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AIJALYSI-S OF LOGGIEG COSTS AND OPEMTING METHODS 
IN THE DOUGLAS FIR REGION 

The o~ts tc inding publicat ion of  t h i s  Forest; Experiment S ta t ion  i n  
recent  weeks i s  khe bu l l c t i n  of the  above t i t l e  by Axel J. F. Br,mdstron, 
Senior Fores t  Economist. Through the  generosity of the  Charles Lathrop 
Pack Forcstry Foundation and t he  cooperation of t h e  :;lest Coast Lurnber- 
r ~ e n ' s  Association, an edi t ion of 2500 has been pr in ted.  Most of the edi- 
t i on  has been d i s t r i bu t ed  t o  lumbermen, f o r e s t e r s  and l i b r a r i an s .  This 
b u l l e t i n  of 13.5 pages of t ex t ,  47 i l l u s t r a t i o n s  and 54 t ab l e s  has at- 
t r a c t ed  much a t t en t i on  .mc! i t s  conclusions havc bcen much discussed, It 
has undoubtedly s t a r t e d  some new l i n e s  of thought and in t rospect ion i n  
the  logging industry . 

This t,reatise i s  the r e s u l t  of a comprchensivc study of logging 
cos t s  ir. the  Douglas f i r  region made by thi? Sta t ion  i n  1931 and. 1932. 
Intensiv;. time and cos t  analyses mere made i n  14  d i f f e r e n t  lozging opera- 
t i o n s  scat tered throughout the  regian,  covering a l l  phases of logging and 

every knorvn type of logzing machinery and methods. Some 40,000 
logs  sca l ing  about 35 n i l l i o n  f c e t  were f o l l o ~ ~ e d  through various phases 
c;f logging. 

Thc objectives of  these s tud ies  were twofold: F i r s t ,  t o  obtain 
bas ic  da ta  on the  r e l a t i on  of s i z e  of l og  t r e z  t o  logging cos t s  as a 
pa r t  of a broader study of' s e l e c t i ve  logging and timbcr management, on 
vrhich fur ther  p~tbli.cations are t o  fo l lon .  Second, they were desikmed to 
give bas ic  data f o r  t l ~ c  cornpilrison of tti3 cos t  eff ic iency obtained i n  
logging nit11 various methods and types of enchinory. It  i s  i n  connection 
~ ~ i t h  the latter ~uestion that tkie precent bu l l e t i n  i s  pa r t i cu l a r l y  sig- 
n i f  i can t ,  pending tho  conpletion o f  the  se lec t ive  Logging pro j PC-t as a 
i- hole . 

Follo;Jing a foreword by Colonel Greeley, an introductory- chapter 
gives n brief sketch of the grovbeh and development of lumbering i n  the 
Douglas fir region.  The second c k p t e r  gives o descr ip t ion of the vari- 
ous logging nethods covered i n  the s tudies ,  while t he  t h i r d  chapter goes 
i n t o  the Imsis of the  t i n e  znd cos t  st,udies and the methods followed i n  
the  3nalgsis of the data. In  the  f i f t e e n  nlcceedj.ng chapters are given 
t h e  r e su l t s  of tho studies, c l a s s i f i ed  under the  various headings of 
yarding, swinging, loading, roading, f a l l i n g  and bucking, ra i l road,  motor 
truck 'and water t rnspor te t j -on ,  e t c .  Following t h i s  de ta i l ed  presenta- 
t ion  of the data, -the last four  chapters a r e  devoted t o  a discussion of 
the i n t e r r a ln t i on  and signif'icctnco of Gic findings as they apply t o  the  
logging operation as a whole. 

Most significant pxiong t h e  f indinds are: 
(1) Vnria,tion i n  the s i ze  of logs  or t r e e s  within an a rea  t h a t  i s  

c l ea r  cut  i n  conve~ t iona l  fashion has a s t r i k ing ly  potent e f f ec t  on 
costs .  The cos t  of logging small logs  or  trc-.s i s  much higher thcn t h a t  
of large logs  o r  t r e e s .  

(2) Thc average log  size within each a rea  gives a f a i r l y  reliable 
index t,o the  degree i n  which var ia t ions  i n  the  s i z e  of  the  individual  
logs  affect t hz  cas t .  

( 5 )  Small f lzx ib le  yarding machinery, such as small gxsc~line 
donkeys a d  t r a c to r s ,  give considerably loiver cos t s  than t h e  l a rge  b 
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machinery, and provide a t  t h u  sz~ne tiine t h e  means f o r  in tens ive  selec-  
t i o n  of i n d i v i d ~ r a l  trees o r  s n s i l  areus of timber. 

