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Introduction 

A s  t h e  supply of old-grawth timber i n  t h e  Douglas-fir region 
decreases, t h e r e  w i l l  be a continuous increase in t h e  use of second 
growth. Eventually the e n t i r e  wood-using industry w i l l  be wholly 
dependent on the younger timber stands, The exact amount of second 
growth being cu t  a t  present  i s  no t  known, but it is  estimated t h a t  c lose  
t o  one-third of t h e  lumber production i n  the Douglas-fir region came8 
f rm timber l e s s  than 160 years  old,  o r  what a r e  commonly lnum a s  
second-growth stands. The acreage of these  young timber stands i s  s i se -  
able.  Recent surrey f i gu re s  show second-growth f o r e s t s ,  plus recen t ly  
cut-over lands, amount t o  approximately two-thirds of t h e  commercial 
f o r e s t  land i n  the Douglas-fir region. 

Before 1940 only a l imi ted amount of second-growth timber was cut. 
However, the lessened supply of old growth and t h e  b r i sk  demand f o r  wood 
products during t h e  war and postwar years have es tabl ished good markets 
f o r  t h e  young timber, With these  markets has  come the opportunity t o  
put the  younger timber stands under good management. Researoh s tud ies  
ind ica te  t h a t  periodic th innings  can be made i n  t h e  young stands without 
deareasing t he  volume of the f i n a l  crop. I n  young timber stands there 
i s  a high mor ta l i ty  of t r e e s  due t o  crowding, and periodic thinning8 can 
be 80 designed t h a t  they f o r e s t a l l  t h i s  morta l i ty .  The research r e s u l t s ,  
which look promising, need t o  be t e s t ed  on commercial-sized operations 
t o  see  i f  they  a r e  economiaally feas ib le .  A number of such t e s t s  ere 
being made by both pr ivate  canpanies and gover-ent agencies. 



I n  1948 one such c u t t i n g  experiment w a s  s ta r t ed  by t h i s  S ta t ion  i n  ' 

cooperation wi th  t h e  Willamette National Forest  and t h e  F a l l  Creek Lumber 
Company. The logging and mil l ing  of t h e  timber on t h i s  study area  was 
recen t ly  completed, and t h i s  r epor t  deals  primari ly with c o s t s  and pre- 
liminary r e s u l t s .  Growth p l o t s  have 9een es tabl ished i n  t h e  thinned * 

port ion and i n  t h e  adjoining uncut stand so a fu tu re  measure of growth 
and q u a l i t y  can be obtained. According t o  t h e  plan, t h i s  study w i l l  
extend over a period of nany years ,  with periodic c u t s  being made a t  C 

about 5- t o  lo-year i n t e r v a l s ,  

Description of t h e  Study Area 

The area on which t h e  study i s  being conducted i s  located on t h e  Big 
F a l l  Creek drainage of t h e  'West Boundary Ranger D i s t r i c t ,  Willamette 
National Forest. Approximately 198 acres  a r e  inclnded i n  t h e  study area;  
69 acres  were thinned and t h e  o ther  39 ac res  were l e f t  uncut as a check 
area. 

The stand consisted almost e n t i r e l y  of 90-year-old Douglas-fir 
timber, only a s c a t t e r i n g  of cedar,  hemlock, maple, and chinquapin being 
present.  Apparently most of t h i s  stand has been q u i t e  well-stocked f o r  
some time, Limbs a r e  small;  and most lower limbs have shaded o f f ,  leav- 
ing  better-than-average c l e a r  boles  f o r  a stand of t h i s  age. Decay i s  
l i g h t ,  consis t ing  of occasional b u t t  r o t ,  white pocket r o t ,  and a small 
amount of root  decay, S i t e  c l a s s  i s  I I I+ ,  about average f o r  t h e  region. 
The a rea  i s  located a t  about t h e  2,000-foot e levat ion,  and has gent le  t o  
moderate topography a l l  of which i s  favorable t o  t r a c t o r  logging. 

