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Surp lus b a rk  is  cu r ren t ly  the m o s t  p e rp lex in g  r e s id u e  p r o b lem  fa c in g 
the w ood  c o n v e r s io n  in du str ie s .  The v o lum e o f bark  r e s id u a l is  s o  g r ea t  that 
it m u st be continually r em o v e d  f r om  the m i l l  s i t e s .  R em ov a l is  n o rm a l ly  
a c c om p l i s h e d  by burning. The in it ia l c o s t  c om b in ed  with c o s t s  o f op e ra t ion  
and main tenance o f a r e s id u e  bu rner a r e  la r g e  enough to a ffe c t a m a rg in a l 
p ro f it  industry. T h e se  c o s t s  can b e c om e  even  h igher, depending on a ir- 
po llu tion  c on t r o l m ea su r e s .  New te ch n o lo gy  has d ev e lo p ed  m eth od s fo r  c o n ­
v e r t in g  s la b s  and ed g in g s  f r om  a l ia b i l ity  to an a s se t .  That p r o b lem  having 
b een  re l iev ed , the u t i l iza t ion  o f ba rk  is  now r e c e iv in g  in c r e a s in g  attention.

A c c e le r a t in g  t e ch n o lo g ic a l  r e s e a r c h  p r om is e s  that the p ro f ita b le  c o n ­
v e r s i o n  o f ba rk  into u se fu l p rodu c ts  i s  not far off. A p r e r e q u is i t e  to the 
s e le c t io n  o f any lo ca t ion  fo r  a c o n v e r s io n  indu stry  i s  a know ledge o f the 
quantity of raw  m a te r ia l  ava ilab le  in a p r o p o s e d  area. Th is study was d ir e c t e d  
tow ard that end.

O b je c t iv e s

The f i r s t  o b je c t iv e  o f the study was to d ev e lo p  a s im p le  techn ique fo r  
m ea su r in g  the quantity o f ba rk  on a log. The s e c o n d  o b je c t iv e  was to p rov id e 
a m ethod f o r  d e term in in g the quantity of b a rk  r e s id u e  g en era ted  by a m i l l  
through the u se  o f lo g  s c a l e  data. The th ird  o b je c t iv e  was to a ctua lly  u se  the 
m ethods d e r iv ed  to m ea su r e  the amount o f bark  ava i lab le  in a g iv en  area.
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Methods, Equipment, And Techn iques

S e v e r a l  m e th od s  w e r e  c o n s i d e r e d  f o r  m ea su r in g  the v o lum e  o f  bark on 
a log. In o r d e r  of d e c r e a s in g  p r e c i s i o n  but in c r e a s in g  s im p l i c i t y  they a re :

1. M ea su r e  the v o lum e  of the lo g  by  water im m e r s i o n ,  b e f o r e  and after 
ba rk  remova l .

2. M ea su r e  the v o lum e  o f  a d i sk  cut f r o m  a log, b e f o r e  and a fter bark 
remova l .

3. Pho to g raph  the log ends and d e t e rm in e  the r e la t iv e  p e r c e n t a g e s  of 
ba rk  and wood. ^

4. M ea su r e  the d iam e t e r s  in s id e  and ou t s id e  the bark  and c om p a r e  the 
v o lum e s  of the cy l in d e r s ;  then c o r r e c t  the v o lum e  data fo r  f i s s u r e s  and vo ids .

The f i r s t  th ree  m e th od s  r e q u i r e  s p e c i a l  s c a l e s ,  c am e r a s ,  or  im m e r s i o n  
tanks. The la s t  me thod  was c h o s en  b e c a u s e  it c ou ld  be app l ied  ea s i ly ,  us ing 
t o o l s  n o rm a l l y  found at a sawm il l .  In the p r e s en t  study the fo l low ing number 
o f  l o g s  w e r e  m ea su r e d :  191 Inland D ou g la s- f i r  (P s eu d o t su ga  m enz ie s i i) ,  183 
p on d e r o sa  pine (Pinus p o n d e r o s a ), and 181 w e s t e r n  la r ch  (Lar ix  o c c i d e n t a l i s ). 
In m o s t  c a s e s  the l o g s  m e a s u r e d  w e r e  32 fe e t  long. They w e r e  c onv e r t ed  to 
16-foot l o g s  fo r c onv en ien c e  and uniform ity, and w e r e  s c a l e d  as such.

