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Fire History Along an Elevational Gradient in the
Siskiyou Mountains, Oregon
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Introduction
'lire 

SisLivou I'lountairrs arc rdthin one ol tire more
direrse and cornpler forcst rcgions of te-stern
\orth Amelica (Srhit takef 1960). A l ide range
of cl imatic. topogrrphic. ancl edaphic condit ions.
aocl the tr-ansit ionsl location ofthese mounLains bc-
tl'een dilerse regiorral floras. mlke the Klamath
Rcgion thc most central of the forest f lonrs of the
sest (S'hit t{kcr 1960). ' \  corr lr lex f ire histon
adcls i i rr ther cl ivcrsitv to the folests of the Siskivou
_[oLrnLair]s.

This stuclv rtas dcsigned to document f ir-e
historv abng an elcvationi l l  gradient in the central
arrr l  eastcrn Siskivou X' lountains (Figure l t .  Ihe
Kinnev Creek arca in the ea-.tern Siskivous nas
-selected because it 1tas thc lbcus ofan earlier stldv
oi l i re ei l icts {Petefson 1916, Hofmann I917):

i t  is lepresentati le of thc loler Xl ixed Evergreen
zone (Franklin and Dvrness 197i3). T,ocated at ca.
I200 rn eler at ion. thc nolth aspect of the Kinne_v
Crcek studv site is a Douglas-lir/Oregon grape
(Psewlot-suga menziesii/ Berbeis Der.lrr).!rr) plant as-
sociat ion (al ier AlzeL and Srhcclcr 1984), rvhi le
the south aspect i,. a mosaic of Douglas-fir forest,
chaparrai.  ancl t 'oodland. The Kinnev Crcck area
receivcs rbout 90 crn ol annual and l3 cm ofNlav-
Septembel precipitat ion (McNabb el aL. 1982,
Frochlich er al. I9B2l.

Oregon Cales National fr lonument, 20 km to
lhc 1r'cst in the central Siski,vou -\'lountains. is a
h i s l r e r  e l e ra t i , , n  |  |  . Jo0 -  |  800  mr .  h i g l , p r  I ' r - i  ; f i l a -
t ion site lhich includes the upper edge of the Mix-
ed Elergrccn zone and iorest communities char-
acteri-ctic of the s hite Fir (Abies t:oncoLorl zonc
rF r . r nL l i r r  . r n , l  l J \  r nc - -  l t l : . J1 .  FUr - s l  commun i t i e .
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identi l ied bv Agee et a1. (1990b) include the drr.
walrn Dtruglas-fir/oak \Lithor:oryttLs-Qu ert us spp.l
communitv: dlv and mcsic lhite l i r-Douglas-f ir
communil ies: ancl a lhite l i r /herb r:ornrrunitv" the
crooicst and wettest aL Lhc monument. Annual
precipitation at Olcgon Car.es is approxirratclr. 165
cm, and Slar-Septcnbcr precipitat ion arrragcs 16
cm (l ' lcNabb et al.  1982, Floeh]ich et al.  1982i.

Methods

K nney Creek

Photographic evidence and f irc scar records from
slumps !!clc used to descr- ibe f irc historv at Kin-
ner Creek. Thrce locations neaf Kinncl Cleek.
original lv photoglaphed in 1916 (Hoinann l9l7).
nere rephotographed in l988 lrorr similal camera
points. Tree gfo\! lh since I9l6 obstrrr-ed rclakcs
of -"ome of thc original vi-stas. Incrcmcnt core-q of
tree-( \'\ ere userl lo vcrifv dates ol fire events idcn-
t i f iecl on the 1916 photographs. On the north-
lacing slope of Kinrrer Creek. fire historv l'as
reconstruclcd from scars on 1r[ sLumps over a 2
ha area neal the r idgetop. Al l  stumps having f ire
scafs LhaL rould be accuratelv f ield-counted ir 'ere
inclucled in the sample. This area wa-q lo€igecl in
L9ti5 (Richard Nlarlega. Distr ict Rangcr. Apple-
gate Rangef Distr id. Rogue River' \at ional Forcst,
p ,  r . onJ l  r , ' , nm . | | r ; ,  J l i , ' n r .  \ n IL r r '  r i ng -  \ ' c r -
counled on stump-q bacl b lhc cdgcs of scArred
i issue. and the occuncnce vear ol a f ire uruld lhcn
be estirnated. { composilc f i re i iequencr
cleveloped from the snrmps in this smdl area is in-
lerprelcd ds a point 1reqrrenr,r. .