(4)  Clcar cu t t ing  of v i rg in  timber t y p i c a l  of this region l eads  
t o  g rea t  inefficj.cncy i n  l o 3 d i . n ~ ~  r a i l r o a d  t ranspor ta t ion ,  and other  RC- 
t i v i t i e s  o f  the 13y@.n;; o p r s t i o n ,  owing t o  tho  f a c t  t h a t  the spread i n  
log  and t r c o  s i z c s  within a given a rea  i s  usua l ly  very g rea t  and under 
c l a s r  cuttinc: a l l  of these s ize  c lasses  have t o  be handled with only one 
typo of equ ipme~t .  Under these cond.itions it becomes necessary t o  pro- 
vidz equipment t h a t  i s  designed t o  handle the l a r g e  timbor with a fair 
degree cf  e f f i c i ency  leading t o  ine f f i c iency  i n  handlinz the  srnaller 
ti:nbcr . 

To remcdy the situzitioo, the  repor t ,  based on the  f a c t u a l  da ta  
obtained from tho  detai lei i  cc,s t  s tudies ,  reconm~nds t h a t  th. t i m b o r  be 
logged s e l e c t i v ~ l y ,  by s i z e  clnssus ,  each major s i ~ e  c l a s s  t o  be logged 
with a spec ia l ly  desigaed o u t f i t  adapted t o  f i t  thc  s i z e  of the timber. 
This would gencrel ly rcquiro lokging ul arcc i n  thrc-2 s fpa ra te  cuts ,  
f i r s t  the l a r g e  timber, sccond the nediun size t inber ,  an6 t h i r d  the 
small t h b u r ,  each lozged with n spccinlized sot-up of logging and trans-  
por ta t ion  equipment. .The t h ~ e e  c u t s  might f o l l o w  cnch other  i n  rapid  
succession i f  the tinbcr i s  t o  b,: c lcnr  cut ,  o r  thcy may be taken years  
a p a r t  i f  t h e  timhcr i s  t o  bc selectively cut and managed. 

Se lec t ive  loeging as here argued i s  advocated primari ly as XI o p  
crating method desibmed t o  iaprove the ei'ficioncy of the logging opera- 
tion, as rendersd ; ~ o s s i b l e  tlirough s2ec ic l i zn t ion  of equipment and 
nethods t,o f i t  the wide range of s i r e  cf v i r g i n  timber. A sa.ving of 
about 30% of 2rasent  loggin;., c o s t  i s  shown in t,iie examples c i ted.  That 
se lec t ive  logging, nside from the  i~provement  i n  logzing ef f ic iency,  i s  
most ef  f e c t i v c  t o  promote ijlc proper f i n n n c i a l  nicinngzmsnt of the timber, 
both from a lonz to rn  2nd s h o r t  t e rn  point  of vievr, is also pointed out,  
but  t h i s  phase of  the question is not  Conc i n t o  fully, bcing reserved 
f o r  a second reoor-t nos bqing prepared by Mr.. Srandstrorn that i s  t o  
deal with queeticns on tinber nr%na~zemi:rlt, E S  d i s t i c e t  froin d i r a c t  operat- 
ing  ef f ic icncy i r r  logg-ing. 

The c9nclusior,s r6:achcd i n  the  stntiics gain considerable force ,  
owing t o  the  f a c t  t h a t  pricr t o  p u b l i c ~ t i c i i  cf thd r ~ p o r t ,  the t h ~ o r i e s  
evolved viere thoroarhly tt-:sted by 3 l a rge  ojernt i .nr  compxy in this re- 
gion. Thrcugh a s e r i e s  sf p r a c t i c a l  ic;i;in~ experimznts ca r r i ed  on i n  
a large scale i n  thz  s ~ ~ m l c r  of 1952 and 1933, r c s u i t s  w r e  obtained which 
ver i fy  i n  a l l  inpor tant  r c s ~ x c t s  the  ccnclusi.ons d r m  fron tho  detailed 
t i n e  s tud ies .  This bas airoady l e d  t d  .tile itfioption of the  proposed log- 
ging wthods  i n  three different t r a c t s  cont ro l led  isy t h o  co:2pany t h a t  
v e n t u r ~ d  t o  undertake t.hc exo-rimcnts, and a smr:l l  beginning i n  tilc snma 
d i r e c t i c n  has  a l s o  been made by scv,?ml 0thi2r q c m t i o n s  during thc  l n s t  
sumncr . Pre s~ ,n t  i n d i c a t i s n s  ari. t h a t  rnany nor; %ill f o l lox.  
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THE INTENSITY OF TIIdIRER CRTJISZS A.?JT! ITS RELATION TO ACCURACY 