Bark  Th ickne s s

The l o g s  w e r e  m e a s u r e d  at both ends fo r  ba rk  th i ckne s s .  A Swed ish  
ba rk  gauge was u s e d  in making the de te rm ina t ion s .  The a v e r a g e s  and ran ge s  
of t h i c k n e s s e s  by s p e c i e s  and d iam e te r  c l a s s  a r e  shown in Tab le  1. The 
av e ra g e  bark  th i ckne s s  c u r v e s  a r e  shown in F i g u r e  1. By us ing the cu rv e s ,  
a v e r a g e  bark th i ck n e s s e s  can be c om p a r e d  with any d iam e te r  c l a s s  that a 
m i l l  m ay  be using. It m ay  be d e s i r a b l e  to ch e ck  the fit o f this data aga in s t  the 
ba rk  ch a r a c t e r i s t i c s  found at an indiv idual mi l l ,  o r  a ga in s t  p r e v i o u s l y  pub­
l i sh ed  data.

The p e r c en ta g e s  may  be d e t e rm in ed  by en la rg in g  the photograph and 
m ea su r in g  the r e la t iv e  a r e a s  with a p lan imeter . An a l ternate method  i s  to 
cut out and we igh the parts o f the photograph r e p r e s en t in g  bark  and w ood  with 
a s en s i t iv e  balance.
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DIAMETER CLASS MIDPOINTS (INCHES)
(INSIDE BARK)

FIGURE I -  BARK THICKNESS BY SPECIES AND DIAMETER CLASS
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At the s am e  t im e  that ba rk  th i ckne s s  m ea su r em en t s  w e r e  taken, the l o g  
d iam e te r  ou ts id e the bark  at both ends and the b oa rd  foot s c a l e  w e r e  a l s o  
m e a su r e d  and r e c o r d ed .  D iam e t e r s  w e r e  m e a s u r e d  with s tandard lo g  c a l i p e r s  
to the n e a r e s t  tenth of an inch. B oa rd  foot v o lum e s  w e r e  d e t e rm in ed  with a 
s tandard S c r ibn e r  D e c im a l  C s c a l e  stick. The d iam e t e r  in s id e  the bark (DIB) 
was r ead i ly  c ompu ted  f r om  the d iam e te r  ou t s id e  the bark (DOB) and the bark  
th i ckne s s  (BT).

DOB - 2(BT) = DIB
The av e ra g e  bark  v o lum e (uncorrected) was d e t e rm in ed  fo r ea ch  log  

using the fo l low ing f o rmu la s :
L a r g e  end Sma l l  end Log  a v e ra g e

DOB_____________ +_______________ DOB = DOB
2

and
Lar g e  end

DIB______________ 1
2

Sma l l  end 
DIB

Log av e ra g e  
DIB

The av e ra g e  DOB and DIB 
T hu s :

Log av e ra g e  
c r o s s - s e c t i o n a l  - 
a rea  f r om  DOB

and
Log av e ra g e  
bark  c r o s s -  x
s e c t i ona l  a r ea

w e r e  then c onv e r t ed  to rel

L og  a v e ra g e  
c r o s s - s e c t i o n a l  =
a rea  f r om  DIB

Log Log
length = bark

vo lum e  (Un

lative a r e a s  of c i r c l e s .