Oregon Caves

l'ire histolv at Oregon Crvcs lras reconslrLrcLecl us-
ing tree cstablishment dales as rrcll as lile scars.
'l'ree 

aple data u'ere assonbled bl placing 5O 0.01
ha plots across the 197 lra area. or-ubout 1 per
,1 ha. Plots rere subjcctir.elv chosen k' proviclc
unilbrrn spacing and covcrdlie of all lorest corn-
munilies pr-csent. On ear:h forested plot. an arelRge
o l  I l  t r r ne .  3 -2  l '  t . Fc -  r ' e re  ae - ,1 .  i r r ,  u r l ' o r . l r i , r g
thc range oi size classes on thc plot. Samples tere
cored kr thc ccntel ol the tree and as closc to the
grcund as possible. For each trcc samplecl. -"pecics.
diarneter at brcast ancl core heighL. irark thickness.
and tree height lere tccorded. -{cals on slanding
lrers were sarnpled using thc increment core
technique of Bnrlett  and Arno ( l9BB) l ,henerer

possible r:rther than lcdgc sampling (Arno ancl
Sneck 1977). X' lost of the leclgc sampling las
done on sturnps in surrounding l 'otest Senice
clcarcuts ol areas near thc bounclalv of thc nronu,
menl; several \rcdges ryere rernoved fr-orn Live h.ee-s.
-(anrplcs lere retLrrned lo lhc labor: l tof!  and
sanded. Agcs of core ol l'edge sanrplcs rrcre dated
using a dissecting microscopc.

l)ates oi l ree esLablishment and f ire sc:rrs rert
lecorded on topographic rrraps of thc lnonulnent
and surrounding Lrnds. Fi le er.cnts. del ined either
as single lires or a series of lires c|rselv spaccd
in time. $efe reconstnlcted using. irr priolih order.
(ai i i re,.cars f iom ueclgc samples. (h) cofes c\-
tracLed lo drte a l i re scar. ic) trcc establ i-shrnenL
, l . r t e - .  cnd  ' d r  c , , r - -  ,  r a i b i t i ne  J l , c f r : r ' , r  r i r s  p  r l
terns associatcd with dates cleterrninccl i iom (a) or
(b). Onlr earl_v seral species (such as Dorrglas-f ir
i n  p l . r r r t  , , , r r r r r r r r r r i t i - -  o l  t h e  r . h  t -  f i '  - . " i ,  - .  o r
knobrrrrc pinc lPinus attenuatal in plant com-
munities oi tlre Douglas-fir seriesl rere uscrl as
ericlencc of disturbance u'hen trcc cstabl ishrnent
clates $ere rrsecl to estimate the vear oldislurb[nce.

I lost ofthe scar r latcs lere lrom incren-renl colc
samples. or sturnps adiacent to thc nronumcnt. Be-
caLrsc ring counts on slunps telc made in the fielcl.
srmples wele not r,rossrlatccl and i i re e\enLs \r 'crc
del ined on thc basis ofscars cLrselv sprccd in t ime
to€iether' l,ith tree cslablishment clates fr-orr the
p l , ' t -  \ r r  r 1 1  1 '  r  i -  e - t i r n a t e , l  ' , , 1 , ,  

1 , 1  r -  " ' r n  r r  r -
10 _vears for sanplcs bcfore 1700. 5 vcars lor
samples bettccn 1700-1t]00. and 2 lcals 1or
samplcs ui ier 1800.

Fire e\enls rrcle construcled bv l i rst placing
dalcs f iom l ire scars r)f  l fec cstdbl ishment daLa on
t] le monurncnt map. l ' i re events plcr ious to 1650
lrere estirnated ir .orn indir idual older trccs and
scafs. Fire c1'cnts aftel L650 tere clcf ined uncler
onc of the l i r l lo* ing condit ions: t \ro -rcars e\. idcnt-
lv oi the sarne t inrc ol sirni lar iear-. I  scar plus
- - r . r l , l i - l - n , ,  r , l  o i  p i " r r . ' r  r r e -  . t , ,  i , . .  , , r  , , , n - i - -
Lcnl cstabl ishmenl daLes of latcr selal -species (such
as l l r i te f i r l  at higher elerat ion. Single scar.s noL
substantiated br oLher-scars ol age class cvidcnce
rrere common but rrere deenrcd nnrel iable l i rr  i rr-
dicatiDg the erLenl of Ptlst i i le erents. \ \  her.e
clo-reh-slaced r latcs occurred. t , i rr lcs ol 250 rn
r r , l i  r -  r . ,  r ' "  ' l r r r r r  a r ' , , . r , ' , 1  t h (  l u r J t l o l -  c t , l r r r i r -
ing cach d:rte (Figrrre 2). 'Thc cxtent oi the f ire las
reconslrudccl bv joining the circlcs. Circles $er-e
not conneded if Lhe spacc betrr'een thern las largcr
lhan a circle di:rmeter. urr less thc space rras mort:
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thun 2/3 encircletl alrcacJr. For example. in Figule

