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'Two publications,  resu l t ing  fron; years of study by the Forest 
Experbent Station of the growth and yield of Douglas fir forests, have 
just been dis tr ibuted.  Both are  of signal value to foresters and timber- 
land omem of western Oregon and Washington who are intereated in knew- 
ing w h a t  wood -volume forest lancis of various qualities cre capable of 
p r o w i n g  d e r  both ideal and average conditions. 

1. The Yield of D o u g l a s  F i r  i n  the Pac,&fic Northmest. U. S. 
Dept. of &g-ricultu.m3 Technical Bulletin 201, by R. E. ;!c&dls aad a. I!. 

The first majos project of the Pacific Northest Forest Experi- 
mertt Statlon fol loning its organization i n  19?A xas a thoroughgoing atuQ 
of the t h  asld yield of Pauglas fir: over 2000 s-le plots mere mars- 
ursd in the eourae of several seasona. The results of' this invset%gation 
are presented in popular T o m  in this new bulletin. 

The Douglas f ir forests of the Pac i f ic  Northsiest are the 
most rapidly groi~ing forests of the United States, and, n i th  the excep- 
t i on  of only one other  conifer, produh the greatest volume of timber 
per acre. It is not generally realized t h t  fully-stocked second grovth 
forest8 often contain nore sound timber per scre t h a  the  average old 
growth forest, although tne younger timber hss a smaller proportion of 
first quiility raterial .  Stands 100 years old on the best  quality lands 

b frequently eonthin aver 100,000 board feet per acre, f u l l  scale. Foreat 
\ 

/ lands, however, vary in fertility to an even grester degree than farm 
v lands, E l n d t h c b e s t q u a l i t y l m d s p r o d w e t e n t ~ s s s m ~ h s 8 r i l o g ~ t e -  

rial as .the poomst. The nea Couglas f i r  bulletin describes s, practical 
and convenient method for determining the pkoductipe c q c i t y  of any for- 

I o s t  area. For this purpose the average total heigi~t  of the lmger trees 



is used as a messure of s o i l  f e r t i l i t y ;  on the  bes t  lands these t r e e s  
w i l l  average over 200 f e e t  t a l l  at 100 yecrs of ere ,  whereas they will be  
less than  80 f e e t  tcll at t h e  sane zge on the  poorest  qua l i ty  lane. 

Tne fo l lov~ ing  t a b l e  gives e x t r z c t s  fron the  complete t a b l e s  
published i n  the  bu l l e t in :  

E X m C T S  FROIT TH2 lwir YIXLD TkBLECS TO ILLUSmTE: FOR FWIY-STOCmE 
ACRES THE VkRLT301J IF VOLvUIE OF TG BSR l.dX DT TW I332 Hu'D SIZE 

OF 'I1RXS, \:TIE1 CFAUGES TrJ AGE SOIL QUkLI?Y 
:Average ;No , :No. :Average :Rslnge:Tolwe :Volume 
:Total : of :Trees 12":$Iiameter:in :Scribner :Cu, f t ,  
: H e i g h t  of :Trees :znd : i n  :Diam-:Bd. ft .  :Ful l  

Age :Larger trees:Per iicre:Larger :inches : e t e r  :Ful l  sca1e:Scale 
d . S i t e  I - Rest Quality Lands : 

S i t e  1x1.- ?Tedium Q u d i t y  L ~ n c s  

S i t e  V - Poorest Quali ty L a d s  



2.  A Study of the  Rela t ion between kc tua l  and Nornal Yields 
of b r t u r e  Douglas F i r  Fores ts .  Journal  of Agr icu l tu ra l  Research, 

s November 1, 1930. Pages 635-666, by Tl .  H. :<eyer. 

l!:ost y ie ld  s t u d i e s  are based upon meesurenent s  taken i n  vnormdw 
or  f u l l y  stocked s t m d s ;  but s ince  most standa a r e  not f i l l y  stocked 
over wide areas ,  the  tTnormaltt t a b l e s  need some adjustment when applied 