Log av e ra g e  
bark  c r o s s -  
s e c t i ona l  a r ea

rre c ted)

The above method i s  b a s i c a l l y  the s am e  as that d e s c r i b e d  by M ey e r  (8) 
and by Dob ie  (2), although somewhat s imp l i f ied . The log  bark v o lum e  as 
ca l cu la ted  above make s  no p r o v i s i on  fo r  f i s s u r e s  and vo ids ,  and th e r e f o r e  i s  
not a true represen ta t ion. Subsequent c o r r e c t i o n  fo r  this d e f i c i en cy  was 
applied. Other studies, such as tho se  of D o s t  (3) and Lamb (6), have a s s um ed  
a f igure of 21 cub ic  fe e t  of ba rk/M fbm  for m ix ed  s p e c i e s  without r e f e r en c e  
c i tat ion for method of  calculat ion. F ie l d  (4) has s im i l a r l y  u s e d  a f igu re  of 
1000 pounds o f bark per thousand b oa rd  feet.
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Ca lcu la t i on  of  Vo id  V o lum e in the Bark  Cy l inder

The v o lum e  of the ba rk  c y l in d e r  was d e t e rm in ed  f r om  m e a s u r em e n t s  
taken at the r i d g e s  in o r d e r  to avo id  the f i s s u r e s .  Th is  was done to en su r e  
that the m e a su r em en t s  r e f l e c t e d  an a v e r a g e  of the m a x im um  ba rk  th i ck n e s s e s .  
As a c on s equ en ce ,  the v o id s  c r e a t e d  by the i r r e g u l a r i t i e s  and f i s s u r e s  in the 
ba rk  had to be c om p en s a t e d  fo r the final ana ly s i s .  This was done with c o r ­
r e c t i o n  f a c t o r s  d e t e rm in ed  fo r  each s p e c i e s  in the fo l l ow in g  m anner :  The l o g s
s e l e c t e d  w e r e  c h o s e n  fo r  m a x im um  var ia t ion  in ba rk  th i ckn e s s  and d iam e te r .  
T h o s e  with d am ag ed  ends w e r e  r e j e c t e d .  P r o f i l e s  o f the ba rk  c y l in d e r s  o f 
10 to 20 l o g s  per s p e c i e s  w e r e  t r a c e d  on paper. Later, in the labo ra to ry ,  a 
sm oo th  l ine was c i r c u m s c r i b e d  around the h igh points of the b a rk  out l ine to 
r e p r e s e n t  DOB, and a c i r c l e  (or e l l ip s e ,  wher e  appropr ia te)  was drawn in s id e  
the outl ine to r e p r e s e n t  DIB. F i g u r e  2 show s an i l lu s t ra t i on  of the technique. 
The cen te r  was cut out and the ou t s id e  was cut away s o  that the r e su l t in g  r ing 
r e p r e s e n t e d  the c r o s s - s e c t i o n  a r e a  o f  the ba rk  cy l inder.  The paper  r ing was 
w e igh ed  on a sm a l l  t o r s i o n  ba lan ce  to the n e a r e s t  one hundredth g ram . The 
v o id s  w e r e  cut away and the r ing which r e p r e s e n t e d  the ac tua l b a rk  c r o s s -  
s e c t i o n a l  a r e a  was w e igh ed  again. The we igh t  lost, i. e. the w e igh t  of the 
vo ids ,  d iv ided by the we igh t of the c om p l e t e  r ing (x 100) gav e  the p e r c en ta g e  
of vo ids .  F o r  examp le ,  the r ing f r o m  one t ra c in g  of a pine lo g  w e igh ed  1. 77 
g r am s ;  after the v o id s  w e r e  cut out the r ing w e igh ed  1.29 g r am s ,  a l o s s  of 
27 percen t. T h e r e f o r e  the v o lum e  of the b a rk  cy l ind e r  had to b e  r e d u c e d  by 
27 p e r c en t  to ge t  a true m e a s u r e  of the v o lum e  of ba rk  p r e s en t  on the log.
This d e t e rm ina t ion  could, o f  c o u r s e ,  be a c c om p l i s h e d  f r om  pho to g raph s  as 
w e l l  as t ra c in g s .