2. the area to left  center not incorporated in anv
indir idrral circlcs is assLrmed to hale burned
bccause that space is cssentiel lv surroundcd b!
circles to thc leit  and r ight. 

' Ihc 
bounclarv of thc

fire rva-q then adjusted slightlr in som-c cases lcr ac-

count for topographic influenccs on fire beha\.ior:
for erample. r idgel ines uere ol ien fol loled even
if the circles sl ightl ,r  ovel lapped thc r idge. Each
fire e\ent was separateh mapped.

!jgue2. Hisld( llr..rtert $a-. reconsluil.(I h) locating lire

! !r o. (onternporan .4rLv surll trees and dr$L_

iiig 250 m radius cirr les lround each poinl fire

bourdar ies  wer  th r : r r  d raNn around rhosr :  r  i f t , les .

i r  th is  case inc l r r r l i rg  the  Nes lem hLo-Lh i r l !  o l  the

nr rNrnenr  {sec  l igu f  i .  1875 i6 l .

Fire retuln intcr-vals nere calculatcd using the

nalural f i re rotat ion l \FR) method (Heinsclman

1973). A selected tirne inter.ial rJivided b,v the pro-
port ion of thc sludv erea burned l  i thin that t ime

intenal I ields the Nl R. As applied here. t i re NFR
method prodllccs comserlatire estimatcs of fire Iie-

quencv. because ol the nccd lo reconstruct Past
f ire evenls. sorne of lhich mav have bccl l  crased
from thc lanclscape bv latcr fir'cs. and the decision
Lo discarcl single pieces ol evidcncc. \FR's lere

calcrr lated br ccnturl  and br_ lblest comrnunih
type.

Results

K nney Creek

t  he  pho tu r r . r l J  i ,  , " , r n l , J r i . on  - JsyF - l -  - r r , ,  c - - i nn

has proceedecl r, ; i lhouL perceptible dislufban.re in

mosl areas since 1916. r,;ith edaphicalll -contlolled

boundaries lcrnaining stable. ' [hc south-lacing
slope of Kinnev Oreek in 19l6 is shol 'n in !  igult :

3A. r ' i th i ts 19BB counterpart belo$ (Figure 38).

The boundaries of shallol soil areas (left center)

on lhe far slope {rc stable over the 70,vcar period.
'Ihe 

textu|e ofthe far'-dislant slope appears similar
betwccn l916 and l9BB. lhere appear to be a
few more largc trees in 1916 on thc casL (r ight)

cnd of the -qlope. and a fet more matule trecs lo
the *'est (left) in 1988. These are mostlv DoLrglas-
1ir rlith strme pondelosa pine \Pitus ltonderosa).
The open and bmshv polt ion of the folcground
slope is l i leiy '  the result of an earl ier '  I i re. ln l9BB
(3B) much of this slope is obscured br trees.

l'igures 4A-4B show an arca slightlv upstream
from Figurcs 3A-3B. The KinneJ I'cak road leaves

the Kinnel Creek canyon Lrotton just off the lorver

right of Figure 48. In l9l6 (Figure 44) rcccnt lires
had burncd o,ref the slopes. leaving Douglas-l ir
residrrals along thc l idgetops, in the ravincs, and
along the uest-lacing (lcfti slope of the spur ridgc
in the ccnter of the photograph. Bv 1988, con-
ilerous lbrest had regenerated across most of the

landscape. Jn afeas that had a mott led texture in
1916. indicating cxposecl soi land possiblc pcriodic
slope irrstabi l i tv. Pacif ic madlonc \Arbutus nterr

.ziesi i)  is the curlent dominant.

