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:;a~:,l~l i.ng and ann,l;cis zech~i jc  uc-; \,ere devcli tycd o17 the, Onc'l~nrkr S;[:Jv Arcn,  and 
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~ ~ i t c r r i i t r r l n ~  ?:.l'e h : l t o ly  ba~e.1 01-1 t n c j e  p~ ' (*~edul 'e . r  i \  I I I  p l ' c p t r a t i o n ,  by WHC m u  
:\. S i i t ~ c b . )  Th.3 1 ' 0 ; ~ n  mil Kcst 1.m-k '52uily .Al'e.~s i\el'e sel t 'c ted t~ pr~',.icir: tt bi.o:~cler 
:i,cogr,,ld\ic,,l bas is  fo: int  e r l r e t i n g  9-.e r o l e  d f  1': ri. I n  t . 1 1 ~  R 1 t t c ~ ~ - o o :  h ~ t  i m a l  F u r c ~ t .  
T'hc~c> Lutt~*r ~ i t t s  v.eie cho-ell  i n  p ~ ~ l ' t  be inus?  f ~ l e l - 1 n v c : i t o r y  c:~.;lics :+rl-c a l s o  l ~ e i n g  
co i lduc tcd  theye as  .)art of t h e  F j l  c i i ,  % ~ l t l p l  e I'q-. '.hn,i::emcnt Rcscarc!~.  Dcl ciopment, 
ziritl +pi j c:xrac)n P r ~ t g r a ~ o  [ U b A  rarest 5er-;ice 1 !475: . I :lcn cl' the s t u d y  :ll'e%s ivos .also 
chilsc>rl t o  i a ~ f i p l r .  ~trllo$:~ed f o r c s t  a t  al: elev. t t icn5 oi, a - ; R s I c ~ ) -  of c ~ ~ p t c t s ,  and t o  
record fire his:cl*y i l l  t . 1 ~  f w m  of rire >re11.5 Or, I i;'ing tl'w!: and f i r ? - i n i  t i a t  ed age 
c lnsses o f  s h a d ~ - ~ r - ~ t o l c r r i ~ ~ r  conifers. 
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RFSULTS AND DISCUSSION 

It 9+m15. a ~ p r c n r  I .  1 3 3  ' I  A -  I A -  n .  p r  n: 1 3s  t l ~  t?.;~! 
~ s r  o f  f i t c  st;!:.:: F C T  SKIIC,~ : 1 I i r  I I :: :~lrr:e ni:.: . r i m l r  
2. that the Fire frrilurnci.:~ j,cr.nir!.rrl ~ . 1 m y ? 2 J 1 ! .  hiqi;  1:: f : 35 :!ic ~ W r t l :  ':,:* - 
. ~ l y L . t o . . t l u - ~ ~ d ~ . l  y ~ o P ~ : ~ ~ ~ t - : o ~ ; ~ ~ ~ . . ~ ~ ~ ~ : ~ ~ i ~ ~ . t ~  Y~ari..nn.-?o. .nk~it-:h?~:~~:~~...l:~.~r.. X!..~TCT 
hmsr. Thus apl:r;rrr t i:;~t tflr t ' ir~ ~I.CI]I&C:LC~CC: ~ l l t i l i ~  the  1-X t l  1 WI! i,~':'?~il TI.:J':- 

mt a Fattarn CFIIKI~U~~~? bz.;I: d t  1 ~ 3 % ~  :C :!LC. ?-CD! 1 :>in('. 

A lopical  guect icrE thnr. aris-s i s  irow frtqrrlnciw IxI<<: ml ?W- :u  ?,W-:l3kn Ct3lld5 
-* WiLh t h 3 c  <>$tairl?G ~t o P i  r l y l ?  p l n r  t r !  t l w  pmun.j. 3 ~ i r r g l ?  t1'C.e. !? ::T. 

-10, t ' l e u r ~  3 s l l ~ w ! .  tlic qn:-rai l . c ~ f : ~  :lcc:-hn 06 :L ]wnrle.l--w p In? F t W  1r.E .?n ~ k *  
k m e s l n l r c ~ l .  ita!,lc I. ~:,.lrn?l .'I a: L!ncAgr!c. Inmir.$ : l ~c  175- I n  I!% o @ r l O ~  . i t  -* x m d  by 15 f i y C ~  an avr.~~e ilh:~rivnk C C  C Y O ~ Y  ; 1 ).~..:ir~. ?kii E ~ ~ W T C *  t:i:h 

rvmgc  interval af ie3~-;  i7 th$t a .  1 . 1  ! . n l e k c r s ~ ~ .  rtCr m i n g  on ly  R frk <!v%~il 5.rlrds <rep, t h r  C T ~ Z  Jh f~ e r r e  ? h : ~ i  ::ci~rr fl-:m ~ J I ?  1nn3 1 
[t W " m 5  lhiRhl> .JLII!V.~~? T l ~ , ~ ~  $-;cry f i ~ e  dould b l l m  l.,,Ir P I f i 6 l ; V .  ;It l n 2 > t  tq?' 