Timber est imators nrc  fond of a r g d n g  the r e l a t i v e  nccximcy of 
various i n t e n s i t i e s  of cruising.  Four runs through 1 f o r t y  are often 
considered t o  give an accurate estimate, especia l ly  i f  compared t o  a 
two-run 2nd one-run cruisc .  Actually the  r c a l  i s sue  i s  connected with 
the  s i z e  of' Erea f o r  v:k~i~h Zn accurate estimate i s  des i red 2nd with the 
v a r i a b i l i t y  of the s t x d  on this area.  \:ere the stnnd absolutely homo- 
geneous, it i s  evident t h a t  a sing1.e plot, would give an accurnte e s t i -  
inate. A s  soon ( is ~ a r i ~ b i l i t y  increases  r.s fr.ctor,niore and i~ioro p l o t s  
o r  s t r i p s  must be taken t o  g e t  :i sntisf-.ct,oiy mss;er. Uepenuing upon 
stand condit ions and demmds f o r  nccurczy, cruise mcy e r ro r  by bbeing 
too in tensive ,  i . e . ,  too  ex~ens ive ,  zs - G v ~ l l  as being too axtensive, L o . ,  
too unre l i ab le .  

I n  order t o  make couporisons, the  s t r i p  t a l l i e s  on 3 four-run job 
were recorded separcte ly  by strips znd f o r t i e s  i n  800 ncres of t ho  
ponderosa pine type on the Pr inglc  F:.tLls Ezpe-immtal Forest .  A study 
of the  vnrious combinations of s t r i p s  mci of the var ia t ion  i n  the stand 
permits one t o  drmuv a few conciusicns which arc  applicnSle t o  this type. 
Casual inspection would c l a s s i fy  t h i s  f o r e s t  as a contiriuous stpad, but  
exminat ion of tho  s t r i p  t a l l i e s  shows t h a t  t h e  poorest f o r t y  h s e d  upon 
tht;. f o u r - m  c m i s c  ran 7 thou:;,.nd board f e e t  t o  the acre ,  while the  
b s s t  f o r t y  ran 23 thousand feet .  If n one-run estimate vverz used, then 
Lhe poo res t  f o r t y  e-ould have bcen 2 thousz-id feet and the best  30 thous- 
and f ee t .  Apparently the  s t m d  i s  far  from being homogeneous and the 
placenent of the strips v i i l l .  hnvo s grza t  cff ;?ct  upon the f i l n l  result. 

F i r s t  of 311 thc vari3tion ni%hin a f o ~ t y  should be considered. 
The poorest s e t  of s t r i p s  s h o n ~ d  ac rc  vz,lu,.s of 11, 8, O and 17  thousand 
f -e t ,  a va r ia t ion  r c p r c s ~ n t e d  by pa stonazrd deviation of approximately 
6.2 thousand f e o t ,  ~ i h i l c  the  rnost c o n s t m t  f o r t y  had values of 16, 15, 
13, 12 thousand f e e t  per acre,  o r  a stnndard iicvi-tion of 1.3 thousand 
f~6- t .  The average var ia t ion  of a fo r t y ,  bi,se1 upon 20 f o r t i e s ,  i s  ex- 
pressed by the stenjard devintion 3.6 th~ilsanci f ~ c t .  The significance 
of t h i s  measure can be i l l u s t r c t c d  as fol1oc.s: i f  on avornge fo r t y  i n  
th i s  f o r e s t  type i s  cruised by a ond-run cruise,  then the true average 
stand per acrc i n  68 out o f  a hmdrcd. for.tic; cnrisnd rvi13. be vqithin 3.6 
thouscnd f e o t  per a z m  o f  the es-tint-~t,cd value; o r  i n  95 stands out  of a 
hmdred within 2 x 3,G o r  7.2 tliousnnd f e c t  of  t h e  estlmntcd value. 
Qradrupling the number of s t r i p s  should h n l v ~  this er ro r ,  i f  the plnce- 
m a t  of t h ~  ti7iber :rere n o t  a f a c to r .  Th- averogc stand being 15.6 
thousand f e e t  per acrc, a four-run cru i se  nloy s t i l l  have bzck of it, 
therefore,  a staniard error. o f  3.6 o r  11.5 percent. Actually the  

2 x 15.6 
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e r ror  f o r  a four-run cr-ulise i s  not  a s  low as t h e o r e t i c ~ l l y  indicated,  
s ince the  groupiness of the  timber has a noderating e f f e c t  and tends t o  
drzn together the c r r o r s  of the one, t x o  and four-run cruise .  Obviously 
absolute accuracy, o r  even a moderate clcgrae of r e l a t i v e  accuracy, i n  
every fo r t y  a s t i na t c  i s  u n t t a i n a b l e  without greater  i n t e n s i t y  than a 
f our-rur! cruise.  

