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THE SWdIVAL OF DOUGLAS FIR SZED TREES . - - -  FILE COPY 
Some d e f i n i t e  figures on the survival and seed production of seed 

trees d e f t  on nat ional  f o r e s t  timber s a l e s  i n  t4e Douglas fir region are 
now available for six representative areas &ere approximately t ~ 7 a  frees 
wsse left per acre.  The studies mere made by men i n  charge of t i m b e r  sales 

; on the national forests under the  d i rec t ion  of t h e  Experiment Sta t ion,  and 
have now been under way *can tvo t o  f i ve  years. 

t L 
The losses to date on the different plots are shown in the  fo l -  

Idwing table :  
? 

--.---- - 
Trees a Losses by Causes 

I)ate AV. Defec- Fall-Skid- Slat& z n d -  Total  Alive 
M.F. Area Est*  Diam. t ive ing ding f i r e  fall Died Lost 1929 

.C- - -^ - - . - . lP . -P-  

In,  P.ct. F.ct.P.ct. P.ct. P.ct.  Pec t .  P.ctc p,ct .  --- --__---- -.--. - 
Snoqualmie 1926 4 9 3  72 0 0 20 24 34 78 22 

hlt, Baker 1927 3ge6 63 0 0 * 23 18 41 59 

Cascade 1925 44.1 76 4 0 4 29 2 39 61 

4 , L j  

Pdt,  odd " 192.7 35.1 46 2 12 1 16 0 31 69 
8 

Cascade 1926 34;6 66 3 1.5 * 3 1.5 9 --- -.---.r- -..----.----* 91 .-- - 
.? -- Average - - - - - . . . -  . - 40.~6 64.6 5,17 3.25 9.75 17.83 9.25 42.27 57.83 

$ 

i 
* Not burned 



The study areas varied i n  s ize  from 30 t o  70 ac res ,  and because 
of the wide range of conditions ex i s t ing  i n  the  region the var ia t ion  i n  
r e s u l t s  is to  be expected. The average may be considered a good cross 
sect ion f o r  the  losses  in t h e  region as a whole, 

1 

1 The percentage of  t r e e s  l i s t e d  as defective include a l l  t r e e s  
having v i s i b l e  defects, such a s  conk and f i r e  s ca r s ,  and many of them con- 
t a i n  l i t t l e  o r  no sound v o l b e  i 

Many t r e e s  were fnjtrred and some died a f t e r  the logging operation 
was finished. Since the  exact cause of death could not  be determined, they 
were given a separate c l a s s i  f i c a t i on  - "Diedvr. 

Windfall i s  By far  t h e  g r ea t e s t  s i ng l e  -cause of l o s s ;  however, 
f i r e  losses  a r e  g rea te r  than is indicated by the table ,  Only four of the  
s ix  areas  were burned, and on those burned many t r e e s  were not  k i l l e d  out- 
ri&t but were se r ious ly  in ju red  by the s lash  f i r e ;  i f  t r e e s  so  in jured 
died later, they were listed under "Diedv, though f i r e  mas the  most probakle  

, cause of death, 

In  general the  heavfest  losses occurred m t h e  be s t  s i t e s ,  This 
is explained by t h e  f a z t  that i n  the heavy s tands  the mount of debris is 

t grea te r ,  the  ground i s  more mois*, the t r e e s  t a l l e r ,  and the degree of ex- 
posure i s  greater .  

I The seed production of t h c  reserved t r e e s  on these areas  has been 
l i g h t ,  but i n  general %as s i a i l a r  to t h a t  of surrounding timber, except on 
one p lo t  on t h e  Cascade Forest  where a good cone crop occurred on the  seed 
t r e e s  during a season when very l i t t l e  seed was produced on surrounding 
timber, 

Since sane do&t e x i s t s  as t o  t h e  adequacy of two trees per acre 
fo r  reseeding, the  average loss  of 42 per cent assumes pofound significance.  
Several  modificat ioas of the  present  pract ice  m y  br ing be t t e r  r e s u l t s ,  more 
seed t rees  m y  be l e f t ,  they nay bo l e f t  i n  groups o r  s t r i p s  i n  locations 
nhero they are  more mndffrrn and l e s s  subject  t o  injury by the  logging 
operation ar,d t h e  s lash  f i r e ,  b e t t e r  fire protection may be  provided and 
l e s s  a s  nell as more ca re fu l ly  control led  burning done, delayed logging on 
occasional  s e t t i n g s  may be subs t i tu ted  for  seed t r e e s  and a t  the same time 
furnish firebreaks for  the area.  When none o f  the  above measures appear 
feas ib le  because of high stumpage values o r  fo r  o ther  reasons, a r t i f i c i a l  
plantid% may be resor ted  t o  where na tu r a l  reproduction does not come i n a  

Many o f  the above measures a r e  being given a trial on nat ional  
r. f o r e s t  timber s a l e s ,  and t h e  r e s u l t s  arc being s tudied by sample p lo t s  ahd 

othermiso. 



