no r the rn  c o n i f e r s  c u t  i n  Ma.ine,Ner~ Hampshire, 
Vermont, and New York a t  var ious  t imes dur ing  



COMPARISON OF UPPER- LOG TAPER 
IN MAINE WHITE PINE WITH 

MESAVAGE-GIRARD TAPER 
RATES 
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Figure  1.--Comparisons shon t h a t  nor thern  co- 
n i f e r s  t a p e r  more than  t h e  t r e e s  Mesava.ge 
and Girard based t h e i r  t a b l e s  on. 



Table 1.--Volume computed from measured t a p e r  r a t e s  of  

northern coni fe rs ,  a s  a percentage of Mesavage- 

Girard volume. I n t e r m t i o n a l  $-inch r u l e  

(Girard form c l a s s  76)  

t h e  l a s t  50 years .  The d i f f e r ences  were gen- 
e r a l l y  small .  But f o r  a l l  t h e s e  no r the rn  
conifers,  t h e  t a p e r  x a s  s i g n i f i c a n t l y  g r e a t e r  
t h a n  t h e  t a p e r  of t h e  t r e e s  s tud ied  by 
Mesavage and Girard.  

D.b.h. 

I Vo l ume 

Applying t h e  Mesavage-Girard method, bu t  
us ing  t a p e r  ra.tes from t h e  measured Maine 

10 9 5 - - -- -- 
12 98 - - -- -- 
1 4  94 90 -- - 
16 93 87 -- -- 
18 92 87 e5 -- 
20 92 86 8L -- 
22 92 86 84 -- 
24 92 86 84 -- 
26 90 84 82 -- 
28 90 83 81 78 
30 90 83 82 78 

Merchantable height ,  i n  16-foot logs 

2 w T  S IMILAR TESTS OF MANY HARDWOOD SPEC1 E s  I N  THESE STATES 
AND I N  PENNSYLVANIA AND WEST V I R G I N I A  HAVE SHOWN NO S IGNIF ICANT 
DIFFERENCES I N  UPPER-LOG TAPER FROM THE RATES REPORTED BY MESAV- 
AGE AND .GI RARD . 

5 4 2 3 



p ines ,  t h e  au tho r  computed volumes f o r  t h e s e  
t r e e s .  These volumes ( f o r  form class 7 6 )  a r e  
compared wi th  Mesavage-Girard volumes i n  
t a b l e  1. 

These d i f f e r ences  show t h e  e r r o r  t h a t  
may r e s u l t  from us ing  Mesavage-Girard t a b l e s  
i n  e s t ima t ing  t h e  volume o f  nor thern  coni- 
f e r s .  Cru i se r s  who use them w i l l  f i n d  t h a t  
t h e y  overest imate a c t u a l  volume by a s  much a s  
20 percent .  

Mesavage and Girard  r e a l i z e d  t h a t  use of 
t h e i r  t a b l e s  would r e s u l t  i n  over-scal ing i f  
he igh t  included t h e  sma l l  t ops  t o  which 
nor thern  c o n i f e r s  a r e  o f t e n  used. 

A D J U S T I N G  MESAVAGE-GIRARD T A B L E S  

I S  N O T  S A T I S F A C T O R Y  

SO BEFORE YOU can use Mesavage-Girard 
t a b l e s  i n  no r the rn  c o n i f e r s ,  you must a d j u s t  
them t o  c o r r e c t  t h i s  e r r o r .  

For approximate e s t ima te s ,  you can work 
up volumes f o r  hvo c l a s s e s :  1- log t r e e s ,  and 
t a l l e r  t r e e s .  The f i r s t  c l a s s  needs no cor- 
r e c t i o n .  But f o r  t h e  second c l a s s ,  you should 
drop down one t o  seven form c l a s s e s  ( a s  
Mesavage and Girard suggest) ,  depending on 
d i s t r i b u t i o n  by diameter  and he ight ;  t h i s  
should g ive  you a usable  est imate.  