*given trm i n  skrih a ,iin7,] ~ i l j : ~ ~ . ~  1 1  I ,  cqrecinI1y ~! le l .  1ht: ~ r ~ : r l ~ ' C f  
*-I~Y ~s to allow c n l )  I L C I I ~  a . : c u n l u ~ a t i ~ ~ s  i l f  !:IF,. 

-"ras O c ~ f r d  I ~ s . s - o t r r ~ - i  ~-CII~-T:TI m-;hnd.;it.31. ~ I + ~ T ~ - ; I ~ ~ : I Y - I . ~ ~ I ~ I ~ ? - ; .  .>.-:.h-.~- m c  

'V*t intiivrW1:1r I I -  . :Q , V ~ T C  i n  fir?:. . in ic:~i  :lrc mr.2 

to r;rust a scnl.. .4 . , .< .~;~3 , .  ;,7r-;  pi,^ , . l i -+ i r c~*  - : i t e~ - , ;~p  ,:.;re :J I L ~ ! ~ ~ ~ ~ . T * ~  f*::, :lip 

b h q u ~ f l t ~ y  5Cartrd iTldi~r:+ ,ni  : r c v 3  ,:;L~?I i i~l,~~>:-t!: ;>~ pwr .  'l?l:;+ L F F J ' ~ ' ; ~ ~  - to be on ly  
15 t c  11, r.:rCrnt ':,,nccz !Ira:: t l~cc;. i t h r i ; . u t l  51- 1h8: ~ m ~ l ~  ?;I3- % 

~?"I*'.s. F , i ~ t  rl:ps,~ t r.:p.w 3 j  ;,II~ !l:in.e mi" :..: t:ivt- <c:irv:<. !!I ,:-lv ?T 7 i.? 





I n ~ ~ e c c l o ~  oC t a l l le  1 r e v e a l s  t h a t  t h e  r e l a t i v e  f i r e  hequenc ie s  by Corcst cn tc-  
p j c s  ure nea r ly  Iden t i ca l  st 'Tatan and West Fork. By c o n t r a s t ,  f i r e s  occurrcd a l a o s t  
rr lrr P S  frcqtaentl y rhroup.hmt ~ h c  Onelrorse area--except for t h e  upper subalpine s lopes  
,fime the snnple s i z e  wn5 very ~mnll. and probably inudequats. Ono could arm? t h a t  t h e  
r&a+sc arc. i 5  b a s i c a l l y  d r i c r  and the re fo r?  hirn? more f r equ tn t ly ,  hat t h i s  r e a s n n i n ~  
:q pot hnrnc out by f k L d  o3scrvarions o r  ?:y rbe s tan2ardized hahi ta t - type  categories. 
; ACP 111su9 ih l~  explanat ion i s  t h a t  f i r e s  o r i ~ i n a t i n g  on t h e  l o r e r  slopcs a t  Cmehcwse 
Ipr& mnre r e a d i l y  upward t h r u r ~ l r o u r  a l l  t h e  r y e s  because of r h e  steel! topoe;raphy. 
H3liEccr. the da ta  in  t i l l ~ l e  1 9.30~ t h a t  f i r e  frequencies decrease  with i n c r e a s i n ~ .  
!jcvstion ; r t  Dnchnr3c ar 3 ? a t e  c m p a r a l ~ l e  r o  rlrat of t h e  o t h e r  a reas .  .Also, snch afl 
crplanation f a i l s  t o  account f o r  t h o  high frequency of f i r e s  an t h e  l o ~ ~ m s t  u n i t s  a t  
mrhmsc. 