I t o  ordinary stan2s. This study mas made t o  determine the  basic r e la -  
t ionships  between average and wnorrn~lw stands and t o  develop the  best  
means of making the necesshry adjustment. Understocking i n  second 
growth f i r  f o r e s t s  seem t o  be due more t o  t h e  presence of numerous 
small holes t o  widen spacing of t r e e s .  On the  average second grovth 
Douglas f i r  f o r e s t s  were found t o  underrun the normzl s tands  by about 

C 25 pe r  cent .  

The normality of a stand cannot be ju2ged by the t o t a l  number 
of t r e e s  per acre ,  but is bes t  indica ted  by the aggregate basa l  a rea  of 
a11 t h e  t r e e s .  To es t imste  therefore  the r e l s t i o n  of a c t u a l  stand t o  
the  normal stznd,  it is  necessary only t o  canpute t h e  baszl  a rea  of the  
average acre ,  get the percentage of t h i s  value i n  respect  t o  the  normal 
value of the  y i e l d  t a b l e ,  aria us& t h i s  r a t i o  f o r  p red ic t ing  fu tu re  

I y i e l d s  . 
i n t e r e s t i n g  finding of the  s tuey  is -that the  highest  

y i e l d s  are o b t s i ~ e d  on 4C per cent  s lopes ,  probkbly b e c ~ u s e  h t  t h i s  
gradiant ,  t h e  increased surface s o i l  are&, im3roved drainage, and 
g rea te r  srea of t r e e  crmns exposed t o  fill l i g h t  reach tha cptimum f o r  
stend development. 

Both of the publ ica t ions  may b e  hcd f r e e  of charge upon ap- 
p l i c a t i o n  t o  the  b i rec to r  , Phcif i c  Nortbsrest Forest Exmrinent  S t a t i o n ,  
514 Lcnis Building, P o r t l a d ,  Oregon. 



Over a period of yoars much seed f h l l s  on tha f o r e s t  f l o o r  U ~ G C ~  

young and old s t a d s  of L o u g l ~ s  f i r  m6 yct no seedlings of t h i s  species  
becork es tabl ished therb.  iih;t h h p ~ e n s  t o  t h i s  seed--what per  cent of it 
i s  eaten by birds znd rodents, nhat per cent deczys, ahkt per  cent germi- 
nates a t  once, whtt per  cent  l i e s  v izb le  i n  the  duff f o r  L p e r i o ~  of  years 
rebdy t o  germinhte $hen the  o ld  f o r e s t  is  rem~ved? The Lns-rrers to  these  

quest ions have L d e f i n i t e  bearing on t h e  rn6ndgexent of D o u g l ~ s  f i r  lands. 

In  the  course of the Xxpefiment St , t ionts  sutdies  of n ~ t u r ~ l  
reproduction, Douglas f i r  seedlings hare Seen noteti i n  the  l c t e  spr ing 
under both o ld  tnu  young stmis,  but they seldom survive the  f i r s t  summer; 
on one spec i f i c  sLrea tihere hundreds of seedlings irere stzked ~ n d  numbered 
during three  s u c ~ e s s i ~ ; e  y e i r s ,  a l l  died within s i x  weeks of germinbtion. 

To secure sorne d e f i n i t e  i n f o r m t i o n  on the mount of  germination 
and Geciiy t h ~ t  occurs i n  the  6ense shcde of the  v i r g i n  f o r e s t ,  seeds xere 
placed ~ i i t h i n  L rodent proof' enclosure i n  2:ay 1925, the  seea used was 
found t o  be 86% sound by c u t t i n g  t e s t  and g ~ v e  L gcrminction of 53$ i n  
the nursery. Germination obt i ined under f o r e s t  cover is  s h o ~ m  i n  the f o l -  
lowing t hble : 