Varia t ions  !in the moisture content of f o r e s t  fue l s  from hour t o  
I hour and day t o  day are  caused l a rge ly  by var ia t ions  i n  atmospheric re la-  

t i v e  humidity, as ide  from the  e f f e c t  of p rec ip i t a t ion .  However, the fue l  
moisture does not  change immediately with changes i n  r e l a t i v e  humidity. 

I 
Ins tead there is an appreciable lag i n  the two events. The degree of t h i s  
l a g  i s  f ixed  l a rge ly  by t he  composition of the fue l  i t s e l f ,  Dense woody 
mater ia ls  respond much more slowly -bar, do the  lighter mater ia ls  such as 
weeds and gyasses. 

As a ba s i s  fo r  a study of t;he dai ly  changes i n  re la t ive  humidity 
and fue l  moisture content ,  hourly measurements were made of  the moisture 
content of 21 f o r e s t  f ue l s  common i n  the Douglas fir region, together with 
concurrent humidity measurements over a period of 100 Bours. Large sanples 
of each fue l  were s imi la r ly  exposed t o  the  a i r  i n  wire baskets. Analysis 
of a e s e  data  showed the l a g  o f  the more important f ue l s  i n  rtzponding t o  
changes i n  r e l a t i v e  humidity to  be  as follows: 

1 t o  1& hours 
' Bracken f e rn  

Fire-ki l led  vine maple leaves 
Outside 1/8 inch of  fir snags 

l& t o  2 hours 
Gray moss 
Douglas fir duff 
Pearly ever las t ing  
Fireaee d 

2 t o  hours 
Douglas fir twigs 
Bark fron Douglas f i r  snag 
Decayed Douglas f ir  wood 
Decayed sap, Douglas fir snag 

2j$ t o  3 hours 
Hawkweed 
Douglas fir needles and t a i g s  

3 t o  3-& hours 
Western hemlock bark 

It nil1 be observed t h a t  Douglas f i r  trzigs responded more quickly 
t o  changes i3 r e l a t i v e  humidity than did  the  sample of needles and '~rs-igs. 
The needles, being hard and o i l y ,  were slora t o  take on and give off mois- 
ture .  The l a t t e r  sample averaged loner  i n  nioisture during the  period of 
measurenients than d id  the twig sample. Bo*i;h samples were from s lash  cu t  
the previous minter, 

It is  s i gn i f i c an t  t h a t  of the fue l s  t e s t ed ,  bracken fe rn ,  vine 
maple leaves ,  and outs ide  of snags responded most quickly t o  changes i n  
atmospheric humidity. Pihen f i r e s  pick up and begin t o  %,read i n  these 
mate r ia l s ,  it is i1u3icative t h a t  the  f i r e  day i s  commencing, and conversely 
when f i r e s  d ie  do~+m i n  them it marks the begLnning of t h e  end of the  f i r e  
day. They are to a degree barometers of f i r e  behavior. 

'$ 



A SITE QUALITY CLASSIFICATION FOR 
- .  

'J3SmJ Y3LLOW PIh9 JANE3 

The at tached char t ,  vhich is s imi la r  t o  one recen t ly  prepared 
f o r  Douglas fir ( s e e  Research Notes No. 2 ,  March 11, 1929) , i l l u s t r a t e s  a 
convenient method fo r  de temin ing  the productive capacf t y  - the s i t e  
quali ty - of western yellow pine lands ,  This scheme fo r  gauging the  
a b i l i t y  of any fo res ted  a r e a  t o  pmduce timber i s  based en the  t d t a l  height  
which the  l a r g e r  t r e e s  a t t a i n  i n  a given number of years.  For young f o r e s t s  
the &art is  based c h i e f l y  on measurements from even-aged stands i n  which 
the dominant and c o d o ~ i n z n t  t r e e s  a t t a i n  the heights  indica ted  by the  
curves; fo r  t h e  o lder  ages,  the  char t  i s  based on measurements of n a t u r e ,  
dominant t r e e s  i n  t y p i c a l  uneven-aged fo res t s .  