s evc ra l  tlwoads o f  evidence suggest  ana thcr  reason f o r  tho  highm f i r c  Rcquoncp 
mt hohorso .  A n t h r o p o 1 ~ ~ i s t . s  havc lamp. r c m p i z c d  t h a t  I n d i m s  hi?. twicrr l l~ set fir?% 
In the W c k y  %unt.ein!: [hlnlouf 19691. nlrecc de%cendants of t h e  f i r * t  s e t t l e r s  i n  r5e 
$.>In V a l l e y  helow Tu3an srulp a r c s  (Marvin and W i l l t m  iKetr5teon a r  Suls .  and Mr. L n d  
r t  %mehead '!weurn, nor th  of s u l s .  1 5  personal co~rmunlcation.! s t a t &  t h a t  when 
r%ir grsndpre r l r s  homesteaded t h e  area  ncsr  t h e  turn  o f  t h c  ccnhl ry ,  Indians p a r i c d i c a l l y  
sct l o rc s t  f i r e s  i n  t h c  ncartr.~ rnountiiins, prcsunwblr t o  i a ~ n v ~  forapc production f o r  
biz p n e  2nd h w . 5 ~ .  tndiilir. accuplnd t h e  B i t t c r r m t  V3lley f o r  a t  l c a ~ t  severnl ccn- 
tunes prior t n  k h i t e  ~ e t t l e m e n t  in t h e  nid-1800'% (Hard 19731. ,According ro L k .  C. 
U ~ l o ~ f .  University or Montana, Wissouls [personal c~rmun icn t ion l  . I n d i m s  preferred t h e  
min R i t t c r r m t  Valley ~r;ts!.land?. d J 3 c e n r  t o  thr G-nchr.~sc a r e a ,  t h c r r f o r r  ahtoripinn1 
bminf probably w l J  1;rr.v bren m r e  conmon here ~ t 1 1 1 1  on th f  r a t l l ~ r  P C ~ Q T C  .?01811 and 
t T syudy a r r a s .  

S r i  11 m n t h z r  ten t i l t  i ye sutgcst loll of d e l i b e r a t e  s h n r i z i n ~ l  h n r n i n ~  hns ~ r i 5 n  
frrm k h t i n p 2 r q s  (19761 mrlnlyfl5 OF l?.WO years of pollen and c h a r c m l  d e V 3 i t i m  a t  
Lost Tra l I  ras. [log [locsrcd Sn t h e  "104-m subslpine s l o p s "  c a r e p r y .  t a b l e  1) 7 miles 
* J t h w s t  oT t h c  Tolan study nrea .  Vi-hringcr fowrrl chat  a i rbo rne  charcoal has h e n  de- 
Phited con t inua l ly  since t \ c  rccxt i rh l i s lmmt  of vagetaticm in  t h e  a r m  a f ? ~  g l a c i a l  
W r @ a t  11 ,son y c x s  ;lp. Fre~urrably r h i s  c w c  f r n m  f i r e s  burn in^ in  s skrahle ,  no*'tly 
ke .< tcd  region  i~pwind f r m  L m t  T r a i l  F : Is~ .  Flow~ver. t h e  m n p i t u d e  of charcoal  de- 
Irqition i n c r e s s d  d rams t i ca l lv  wi th in  t h e  l l ~ ~  ?, i InO ywrs d r s p i t c  no n w k d  chnnge in  
the fb rc s t  t y p .  To kccp t h i s  idex  i n  ~ r r x p e c t i w ,  onc n11st ~ c a l i z r  thmt F n  h y ~ o t h ~ 3 i ~ ~  
'n Indian-burning WnEmn fram dep+sit ion i n  onc hog is, a l a r g e  ext rapola t ion .  



m n q ~  t h e  F l r c  years on t h e  t h rva  s tud?  nreus .  Eb.identl?, r a t h e r  cx:@nsive fir,,* 
occurred Y ~ r n u l r s ~ ~ c m s l y  on a t  Icnrt F m  nf t he  arcas duf ing  lire folSo*inp yearr: 

Tablt. A-J a150 shows t h a t  t h e r e  Herr a numhcr of ycars whm one area w s x  burn& 
s i v a l y ,  n h i l c  t h e  o rhc r s  ev ident ly  experienced l i t r l c  nr nn f i n .  

I t  i~ m ~ h  m o m  d i f f i c u l t  t o  quant i fv  the i n r e n s i t i e s  of h l s t o r i e  f i r a s  t h  
is t o  simply rlocimcnt i5rir  6srrrrrcncc xnil d e t v m i n c  f i r e  frequsncy. S t l l l ,  se  
Forlrces nf r l a r ; ~  can he in'lerprcted t o  p ro r ide  .un i ~ n d c r s t s n d i n ~  o f  the h i3 to r i c  
of f i f e .  