F o r  each  of the th r ee  s p e c i e s  c on s id e r e d ,  the a v e r a g e  f i g u r e s  a re :

T h e s e  f i g u r e s  r e p r e s e n t  the p e r c en ta g e  of the v o lum e  of the ba rk  cy l inder,  
as m ea su r ed ,  which i s  a c tua l ly  void. They in c lude not on ly the f i s s u r e s  in 
the bark, but a l s o  the v o id s  re su l t in g  f r om  i r r e g u l a r i t i e s  in the out l ine of the 
w o od  cy l ind e r  itse l f .

^Chamber la in  and M eye r  (1) pub l i shed  a further e la b o ra t i on  of M ey e r ' s  
1946 study (8), which takes v o id s  and f i s s u r e s  into account. The paper i s  c o n ­
c e r n e d  with co rdw ood ,  however ,  and the c o r r e c t i o n  f a c t o r s  d e v e l o p ed  a r e  not 
r e ad i ly  app l ied  to saw lo g s .

P on d e r o s a  pine 
D ou g la s- f i r  
W e s t e rn  la r ch

26 p e r c en t  v o id  v o lum e
27 p e r c en t  v o id  v o lum e
28 p e r c en t  v o id  v o lum e
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FIGURE 2 .-  ILLUSTRATION OF SAMPLING 
TO OBTAIN BARK VOLUME AND 

BARK VOID VOLUME
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Tab le  2 and the g raph s  shown in F i g u r e s  3 and 4 s um m a r i z e  the c o r ­
r e c t e d  data c on c e rn in g  bark  v o lum e  by s p e c i e s  and d iam e t e r  c l a s s e s .

S p e c i f i c  G rav i ty  o f Bark

As noted p rev iou s ly ,  the s e c o n d  ob j e c t i v e  o f this s tudy was  to p r o v id e  a 
method  fo r d e te rm in in g  the quantity, in t e rm s  of both we igh t  and vo lume, of 
ba rk  p r o du c ed  by a m i l l  through the u s e  of s c a l e  data. The m e th od  d e v e l o p ed  
fo r  ca lcu la t ing  ba rk  y ie ld  d epends on the s p e c i f i c  g r av i ty  of the bark.

The o r i g in a l  s p e c i f i c  g rav i ty  m e a s u r em en t s  w e r e  m ad e  on p i e c e s  of 
b a rk  f r om  1962 samp l in g s .  S p e c i f i c  g rav i ty  was b a s e d  on d e t e rm ina t ion s  of 
g r e e n  v o lum e  and ov en -dry  weight. To en su re  a " g r e e n "  condit ion, the s a m ­
p le s  w e r e  s oak ed  in water f o r  th r ee  w eek s.  The que s t i on  a r o s e  as to whether 
the b a rk  on the l iv ing t r e e  or  the ty p i ca l  " d e ck e d "  lo g  w a s  as wet as the s oak ed  
sam p le s .  It was h yp o th e s i z e d  that the soak ing m ight have sw e l l e d  the b a rk  b e ­
yond its n o rm a l  state, thus c r ea t in g  a f a l s e  m e a s u r e  of s p e c i f i c  grav ity. To 
t e s t  this hypo th es i s ,  a l a r g e r  s am p l e  was taken to find the s p e c i f i c  g r av i ty  of 
the b a rk  in the d e ck ed  condit ion. A pp r o x im a t e ly  40 s am p l e s  w e r e  c o l l e c t e d  
f r om  the lo g  deck. The av e r a g e  s p e c i f i c  g r av i ty  va lu e s  c om pu t ed  by the o r i g i ­
nal and by the ch e ck  m e th od s  w e r e  exa c t ly  the same,  with the e x c e p t i on  of 
p on d e r o s a  pine, which had sw o l l en  by an amount that was m e a s u r a b l e  but not 
s ta t i s t i ca l ly  s ign i f icant. The ch e ck  data w e r e  i n c o r p o r a t e d  with p r e v io u s  data 
to s t reng then the r e l ia b i l i t y  of the ir m eans.