The trrea along Kinney Ridge looking southeast
(Figure 5A-5B) has t}anged markedly sincc 1916.
Prior to the 1916 photograph. this area n'as
lepeatedl,v burnccl.  with numbers on Eigure 5A
corlesponding b f ire dates from Holmann (19I7):

l :  l 9 I 5 : 2  =  1 9 1 1 i 3 : 1 9 1 0 : , 1  =  1 8 9 7 ;
5 = 1886; and 6 : 185,1. Hofrrann noted that
Lhe repeated burning and comple\ mosaic ()[

bu r r ' . d  r r r r , l  r . r r hu r ' r eJ  . r r ,  . r .  I na , l '  f c co r , - l r r r . l i on
ofthe elcnts lerv dif f icrr l t .  His map olthe burned

area (Figrrre 5C. Irctcrson l19I6l) does not in-

dicate lhich areas reblrrned o\.cr the 1854-1915

pcriocl,  alt l rough somc of lhe older burns (such as
the 1886 burn) are palches separatcd in l9l6 by
thc ml)re recent blr lns of ]914 and 1915. Burns
closelv spacecl in time lavorcd those sfecies that
can reach mdturih qrr ickly l i th a protccLed seed
b . r r ' 1 .  - ' r ,  I ' a -  u r "hcon ,  f i r - .  s l r i ,  h  l r a -  - e ro l i no r r -

cones. or specics lhal spfout (Qxercus spp.. some
4rct.r.\tdplr,rlor spp.).

Holnann did not indicatc hor,he recon-stlucted
the e!ents ofthc previous 70,vears. Thc patchiness

of such i i res in tcrms ol sevedt! complicates
lcconslnrcl ion ol l i re evcnts bastd on !egetation
present in later decades. A surlcv of lhis area in

19BB indicated that Hofrnann's chronologv- rtould
nou' be ven: diffiurlL to reconstruct. Thrce f)ouglas-

lirs incrernenl cored in Hofmann's area 5 (at right.
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Figure 5A-C) viclcled esti inated dates lor-grrmina-
t ion ( l 'hich mal be l- i j  vears in clror) of 11389.
1901. and -t90i>. Thcsc dates could be inter-prr: tcd
ei lher as continuous leprodu.t ion altcr thc lB86
lire. ol rcgeneration aftel the l886 ancl l89i fires.
A canvon l irc ouk {QLelras.l}7trv) le./ i . \)  colcd neal '
thc east edple of Alea,1 i l89i l  appeared to hare
spt-outed arountl  1910. the rear oi thc f ire in ad-
jaccnt Are:r 3. In area 4 (189i- l ' igule 5A). t lo
Douglas-f irs c,orcrl  rrere estinaled k) harc gcr-
minaled in 188,1 alcl 1899. The 188:l  trcc must
havc been missecl bv the 1897 fir'c. becarLse at age
13 i t  l ikelv would have been Li l led i f  bur.ned.

On the north aspect of the r iclge. irnmcdiateh
o I t  o l  \ i c \ 1  r ,  r hF  l i  t l r l  l - i g r r r "  J  \ -B  o r r , l  i , l ,  r r -

,{

lified bl a black dot in Figrrre 5C. cilllrt lile elenls
sincr: about l i50 r iele rer.onslmcted based on age:
r lass and f ire scar daLa (Tablc 1). The f ir 'e
lrcqucncv in this 2 ha paLrh bctteen l160 ancl
l860 is abouL l5 r 'ears. lel  oi the f ir 'es iclcnti f ied
bv Hofrnann bctteen 1851 and I915 burned r.err
far into the mahrre. north-facing stand of trees"
lhich he identi f ied as ' 'unbluned" brrt  rrhich had
e\pel ienced aL lcasl cight f i res since thc olclest
trees had estaLl ishcrl .  lhe I915 f ire is associated
t ' i th one Dorrglas-f ir ' that germinated irr l9l  6 near.
the cresl of the north -slope. and Hofmarur's llli>,tr
i i r-c mal ' tel l  be the I856 l ire identi l ied bv scars:
t he  i n te r rned ia t c  f i r es  (1886 .  1897 .  ] 910 ,  191 .1 )
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f igure  L  The mi r ldk  K i r r re  Creekarea in  i l )  l t ) la r  anr l  i t s )  1988.  Th i - .  s lope ls j r rs t  ah^c"herc

rhc pn grt'dar road leares th. 'oll.r l)ottoni to$ards Kinner Rirlgc. rnrl the rier loots norttr.

are al l  mi-"sing from thc norLh aspect set of l i lc

scars. most of which predate the lB50's.