Thc r e l x t i v e l y  short i n rc rva l s  hctwren fircs throughout the t h r e e  .rtud?. ar. 
(tehlo 1) t t h n t  f i r e  i n t e n s i t y  u4s  n o t  u ~ u a l l y  fremt hccausc t h e r e  uss 1 
t i n w  f o r  heavy fue l  a c c w I a t i o n .  

t 85  

i t t l o  

n o  r's i n  t a b l e  A-2. for  e x a v l e .  F ~ O U  rhnt many aRe c l a s ses  o f  shade-intolersnt  
s o n i f r r s  were derecrcd *herewer age -c l a s s  a n e l y ~ i s  we5 conducted 1 stands except 
R and I]. [Some of che regerterarion da ta  in  t a b l e  A-3 w e r e  provided by Ed Mthec.5. 

t Northern Forere F l r e  Laboratory. Missoula, Montana.) Ic-6 i n r e n s l v e  a g e - c l e s ~  snnpllsp 
waa done a t  Onehorse and West Fork, hut never the less  che r b s  i n  tables A - !  and A - 3  s h a  
a skmilar pactern of  mul t ip le  age c l a s s e s  o f  shade- inro lerant  conifer*. Each sge c l s : ~  
ma5 r a t h e r  oasy t o  i elate ro a Fire t h a t  o c c u r r d  f r m  j t o  ID ,vasts prior t o  estahli!'.- 
ncnt n f  t h e  o ldes t  trees i n  chat c l a s s .  

Snae of  t h e  age c l a s s e s  derected i n  a sta~rd apparently res i t l tcd  from R f i ~ c  that  
was not representod a s  n scar on sample t r e e s  i n  t hn t  s tand .  F i t e  ye;(rs 1811 and 1,971 
in  stand F ( t a b l e  A-13 nro examples, When the a d j a c e l ~ r  %rands  ( E  and t i1 had horh scars 
a l d  m;ccnrrat ion ddatine from those  f i r e  yea r s ,  Ir seems Ilkrsy t l m t  t h e  Pire h:~d in  
Fact risitcd t h e  = t m d  i n  qurr;tion ls tand f l .  



In p m c r a l .  these i n t e r p r e t a t i o n s  f o r  r h e  Montmn p m t i ~ n  of the f l i t terroor:  Ksrional  
,,I dlffcr from t h e  v ie4  presen ted  by Wellnw 1147fl] t h n t  f i r r  d ~ m g e  r a s  " ~ ~ s u n l l y  F@- 

e,t,w.* in a l l  nai0T f o r e s t  c c o s y s t m  t ) n e s  111 t h e  Surrhcrn  Rocky Ml~n tn ine -  caccpr  
,hcrf pondrro5a pinc end r;orr.ctimcs ullcre L % u ~ l a s - f i r  i 3  rhr p o t e n t i a l  c l i n m .  Tho 
a ~ l n & ~ c ~  of  tTcc5 w i  t l l  man?' f i r c  e-cars i n  a d d i t i o n  to  mult l p l e  are cia-srs OYFT m o s t  
of the isnde-cape 111 t h e  t h w *  * t l l r l v  a r ea7  s u p ~ c s t s  t h a t  usua l ly  f i r e  darrste MIS i w r  
6%t rme  

M s t  r e5na rchc r s  a r e  r ; t r @ n ~ I y  tenptod t o  ~cna ra l i ! e  abour f i r e  hehawlot h r  per- 
haps f i r e a  i n  Lhc Hvr thenr  Rockier arc not  bc5t d ~ s c r i h o d  i n  hmad g m e r a l i z a t i o n s .  
~ r t a i l e d  s r u d l e s  of f i r e  h i s t o r v  st  var lous  place+ thrtrufhnuf alr f n r e c r  ty-p-per r-hould 
u l t inare ly  r e s o l v e  t h i s  problem. 