The s i t e  q u a l i t y  of any given a rea  is  determined a s  follows: 

1. Measure the  t o t a l  he igh t s  of 15 or 20 of the  l a r g e s t  t r e e s  i n  
a young, even-aged f a r e s t  ( o r  of mature, dominant t r e e s  i n  an  older s tand)  
and average these height  measurements, 

2. Obtain the  t o t a l  ages of these t r e e s  by increment borings or  
by counting the  annual growth rings on t h e  stumps of an adjacent area. (To 
ob ta in  t o t a l  age about LO years should be added to ring counts mide a t  a 
height  of 3 f e e t  above the  ground.) Average these  ages,  

3,  On the char t  over the average age of t h e  dominant t r e e s ,  p l o t  
the  average height  of the  t r ees .  The s i t e  qua l i ty  of t h e  land is  ineica ted  
by %he zone i n  which this p lo t t ed  point  falls. For example, i f  l&e average 
age i s  350 years and t h e  height  i s  170 f e e t ,  t h e  s i t e  is qua l i ty  11. 

S i t e  q u a l i t y  N is t h e  most common c l a s s  i n  eas te rn  Vashington 
and eas te rn  Oregon ; qua i t i e s  11, 111, V and VI a r e  less abundant, and s i t e  
q u a l i t y  I, the very b e s t ,  is ra re .  The s i t e  qua l i ty  is  a d i r e c t  index of 
the potent2al  capacity of the  s o i l  and cl imate to produce t r e e  growth; 
yield t a b l e s  f o r  the  commoner s i t e  c l asses  found i n  Oregon and Vashington 
a re  now i n  preparat ion.  





BE5 EFIBCT OF -TH-m$ING SAPLING DOELA$ FIR STAJirDS 

The farmer secures the largest poss ib le  yields by giving each 
p l a n t  the  r i g h t  amaunt of growing space. The f o r e s t e r  appl ies  t h e  sane 

I pr inc ip le  t o  fares* s e n  he s e l e c t s  c e r t a i n  t r e e s  far h i s  f i n a l  crop of 
t i m b e r  and cuts  away t h e  neighboring trees *ich are competing f o r  g r o d n g  
space. It is to be expected t h a t  a s  fo res t  p rac t i ce  becomes more in tens ive  

b i n  the Douglas fir region, f o r e s t e r s  nil1 have more and more occasion t o  
~ a k e  thinnings,  p a r t i c u l a r l y  s ince  Douglas fir is a malleable species  m a t  
responds r e a d i l y  t o  improvement i n  i ts growing conditions 

The P a c i f i c  Northwest Fores t  Sxperiment S ta t ion  is non gathering 
the infarmtion which m i l l  be needed f o r  pmperly thinning young f o r e s t s  of 
Douglas fir. This information can not be obtained i n  a few months o r  a 
year ,  but  must be found by a c t u a l  experimentation over a period of several  
decades. A record far 10 years on one experimental area i s  n m  ava i l ab le  
and furnishes i n s t r u c t i v e  figures. A series of t h r e e  p l o t s  was es tabl ished 
10 years ago on land logged i n  1910 i n  Vind River Valley, Tfashington. One 
p l o t  was thinned so t h a t  the t r e e s  more l o f t  t o  an exact 8' x 8' spacing, 
regardless  o f  the dominance of  the sapl ing found at the regular  in te rva l s .  
Another p l o t  was thinned to  an approximate 8' x 8' spacing but  leavlzg only 
the  dominant t r ees .  A third p l o t  was l e f t  untouched a s  a check. 

Each p l o t  has  been remeasured twice. The thinning does not seem 
to have a f fec ted  height growth as indicated  a t  least by t h e  average height. 

I 

The average height of tho trees on the regularly spaced p l o t  is close 
t h a t  of the  average height of a l l  the  t r e e s  on the  unthinned s tand vrhile 

t 
the average height on the  p l o t  having dominant trees only i s  close t o  t h e  
average h e i & t  of the t a l l e s t  500 t r e e s  in t h e  unthinned stand,  Th:.r 5s 
probably tc be expected s ince  one contains t r e e s  of various degrcas of 
dominance, -&tile i t s  mate contains only dominant saplings.  