Oregon Caves
' lhc 

planL cornrnunit ies of this sLLrrh (FigLrle 6:
Agee et al.  1990b) ale distr ibuted aLong t gracl ienL

ofincrcasing elerat ion l iom no hrrcsl lo soulheast.
T,ol er- elevation sites burncd nore Irequentlv than
higher elevation sitcs (Figure 7i.

The olclcst delectable f ire at Olcgon Caves (xt

,  u r ' " . , 1  i r r  r l ' e  I  l l l u  - :  e r  , l '  r r ' .  f , ' r  r r r i -  r ! r n l  i -  \ cn

l imited. A Douglas-f i f  strmp ol that agc rras lourtd
just southea-rt ol thc monumenl rn a \rhrtc
f ir /goosebern (Ri6er spp.) plant associat ion. and
a large Port Orfcrrd c eclat \Chconaectptuis kutsort-
iona) had the oldest of its thrcc firc scars created

pr;or to the earl1 l500's: this tree probabl,v sur'
r i lccl lhc ca. l : l t iO 1i le.

\ o  f i r c  ac t i v i t l  l as  capab l c  o f  be ing
fe()nstructed ibr thc 1500"s. Er idence oflires that
mrw have oct rLrred has becn obscured bv subse-
quent burning. The ne\t fire reconstluctcd i|as ca.
1650. Two stump dales ft-on Douglas-f ir  l ,ere
l iund just soulheasl of the mollunlent boundarl.
A \\ ite llr stun4r in a parian area, a sapJing-sized
Iree At the timc of the event. showed a signilicant
grorl th release just aftcr lhat Lime, and a Port
Or{ordrcdar along the eastern boundary had a fire
scal of that vinlage.

l  i rc cr. idence becornes more abundant by the
cnd of the 16001. A fai lh widespread age class
ol Douglas-fir becarne estabJished along the north-
ern port ion of the monument boundarv during that

192 Agee



Figure 5. 11. Thc Ki,,n.\ R ge lrea ni 1916. The nurnbers rli r to fircs idertilled bl Hof

r n a n D  1 1 9 1 7 ) r  l :  l 9 l 5 : 2  =  1 9 1 1 :  3 = 1 9 1 0 : 4 = l 8 9 7 r i : 1 8 8 6 ; a r t l  6
=  185,1 .  B .  The sanre  area in  l9 i l8 .  Th ,  Nr rorL  a t  the  le f t  i s  the  locar ion  o f the

clearcut srump,lat! sho*r in Table 1. C. A niap ofthe arca rrrlrarr frorn Hof'

22. T,l0S. R,ltr'. is shorr,- or;, ,,r.d t., the line of sight of Fisnre ii U. lh, nrn,b.A

represer r  Lh l  sc l r ra l lo raLnt  and;ame f i re , rears  as  sho$n i .  {Ar .  lhe l ,h .Ldot

, , .a f  Lhe to f  i s  the  ioca l ion  o l  the  da t r  in  lab lc  1

Fire Historv in the Siski,vou Mountains 193
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l isuri, 6. N'lajor plant communities at Oregon Cales. jderdned $idr slmbolsr Dl- : Douglas tu; WF = whire
lir O = oaki and ]I = nonforested meadors.

TABI . l ]  ] .  l s l im. ld  l i re  da tes  f ron  K inner  Creek  c learcu t .  A l l  hees  arc  l )o r rg las- { i r  and cu t  da te is  assumed to  be  1985.  Arca
. ' p p  o r  r , . .  '  2  \ a .