A second considcrz.tion i s  the accuracy of the est imate of  u n i t s  
l a rge r  than r~ f u r t ~ .  On? way t o  approach the  problem i s  empirically t o  
detcrmino thz  e r ro rs  of m e ,  two, and f o u r - m  cruises  over 80 acres ,  
quar ter  sections,  hc l f  ses t ions ,  scc t ions  and so on. Anotl~er vray i s  t o  
determine the s i r e  of area  which must be covcri:ci t o  ge t  nrithin a stand- 
ard error  of 1 thousand boar6 f c a t  per acre ,  f o r  instrance, i n  the c s t i -  
mate f o r  the en t i r e  area.. 3ach of this2 cpproachcs dismisses the loca- 
t i on  of the t inbcr within tllc u n i t ,  but  considers simply thc  accuracy of 
the  f i n a l  estimate. The coaput~.t ions f o r  thc t r a c t  i n  question show 
t h a t  t o  g a t  c standard a r ro r  of 1 thousnncl f c c t  pcr acre, a-bout 
2-2 sect ions  must be covered by a one-run cnl isc .  If the  numbar of' s t r i p s  
i s  doubled, then only 13 sect ions  must bc covcred t o  ge t  within the 
standard e r ror  of 1 thousand board f s e t .  If thc number i s  again ciouubled, 
t o  four  runs through a forty, then betwecn one and one and  :I half sec- 
t i ons  a u s t  be covercd. The tv~o-run cruisr i s  apparently s~merrhst more 
superior t o  tha one-run cruise  i n  ~ c t u a l  prnctice than the four-rmn i s  
over th e tvo-run. 

b o t h e r  c ru i s ing  t e s t  made along s imi lar  l i n e s  i n  the  ponderosa 
pine type necr Klcunath F a l l s  revealed sirnilar r e l ~ t i ~ n s h i p s ,  namely, 
t h a t  the estimate of a s ing le  f o r t y  b-y even a four-run c ru i se  i s  f a r  
from accurate and t h a t  even a aoderate degree of accuracy, such as s 
standard errcr of 1 thousznd board feet  per acre, can no t  bc a t t a ined  
unless  areas of  the  s i z e  i-ndicated above m r e  covered. This second 
stand included a ce r ta in  2-:noimt of sugar pine 2nd Douglas f i r .  % i th  
the  units and number of s t r i p s  mentioned, the sugar pin2 would be es- 
timateci t o  mithin $ thousvld board f x t  per acre  and the  Douglrs f i r  t o  
within $ thousand board f e e t .  For sca t t e red  species of &rea t  value, 
probably nothing shor t  of a 100 percent  crnise i s  s a t i s f a c t o r i l y  ac- 
curate.  
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SfifiOKXD GLASSES FOR LOOKOUTS 

E i re  lookouts fraquentl-y experience extreme eye s t r a i n  caused by 
the generni glare of i n t m s e  l i g h t  and the  constant searchjcg necessary 
t o  de t ec t  the  first puff of  smoke from an inc ip ien t  f i r e .  I t  has been 
found t ha t ,  as a result  of eye s t r a i n ,  lookouts are m~ch less e f f i c i e n t  
i n  t h e  afternoons than i n  t h z  forenoons--and i n  Region S ix  the peak loads 
f o r  lookouts  come i n  the a f t ~ m o o n n .  Anything which reduces eyti s t r a i n  
impravss the  ef f ic iency or" lookouts. 

Although a t  most lookout s t a t i ons ,  thc  i n t e r i o r  ~~oodi~iork has been 
s t a i ~ e d  a dark color arid t h e  shuttcx*s are b2ing used as awnings, many 
lookouts f e e l  t h a t  s t i l l  r a r t h n r  eye protection i s  needed. fi simple y:ay 
f o r  lookouts  t o  obta in  a d u i t i o n a l  eye proteetian i s  t o  moar dark glasses 
o r  g0gg2es. Experiments t o  dctcrmina the  bc::t type of goggles f o r  look- 
out, us>  hsvf; just bczn concl:id.~d. Tnese invest igat ions  sh07: 

1. A ncut ra l  tint i s  hcst .  "Snoked" glass is an cxampld of a 
ncut ra l  t i ~ t ;  it has a f a i r l y  uniform trmnsnission thl-oughout the vis- 
ible  s?~c t rum and thus ca-o.sca very l i t t l e  d i s t o r t i on  of thd colors  en- 
countered o u t  cf doors. No i l f i l ter"  has heen found ~vhicli el iminates 
h a m  vrithout 8130 decreesing the v i s ib i l i t , y  of d i s t a n t  wisps ojr smokn. 
The object  i n  wrearing goggles of smoked g lass  i s  no t  t o  makc slnall col- 
umns or" smoke v is ib le  :;iher, thesz  cFCn no t  bfd sezn wikh thz unaideii eye, 
but i s  t o  reduce tha  gt.ncra1 l e v e l  of i.i,gl~t intensil;jr, thct i s ,  t o  elim- 
ina te  the  gl-are t h a t  causes eyz s t r a i n .  