: Germinat ion 1925-26 - : Seedlings Alive 
Areas 4 f t .  squsre . . : N m e r  . :l$umber 
9000 seed soiin i n  each :Per Cent: Seedlings : PerCent:Seedlings - . . . . 
Seed s01;in i u  spaaed s o i l  ( roo t s :  . 

removed) : 9.0 : 811 : 1.0 : 8 
Seed sown on surface of duff : .76 : 69 : 0. . 0 
Seed plhced under inch l ayer  : . 

of duff . .7 : 6 3  : 0. 0 
T o t ~ l  (27,000 s e e i )  : 3.5 : 943 : 085 : 8 

T;ro t h i r d s  of the  geminc t ion  occured the  f i r s t  year and t3.e 
reminder the second. Esii the seed been soxn i n  the f a l l  it is probsble 
t h a t  no geryiiination iiould h;ve occured beyond the  first gro;iing s e s o n .  
An exaninhtion of a quant i ty  of the  r emin ing  seea revel led  t h k t  none 
::ere viable,  m&ny had gemina ted  s u f f i c i e n t l y  t o  c r ~ c k  open but by  f o r  
the largest nuxber dec~yed .  k f o t ~ l  of 8 seedlings o r  -03 of one per 
cent of tho nurdoer of seed som, rem&in &l ive  and t h t s e  ;re so  fwi l  t h ~ t  
they x i11  probab ly  d ie  x i t h i n  t h e  next couple o f  yecirs. . 

The xork iief i n i t  ely demonstrites t l t t  sons g e m i n ~ t  ion  tzkes  
p l ace  under timber but the s e ~ ~ d l i n ~ s  soon d ie ,  proL~b1y from a k c k  of 
l i g h t  p r b a ~ r i l y  but ~ l s o  fmm r l cck  of s o i l  moistlne a s  seedlings l i v e d  

l o n g t s t  on the 9rt;p;red surface ,.here conpetin€ roo t s  were rsmoved. For 
tha aroas studicd et l e a s t  it is evident t h t t  the  l i f e  of f c l l e n  seed is 
shor t .  Th;t :ihich i s  not cons~ncd  b: b i rds  nnd rodcnts o r  does not gcr- 
minstc t h t  first ( x i t h  possibly a smll par c ~ n t  tt; sucond) ye= is 
tckon by a e c ~ y .  It Lppczrs, thcreforc ,  t h t t  D a u g l ~ s  f i b  s m d  t o  be a 
fnc to r  i n  rcstccking logged-off lcnd,  must b v e  f ~ l l - n  - : , i t h i n  e e:?, o r  
a t  most two yccrs, previous t o  t h o  t i n e  of cut t ing .  



k ri;vio:. of the f i r s t  ye;r?s ;:ork of the Fbrus t  S u r v ' ~ . - i ~ - t k u  -.- _ _ 
D o u g l ~ s  f i r  region i ~ d i c ~ t  t s  E s ~ t  isf t c t  ory r ~ t i  of progrcss  . Inf om&- 

t i o n  02 ovcr 8,250,000 a"rus of p r i v a t e  ins public  lmd o th3r  t h ~  nc.- 
t i o n ~ l  f c ros t  , ~ n d  r p p r o x i r n t ~ l y  5,000,000 x r o s  of m t i o n i l  f o r e s t  l a  
h ~ s  bosn o b t ~ i n ~ d .  R ~ d u c i n g  t h ~ s e  f i g u r e s  t o  L percent igu b m i s  s h ~ , . ~  
t h ~ t  t h c  g ~ t ;  c r i n g  of f i e l d  d ~ t t  on the inventory ph, s c  o f  t h i s  p ro jcc t  
i s  2bout 40 ptr ?on% carnpletc. 