The area  logged contained an average of 47 M'board f e e t  Scribner 
log sca le  per a c r e  i n  trees 12 inches and l a r g e r ,  Trees of t h i s  s i z e  
averaged 115 per ac re  of which 76 were dominant ar codominant t r e e s ,  
Counting t r e e s  7 inches and l a r g e r  i n  diameter gave an average of 172 
per ac re  having a volume of 11,583 cubic f e e t ,  o r  about 130 cords. 
Table 1 shows t h e  number of t r e e s  per ac re  i n  the  o r i g i n a l  s tand,  those  
c u t  o r  destroyed in  logging, and those remaining. 

Study Objectives 

Chief object ive  of t h e  study i s  t o  determine t h e  economic and s i l v i -  
c u l t u r a l  advantages or  disadvantages of p a r t i a l  c u t t i n e  i n  second-growth 
Douglas-fir stands. Since repeated th innings  a r e  contemplated, one of 
t h e  long-range object ives  i s  t o  determine t h e  t r end  i n  volume and q u a l i t y  m 

increment of t h e  res idua l  stand, Costs of logging and re tu rns  from t h e  
mate r i a l  removed i n  subsequent th innings  and i n  t h e  f i n a l  regenerat ion 
cu t  w i l l  a l s o  be secured. 



Table 1.--Statistics f o r  logged area, Fall Creek thinning study - 1948-1949, by diameter class. 
* 

(values on per acre basis.) 

Number of trees 
56.4 96.9 104.7 38 .9 65 .8 
56.2 95.7 20.6 2 08 17 e 8  

28 e l  79.7 7 .5 2 02 5 *3 
Basal area ( s p e  feet) 

% :; 1643 23 a8 5 03 18 .5 
164.2 16.8 3 e 0  15.8 

40.1 1% *9 11 a 7  2 *7 9 *O 

Diameter class 

Average d.b.h. (inohes) 

13 03 17 e 6  6 04 4.2 7.2 12 e 2  

13 03 17.7 12 ,2 13 *7 11 09 15 08 
16.2 19 .o 16.9 lk .8 17 .7 18.2 

1 

I Dominant and Codominant tree s 

1 ut 145 138 124 139 

Douzlas-fir 

12% 
6.6+ 

11 ,6+ 

Volume, cubio feet  
8 # 242 887 170 717 
8 0 239 770 633 
7,952 607 128 

Original 

Average height ( feet)  
132 119 138 58 37 65 102 86 108 
132 119 98 106 97 126 118 132 % 140 132 124 113 128 139 131 141 

Volume, board feet ( ~ a r i b n e r  ) 

Total oonif'era 
Original 
stand 

' O t h r  conifers 
I 

Includes t rees destroyed i n  logging, most of which were small understory 
Western hemlooks. 

Original 
stand 

J 

stand 

' 

Cut 1/ Residual Cut 1/ Residual 



The main objectives of the i n i t i a l  thinning are: 

Quantity increment - To study the grorrth and response to release of 
t rees  i n  the residual stand by vigor, crom class, and release; and t o  com- 
pare the growth and rnortalitj; in residual stand with tha t  of the uncut 
check area, 

Quality increment - To study the quality gr0~7th response of t rees in 
the residual stand, and compare with the quality growbl~ obtained i n  the 
check area. 

To col lect  information and experience on the most 
eff ic ient  10g~gi.n~ me-thods that -,.sill also rinimize damage t o  the r e s idua  
stand. 

Cost and returns -'To determine costs and returns f o r  logs and lumber 
produced from p t . . t i a l l y  cut stands of this type. 