2. The bzs t  density of smoked glas:: f o r  lookout use vzries accord- 
ing t o  the  indivickm.1 rcquiraricnts of -ach lcokout and whether thc: 
glasses w i l l  be morn ins ide  +,he s t a t i ~ n  or outside.  Some individuals 
can cnd- re more intznsc l i g h t  than other;; snd tJhcrefosc prefer l i g h t c r  
glasses.  A s  nearly a s  cc1dd be dotcrain3d, thz  bes t  densi ty  of smoked 
glass f o r  lookout service ( t he  glasses t o  be worn insicic t h e  lookout 
houses) t ransmits  from 25 t o  33 percent of the vi .s ib1~: rriciiation 
( " l i gh tv )  . For. a u t - - o f - d ~ ~ r  use, as ,  f o r  ~ x a i ~ p l e ,  un a tovicr without a 
house, su.ch g lasses  are tclo l i g h t  and icnsc-s transmitt ing from 10 t o  15 
porcent of l..i2;ht a r c  needed. 

3. Tho lznsos should bc lnade of opt ic31 glans accurately ground 
and c o r ~ f u l l y  polished. Such lenszs  do not, d i s t o r t  vision.  The "drug- 
s toro t l  typc of sixi glasses has lenses of prcssad glass  which o rd inar i ly  
so d i s t c r t  vision t h a t  thc  aye nusclcs are strained u n n a t ~ ~ r a l l y  and eye 
fatigue r a t he r  taGm eye re laxat ion rcs~llts.  For exnmplo, in on$> pa i r  
of thcse cheap gln.ssc?s, tn- r i g h t  lens  vias o f  the type uscd f o r  noar- 
s igh t t d  pixsons, and thc. Left lens ~ ~ 3 s  th:; fcr-sightod type. Lookouts 
are v~ , lueb lo  ht;cn~sc of thi.Lr eydsight;; t h e i r  vision nust  bc assisted, 
n o t  hindered, 

4. The best, shape f o r  tiricsc gcgglcs i s  thc: sc-crt1lc.d l rspor tu  
type, having ucar-sliapod lenses hinged a t  t h e  nose-piece :md extending 
well arowd the  sid.er. of the cye:;. The o rd ina r j  round l sns  i s  no t  well 
sui ted  ts use by lookouts zs l i g h t  s t r i k e s  i n  a t  the side and i s  re- 
flected bock i n t o  the eyls. The s p o r t  tJype of goggle fits mcrijr d i f fer-  
en t  inciividunls, t h u s  m d c i n ~  i t  unnEcess:iry t o  purcb.ase saveral s i z e s  
of fn?xizs.  The bows should be essily adjustable without t oo l s  t o  fit 
ind iv id l~a l  requirr2ments. 

-5- . . Richard E. lficArdle 
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HEKEDITY TESTS OF DOUGLAS FIR SEED .&JD --- 
TIIEIR APPLICATIGN TO FORdST .l4:d?kGFid3NT 

To ge t  the  host possibl-  rcsults, tha t  type of seed t r z e  should 
be l e f t  t o  res tock ctxt-over arcas; and from what typcs of t r e e s  should 
seed be col lec ted  f o r  p lant ing stock? 

Hcrc5i.b~ t~st ,s  bsw~ i n  1912 2% +he hind River brcnch s t a t i o n  in- 
dicatc answers t o  these quest ions.  i n  these t e s t s ,  seed was col lec ted  
from both 016 and young t r e ~ s ,  healthy and conky t,rces, in dense and open 
stands, on goo6 soils mu noor gravelly s o i l s ,  from low as well  as lligli 
a l t i t u d e .  O b v i o ~ ~ s l y  ~ o t  nl i .  for:ns of parent  trees could be found i n  one 
l o c a l i t y ,  and z t o t a l  oi' 13  d i f f e r e n t  localities had t o  be sampled i n  
Oregon and 'l~asliingto~l t o  cover all. conditions. The plant ing stock was 
produced i n  the  Nina Fiver Nursery and o u t ~ l ? n t e d  i n  5 p lan ta t ions  on 4 
national. f o r e s t s  i n  western Oregon and western Tiashington. These 19-year- 
o ld  progeny of the f irst  generation a t  the time of the l a s t  measurefitent 
(1931), averaged 27.3 f ce t  i n  height f o r  the best strain on the t e s t  
p lcnt ing s i t e  and 4.0 feet i n  b i g h t  f o r  the  l e a s t  vigorous s t r a i n  on the 
poorest s i t e .  