You could g e t  b e t t e r  r e s u l t s  by ad jus t -  
i n g  f o r  each d.b.h. and he ight  c l a s s  accord- 
i n g  t o  t a b l e  1. For example, i f  average form 
c l a s s  i s  76 ,  use form c l a s s  74 f o r  10-inch, 
2-log t r e e s ;  form c l a s s  75 f o r  12-inch, 2-log 
t r e e s ;  form c l a s s  73 f o r  14-inch, 3-log 
t r e e s ;  and s o  on. For o t h e r  form c l a s s e s ,  
s i m i l a r  t a b l e s  should be prepared. 

But any of t h e s e  ad.justments a r e  r a t h e r  
clumsy. It i s  ev ident  t h a t  t h e r e  i s  no easy  
way t o  adgus t  t hese  t a b l e s  so  they  can  be 
used i n  no r the rn  con i f e r s .  

NEW V O L U M E  T A B L E S  

FOR N O R T H E R N  CON I FERS 

AN ENTIRELY NEW s e r i e s  of t a b l e s  seemed 
t o  be t h e  e a s i e s t  way t o  meet t h i s  problem. 
Therefore t h e  au thor  has prepared such a se-  
r i e s  of  t a b l e s  (based on Gira,rd form c l a s s  
d e f i n i t i o n  of diameter  i n s i d e  bark a t  t o p  o f  
f i r s t  l o g ) ,  us ing  t h e  measured da t a  from t h e  
Maine p ines  as a b a s i s  f o r  u p ~ e r - l o g  taper .3  
Taper r a t e s  used a r e  shown i n  t a b l e  2. 

The new t a b l e s  a r e  shown here  as t a b l e s  
3 t o  24. They show board-foot volumes ( I n t e r -  

3AVERAGE TAPER RATES WERE OBTAlNED BY F l T T l N G  EQUATIONS: 
( 1  ) A STRA1GH.T. L I N E  FOR TAPER PER LOG OVER. D..B. H. AND (2) . A 
PARABOLA FOR D . I . B .  OVER LENGTH FROM TOP. 

8 



nat ional  &-inch rule)* f o r  northern coni fers  
of average ta.per. Volumes were computed f o r  
form c lasses  66, 70 ,  74 ,  78 ,  8 2 ,  and 86. 
Volumes f o r  o the r  form c lasses  were obtained 
by simple in te rpo la t ion .  

All volumes were based on a minimum t op  
diameter of  6 inches. 

Table 2.--Average upper-log taper per 16 f ee t  

of northern conifers 

Second- Third- Fourth- 
TOP D.b.h. logs 

from- from- from- 
top top top 
logs logs logs 

Inches Inches Inches Inches 
10 1.57 -- -- -- 
12 2.03 1.56 -- -- 
14 2.49 1.85 -- -- 
16 2.96 2.14 1.75 -- 
18 3.42 2.44 1.98 -- 
20 3.88 2.74 2.21 -- 
22 4.35 3.04 2.44 2.14 
24 4.81 3.33 2.67 2.34 
26 5.28 3.63 2.88 2.53 
28 5.74 3.93 3.11 2.72 
30 6.20 4.22 3.34 2.92 

4 ~ O L U M E ~  ACCORDIN TO INTERNATIONAL I/4- INCH RULE WERE COM- 
PUTED BY USING 0. 3982D5 -1 .086D - 0 . 2 7 1 5  FOR HALF LOGS. D. I .B .  

WAS ESTIMATED BY HALF-LOG SECTIONS. 



A P P L I C A T I O N  

THESE NEW TABLES should produce volume 
e s t ima te s  t h a t  agree  w e l l  wi th  a c t u a l  volume 
c u t .  I n  u s ing  them you s t i l l  must measure 
Girard form c l a s s  and must check a sample of  
upper-log t a p e r  t o  make s u r e  t h e  r a t e s  used 
i n  t h e  t a b l e s  app ly  t o  t h e  s tand  you a r e  
c ru i s ing .  

Girard form c l a s s  i s  b e s t  determined by 
measuring diameter  ou t s ide  bark a t  t h e  t o p  of 
t h e  f i r s t  l o g  and a d j u s t i n g  f o r  double bark 
th ickness .  Cal ipers ,  t ape ,  o r  b inoculars  may 
be used t o  measure t h i s  diameter.  