Timber t o  be removed i n  this experiment was 'appraised in the usual 
manner and advertised f o r  sale. Tine Fal l  Creek Lumber Company was the SUC- 

cessful bidder. This company operates a sapmnill, planing dll, and  OX, 
factory a t  Fa l l  Creek, Oregon. I n  addition, they operate a smdll, serf&- 
portable Swede gang m i l l ,  t~hich  i s  located 1 2  miles eas t  of t h e i r  m a i n  
m i l l .  Small logs produced i n  t h e i r  relogging operations are cut  in this 
gang mill, and the green lumber i s  trucked t o  the main plant. All logs 
produced i n  this experimental cutting mere manufactured in to  l m b e r  at 
the gang m i l l .  

Tree H a r w  Procedure 

&amination of the area showed that not more than about 25 percent 
of the timber volume should be removed i n  the first cut. It xas reasoned 
t h a t  cutting a greater volume mould leave the r e s i d u a  stand susceptible 
t o  windthrom, sunscald, and other mortality losses, and i n  addition, good- 
create an =cessive s lash hazard. On the other hand, it ivas estimated 
that a cut of this volune would permit an economical logging operation. 
Therefore, these t-tro points were given consideraticfi during the timber 
mmkLng i n  determining the volume t o  be cut, . 

The marking guide ajmed a t  leaaving the better-quality, vigorous trees 
in the stand. Trees marked f o r  cutting consisted of those tha t  were 

b 

expected t o  die before the next cut, defective o r  suppressed trees, and 
rough l h b y  t rees  whose cutting ~rould release trees of be t te r  qualfty. 
To minimize the shock to  the residual stand, reserve t r ees  were released 
on only one side. 

Timber marking was done W c e .  The first  time about two-thirds of 
the anticipated cut was marked. After the initial marking had been log- 
ged, the balance was designated i n  the .*oleam~p~~ marking. In the second 
marking any t rees  t h a t  had been severely injured in the L.r&-bia.l log& 
were designated fo r  cutting. 



Future grovith on the residual t rees i s  estimated a t  825 board feet, 
Scribner rule, per acre per yoar. On this basis return cuts can be made 
a t  &year intervals  a t  mhich time approxbmtely 63 thousand board feet of 
timber can be removed per acre nithout decreasing the gr&g stock. 
Costs per thousand fo r  removing this timber should be less than on the 
o r i g i n a l  cut as the timber w l l l b e  of larger s izes and logging roads and 
skid trails w i l l  be i n  place. Also the timber quality of future cuts 
g p Z 1 l  continue t o  improve, I 

Falling mas done almost entirely by hand. A pomr s m  vas tried, but 
was 'soon discontinued because i n  this test the method w ; ~ s  not as success- 
ful i n  avoiding damage t o  the residual trees. Logs were bucked W y  
i n f a  32-foot lengths; many of the smaller trees cut into one log, some as 
long as 5b feet. Utilization was to a &inch top diametbr. 

A D4 tractor was used for  yarding. Arches were not permitted, and 
logs were ground skidded t o  the various lan-s. S&idding distances 
were short-for the most p a r t  not over 800 feet. hading was done by 
mema of a mhg ing  boom self-loading truck, Hauiing distance to the 
mill was a l i t t l e  less than 5 miles. 

Because a rocked road traversed the area, very l i t t l e  road  cons*^- 
t ion was necessary: only a short spur about 300 f e e t  long and a short 
stretch a t  each l a n d h g  so loading could be done off  the main highway. 

Logging started i n  Uay 1948 and was closed in October on account of 
weather conditions, Work started again i n  April and was completed in . 
b y  1949. 

A total of 7,927 logs was cut. They had a total volume of 788 M 
board feet,  o r  an average of about 100 f e e t  per log, Deductions f o r  c u l l  
were light and avez aged a little more than 3 percent. 