Timber cruises covering over 3,060,000 Lcrcs of p r i v i t c l y  0:ined 
t imbar l ind  h ~ v c  bean soaurcd f r o n  priu;te o:,ncrs ;rid t h i s  p l i ~ s c  of t h e  
work is  p r ~ c t i r , o l l y  complctsd. xboilt 1,0C'0,000 acres of thi; 0 cnd C r e -  
v s s t ed  l ~ n d  g r a t  c r u i s e s  htve becn t r cnsc r ibcd .  The condi t ion  of o v a -  
200,000 Lcrcs of l a d  logged boforo 1920 h;s bocn dcteni inod from ro]?orts  
i n d  Wps  of p r i v ~ t i :  o p ~ r ~ t o r s .  hpproxintit e l y  1,000,00C zc res  of cut-ovcr 
l ~ n d ,  b u r n ~ d  i l r o ~ s ,  s ~ c o n d  gro;ith st;nds, ~ n d  f ~ m  l ~ n t  h;vc boen r l~3ped  
i n  p l ~ ~ c  by f i e l d  ex&mirr.;rs. Sono 966,000 Lcrcs of mixct f i r m  ind f o r e s t  
l m d  i n  the . ! i l l ; m ~ t t c  Vt l l cy  hsvc becn covurcd by s t r i p  survcys; us ing  
s t r i p s  spcced three m i l e s  ;pert i n  o rde r  t o  get  ; s t t t i s t i c ~ l  expression 
of t h e  mount  ;n& c i l ~ r t . c t e r  of 3;oodl~nd - , , i thin t h e  so -c r l l ed  c c g r i c u l t u r ~ l  
zone. h p p r o x i m ~ t e l y  63,000 i .cres of cut-over l ~ n d  h;ve been COT-ered by c 
s t r i p  surcey us ing  s t r i p s  s p ~ c e Z  t-o mi les  i.?~rt. The l o c c t i o n  of  bout 
2,000,000 hcres of 1~-na  logged s i n c e  1920 hcs  been f i x e d  ;nZ recorde2, but 
no attempt :.ill be m d e  by the Survey t o  determine t h e  present  m s t c b l e  
cover condi t ion  of these 1s.nc;s. 

TLe .c;ork of ~ a j u s t i n g  the  2rivr ; te  ;nd county c r u i s e  records  by 
f i e l d  ex&3inc;tioa for t h e  purpose of br inging these ; s t imt t e s  t o  ~r cornon 
s t i m d u d  hL.s comeneed ~ n d  fou r  count ies  hc.ve been completed. :.ark is 
nor; under i-iay i n  t h r e e  a d d i t  i o n d  count ies .  The f o u r  coun t i e s  completed 
involved t i e  : .c tu~. l  c r u i s i n g  of 11,000 ac res  -,;ith G 10 per  cent  c ru i se .  
I n  ~ d d i t i o n  some stuGies of t L e  u t i l i z c t i o n  p r i c t i c e  of p r i r ~ t e  logging 
o p e r ~ t o r s  i n  t h e  LreL zheck c ru i sed  -,?ere a ide .  This  is.-ork hrs been very 
much f ~ c i l i t s t e d  by  the s u b s t a t i c l  he lp  of the  Fores t ry  5exr tne i ; t  i n  
both  S t ~ t e s .  

ThrougI; t h e  coopercltion of St; t e  zgenc i e s  t.2 e l l t i r e l y  nw: br se  
m;.p of both S t s t e s  is being p r e p ~ r e d  t o  use i n  ?-sent ing tile f o r e s t  
types  i n   color^. TIE 0r;igon mcp is  bout ono-:?ilf completed. 