Where moderate p r e c i s i o n  i s  acceptab le ,  
averages of form c l a s s e s  by spec i e s  should 
s u f f i c e .  You should measure about 30 t r e e s  
of a s s o r t e d  dismeters  t o  determine t h i s  aver-  
age-  I f  g r e a t e r  p r e c i s i o n  i s  needed, a 
l a r g e r  sample should be measured, s a y  100 t o  
150 t r e e s .  These data. should be taken  t o  
permit  t e s t i n g  f o r  c o r r e l a t i o n  of form c l a s s  
wi th  merchantable he ight  and diameter.  Data 
used i n  prepar ing  t h e  new t a b l e s  suggest  t h a t  
form c l a s s  i n c r e a s e s  wi th  merchantable he ight  
and, w i t h i n  a he igh t  c l a s s ,  decreases  n i t h  
g r e a t e r  d.b.h. 

Ce r t a in ly  t h e  advantages of t a b l e s  based 
on Girard  form c l a s s  f o r  e s t ima t ing  board- 
f o o t  volume should make any timber c r u i s e r  



r e l u c t a n t  t o  r e j e c t  them. Their  bas i c  sirn- 
p l i c i t y  and t h e  spparent  need f o r  us ing  only  
two r a t e s  (one f o r  softwoods, one f o r  hard- 
moods) of upper log- taper  make them easy  t o  
apply  

Using t h e s e  new t a b l e s  based on Girard  
form c l a s s ,  t h e  t imber  c r u i s e r  should be a b l e  
t o  go i n t o  a new s tand  and measure i t s  volume 
mith confidence--and ~ ~ i t h  fewer and s impler  
checks. 

The new t a b l e s  follovr. 
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Table 3.--FORM CLASS 65: board-foot volume i n  northern con i fe r s  of Cn 
Ul F 

average t aper ,  In te rca t iona l  $-inch r u l e  Z U) 

Estimated merchantable he ight ,  i n  16-foot logs 
D.S.h. . 

1 14 2 2 2 3 4 4 4 5 1 

1 0  23 30 -- -- -- -- - - -- -- 
1 2  37 47 5 5 -- -- -- -- - - -- 
14 51 66 7 7 8 6 -- -- - - - - - - 
16 72 93 106 120 - - -- -- -- -- 
18 92 119 139 156 170 -- -- -- -- 

20 115 150 176 198 214 -- -- -- -- 
22 1 4  184 216 243 265 285 - - -- - - 

170 223 262 294 323 347 -- -- - - 
24 2 6 204 267 313 352 388 420 -- -- - - 
2 8 238 311 364 412 454 490 -- - - -- 

3 0 275 360 425 477 525 569 606 -- -- 



Table 4.--FORM CLASS 66: board-foot volume i n  riorthern c o n i f e r s  of  

average t a p e r ,  I n t e r n a t i o n a l  $-inch r u l e  

D.b.h. 
Estimated merchantable he ight ,  i n  16-foot l ogs  

- 

1 14 2 23 3 3 $ 4 43 5 
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Table 5.--FORM CLASS 67: board-foot volume i n  northern conifers of m: 
4 P 

average taper ,  In ternzt ional  *-inch ru l e  UI 
UI 

F 

D.b.h. 

10 2 5 3 2 -- -- -- -- -- -- -- 
12 39 50 5 9 -- - - -- -- -- -- 
14 5 6 72 84 94 -- -- - - -- - - 
16 7 5 99 115 129 142 - - -- -- -- 
1 8  97 128 150 169 185 -- -- -- - - 

20 123 161 190 214 233 251 -- -- -- 
22 151 198 234 263 289 311 -- -- -- 

183 239 282 318 350 378 -- -- -- 
26 24 216 285 336 380 W9 454 483 -- -- 
28 254 333 393 445 491 532 569 -- -- 

30 293 386 456 515 569 617 659 -- -- 

Estimated merchantable height, i n  16-foot logs 

1 1 3 1  4 5 



D.b.h. 