Gnhricl  (1976B rcccnlly rumpletEd a d e t a i l e d  a n a l y s i s  of  th. f i r ?  h i s c o ~  i n  some 
l o d p p o l c  pine-dominated f o r e s t s  i n  t h e  Boll Mart;h=Il n i l d e m t s ~  nf northwestern &ntsna.  
In :hc s a u t h c m  h a l f  of  h i s  s tudy a r e a .  l ;a l r r ie l  documented t h e  occur rence  of low- 
i n t m s i t y  ~ r r r f a c r  f i r e r ;  a t  2(!- t n  -10-year i n t e r v a l s  i n  each s tand.  By contrast, he 
f a d  rhar  l a r e t r .  wand-dc%rrnvinp  f i r e s  h ~ d  profoundly inf luenced wst or t h e  nor thern  
hnl f  c r i  h i s  s t udy  a r e a .  Ilouever. even h e r e  he fnt~nd ahmlt 20 l i v i n ~  I n d ~ c p o l e  p i n c  m d  
h l ~ l a v - f i r  t r c n s  h a ~ ~ i n ~  two f i r e  s c a r s  each. T i  s t  a p n r x d i c  pattern of  s tand  
des r tuc t iun  w e n  du r ing  r o l n t i v c l y  h i g h  i n t e n s i t y  f i r e s .  

A small p m F l s r i v n  of t h e  anchorst and Tnlan a r o a s  and a 5i:ablc par t  of t h e  western 
m i t  of t h e  Wcs: Fork a r e a  were apparen t lv  ?nrrited in h i ~ h - i n t q n s i f y  f i r e s .  ,At Onchorsc- 
a f i re -Li  l l e d  crand r v i d m t l y  r c w l t n d  frcm a  double  bunt i n  lAR9 and IB92 [ A m n ,  
foot-nntc 11. A t  Wrxr. hrl; a x i i d h l r  s tand  wa5 k i l l 4  i n  188P. A t  'I'olan u s t and  was 
bjllct!  a t  t h e  head of  r h e  canyon bottom i ? : e t u e e ~ ~  %rands F ,  G, and I I ,  f i g .  11-71 i n  13R5 
on a s i r r  thnt w 5  unique i n  havinc no r i i d e n c e  o f  Cire hsvlng v l s t t e d  I t  s i n c e .  In 
a l l  *tudy a r e a s .  the holocar~s t  w a s  r e s t r i c ~ c d  t n  a r m s  w i th in  t h ~  lower suba lp ine  f o r e s t  
b i n a t c d  b,u i o d ~ c p o l e   pi^^. IAbi*-s Zmitm=:~m/X~:w~h;~i lCm and d h i s s  i~~~lnrnry , :+rr8~8& 
5nbi:ar r r p c s ]  . 

h p p i n ~  ever?, f i r .  t h a t  occ r~ r r ed  1  1 ~ i v e n  forrst trrz pmvide*  i r ~ r j p h t  i n t o  t h r  
extent and p a t c e t n s  of  h i s r o r i c  fit* illei~r.sclm;ln 1975?. Ilnfsrtunrttbly, s u c h  mappin£. 
k c t  on t h e  Clre s c a r  and q e - c l a s s  d n t s ,  could nu t  lbe duiw a t  nnehorsc hpc;lu%e f l r ~  
"rc t o o  Freque~m.  ,\I Irest Fork, ~ a r n n l i n ~  was done i n  s tmdr ;  t h a t  were roo  d i sye r s ed  
Q ' a Y  r u ~ . ~ c d  tol)~?graphy t o  a l l @ *  for mapping of m l i v i d u a l  f i r e s .  In  c o n r r a s t ,  t h e  Tolen 
data w a s  not hampered by those  problems. and t h e  a p e - c l a s s  da t a  w s s  ample. t hus  i t  we- 
PQssiblc  t n  p l o i  t h e  e x t e n t  af each f i r o  de t ac t ed  i n  t h e  Tnlan dra inage  bctwf.cn 1Wn 

1 7 3  (apprnd ix 9 ) .  

hl thouth  many nf t h c s c  f i r cq  were nht nf h i f h  i n t r n s i t y .  t h r y  werc n o t  c o n f i n d  
s m l l  areas. In r a q t r a s t ,  in  recent. l ime%, f i r r s  n f  low- tn-mdi i~m i n r r n ~ i t ! .  ;#re 



s u p p r e s s e d  b e f o r e  t h e y  cover  l a r g e  a r e a s ,  i ihereas  h i g h - i n t e n s i ' c ? .  C r O h l l  f i r e s  may cover  
l a r g e  a r e a s .  O b s e r v a t i o n s  ( K i i g o r c  1975 ;  '11utc11 i974) fro111 a r e a s  i ihere  n a t u r a l  f i r e s  
have  r e c e i i t l y  been allo!\,ed t o  r u n  t h e i r  c o u r s e  ( l i h i t e  Cap ,Area, B i t t e r r o o t  N a t i o n a l  
F o r e s t ;  Grand Te ton  and Sequoia-Kings  Canyon S a t i o n a i  P a r k s ) ,  slrci.: t h a t  loii- t o  medium- 
in tens i t ! .  f i r e s  may c o v e r  l a r g e  a r e a s  by advanc ing  s p o r a d i c a l l y ,  o f t e n  s l o i i i y ,  rlnt i l  
heavy f a l l  and i i i n t e r  p r e c i p i t a t i o n  f i n a l l ) .  e s t i r l g u i s h e s  them. 