Detailed logging costs were kept by the company axid are summarized 
in the t1Production Costs and Returnsn portion of this report. 

i her Grades and H l l i n g  Costs 

A 2-day study nas made a t  the Company's round-log gang nbll t o  get 
* data on lmber grade recovery f o r  this type of timber. Every log sawed 

during this period was scaled and graded, and a cer t i f ied  hrmber grader 
graded and t a l l i e d  every piece of lumber. These data were kept by indi- 
vidual logs, 

The ndll i s  equipped with a 24-inch Svrede gang headrig, a 6- by 48- 
inch four-saw edger, and a short ,green chain. It is  powered by a 350 
horsepoker Diesel motor. Cost of the m i l l  i s  estimated a t  $50,000. A 
crew of 8 men produces an average of 23 M board feet of lnmber per 8- 
hoar day. Only 2 x 41s and 2 x 6's were being produced. They mre 
trucked fo the company's m a i n  plant a t  F a l l  Creek f o r  further manufacture. 

I 



Long logs hauled from the moods were dmped i n  the pond where they 
were bucked in to  shor-ber lengths, chiefly 16 feet. Each low log 
given a number and d e n  bucked each s e g a p  a le t t e r .  I n  this manner it 
was possible t o  compile the mill data by d t h e r  short or long logs. hu\- 
ing the 2-day 355 long logscs, M c h  were bucked into 833 shorter lengths, 
were put throuzh the mill. The short lops scaled 42,540 board feet by tihe 
Scribner Decimal C log rule. The lumber produced from these logs  ta l l i ed  
40,910 board feet, a difference of 15; percent. 

O v e m  of lumber t a l l y  over log scale was not as high as was expected 
fo r  this type of m i l l  and for s m a l l  timber. If 1-inch lumber had also been 
cut, overrun would have been greater-some of the slabs going t o  the burner 
contained board material. Another reason for  the low overrun was thst the 
short logs gave l i t t l e  advantage on taper. Comparing woods scale on the 
long logs with lumber ta l ly  gave 28 percent overrun. This l a t t e r  figure 
is the one that  should be used f o r  computing overrun as logging costs and 
purchased logs were measured on the basis of long lengths as loaded on the 
W C ~ S  

S a n g  t ine  was obtained a t  the headrig f o r  each individual log. 
Figure 1 shows graphically the saazLrig time f o r  various lengths and dim 
ters. One of  the advantages of a gang headrig is  that  logs can be fed in 
a continuous stream, and length of log  has l i t t l e  effect  on l-er out- 
put. For example, 1,2 minutes mere required to saw a &foot log lJ. 
inches i n  diameter, and 0.75 minutes t o  cut a 10-foot log of the same 
diameter. In  other ~ o r d s ,  the saving time per l inear  foot  was about the 
same f o r  these trro logs. Sarjng time per thousand board f e e t  of lumber i s  
the important point t o  a mi l l  operator. Therefore, the data f o r  the 16- 
foot logs have been converted t o  a 1L-board-foot basis and are shorn by log 
diameter i n  table 2, 

Table 2.--E\Te-t sawing time of 16-foot logs per 
Ek board f e e t  of lumber tally.  

Ftog diameter 
SaFving tine per 1; fee t  

lurnber tal ly 
Inches ' Zi.nute s 





E t t l e  difference i n  sanirg time per thousand board feet of lwdber 
rms found i n  logs 13 t o  20 inc!les. Tor t h ~  lozs 1 2  inchcs and sinaller, 
horsever, there rras a marked i nc rezc  i n  sas-dng time. 

Luniber Grade Recovery 

Logs i n  this study mere of tvro grades. Those under 12 inches in 
diameter were autonatically I:o. 3 s&U. logs on account o f  thcir sim. 
Those logs 12 inches and over i n  dianeter mere all Xo, 2 s m m i l l  qujLity 
except for  2 o r  3 very rough logs. Therefore, there  i s  no necessity to 
show lumber recovery by separate log grades, and data f o r  all logs have 
been combined i n  one tabulation by diameter. In table 3 and figure 2 
those logs under 12 inches i n  diameter are No. 3 sawmill logs; those 12 
inches and over are No. 2. There i s  but l i t t l e  difference i n  lumber grade 
recovery betmen the trro classes. Actually the smaller logs produced a 
better  grade of lumber than those 12 inches and. over in diameter. This 
difference i s  due primarily t o  the fact  that  the bigger logs came from 
the more open grorm trees, which ilad 2roduced b ig  limbs. On the  other 
I d ,  the smaller logs came primazily from densely grot-m trees %hat had 
not had enough sunlight t o  produce big limbs. 