Table 6. --FORM CLASS 68: board-f oot volume i n  northern conifers of 

average taper ,  1nterna. t ional  $inch rule 

P 
ul 

13 .2 6 3 3 -- -- -- - - - - -- -- 
1 2  41 52 61 -- - - -- -- -- -- 
14 5 8 75 8 8 98 -- - - -- -- -- 
16 78 102 120 134 148 -- -- -- -- 
18 100 133 156 176 193 -- -- -- -- 

20 127 167 197 222 243 262 -- -- -- 
2 2 157 205 243 273 301 324 - - -- -- 
24 188 247 293 330 364 394 - - -- -- 
26 224 294 348 394 435 471 502 - - - - 
28 260 344 408 462 510 553 592 -- -- 

30 302 399 472 534 591 641 686 -- -- 

Estimated merchantable he igh t ,  i n  16-foot logs 
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D.b.h. 

Table 8.--FORM CLASS 70: board-foot volume i n  northern conifers of 

averaRe taper ,  In ternat ional  $-inch ru l e  

I-' 
4 

10 28 3 6 -- -- -- -- -- -- -- 
12 43 56 66 73 -- -- -- -- -- 
14 62 81 95 10'7 -- -- -- -- -- 
16  83 109 129 144 159 -- -- -- -- 
18  108 142 168 189 208 224 - - -- -- . 

20 136 179 212 238 262 284 -- -- -- 
22 166 219 261 294 325 350 375 -- -- 
24 203 264 314 355 392 426 454 -- -- 
2 6 237 313 372 422 466 506 541 -- - - 
28 278 307 437 495 548 596 638 -- -- 

30 321 425 504 572 635 690 740 783 -- 

E s t h a t e d  merchantable height, i n  16-foot logs 

n 0 a 
Z 

4 0 
0: 

ul 
V) 

1 2i lh 3 1 31 ( 4 1 41 1 5 2 



g 
Table 9.--FOFH CLASS 71: board-foot volume i n  northern conifers of  

4 
-L 0 r 

> UI 

average taper ,  In ternat ional  $inch r u l e  V) 

Estimated merchantable height, i n  16-foot logs 
D.b.h. 

1 1" 2 2 2; 3 I 3! / 4 1 44 1 5 

10 2 q 3 7 -- -- -- -- -- -- -- 
12 5 8 69 76 - - - - - - -- -- 
14 45 63 84 98 111 122 - - -- -- -- 
16 87 112 133 149 165 -- -- -- -- 
18 112 146 173 196 216 233 - - -- -- 

2 0 140 185 219 247 272 295 - - -- -- 
22 171 226 270 305 337 364 390 -- -- 
24 no5 273 325 368 407 442 472 - - -- 
2 6 246 323 385 435 483 525 502 -- -- 
2 8 287 378 451 512 568 618 662 702 -- 

30 331 439 521 593 658 716 768 814 - - 



FORM CLASS 



Table 11.--FORM CLASS 73: board-foot volume i n  northern conifers of 4 g 
0 P 

averaKe taper.  In ternat ional  $-inch ru l e  

D.b.h. 

10 31 40 47 -- -- -- -- -- -- 
12 48 62 7 5 83 -- -- -- -- -- 
14  68 90 106 120 131 -- -- -- -- 
16 92 119 142 161 177 190 -- -- -- 
18 117 155 185 210 232 251 -- -- -- 

20 1 197 234 265 294 317 339 -- -- 
22 183 242 288 327 362 392 420 -- -- 
24 219 291 347 395 437 476 510 -- -- 
26 200 343 4 l l  467 519 564 - 606 644 -- 
28 302 402 481 548 608 662 711 755 -- 

30 351 467 556 635 704 769 826 877 -- 

Estimated merchantable height, i n  16-foot logs 

4 i  1 5 2$ 3 I 3$ I 4 13 2 
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Table 13.--FORM CLASS 75: board-foot volume i n  nor thern  c c n i f e r s  of 
0 

4 

average taper, I n t e r n a t i o n a l  $-inch rule  2 
tn U) 

Estimated merchantable he ight ,  i n  16-foot logs 
D.b.h. 