The g e n e r a l  p a t t e r n  o f  f i r e s  and age c l a s s e s  i n  each s t a n d  ( t a b  
A - 3  i s  c l e a r l y  one o f  f r eque i> t  f i r e s  l e a v i n g  s u b s t a n t i a l  remnants  of  

l e s  :3-:, A - 2 *  m c !  
e a r l i e r  age  c l a s s e s  

>lost pre-19i)o f i r e s  on t h d  B i t t e r r o o t  s t u d y  a r e a s  a p p a r e n t l y  burned l i g h t l y  on d r i e r  
s l o p e s  a t  lower e l e v a t i o n s ,  p e r p e t u a t i n g  ponderosa  p i n e  a s  t l ie  dominant s p e c i e s  i n  open 
s t a n d s .  These f i r e s  k i l l e d  much o f  t h e  ponderosa  p i n e  r e g e n e r a t i o n  and most o f  t h e  
i n v a d i n g  1 ) o ~ i g l a s - f i r .  F i r e s  t ended  t o  burn  wi th  g r e a t e r  i n t e n s i t y  on n o r t h - f a c i n g  
s l o p e s ,  where d e n s e ,  young grotbrth o f  i l o u g l a s - f i r  presentecl  more o p p o r t u n i t y  f o r  c a r r y i n g  
a  f i r e  above t l ie ground. Even h e r e ,  however,  much o f  t h e  o ld -g rowth  ponderosa  p i n e ,  
1 ) o u g l a s - f i r ,  l a r c h ,  and even some lodgepo le  p i n e  s u r v i v e d .  I n  t h e  lower sub- 
a l p i n e  f o r e s t ,  dominated by lodgepo le  p i n e ,  f i r e s  o f t e n  were o f  low o r  medium illtensit!, 
s p r e a d i n g  mos t ly  on t h e  f o r e s t  f l o o r .  There  were o c c a s i o n a l  h o t  s p o t s  where a s t a n d  
was l a r g e l y  k i l l e d  th rough  b o l e  11eat.ing o r  a  "run" t h r o ~ r g h  t h e  o v e r s t o r y .  

i i o locaus t s  have a l s o  c l e a r l y  been a  p a r t  o f  t h e  spec t rum o f  f i r e s  ( S l e e p i n g  Chi ld ,  
S a d d l e  ?founta in ,  and Corn Creek f i r e s  i n  1960 and 1961) o c c u r r i n g  on lower  s u b a l p i n e  
s l o p e s  i n  t h e  B i t t e r r o o t .  They a r e  u n u s u a l l y  i n t e n s e  f i r e s  t h a t  had a  d r a m a t i c  e f f e c t  
on thousands  o f  a c r e s  o f  f o r e s t .  

S t i l l  h i g h e r ,  i n  t h e  upper  s u b a l p i n e  f o r e s t ,  f i r e s  were l e a s t  f r e q u e n t  and a l s o  
l e s s  i n t e n s e ,  p r o b a b l y  because  o f  m o i s t e r  and s p a r s e r  f u e l s .  Some o f  t h e s e  l a t t e r  
f i r e s  undoubtedly  s p - e a d  ups lope  from more f a v o r a b l e  b u r n i n g  c o n d i t i o n s  a t  lower 
e l e v a t i o n s  and t h e n  burned 1 e s s  i n t e n s e l y  a s  f u e l s  t h i n n e d  o u t  and m o i s t u r e  inc reased .  
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APPENDIX A 

Fire Frequencies and 
Sample Tree Locations 
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Dots show sample t r e e  l o c a t i o n s .  
s = s c a r  on  t h a t  t r e e  t h a t  yea r .  
r = regenera t ion  from t h a t  f i r e  

de t ec t ed  i n  t h e  s t and .  









a i d 9  1811 F I R E  



1757 F I R E  

1 N 
& .: .~ . , . 

..... 

.., - .  - " P . . 

1752 FlRE 



17/13 F I R E  

1 M 




	Back to Bibliography: 