The bulk of the data on log  and ba rk  v o lum e s  and the s p e c i f i c  g rav i ty  
d e te rm ina t ion s  w e r e  made  by L loyd R ee sm an ,  John Stephenson, and Tony 
C a r l s o n  while they w e r e  students at the Un iv e r s i ty  o f Montana. The p r o c e d u r e  
was d e s c r i b e d  in the ir unpub l i shed paper, "A P r e l im in a r y  Inve s t i ga t i on  o f  
Bark  R e s idu e  in the M i s s ou la ,  Montana, Working C i r c l e .  " Eugene  C lawson, 
a l s o  a f o rm e r  student, p e r f o rm e d  the samp l in g  check. S um m a r i z e d  r e s u l t s  of 
the c on s o l id a t e d  ba rk  s p e c i f i c  g rav i ty  d e te rm ina t ion s  a r e  as f o l l ow s :

S p e c i e s  
P on d e r o s a  pine 
W e s t e rn  la r ch  
D ou g la s- f i r

S p e c i f i c  G rav i ty
. 31 
. 35 
.48
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DIAMETER CLASS MIDPOINTS (INCHES)
(INSIDE BARK)

FIGURE 3-VOLUME OF BARK (CUBIC FEET) PER MbP GROSS

LOG SCALE BY DIAMETER CLASSES
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The se  f i gu r e s  may be c o n s i d e r e d  va l id throughout the M i s s ou la  work ing 
c i r c l e .  As a matter  of incidental interest, and to p robe  the p o s s i b l e  e f fe c t s  
of p r o lon ged  soaking such as might be encoun ter ed  in water s to rage ,  an 
aux i l iary te s t  was run. A l im ited  s am p le  of each of the three s p e c i e s  was 
m ea su r e d  v o lum e t r i ca l ly  f r e sh  f r om  the deck, and aga in after a p e r i o d  of 
vacuum, p re s  sure, and p ro lon ged  soaking. It was found that av e ra g e  addit ional 
bark swel l ing was 15.9 percen t in larch, 10. 3 p e r c en t  in p on de r o sa  pine and 
2. 5 pe rcen t in Doug las- f ir .  The fact that such swe l l in g  i s  p o s s i b l e  is inc luded 
h e r e  to caution the r ead e r  aga in s t  in d i s c r im ina te  app l ica t ion of the data p r e ­
sen ted in the main body of this study.

Ca lcu la t ion of Bark Y ie ld (Tons/Mbf and Lbs/cu. ft)

The d iam ete r  c la s s i f i c a t i o n  and s ca l in g  w e r e  ment ioned ea r l i e r .  While 
neither of the se  m ea su r em en t s  a re  needed  to find the vo lume of bark on a log, 
they a l low p red ic t ion  of the bark y ie ld  for a part icu lar d iam ete r  c l a s s  on the 
b a s i s  of the av e ra g e  log  s c a l e  for that c la s s .  The d iam ete r  c l a s s e s  th em ­
s e lv e s  w e re  e s tab l i sh ed  on the suppo s i t ion  that bark vo lume did not bea r  a 
constant re la t ionsh ip  to d iameter. It was a l s o  r e c o g n i z e d  that lumber r e ­
c o v e r y  in boa rd  feet d o e s  not vary  in constant rat ion with the d iam ete r  of the 
log. A sm a l l  log, cut into lumber, y ie ld s  a l ow er  p e r c en ta ge  o f its total 
vo lume as s c a l e d  lumber than doe s  a la r g e  log. There fo re ,  if ba rk  y ie ld  was 
to be re la ted  to the board- foo t  log sca le, the u se  of d iam ete r  c l a s s e s  was 
n e c e s s a ry .