The r e s u l t s  i n e i c a t e  t h s t  ijhen a f o r e s t  i s  cut,  laaving n residual 
stand t o  supply the new crop by n a t u r a l  reseeding, the character of the 
t r e e  i s  no t  very i n y o r t ~ ~ n t .  

On t h e  other  hand, i f  a c e r t a i n  arc2 i s  denuded and seed must be 
brought i n  froin another  source, t h e  cp~estion immediately a r i s e s ,  what 
source t o  c h o o s ~ ;  ~ihe th r r  s e ~ d  from loner a l t i t l ldes ,  o r  higher a l t i t u d e s ,  
from more southnrn o r  .:10r2; northern lati t i ldes i s  a.oceptsble. So far as 
survival, b ~ ~ t  no t  grov~tb., i s  concerned, no s i ~ i f i c n n t  d i f f  erencc was 
f'ounb in stock from c'!ifferl;nt sources. Lon a l t i t u d e  stock survived in 
high altitudes as well as high a l t i t u d e  stock. Stock f ron Oregon planted 
in Washington, s1~rvived as well as the  native stock.  Stock from damp 
h a b i t a t s  survived v r s l l  i n  dry h a b i t a t s .  The g r e a t c s t  m o r t a l i t y  f o r  ciny 
s t r a i n  undor the  most, ad.verse condit ions (4600 f c e t  elevation on shallow 
s o i l )  ms only 24 percent. 

Although no effect  was found cn s7~rvivn1, seed source ha2 a signi- 
f i c a n t  effect  upon m t z  of grorth.  Wen pl.11ltcd i n  thc. mild climate of 
t h c  Coast Range, t h r ,  stock f ron  porcn t s  grorij-ng betwacn 2800 anci 3850. - 
fcet in the Csscades vas 25 perccnt  bc2 .o~ t h c  average height of a l l  o ther  
strains; but h e n  planted in its nat ive  and rsore severe climate a t  4600 
f ee t  elevation i n  t he  Csscndo Kengz, it was 27 percent above average 
hcight .  Likwrisa, coast  stock mas i9 percent above the  average h d g h t  of 
the 1 2  o the r  s t r a in s  when plzntcd i n  i t s  n a t i v ~  habi ta t ,  but 18 pcrcant 
below thz averagc! vrf- en plant:;d i n  t h e  Cascade 2nngc. Certain l o c n l  
s t r a i n s ,  however, arc appcrcrltly adz2ti.d t3 cxtremi. dif f~ rences  ixt alti- 
tude o r  climate, r;.hilr: otlicrs arc not.  

W. G. Morris 
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Studies made on old grov~th Douglas fir  cord~vood i n  the autumn of 
1933 i n  the v i c in i t y  of Molalla, Oregon have aided in the  establishment 
of conv~r s ion  f a c t o r s  herctoforz unavai1abl.e. jdeasurement of 53 cords 
as p i l ed  i n  the w o ~ d s  by the c u t t e r s  (48 inches wide, 52 inches high and 
8 f e e t  long) showed a so l i d  wood and bark content of 91.5 cubic f e e t  per 
cord. The individual  pieces >ere a l l  s p l i t  vood, varying i n  cross-sec- 
t i on  from tr5angles cnd sectcrs t o  squares. They numbered 64 t o  103 
pieces per cord, averaging 82. The end area of the average s t i c k  was ap- 
proximately 40 square Inches. 

Fro12 68 t o  80 p::rct>nt, averaging 74 percent, of the total t ree 
volume including bark, \-;as converted i n t o  cordwood i n  1.4 r e l a t i ve ly  
sound t r ees .  An avel8age of 3 pcrcent  of  t h e  total t rcc  volumc remained 
i n  stumps and 23 percent i n  unused tops.  S tmps  v!.icre cu t  high only 
v~h.lhcn pitchy or  showing. d i s t o r t e d  grain.  Tops were u t i l i z c d  t o  the f irst  
bad f a l l i n g  brcnk o r  lnrge  limb. 

A factor  ~f 121 vau indicated f o r  reducing t o t a l  t r a e  volume, 
including bar?<, inta ~ ~ 3 r d  volume, and a f a c to r  of 103 f o r  reducing vol- 
w e  table f i  y r e s ,  shovring cubic f e e t  without bark, into cords v i t h  
bark. Further studies i n  otner tracts 15ay modify these t en tz t ive  re -  
s u l t s  . 