A 1 1  es t in ; . te  a s seab ly  a d  ty?e m:?ping is c o n p l ~ t e d  f o r  t h e  
f oi lo:;ing co-unties i n  Oregon: Benton, C o l ~ n ~ b i ~ . ,  C l ~ t s o p ,  LP~OC, Polk, 
T i ~ ~ c . n o o k ,  Y t i h i l l ,  a6 '..iishington, a d  ;iork i s  unter-;i.y i n  Coos cnd Li:,n 
Counties ,  Oregon, :.ad Co:.litz znd Le;:is C c I u t i e s ,  ;,Lshington. Check 
c r u i s i n g  is conpleted i n  Clctsop zad C o l m b i c  Counties,  Orego& &.nd Cox- 
l i t z ,  7khkiclm!1 c n Z  Le;:is Counties,  ' , !c .shi i~gto~,  ;:;C unc~cr::ry i n  Coos a i d  
Y & i l l  Count i e s  , Oregoc, t nd: P L ~  i f  i c  Courity , ' JL-shinpt on. 



Compil~.tion of ~ d j u s t e d  tfrriber volumcjs type crms h ~ s  born 
s t ~ r t c t !  f o r  C o l i u 2 b i ~  Cou:lty a d  L< techcic hcs  been cle7:cloped f o r  t ~ b ~ l ~ t -  
ing t h e  f i c l d  d ~ t ~ .  f o r  f in:.l  presextr  t ion .  

n i k e  f i s l d  :-!ark of the SW'sey 011 the n~ t ionc .1  f o r e s t  is tbout 46 
per cerit conplete. Thc follo:.ing t::.ble sho,is thc  s t ~ t u s  of the  f i e l d  
. a r k  on  the indi*,iiduc.l f o r e s t s  : 

lfL:t. B ~ k ~ i r  
Sno quckli  e 
R ~ . i ~ i e r  
O l p p i c  
C olumb -i ci 
?-'it. Siood 
St.iit i;m 
Ctscc.de 
Siuslc..ri 
'Ump r-ur, 
Siskiyou 
Cr:.tcr 

30 per cent complete 
Y/ork not s t ~ r t o d  
100 per  cent conplete 
33-1/3 per ccn t  complete 
53 per  ccn t  complete 
32 per cent  complete 
-,lark r;ot s t i . r tod  
56 per cent coraplet c 
5 pcr cent coraplcte 
60 gcr cent complets 
1QO per ecnt complcte 
55 per ccrit c o ~ p l c t e  

The ~ b o v e  concerns o n l r  the i n v ~ n t o r y  p h ~ s t :  of t h i s  projcc t .  
;;ark h ~ s  bcea l-,,sdly Scgim ox thc othi;r l e s s  time-co:isuning ph~,ses of 
t h i s  com~rt ; .hc~sivc  cco::onic study,  n tho gro-,;th ph; sc ,  t h e  deplc- 
tio:l phr.se, c.sd the re~uircm;nts  f o r  f o r u s t  products. 

R *  ';i. Co-din 

SE1CSXfiLY imU5S S;;URF~LCE FIRES DL,lLGd O U  GRO'l'ili FORSSTS 

D. n: gi: : ??r;is;ls rcci:ntly r sdc  f'or thc f o r c s t  i3surcncc 
study sho-', tb t surfcco f i r o s  o f t c n  do u n s u s p o c t c ~  d. z i g c  t o  even t h e  
thick-b~-rkeii o l d  gro-"rth Lougl~.s fir t r o c s ,  clt .howh t h i s  d-mcge mc.y not 
bc evident f o r  L. y i c r  o r  noro c f t c r  t h e  f i r e .  

x yckr ~ f t ~ x  _r s u r P ~ c c  f i r e  i n  one old gro:;%h s t : ~ d ,  3.5 per 
c ~ n t  of thc  s t ~ s d ,  by v o l u n ~ ,  of t r e a s  over 15 inches DBIi x s shoxn t o  
h c v ~  bccn d e ~ d  LS c. d i r e c t  r c s u l t  of i n j u r i e s  i n f l i c t e d  b y  the  sup- 
poscdly h ~ r m i c s s  firs. 'I".:o yec.rs c-f tcr  ;nothc;r f i r o  19.8 pcr coat of 
t h o  volu-ic of b o u g l ~ s  f i r  i n  tho  s t t nd  r:cs i n  k i l . lPd t rees .  