The fo l low ing p r o c edu re  was u s ed  to d e te rm in e  the tons of oven-dry 
bark per thousand board  feet (gro s s  log sca le) by s p e c i e s  and d iam e te r  c la s s .  
The vo lume of bark on the ave ra g e  log i s  a g iven c l a s s  was c onv er t ed  to weight 
by mult ip lying vo lume t im e s  vo lume-weigh t (der ived f r om  s p e c i f i c  gravity) of 
the bark. The resu lt ing oven-dry bark weight of the av e ra g e  log was d ivided 
by its s c a l e  in thousands of b oa rd  feet. This ca lcu la t ion r ev ea led  the weight 
of bark in pounds per thousand board  feet o f log  s ca le .  Pounds of bark w e re  
then conv er t ed  to show tons of bark per thousand b oa rd  fe e t  log  s ca le .  The se  
va lues a re  p re s en ted  graph ica l ly  in F igu r e  5.

A s e c ond  m ea su r e  of bark yield, pounds of bark per cub ic  foot of wood  
by s p e c i e s  and d iameter  c la s s ,  was s im i l a r l y  computed. The av e ra g e  bark 
v o lume of a log in a g iven c l a s s  was c onv er t ed  to weight in pounds as d e s c r i b e d
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DIAMETER CLASS MIDPOINTS (INCHES)
(INSIDE BARK)

FIGURE 5 - TONS OF BARK PER MbF GROSS LOG SCALE
BY DIAMETER CLASSES
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DIAMETER CLASS MIDPOINTS (INCHES)
(INSIDE BARK)

FIGURE 6 -POUNDS OF BARK PER CUBIC FOOT OF 
WOOD BY DIAMETER CLASSES
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in the p r e c e d in g  paragraph. Th is w e igh t w as then d iv id ed  by the a v e r a g e  
cu b ic  foo t conten t o f su ch  a lo g  to in d ica te  the pounds o f ba rk  per cu b ic  foot 
of wood. T h e se  va lu e s a r e  p r e s en t e d  in F ig u r e  6.

The ba rk  y ie ld  c u rv e s  (F igu re s 5 and 6) m ay  be u s e d  to  c a lcu la te  the 
y ie ld  of a p a r t icu la r  m i l l  if g r o s s  lo g  s c a l e  by d iam e te r  c l a s s  is  r e c o r d e d  
during sca l in g . T h e se  cu rv e s  m ay a l s o  find a pp l ica t ion  in fu ture s tu d ie s  r e ­
lating to the e f fe c t  o f ba rk  on the cu r ren t ly  popu lar w e igh t- s ca l in g  o f l o g s ,  or 
in tran sp o r ta t ion  ton /m ile  c o s t  s tud ie s. H ow ever, it m u st be b o rn e  in m ind 
that th e se  a re  ov en -dry  w e igh ts and that b a rk  can  h o ld  s i z e a b l e  w e igh ts  of 
w a t e r .

An E xam p le  Of U se Of The Bark Y ie ld  C u rv e s  (F igu re s 5 and 6)

As an exam p le  o f the u se  of the graph s (F igu re s 5 and 6), a s sum e  that 
a saw m il l  has the fo l low in g  annual cut o f w e s t e r n  la rch :

By s im i la r ly  u s in g the s c a l e  data fo r  the other s p e c i e s  cut by the m i l l  
and the a pp rop r ia te  s p e c i e s  cu rv e  f r om  F ig u r e  6, the to ta l y ie ld  can be found.