Scar or Tree Est,tblishnrnt Dllc(s)

l
2

I
5
6
7
B
9

1 0
1 l
l 2
I J
1 1

1 8 5 ;

1 8 5 6

l 8 1 l

18:19

r iJ25
tiJ25
l i J3 lg

1780g

I  ? 7 8

1807 1790! 1717 g

lZ, lBg

1766s
l 7 ? 3 9

l;6,t9

17649
I i65s

r8 ]9

l ;9 .1

1 7 9 5
t 7 9 8
179'l

r79i

1 8 2 5

t  8 r ;
I  g l6{ i

Fire Ilates* l 9 t 5 r 856 1 8 3 9 182; 1 8 0 ; 1 ; 9 5 I  i78 1763 t 7  4 6

'I = rings not clear

3 = eslinated genninatior dlte
i' Estimated fire dates from field rorrrLs arc srrLjrrl lo ime error iritLin a lear or nro: fire dates estiol|.d liom germinarion dsres
(colLunn on left ard Lso rtluurs on risht) lrc to b.r interpreted as the latesr dare possihle (c-g., 1763 mighr be 1760 or earlier
bu l  nor  1765r .
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c1480 c1650 c1695

c1730-40 c1755 c1775

c1802 c1822 c1826-29

c1834-36 c1849-50 c1875-76

c1890 c1921

l ii:un' 7. Reconstrucrfd lir ererts ar Oreaon Car, s sin.e 1'180. usine thc lccbnnlue presented jn l'igure 2

t ime. sLrggestin€r a dislurbance date of ca. 1695.

Th i .  a ! . , o l r ' , r t  " f  D " ' r s l a * f i '  r r . i t l ,  ge lm in . r t i u r r

dates of interspersed t lccs ranging l i r- ,m 1695 to

1730) suggests one ol more moderate to high se-

veritv fi rest man,v Doughs-fi r' became establishcd.

Two closelr spacecl fires seem unlikelv due to the

lack of anv scars on lhe ear' l iest establ ished

members ofthe coho . Bct$een I7l l0 and 1850,

at least eight additional fires burned portions ol
the rnonurnent.

N'lajor fires \rere rcported in the vicinities o{
Kerbl ancl Jacksonvi l le (Figurc I )  in the 1865-67
period (Nlorris 193.tr) but apparentlv they did not

reach Oregon Caves. ln ca. 1875-76. most o{the

lrcstern monument burned. The eastern boundarr
of this l i re is similar to f ires in 1802, 1826-29.
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and 183,1-36. Along the central western cdge of
the monument, this uas a high severitv fire. In ca.
I890. another f ire burnccl almost the same arca.
but l'as of Lxl sevcritv acros-" much of thc monu-
rnenl. leaving occasional soars but not killing manv
of lhc young trees that rcgenerated after the ca.
1{J75-76 crcnt.

The last signilicant fire event idcntified fi.orn
scars at Oregon Car'es occurred in 1921. No ad-
minist lat i \e records have been uncovcred that
substanLiate this event. bul iL occulrcd at a t ime
of frcqucnt burning (Hofmann 191?) and appar-
entlv rras a lol scveritv underburn t'ithin the
monumcnt. Since 1921. no major.f i res hale starlcd
within or entcred the monument. This 70 vear
p' r i"J hr- t , ."rr thc lunc,-t  lue-t iee periud in mure
than iJ00 rcars.

Firc r-eturn intenals (Tablcs 2. 3) sho* that firc
has not been a spatially or temporailv unilorm pro-
cess. Thc tcrnportrl recorcl is biascd in that earlier
fircs oflot'severitv or spatial extent lere probablv
missed. The l6th century is the onlv centurr- of
the last -(i\ thal fire actir.itv was apparentlv dbsent.
The increasc in f ire act ivi tv in thc nineteenth cen-
lurv mav lcilect the abilitv to more accuratelv iden-
t i fv more recenL f ires. although the Kinnev Creek
historv suggcsts that even late nincteenth centurv
f i r c -  m . r '  be  d i f f i ,  r r l r  r u  r . con . l r uc t  i n  r h -  \ 4 i r oJ
Evergr-ecn zone.

The lower elcr.at ion boundan' of the lhite
fir/herb tvpe at Oregon Cavcs appears to hale
acted as a barrief lo fire spread for manv fires.
Doup/as-1ir is not common in this tvpc. compris-
ing onlv 3 pcrcent ol the averagc 72 m'ha-r basal
arca. l 'he herbacreous cover mav exceed 100 per-
cent durinpi the surnmer. rnd the high fol iar
moisture of thc green herbage mav retard the
spread of suriace l i res unLi l  thc herbs cure in late

TABLI 2. \urrral fire rotatioD fof o(g.n Cares br cenrur\.

-IABLE 
3. \anrral fire rotrlion for najor commrnit! types ar

Oreson Cares.  1650 1930.