I n  Chi Co:.st Rtltgo f o r e s t s  r:hcrc there i s  t. c o n s i d c r ~ b l e  zd- 
nixturc  of hemlock a d  spruce :,i t h  L s p r i n k l i r ~  of br . l s tm f i r s ,  surf ccc 
firss LO t r u l y  sa r ious  d~mzge. Thcsc spocics h;ve t h i z  b ~ r k  a i d  nrny 
:.rc k i l l e d  by thb f i r e .  A cornposit o pic t u r z  of t i/o surfccc  f i ros  i n  
the Co:.st R ~ n g u  shoiis, f o r  t r c c s  ovcr 15 inches DEH, 15 per ccnt of the  
Do1~g1c.s f i r ,  71% per  cczt  of t n i  hcnlock, 90 pcr c o ~ C  o f  tho spruce, iknd 
100 p u r  c\.lit of the b:.ls~.iil f i r ,  by -rolunc, de id  cs d i r e c t  r c s u l t  of 
suppos ealy inxocuous surf ~ c c  fires. 

I-I l h i s  a ~ r ~ ~ g t  l a c s  110% shmi up f o r  L yGc.r  o r  t - ~ o .  F i r c  repor t s  
m.dc imcd i r to ly  ~ f t c r  -t?a f i r e  c r u  thcrcf  ore l i k e l y  t o  bc crroaeous i n  
t h i s  respc'ct, 



Thi: i n t c r c i p t i o n  of s u m i ~ r  =i:lf~.ll by the  f o r e s t  canopy is  a 
b - p o r t ~ n t  f ~ . c t o r  i3 f i ~ ~  control .  For t h t  s u r f i c i ~ l  : 7 c t t i ~ g  e f f e c t  of 

LL e.;uil: ~rou.;t of p r c c i p i t i t  ial f f l l l i i~g  irA t h c  opec :r d on the, f o r c s t  is 
< u i t ~  diffbrc; t ;  ; n& t h e  p ~ r c o r : t ~ g e  of thi, tot;l ~ r e c i p i t r t i o n  th2.t is 
c;ught by the t r i ;~  cro-.ins :.KG cvr-por~tod 1-;ithout cvcr r e ich i rg  the  groun6 
is  ~ c ~ t c r  thcz onc ,-.ight im-gino, though it r i r i ~ s  a i t h  thr; type ind I 

d m s  i t y  of the c r a m  c~r iopy irid i i i th  the  durzt ion ~ n d  i n tons  i t y  of the  
rc. iilf tll , 

11; crdsr t o  ovc.lu~.t u t h i s  in tercept ion,  corrp.rrt  ivc  prccipi tc-  

t ion n ~ c s u r c r i ~ n t s  ;ir;rc n; de nc:..r tho :iirLd E i v i r  Er-r~ch St:.t ion i n  the  
open i l l d  u;idor f o r e s t  covsr auring 118 shovers, t o t f i l i n g  48.38 inches 
cnc, rmging  ir. zrxouct from i, msro t r ~ c c  t o  3.99 inchcs. The c~v~rc .gc  p r  

rc.in i:cs .41 inchcs .ad t h i  most ~ r o b i b l c  ~moulit n;.s .04 icches. Using 

8 t o  12 g;uges, 777 z~csurc~b:: t  s T;jcrc ncdc of s u m e r  r~.i:ls c ~ u g h t  mC!er 
L r - ~ z t u r o  I)ougks fir f c r c s t .  ; /hlle tho c r a m  c;nopy aLs os t  h c t c d  t o  
LT:cr;gs: 65 pcr ca: t  of conplctc, covorrgc, the  guuges wcrc s o  plccoZ zs 
t 3  obt:.iz d ~ . t c  u;ldor c v c r i c t y  of coL-sr d o c s i t i  2s rcrigiiig from 5 t o  95 
pcr cent ,  