16' W este rn  L a rch  L o g s

D iam ete r  7.6 11.6 15.6 19.6 23.6 27.6
c la s s  11.5 15.5 19.5 23.5 27. 5 31.5
Mbf log  800 1500 1200 700 500 200'
s c a le
(gro ss)____________________________________________________________________________________

R e fe r r in g  to F ig u r e  5, s e l e c t  the ba rk  tonnage va lu e s fo r  the c o r r e s p o n ­
ding d iam e te r  c l a s s e s  o f th is s p e c i e s .
D iam e te r  A v e ra g e  annual T on s o f ba rk  Annual y ie ld
c l a s s  cut by d iam e te r  p e r  Mbf o f w e s te rn
__________   c l a s s  (Mbf)   la r ch  bark  (tons)
7.6- 11.5 800 x .457 366
11.6- 15.5 1500 x  .281 421
15.8-19.5 1200 x .204 245
19. 6-23.5 700 x  .162 113
23.6- 27.5 500 x  .148 74
27.6- 31.5 200 x  .132 26

Tota l 4900 Mbf T ota l 1245 tons
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The cu rv e s  a l low  the m i l l  o p e r a t o r  to se t up and u se  any d iam e te r  c l a s s e s  he 
may choo se ,  as long as they b eg in  at 7. 6 in ches  and a r e  in the s am e  s ca l e .

An industry  such as the pulp industry, u s ing a cub ic  m e a s u r e  in s t ead  o f 
a b oa rd  m ea su r e ,  would apply the va lue s  f r om  the cu rv e s  in F i g u r e  6 in c o m ­
puting bark  yie ld. The p r o c e s s  would be s im i l a r  to the b oa rd  foo t  ca l cu la t ion  
and c om pa ra b l e  r e su l t s  would be obtained.

R e su l t s

The technique fo r  m ea su r in g  the v o lum e of ba rk  on a log  may be app l ied  
to any type of bark. S p e c i e s  with rough c o r r u g a t e d  bark should have v o lum e s  
c o r r e c t e d  fo r  vo ids .  The method fo r this p r o c e d u r e  that has b een  d e s c r i b e d  
h e r e  is app l i cab le  to l a r g e  lo g s ,  while the meth od s  d e s c r i b e d  by M ey e r  (8) 
and Chamber la in  and M ey e r  (1) may be m o r e  su itab le fo r  c o rdwood .

C u rv e s  have b een  e s ta b l i sh ed  whereby  m i l l  o p e r a t o r s  in w e s t e r n  Montana 
can qu ick ly  and e a s i l y  c ompu te  the v o lume of bark r e s id u e  they a r e  g e n e r a t ­
ing. The cu rv e s  in F i g u r e s  5 and 6 enable the m i l l  o p e r a t o r  to e s t im a te  his 
b a rk  v o lum e if the fo l low ing cond it ion s  preva i l :  (1) g r o s s  log s c a l e  i s  r e ­
c orded , (2) log  s i z e  (diameter in s id e  bark) is r e c o r d e d  a long with the s ca le ,  
and (3) f ir and la r ch  a r e  s c a l e d  separa te ly .  An examp le  o f  bark y ie ld  c o m ­
putation is given.

The bark  y ie ld  of s ev en  m i l l s  in the M i s s ou la  a r ea  has b een  est imated. 
This e s t ima te  was made  under l e s s  than op t imum  c i r c um s t a n c e s ,  s in c e  the 
three  cond it ions s p e c i f i e d  in the p r e c ed in g  pa rag raph  are  not n o rm a l ly  m e t  at 
present. However, it i s  fe l t that the b e s t  p o s s i b l e  e s t im a te  m ay  be of value, 
if only to point up the magnitude o f the quantit ies involved.

S ince the lo g  s o u r c e s  o f  the m i l l s  in the M i s s ou la  a r ea  r e p r e s e n t e d  in 
the data of this study c o v e r  the m a j o r  por t ion of w e s t e r n  Montana, the data 
a re  b e l i e v ed  to be va l id  fo r  the en t ire  area. In c a s e  th e re  i s  doubt that the 
bark  th icknes s  c h a r a c t e r i s t i c s  o f l o g s  cut at a par t i cu la r  m i l l  match tho se  of 
this study, cu rv e s  a r e  p rov id ed  (Figure 1) which may  be u s e d  to c om p a r e  the 
study data with l o c a l  data. If l o c a l  ba rk  c h a r a c t e r i s t i c s  a r e  not found to match 
tho se  o f  F i g u r e  1, then the ent ire s equ en c e  of v o lume and s p e c i f i c  g rav i ty  
de term ina t ion s  mu s t  be p e r f o rm ed  as d e s c r ib ed .
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E st im a ted  1964 Bark Y ie ld  F r om  Seven M i s s o u la  Sawm il l s