1 14 2 25 3 3 i  4 4; 5 

10 33 50 -- -- -- -- -- - - 
12 5 1 43 67 80 8 9 -- -- -- - - - - 
14 7 2 95 113 128 141 -- -- -- -- 
16 97 127 152 173 190 205 - - -- -- 
18 125 165 197 224 249 270 288 -- - - 

20 157 209 250 2e4 315 3 u  365 -- -- 
22 193 258 307 350 3% 422 Lt52 479 -- 
24 232 309 370 422 469 510 545 582 -- 
26 275 365 438 499 556 606 6.51 692 - - 
23 321 426 512 585 650 708 763 811 -- 

30 371 495 592 678 752 824 886 943 994 



Table 14.--FORM CLASS 76: board-foot volume i n  northern conifers  of 
average taper.  In ternat ional  *-inch ru le  

D.b.h. 

10  34 4 5 5 2 -- -- -- -- -- -- 
12 5 2 69 83 92 -- -- -- -- -- 
14 74 98 117 132 146 - - -- -- -- 
16 100 132 157 179 197 214 -- -- -- 
I€? 129 171 204 232 258 280 299 -- -- 

2 0 162 216 258 294 326 354 379 -- -- 
2 2 198 266 317 362 h02 437 469 498 -- 
24 237 319 382 436 485 528 567 603 -- 
2 6 284 377 452 516 575 628 675 717 -- 
2 8 331 439 528 604 672 733 790 840 886 

30 381 510 611 700 778 $52 917 977 1,031 

Estimated merchantable height, i n  16-f oo t  logs 
- 

1 24 1 $ 3 3 ? 4  2 44 5 



d 
b 

Table 15.--FORM CLASS 77: board-foot volume i n  northern con i fe r s  of 4 2 
-4 P 

r 
average t ape r ,  I n t e r n a t i o n a l  $-inch r u l e  UI UI 

Estimated merchantable height ,  i n  16-foot logs  



Table 16.--FOPH CLASS 78: board-foot volume i n  no r the rn  c o n i f e r s  oP 

average t a p e r ,  1n terna t iona . l  $-inch r u l e  

Estimated rnerchanta.ble he igh t ,  i n  16-foot  logs 
D.b.h. . 

1 1 $ 2 2 $ 3 4 4 i  5 



Table 17.--FORM CLASS 79: board-foot volume i n  nor thern  con i fe r s  of 

average t ape r ,  I n t e r n a t i o n a l  &-inch r u l e  

Estimated merchantable he ight ,  i n  16-foot logs  
D.b.h. 

1 I$ 2 1 26 1 3 33 4 LZ 5 1 



Table 18.--FORM CLASS 80: board-foot volume i n  no r the ra  c o n i f e r s  of 

avera.ge ta.per, I n t e r n a t i o n a l  $-inch r u l e  

D.b.h. 
Estimated merchantable he ight ,  i n  16-foot logs 

1 1 
12 2 2 $ 3 



Table 19.--URM CLASS 81: board-foot volume i n  northern conifers  of 

average t aper ,  Interna.tiona1 $-inch r u l e  

D.b.h. 

10 40 52 62 71 -- -- -- -- -- 
12 60 80 96 109 120 - - -- -- -- 
14 85 113 137 156 172 187 -- -- -- 
16 115 153 183 210 233 254 274 -- -- 
18 148 199 238 274 305 332 357 380 -- 

20 185 249 299 343 382 417 449 478 -- 
2 2 227 304 367 422 470 515 554 589 622 
24 272 367 443 509 568 622 671 714 753 
2 6 324 434 523 602 671 737 795 849 898 
2 8 378 507 612 703 790 864 931 996 1,351 

30 435 587 707 815 911 999 1,079 1,153 1,221 

- 

Estimated merchantable height ,  i n  16-foot logs 
. 

1 2 1. 2 31 -2 3 3& 4 4$ 5 



- - .  . - - - -  - - - - - - -  -- 
Everage taper.  International &-inch rule  

D.b.h. 

