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Introduction

Fire's r-ole in the establ ishmrnl and developmcnt
oI Dougl.r^s-fr (Aerr.dotsaga rnenziasii }Iirb. l'ranco)
forests has been trmparal ivelv wcl l-documcntcd
for norlhrvestern Oregon and irestern Washinglon.
BoLh norlh-sr)ulh and \\ 'csl-casl gr-adicnts ref lect a
pattern of generallv increasin€i fire frequency and
decreasinpl severi lr  (Thornburgh 1969, Hemstrorn
and Frankl in 1982. Yamaguchi 1986, Spics and
l 'rankl in 1989. Agee 1991a).

In wcsl-ccntral and southwcstcrn Orcgon a pat-
tem of relativelv lrequent fire has been reported.
Th,-, fur,-ts, rp, r i ,  n,1 Fc.r l .r  lLre t l i rer- in r ' .rng
ing liom inflecluent stand replacing evenLs rvilh
rnean l lre inLervals [NIFI] oi 95-149 vrs ( l l lcans
1982. Sttvtut 1986, frlorrison ancl Swanson 1990)
to mole lrequent moderate or light sLrrface fires
having MFIs of 15-50 yrs (Atzet and Wheeler
1982. Agee 1991b). The ensuing sLands oftcn
halc more than one cohort and :te multi-sized with
rnore tban one canopv layer.

RelaLivcl_'- l i t t lc f i re ecology rcscarch has bccn
donc in nofihr,".cstcm Calilomia Douglas lir lblests.
The lire history studv closesl Lo our stud'/ silris was
conductccl bv Aclams {1980). He examined com-
posites of Douglas-f i f  slumps in clcarcuts on four
sitcs l iom Casquet to Mad River. Cali lornia
. locumenling increasing f irc lrcqucncv I i th dis-
tancc fi-om thc occan and along a norlh to south

gradient. I'lean lire return intervals ranged lrom
21.4;-ears in Ca-squeL (r lorth) Lo 12.7 years in l \ ' lad
Rilcr (south).

Our objective was to assess firr histoly, agc
str-uctulc. and stand structure in ser.eral Douglas-
l ir /hardwood stands. We hvpothcsizcd that domi-
nant and co-dominant cohorts became eslablished
lollowing either stand-replacing fire or bv gap-
ploducing rnodcratclv scvcr-c surface lire. We lur
thcr h_vpothesized that there wa-s a signilicant diller-
ence in rnean fire interval across thc prc-scttlement
(approx. 1740-I849). sett lemenl (approx. 1f349-
l905). and suppr.cssion (:rpplox. 1905-1987) tirne
periods.

Study Area

This study rtas conducted t'ithin the Salmon River
Ranger Distr ict of the Klamath National Forcst,
California. Studv sites 1r'ere located on Hotelling
Ridge. aliovc the South Fork of thc Salmon lliver.
Slopes averaged 56lo with elevations between 900
to 9t l0 rn.

The Salrnon Rivcr arca has mcan temperatures
of l l6oC in summer and 2"C in rr inter. Normal
annual precipitat ion is 1I20 mrn, rr i th 90t/n oc-
culring betir,een October ancl NIav (reords ar.ail-
able from the Klamath \ational Forest. anrl Six
Rivcrs National Forest, for Orleans). Summers are
long and hot. with relativelv scvcrc lirc weather
occurring in Jul,v, Augusl, and Septernber. Thun-
derslorms accompanicd by lightning take place oc-
casional lv drrr ing the summer months. Snov mav
la l l  i n  ea rh  U ,  r n l , - r  and  l c - t  r r n t i l  l \ l *  . r t  l r i ghe r
elevations.
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Studv sitcs rvcrc located in a Douglas-fir'/harcl-
$ood lorest (Bingham and Sarlcr 199I) domi-
natcd bv opcn upper canopies of Douglas-f ir  with
scattered sterns of sugar pine (Piruu lambertionu,
Dougl.).  A subordinatc canopv layer was domi
natcd bl tanoak (lidrccarprr^s den^sflora [Hook. and
Arn.l Rehd). nadrc,rrc (Arbutus mcn;iesii I'ursh.).
{nd canyon live oak \Quen:us r:hq.nLepis Leihm.).
Dominant shrubs include hazel (Cor.t lus comutn
\lnr- l l . l  and { lr .gon-gra1,- tB,rLi is ner, ut. t