J . E . Ludewick 
H. M. Johnson 
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During the  period 1925-1929 Vne avorage annual deplet ion of saw- 
t inber  r'ron cut t ing opei-ations i n  wcst!:r.n Tuashington and western Oregon 
amounted to 9,891 nillion board i'eet, l o g  scale .  Log production nc- 
counted f o r  95 percent of t h i s  depli?tion, fuelwood 3.5  percent,  pulprvood 
1 p c ~ c e n t ,  and vsneir   locks, shingle  b o l t s  and posts  0.5 percent.  

Tho depletion of t i m b , ~  less than sa;.itinber size (16 inches a t  
breast h*;ight) annually umountcd to 82,420,000 cubic f ect of so l i d  rrood, 
of :ihich fxe1:::ood prodxction accounted f o r  74 perccnt,  po le s  and p i l i n g  
16 pcrc;:nt, p.1-1p~rood 9 p e r c ~ n t ,  and posts, ~ i n a  tirnbere, hevred t i e s  
c i c o i s i o r  b o l t s  1 purcznt. 

Sixty-seven percsni; of  t h e  sawtimber and 52 percznt  of th$ non- 
s2mti~lber deplet ion occurred i n  viesterr1 ilashington, the  remaining per-- 
centages i n  western Oregcn. The deple t ion represents only the material 
a c t u a l l y  u t i l i z e d ,  and. does no t  take cognj-zance of the  l a r g e  quant i ty  
or" sound rnat,eri.al l e f t  i n  the  woods as viastc. 

O f  the  silvitir:,ber dcplotion Douglas fir supplied 75 percent,  
wicstern hexlock 13 percent ,  Tvestern red cedsr 7 percent,  Si tka  spruce 
4 percent ,  and miscellaneous softwoods 2nd ha;divooods 3 percent.  O f  t h e  
deplet,ion less then saatinber s i z e  Douglas fir const i tu teu  76 percent,  
the  hlsrdwoods 8 percent,  y~cs tcrn  red cedar 7 percent,  western hemlock 
4 percent, i.:hite f ir  2 percen-L, S i tka  sprace 1 percent, and misccl- 
laneous softv~oods 2 percent .  

H. !JI. Johnson 



Fores t  Re.soarch Notcs No. 12 
Pac. N.k. For. Fxp. S ta .  
January, 1934 

STATION PJOTZS 

Experiment S ta t ion  Office Novcs - On the f irst  o f  July the office 
of the S ta t ion  was aovcd f ron  its icmg outgrovm quar tcrs  i n  the  L ~ ~ w i s  
I3uilding, r:hare it had boi:n f o r  nine y~crs ,  t o  tho  U .  S. Court House at 
S i x t h  and Main Strmts. I!er~, in ii nsw nonumental, nndzrn off ice  build- 
ing, 27 rooms hnva tecn a l l o t t ~ d  f o r  the   us^ of this ur l i t  of tho Forest  
Servi~is  on the fourth f l o o r ,  which i s  lztrgely occupied by the Dcpnrtmcnt 
: ~ f  Agriculture. Ccrtain of thc rocns m r e  dosipped especially fo r  the 
Stationt s use, giving n mnzimu:; nunhi-  ef sm:lll rooms for individual  
rvorkcrs, a pl~nto;.m&ic dc,rir rocn, an assi2;nhly rogrn, 2nd a l a b ~ r a t o r y  
vdiore a slsa1.l exl~r;rimentzl k i l n  2nd o-thcr fac i l i t i es  ha,ve ~ C L I I  i n s t a l l ed .  
Tho library giws adequate roQ;i f o r  my growing collection of tochniczl  
publicat ions,  u ~ d  i s  convsnnicnt f o r  th~. public rrhich is i:clcomc t? us2 
it. 

KIN and CWd Spced Up OfZicc 'FLork - The c u r t a i h e n t  of  the reg- 
u lar  a l l o t~ncn t s  t o  the Eqerirncnt  Stnt ion since July 1 havi, boon p a r t l y  
compensatd f o r  by +&c allncation far forcist resoarch of c e r t a i n  Public 
i'iorks funds and cert,ain Givi L Siorks i1ers9nnel. Under the former, 19 
perscns have been enpl~yed ,  15 ; ~ i  :7hon a r e  assigned to the Fores t  Sur- 
vey tt &ssist i n  the great task  of cui.lpiling t h e  estimates and maps of 
tile 30,000,000 acres of fo re s t  l a d  i n  v;estarn Orezen 2nd 3ashingtc1n. 
Under the CV*r.A program, 48 xen and -imwn. have been employed f o r  a few 
weeks, m ~ s t l y  f o r  conputati3n, d ra f t ing ,  slap coloring,  typing - n d  e q u i p  
nent  ccnstmct ivn and x-cpir  