' l :p.
T,rpc

\anrral Fire

Douglas-fi.1,,rk

Drl lhite fir/
Douglas fir

Nllesic trhit,i llfr
Douglas lir

White llriherL

4 5 _ 1
,t2.0

55. ,1

3 5 . 9

37

61

\a tL r ra l  l . i r c
I'roportion Rotati0n

summer. 
'fhe 

presence of an all-aged w.hite frr
lbrest (Figure B). the presence of numerous rr ind-
throl mounds. and the absence of Douglas-fir sug-
gest that small scale wind disturbances have en-
couraged gap-phase reproduction of thite fir.

The mcsic white fir/Dougias-fir type has
substantiall,v morc Douglas-lir: r15 perccnt of the
average 61 mzha I basal area is Douglas-fir. This
tvpe had slightly more frequent fire than the white
firJrerb tvpe. These two mesic types have the
highest numbers of older trees (Figure B), and
historical fires of the last several centu es have
t_vpicall,v been oflov to moderate severity. The dry
r\,hite fr/Douglas-fir type. u-ith Douglas-fr compris-
ing 63 perccnt of the 49 m'2ha-' basal area, has
burned more frcquendy, and suniving trees from
earlier fircs are more sparse. Most ofthe trees are
vounger than the l875-?6 event.

Discussion

When modern lorest management developed in the
LJnited States. one ofthe major factors stimulating
legislation and poliq, rvas the threat of wildfire, par-
ticrrlarlv large elents in the Pacific Northrvest in
1902 and 1910 (Pvne 1982). Fire in the forest
t'as characterized as the antithesis of forest
management (Agee 1989). and southern Oregon
rras a center of Forest Service efforts to oppose
the use of f i re in the lorcst. Peterson (1916)
claimed that local communities opposed fire
prevention because of a misunderstanding of the
"colsen'at ion ideas. ' '  He noted that stockmen
thought fangc carrving capacity had declined in
the fer,r vcars that fire protection had been in place.
Hofmann (1917) implied in his Kinne,v Creek study
lha r  f i r e -  se re  a  p rodun t  g f  mode rn  human  ac t i r i -
t ,v. Haelirer (1917) claimed burning by Indians,
rn;ners, stockmen. and hunte$ in the late

l: [00,],-)00
1500 1600
1600  t ; 00
1700 -  r800
tB00-t r)00
1900-t 98..)

1 9 7
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nineteenth century had so increased fire frequen-

c,v in the SisLi,vou Mountains (Atzet and Wheeler

l9B2) that little tracc Nas left of lirgin stands in

many areas. \ ct the evidence for such claims. such

as the area fire frcquencv of about 12 vear's be'

trveen l850 and 1920 acfoss thc e\tensive south-

facing slope at Kinney Cleck (Figure 5A), is not

so different frorn the prcvious centur "- (1760"1860)

fire frequencl of 16 rears on Lhe north-facing

slope. This latter {iequcnc} estimate 1{as madc on

a smaller area. wh;ch olten incfeases thc apparent

fire return interr.al. and thus makes it a conservil_

t i !e est imate. Haelner's (1917) claims that south-

ern Oregon did not expe cnce forest fires prior

to Euroamer-ican settlement are not justified.

The 1400-1989 natural f i re rotat ion r l1 76

vears for Oreeion Car'es (Table 2). although con-

senativelv cstimated. is similar to fire liequcnc,v

in other dry Dorrglas-fir forests lt'esl of thc

Cascades. Natural fire rotations of B0 and 100

vea$ ha\.e been estimated lbr dn Douglas-fir'

lbrests in vestern s'ashington (Agee ancl Dunwid-

die 1984. Agee et a1. 1990a). and for westcrn

Oreplon (Nlorr ison and St 'anson 1990. Teensma

l9B7). I f  onlv the 1650-1930 period is con-

sidered. the olerall NFR drops to 49 -n''ea|s. a mort:

frequent fire histor,r than mosl (tther l)ouglas-fir

forests $est of the Cascade N'lountains (Apiee, in

press). The high fire lrequencl for Dougla-"-fir

forest at Kinnct Creek mar be indicative of both

a !er-! 'dr."_. \ \ ,arm cnvitonrncl l l  and the ploximit,v

of loi ! 'er elevation tvpes l ike ponderosa pine that,

at least in othcr areas (c.g.. I ' lcNeil  and Zobel

1980). hisrorica.l lv burned frcclucntly Thc close

proximitv of forest conrrLrnil t-'''pes *ith t,vpicalh
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