Table 3.---ar; of volume and lumber grade recovery for a l l  logs. 

M e  ft* Bd e f t .  - - 

T o w  833 42,540 48,910 
Average - -- -- 

hmber grade recovery 
Select struct.INo. IlIJo. 21110. 3 

lo. 6 
16.6 
21.8 
26.2 
29.8 
32.7 
34.? 
35.9 
36.4 
36.1 
34. 9 
32.7 

Lunber 
ta l ly  

Diameter, 
inches 

Percent 

No, of  
logs 

Scribner 
log scale  





Reduction Costs and Returns 

Detailed logging costs nere obtahed for the 850 Bb board feet of 
logs cut. These costs anounted to $26.48 per Y board feet log scale, not 
including stumpage o r  allowance for profit and risk. A breakdown of log- 
ging costs is shorn in table 4. 

Table 4.-Logging costs in Fall Creek thinning sale. 

2. mxciin 
qdor 
(b) Supplies 

Man 

3. Truck road construction 
(a) Labor 
(b) Supplies 

Perk! 

4. Transportation (of employees ) 
Ta) Supplies. 

5. Loadinn and truck haul 6 miles) 
(a) h b o r  

Item 

(b) Supplies 

6, Gener'al expense 
(a) Pro~ortLon of admiais.tration 

1. F a l l h g  and bucking 
(a) Labor 2594 $5,525l9 $36.50 
(b) Supplies 211.95 + 25 

(bj ~ r & r t i o n  of office and 

cost hours 

clerical eqense 
(c) Legal and professional expense 
(d) Insurance on equipment 
(e) Pire insurance 
(f) Timekeeper 
(g ) bes ,  membership 

Amount 

7. Payrolltaxes . 
"(a) Industrial insurance and - - 

first aid 
(b) Social  Security 
(c) Unemploynent, S t a t e  and 

Federal 

8. Depreciation 
(a) Equipment 

Total, f o r  849,990 board feet logged $22,503.88 $26048 



Average milling costs, for the l a s t  6 months of 1948 were used for 
the lumber manufacturing cost in this study, as f o l l m :  

Cost i t e m  

U U n g  costs (gang mill) 
Depreciation 
Transporting to main mill (12 miles) 
maning &/ 
Handling and shipping 

D o l l ~ s  per M 

Total $25.66 

Average cost f o r  total production. Only part  of the 
luniber was surfaced; none was seasoned. 

Sell ing prices of the lumber during the fall of 1948 amounted to 
.$62,00 per bI fo r  No. 2 Common and better f.o.b., the mill, and @@.m for 
the No. 3 Common. 

Costs and Returns on a Log Scale Basis 

Cost and returns f o r  this operation are shorn i n  the follorring 
tabulation : 

No. 2 Common and be t t e r  98.1 percent at S2.W $60.82 
no. 3 Common 1.9 percent at 942.00 79 - 
Average (l-er t a l l y  basis) $61.61 
Average (log scale - long log - basis, 

28 percent overrun) $78.86 

Operating Costs 

Logging cost per M feet of logs $26.48 
# Milling cost per M feet  of logs ('$25.66 x 1.28) $32.84 

Tot& 859.32 I 

b4argi.a for Stumpage, Profit and Risk $19*% 

Mmgin f o r  stumpage and prof i t  and r i s k  i s  the amount left after all 
operating costs and depreciation are deducted from the selling price. 
This margin i s  often called conversion retuin. The p r o f i t  and risk p o r  
tion i s  the mount  due the operator fo r  expenditure of his capital  and f o r  
his bow-hm. 