10 41 54 6 5 74 -- -- -- -- -- 
12 62 82 95 113 124 134 -- -- -- 
14 88 117 142 162 178 194 208 - - -- 
16 117 157 189 216 241 262 283 -- -- 
18 153 205 246 283 315 343 369 393 - - 

20 190 256 308 354 394 430 463 494 518 
22 232 312 378 434 484 531 572 608 643 
24 281 377 456 525 585 642 693 738 777 
26 331 446 538 620 691 759 820 876 926 
28 388 532 630 724 815 851 961 1,029 1,086 

30 4.47 603 727 839 938 1,029 1,112 l , l e 9  1,260 

Estimated merchantable height, i n  16-foot logs 

1 1 4  2 23 3 I 3 l  ( 4 4h 5 



0 

Table 21.--FORM CLASS 83: board-foot volume i n  northern conifers o f  cx> 2 
0 P 

average taper ,  In ternat ional  &-inch ru le  
U1 a 

Estimated merchantable height, i n  16-f oot logs  
D.b.h. 

1 I l a 1  2 .2 .:- 2 3 3 4 4 44 5 

10 42 5 5 67 7 6 -- -- -- -- -- 
1 2  65 84 102 116 128 139 -- -- -- 
14  90 120 146 167 184 200 214 -- -- 
16 121 161 194 223 249 271 292 310 -- 
18 155 210 253 291 324 354 381 406 -- 

20 195 263 317 365 406 445 479 510 537 
2 2 240 320 389 447 499 547 590 629 665 
24 287 387 468 539 602 661 716 761 803 
2 6 341 458 554 639 713 784 847 906 957 
28 395 536 647 746 839 918 992 1,063 1,123 

30 458 619 748 863 966 1,061 1,148 1,228 1,301 



Table 22.--FORM CUSS 84: board-foot volume i n  northern conifers of 

average taper ,  In ternat ional  *-inch ru le  

Estimated merchantable height, i n  16-foot logs 
D.b.h. 

1 2 2$ 3 3 6 4 42 5 

10 43 57 69 79 86 - - -- -- -- 
12 66 87 105 120 132 144 -- -- -- 
1 4  93 124 150 172 190 207 221 -- -- 
16 123 166 200 230 258 280 301 321 -- 
18 160 216 261 300 334 365 393 419 -- 

2 0 200 270 327 376 419 460 495 527 557 
22 246 329 400 460 514 564 609 650 687 

296 397 481 554 620 681 739 785 829 
24 2 6 347 471 570 458 736 809 875 936 989 
28 406 550 665 768 864 946 1,024 1,097 1,160 

30 470 635 769 887 995 1,094 1,144 1,267 1,343 



Table 23.--FORM CLASS 85: board-foot volume i n  northern conifers of 
B" 

00 r 
P 

average t a p e r ,  In ternat ional  &-inch rule 5i 
V1 

Estimated merchantable height, i n  16-foot logs  
D.b.h. 

1 1 $ 2 24 3 4 44 1 5 

10 4 5 59 71 81 90 -- -- -- - - 
12 68 91 108 124 136 149 -- -- -- 
14  95 127 154 177 196 214 228 - - -- 
16 127 171 206 237 266 289 311 332 -- 
18 164 222 268 308 344 376 405 432 456 

2 0 205 277 336 387 432 475 511 544 576 
2 2 251 338 411 473 529 581 627 671 709 

302 407 493 569 637 700 759 809 855 
24 2 6 357 484 586 677 758 834 903 966 1,020 
2 8 417 564 683 790 888 974 1,056 1,131 1,197 

30 481 651 790 911 1,023 1,126 1,220 1,306 1,384 



Table 24.--FORM CLASS 86: board-foot volume i n  northern conifers of 

averaRe taper. In te rna t iona l  &-inch rule 

D. b. h. 
Estimated merchantable height, i n  16-foot logs  

1 1 l t / 2  / 2 3 1  3 . 1  3 1 1  4 4 $ 1  5 

LO 46 61 74 84 94 -- -- -- -- 
1 2  69 92 112 128 141 155 -- -- -- 
14  97 131 158 182 203 221 235 -- -- 
16 131 176 212 245 275 298 321 343 -- 
18 169 228 276 317 354 388 418 446 470 

2 0 211 285 346 398 445 490 527 561 596 
22 257 347 422 487 545 598 646 693 732 
24 308 417 506 584 655 720 779 833 882 
26 368 497 603 696 781 859 931 9 9 6 1 , 0 5 2  
2 8 428 579 701 813 913 1,002 1,088 1,165 1,234 

30 493 668 812 936 1,052 1,159 1,257 1,346 17k26 