The e f f e c t  of  thinning upon diameter growbh, however, is more 
pronounced. On the p l o t  having dominant t r e e s  only the average & m e t e r  
is one-half inch larger ,  and there a r e  t m  and one-half times as many 
t r ee s  above 4 inches i n  d i m e t o r  as on t h e  check p lo t .  On the regu la r ly  
spaced p l o t ,  hon~ver ,  the diameters a r e  hardly b e t t e r  than those of the 
best 500 t r e e s  on the chock p l o t .  Theso Wo r e l a t i o n s  ind ica te  t h a t  i n  a 
young stand L i k e  t h i s ,  a thinning should s t r i v e  to s e l e c t  the more promis- 
ing dominant sapl ings  Wan t o  effect exact ly  uniform spacing. 

Basal area growth, being dependent upon Ciamcte r  grovth, a l s o  
r e f l e c t s  t h e  favorable e f f e c t  of t h e  %hinn:ng. Though the thinned p l o t s  
had a t  t h e  start  a considerably smaller  Basal area than that of the  check 
p l o t ,  namely, 15 per cent for the regu la r ly  spaccd and 41 per cent for  t h e  
p l o t  rrith dominants only, non a t  the  end of 10 years,  t h e i r  basal areas 

. ,- are 30 per cent and 58 per ccn t ,  respoctivoly, of t h a t  of the check p l o t .  
If a thinning in a young stand can have such a pronounced e f f e c t  i n  such a 
short period,  71hat can be expected during the fill l i f e  cycle of a tsmber 

* crop? 



Fores t  Insurance Study Bern- -- 
b 
b A study of f o r e s t  insurance i s  now under my in the Pacific North- 

west as an a c t i v i b j  of this Station. Its purpose i s  to determine tihe prac- 
t i c a b i l i t y  of insur ing both old  timber and mature grorrbh and to  a r r i ve  a t  

b some measure of the f ac to r s  upon vhich rates might be based. It w % l l  be 
cmducted purely as a Pact-finding econmic research. E,W. H a  B. Shepard 
*o has been se lec ted  t o  make t h i s  study is a graduate of the  Harvard for- 
es t  school with several yearsq experience i n  f i r e  insurance. The study 
all be c lose ly  correlated vith the studies of f i r e  behavior, f i r e  damage, 
and hazard r a t i n g  vhich the Station is making. The insurance p ro jec t  m i l l  
i n  a year o r  tvx, be extended t o  other regions, as it is n a t i m a l  i n  scope. 

IZcArdle Back 

R. E. McArdle, 'Kho f i r s t  joined the Sta t ioE i n  1924, has re- 
turned after being on furlough the last th ree  college yysrs %bile taking 
graduate study a t  the University of Efiichigan, He has been a w n  the degree 
of Doc t o r  of Philosophy. Dr .  LIcArdle r r i l l  be assigned t o  f i r e  stuciics f o r  
which he has been especially preparing himself. 

t Forest  Research Council 

Thtl officers o f  -the Council fo r  1930 elected at the annual met- 
I 

in& i n  February are Dean George W. Peavy, Chairman, Aubrey R. Tlatzek, Vice- 
chairman, and Thornton T. ldunger, Secretary. The Secretary o f  Agriclllture 
has appointed S. V* Nlaway  t o  fill the place on the Council m a d e  vacsnt 
by tho retirement of A. V. Cooper, 

Forest Survey S ta f f  

The technical  s t a f f  for t he  Forest Survcy of ':he Douglas fir  re- 
gion m s  gradually increased as thc f i e l d  technic nas ~icrrked out  and non 
cons i s t s  of the following: 

Senior Forest Economist El. J. mdrev~s, i n  charge of project  
Associate Forest  Economist R,  m a  Conlin (su2erintending col lec t ion 

of p r iva te  c ru i se  records) 
Assistant Fores ter  Donald N. Llatthens (superintending the inventow 

of the Natianal Fores ts)  
Assistant Fores ter  V. W. Bolles 
Assistant Forester P. D. Kemp 
3unior Forester  F. L. Pkloravets 
Junior Forester P. A. Briegleb 
Jvnior Forester E. D, Buell 



b 
k Further addit ions t o  the stagf w i l l  be made shor t ly .  Among then; 

i w i l l  be Logging Engineer James W. Girard,  f o r  a long time Chief LoggLxg En- 
gineer i n  the Northern Region of t h e  Forest Service,  l a t e r  General Manager 
of t he  Freil 19erri:k Lumber Company, and now Logging Engineer i n  the Eastern 
Region of the  Forest Service. 