Costs and Returns on a bmber T a l l y  Basis 

Most m i l l  men keep the i r  cost and return calculations on the basis 
of board f e e t  of lumber produced rather  than on the footage of logs con- 
sumed. Using lumber t a l l y  as the basis, the cost  and return statement 
f o r  this operation would be as f o l l m s  : 

Average se l l ing  price ( lmber t a l l y )  

Operating cost (lumber tally) 

m a i n  for  stumpage and prof i t  and r i sk  (lumber t a l l y )  

In the s m e r  of 1948 a thinning experiment was s tar ted  in a 90-jrear- 
old, well-stocked, s i t e  I1 Douglas-fir stand. The purpose of the study 
was to obtain infornation on the s i lv i cu l tu ra l  and economic advantages 
and disadvantages of p a r t i a l  cuttings i n  immature stands of the Douglas-fir 
region. 

Prior t o  logging, the 69-acre stand averaged 115 trees, 12  inches aad 
larger,  per acre having a ne t  volume of 47 M board feet. Appr,oximately 
25 percent of this board-foot volume was marked f o r  cutting. A total of 
780 M board f e e t  was advertised f o r  sa l e  i n  a regular timber sale p r o c c  
dure. The Fal l  Creek Lumber Company was the successful bidder. They 
completed the operation in the f a l l  of 1949. 

Logging was not d i f f icu l t .  Very l i t t l e  road construction was neces- 
sary, and topography was favorable f o r  tractor yarding. Logs ware hauled 
5 miles to the company's semi-portable Swede-gang mill. Lumber produced 
was trucked anothsr 1 2  miles to the company's m a n  saxmill and remanu- 
facturing plant a t  Pa l l  Creek. 

m 

I n  order t o  get  re l iab le  data on the economics of this type of opera- 
tion, d e t a l e d  costs were kept on the logging operation, and average 
mill ing costs were obtained f o r  the sawmill. Also a detatled 2-da.y study 
was made at the m i l l  t o  get  lumber grade recovery f o r  this type of W e r .  

Logging costs mounted t o  $26.48 per ld board f e e t  log scale. Sari- 
mill costs were $25.66 per M on a lumber t u y  basis, or  $32.48 on a log 
scale  basis since overrun amounted to 28 percent. Lumber from these logs 
graded 30 percent Select structural,  59 percent IJo. 1, 9 percent No. 2, 
and 2 percent No. 3. Average se l l ing  price f o r  the lumber was $51.61 
lumber ta l ly ,  o r  $78.86 log scale. Dedacting logging and m i l l i n g  costs 
f r o m  the average sa les  price l e f t  a9.54 t o  cover stumpage and p r o f i t  and 
risk. If all costs and se l l ing  prices are computed on a lumber tally basis, 
as is often the case a t  sawmills, the amount l e f t  f o r  stumpage and prof i t  
and risk would be gblS.10. 



ibsu l ts  of this stu&j demonstrate that  re have reached a stage where 
it is  economically feasible t o  cut and manage our second-growth Douglas- . fir fores ts  properly. Each year there is a tremendous loss of wood in 
these young stands from natural mortaJity. A fores t  s t a r t s  out rrith 
hundreds of trees per acre. A s  these trees grow i n  size, there is a con- 

I tinuow crmrding, and the maker trees drop out so tha t  a t  the time the 
timber i s  harvested there may, be only a hundred t rees  o r  less l e f t  per 
acre. Nm that periodic improvement cuts can be made a t  a profit ,  there 
is  good prospect t ha t  timber managers can salvags the volume tha t  would 
otherrrise die, and concentrate growth on the be t te r  qual i ty  t rees  with- 
out sacrificing volume at the time the final harvest cut  i s  made. 