.ihul t h e s ~  C,-.t:. ::orz cozp-red ; . i th  s i r . ~ u l t ; ~ ~ o u s  3 2 ;  S W ~ ~ I I ~  s 
 do i n  the  op<:;> c h;f n i l c  ci:c.y, thoy shc:;cd t h ~ t  on the Gvcrcge the 
f o r e s t  i:~tsrcc;pted 34 p i r  c x t  of the  s u m e r  y e c  i p i t ~ t i o x .  .In the case 
of l i g h t  sha-,;ers, l i c ~ 2 ~  o r  nofie of it rci-chc6 thi: g ~ o u ~ d  uEGcr t h e  
t m e s  , 'but . ktd:; t i ~ c  r: i s  co:;ti:liucC u-;?,t il the  suri'icfc.1 storc-ge cc.pLcit y 
of t h ~  o v c r b c ~ &  f o l i r . 5 ~  r , t s  s t t i s f i cc ,  thc ixtc,rce>.gial; b o c x x  rluci? 
~ C S S  . 

A m z t s  gc.ugt.s iicrc L ~ S O  plccod c t  20-foot i:1-torvcls checker- 
b x r d  f s sh ioo  undor L d l , ; r ~ s ~  25 -y~r r -o ld  D c u g l ~ s  fir s t c r ~ d  cnd 522 precipi -  
t ~ t i o n  izcj;sur~r:~rits r:i.2;. Th~y indiczte t h i  i r t s r c ~ p t i o n  u ~ i d e r  t h i s  typc 
3 P  caver t c  L T I L U Z ~  t~ 43 pcr c i ~ t .  ~ c t u ; l l y ,  La-;;ever, thc i i l terception 
i s  p r o b ~ b l y  s o ~ ~ i i h ~ t  l e s s  t l ~ i i  43 per  ccnt ,  bcing decrwcsc6 by a sac11 
iEOu..t of a m - c f f  d o : , ~  the  t runks  af the  t rces .  

Tn.,,c i ~ t s r c o p t  ion vcluas oSt;ined frcr; t h i s  study canf9rr.: ; ; e l l  
t o  the  f izdings  i?f other  i l . ~ ~ e s t i g ~ , t  ~ r s  both ir, tho U l i i t ~ d  Stc-tijs ~ - . d  i n  
Zurope , 

Frcr: tkc  f c ~ ~ g o i r i  it cp3o;rs ~ h ; t ,  .;hil; t h c  f c r c s t  tends  t o  
p n s c r v ,  iloistur.: i r i  tilt foros t lit t z r  by rc,t:..rcing rw-fif f :,:id cvcporc- 
t i c  I, it r.lso p r e v ~ n t s  L:I c ~ p r c c  i a b l c  pcrtio;. of thc sws;cr p r i ; c ip i t c t iuz  
f r ~ n  over r o z c h i ~ g  thv f9rc;st f lc~or .  I ~ z c c  it ccn, a i  frequently d = s ,  
h ~ p p e n  th-t  r. s h ~ ) n c r  -..hich t i r ~ p o r e r i l g  rdduccs thc  f i r c  hazar2 in tho 
cpc:; or c u t - o o ~ r  Lrc1.s t~ ,.. xcgl ig ib ld  q u ~ n t i t y  n i y  ;IL.V~ bu t  l i t t l e  ;llcvi- 
;tirig c f f c c t  i n  thd f d r o s t .  In t h t  ~ b s s , c c  of posi t i s i ;  kn~;;lcdge, $3 is  
d~ngorc:us business for tho f ~ r c s t  p r c t t c t i 3 n i s t  t c  L S :  w;i. t h . t  i surnlcr 
shz,;ijr hc.s e iused  Sng s i r c i f i c c n t  ch:ligzs i n  thc f i r e  hc.zcrc i n  t h ~  f c r c s t  
i t s z l f ,  rcg; . rGl~ss  zi' tl;a effect  i n  tho cpa:. 