T o  date, th e re  has not b een  an e s t im a te  o f  the bark r e s o u r c e s  o f  the 
M i s s ou la  area. Lack o f  a c cu ra t e  data prevents  any m o r e  than a rough e s t i ­
mate  at this t ime. As ment ioned  ea r l i e r ,  the m i l l s  do not now r e c o r d  g r o s s  
log  s c a l e  or  a v e ra g e  log  s i z e .  In addition, f i r  and la r ch  a r e  frequent ly  cut 
to g e ther  and so ld  as a m ix ture ; th e re f o r e ,  s epa ra te  f i g u r e s  a r e  u sua l ly  not 
avai lab le fo r  th e s e  two s p e c i e s .  S ince the bark y ie ld  v a r i e s  s o  w id e ly  between 
s p e c i e s ,  la ck  of a c cu ra t e  data fo r  cut and av e ra g e  s i z e  p r e c lu d e s  anything 
other than a rough est imate. It is  felt, however, that even a rough e s t im a te  
i s  better than no e s t im a te  at all.

In 1964 the s ev en  M i s s o u la  s awm i l l s  s tud ies  cut by s p e c i e s :  p onde r o sa  
pine, 90 m i l l i o n  b oa rd  feet; D oug la s- f ir ,  100 m i l l i o n  b oa rd  feet; w e s t e r n  
larch, 78 m i l l i on  b oa rd  feet; and m inor  amounts o f  other s p e c i e s .  A v e ra g e  
log s i z e s  va r i ed  with s p e c i e s  and with pu rp o se  of the m il l. G en e ra l ly  f ir  and 
la rch  cut for d im en s ion  av e ra g e  13-14 inches DIB at the sm a l l  end. F i r  and 
la r ch  cut for p lywood av e ra g ed  14 and 18 in ches r e s p e c t iv e ly .  Pine cut fo r 
shop lumber av e ra g ed  18-20 inches, and that cut fo r v en e e r  av e ra g ed  24 inches.

Using the m i l l s '  lumber s c a l e  f i g u r e s  and app rop r ia t e  a v e ra g e  log  
s i z e  values, the bark  y ie ld  in 1964 was e s t im a ted  as shown be low :

Reduc ing the se  f i g u r e s  fo r  a ru le-o f- thumb av e ra g e  shows that these 
m i l l s  g en era te  app rox ima te ly  725 oven-dry  pounds of bark r e s id u e  per thou­
sand board  feet lo g  s c a l e  o f  m a t e r ia l s  p r o c e s s e d .  This is obv iou s ly  s i gn i f i ­
cantly dif ferent f r om  the 1000 pound f igu re  of F i e l d  (4) and aga in points out 
the need fo r  m o r e  s p e c i f i c  data f r om  di f ferent r e g i on s .  R e f e r e n c e  to  F ig u r e  3 
l ik ew is e  r e v ea l s  the p o s s i b l e  e r r o r  of using a g en e r a l  f igure, such as 21 
cub ic fe e t  of bark per thousand boa rd  feet, in in d i s c r im ina te  appl ication. The 
need for a un i f o rm  b a s i s  f o r  stud ies re la t ing to  quantitative de term ina t ion  of 
bark i s  c l e a r ly  apparent.

S p e c i e s  
P on d e r o sa  pine 
D oug la s- f i r  
W este rn  la r ch

Tons ov en-dry  bark
22, 202 
54,312 
20, 640

Total 97, 154 tons of bark f r om
268 m i l l i o n  b oa rd  feet
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