Survey of the  Expcrilnen tcl. Fures t,;; - lntensivt? nian?.gement and 
development of the Experit:~entsl E'crcsts rcquire a detai led scr ias  of 
t y p ~  maps, f o r e s t  d o s c r i p t i ~ ~ n  . n a n d  t i m b ~ r  =stiriiatcs. These are being 
21aGe as onc 3f G i l ~  ~ ) I * O ~ U C ~ S  ni; certain c ~ f  tl12 CCC camps. Q w l i f i e d  fo r -  
e s t  m;-ineers and cnlisers t-:em oppsintcd e s  forcmen,and they treincd 
sclectecl zr lrol lcrs  i n  tht, caans tn nu1 cmpass,  chain, ro6, e t c .  Fie ld  
y,~or!c has bocn ccz~plcted i ~ n  th:, tv:o d i v i s i o i ~ s  of thn Vlind Fiiver Expcri- 
mc?ntal Forsst mnd b c y n  on thi: Pr+inglc Falls Experimental Fores t  and the 
proposed Caseace Head arc-. $ v:*ry intznsivz job of  fcrcst  descr ip t ion,  
bjpogra-phic mnp2ing involving L; ccuratc cont ro l ,  and c n ~  i s i n g  has bocn 
done. Triang- lat ti on t a t i l ~ t s ,  bench narks, section c:?rncr and szct ion 
line markers ].lave b2r.n ss.t t o  pcmancntly ~~onmi?nt the  aroas. T t  i s  a 
aost usofil contr ibut ion  of .the CCC t o  th2 needs of thc  Gtation. 
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MiIJOR PUBLICATXONS, ARTICLES, i U D  ~ ~ ~ . U S C R I ~ S  PREPARED 
SINCE LAST ISSUE OF FOREST RESEARCH NOTES. WiY. 1933 

Brandstrom, A.J.F. Analysis of L q g i n g  Costs  m d  Operating 
b!cthods i n  the  Dcugllas F i r  Region. (pub- 
l i s h d  under aucpiccs of the  'Ju'cst Coast 
Lumbemcn s >issc)cinti  ~ n )  

Johnson, H. M. 

Johnson, H. W. 

Oregon hkite Oak: Its Properties and 
Uses. ( T ~ L  T i n b ~ r m a ,  Scpterriber, 1933) 

Salvaging Firc-killed Timber. (kest Coast 
Lunbornan, Scptcnbcr, 1933) 

Tho Small S a m i l l  Lndxstry i n  the Douglas 
F i r  Rzgian .  h he Tinberman, October, 1933) 

blcArdle, R. E. ilnd The Ecolcgical iispscts of Douglas F i r  Nat- 
Isaac,  L. A. u r a l  Rogericxntian in thc P a c i f i c  North- 

raest. (paper n t  tha  F i f t h  P a c i f i c  Science 
~ o n g r c s s )  

'Pk3 .hlf Crcek F i re .  (Four L Lumber Ncns, 
October 15, 19333 

Vol~me TaSles f d r  Vjestcm HcmLock: Ylest- 
c m  Oregon and weoterr! ?Jnshhgton. ( ~ i m e o .  
lJovenbcr, 1933) 

blorris, G. m d  Wen'her During t?ie Tillamook.Fire.  he 
Dame, C .  I. Tinberman, Decociber, 1933) 

P r l z c t i ~ ~ l  Applic3.tion of S i l v i c ~ l l t ~ ~ r e  to 
Overnaklre Stands Now Exis t ing  on the  
Pzc i f i c .  (paper* at the F i f t h  Pacific 
Bcience ~oneress) 

Munger, T . T., Report of thc  Cornnittee on Prevention of 
Cronenil ler ,  L. F., Forest  Fires t o  Governor Julius L. i h i e r  
and Buck, C. J. 

gunger, 'P. T., ~:in;rscial  F As~ects of Ponderosa Pine Fores t  
hpraeger ,  E. F. and 3iinnlgement Under Public Omership. (MS. 
Kolbe, E. L. August, 1933) 

Rapracger, E. F. iviotor Truck Hc.uling in Orogon rind Viashing- 
ton.  h he Tiinbeman, June, ilt~gust, 
September, October, 1933) 
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Rapraeger, E. F. 

Wilson, S. A. 

Wilson, S. A. 

Two Pac i f ic  Coast Log Loading Methods for 
Motor Trucks. (American Lumberman, August, 
19, 1933. Also Southern Lumberman, 
October 15, 1933) 

Vcriat ion i n  the 1930 Assessed Valuation and 
Taxation of Sdiected T imber lads  i n  Clatsop, 
Tilla~nook, Benton, and Lane Counties i n  
Oregon. (MS. October 27, 1933) 

The Tillamook Fi re .  (Four L Lumber News, 
September 15, 1933) 