IPursh.] NutL.).

ln latc Aupgst. 1987 r series olJightning strikes
ignited a compler of fires on the Klamath \ational
Forcst. Thesc fircs sprcad quicklv and ertensivelr.
having variable inlcnsit ics, but often burninpl into
thc crol,".ns of stands o1 all lree sizes. A total of
110.000 ha burncd. Onc ofthc Klumath complex
fires, thc Ycl lor ' l ' i re. bumed on Hotel l ing Ridge
and [ l led the majoriLv ol trees r, i thin thc studl '
plots. Salvage logging occurrcd in l9BB and 1989.

Methods

Thrcc studv sites l.ere selected. Each site rvas con-
sidered to be visual lv reprcscnttrt ivc of stand con
dit iorrr in tht .rrr.r .  St:rnds 'clecteJ here con:i : terL
in ospcct. slope, eleval ion. and dominanl canopy
tees. Examinalion ofslumps shotcd abundant evi-
dence of prcvious fires. Stud,v sites langed lrom
5 to B hectares. SiLe I and Sitc 2 r,".crc scparated
b,-v approximatelv 0.5 Lm $'ilh SiLe 3 being 1.0 krn
$es t  o f  S i l e  2 .

lirc scar ancl tree trge cla-ss data u,ere obtaincd
Iiorn Douglas-l ir  and sugar pinc stumps. 

' lhree

3Om diameter circular plots l'crc estabJished lithin
cach site. Stem cross-serltions were collcctcd from
all sturnps r,;ithin plot boundalies. ln addition. stem
cross sections r\'efe gathefed from all other fire-
scarcd conili'r stump,. $ithin the stuclv site. ALI
cross sections r,rere cut rlith a chain s{1,". at:rn ap-
proximate heiglrt  of 30 crn. Hardrvood sper: imens
t 'crc not col lected because their poor mnd;Lion
made accurate determination oIf irc scar dates and
trcc ages impossible.

Cross-sccl ions vele prepared t i th a porler
planer and subsequentlv pol ished t i th a rotarv
sarrder. Succcssivclv fincr grits oi strndpaper. dorn
to 360.1,".ere used to render an easilv readablc sur-
1trce. Fol iowing prepareti()n. thc samplcs r lcre e\
aminrd using both a hand lens and a hinocular
microscope. AnnLral ring counts rrclc mirdc on one
or morc racl i i ,  depending on glorvth and casc of

interprctubi l i ty. ' l ' ree diameters !\ 'ere measurcd
l iorn prepaled spccimcns and f ire scar dates
r ' .  " r dc , l .  F i r " . " : r r -  r ' e re  re , . , gn i z .d  r r - i r rF ,  r i t ,  r i r
described by NIcBLide (19, 3).

Cross-dating of tree ngs (Stoles and Srni ley
l 068 r  r . a -n ' t  1 ' n - - i l ' l -  r r i t h  mu- l  sp , .  imen - .
presumablv bccause competition inlluenced radial
gro$th nore than dimalc. ScalrinE! dates {ere af-
f ixed {or f i re scars on sturnps with inducrminuble
'bark' dates bv matching i j re scar intenals with
thosc on stumps of kno$,n age. Eslablished fire scar
dates ol all lrees tithin a site r,ere collatccl into
a rnasLer fire chronolog,r'. Less reliable lire scar
datcs t'crc adjusted using the techniques describccl
by Arno ancl Sncck (1977). \o scar date r las ad-
justed more than + :l rears. Onlv confirmed lire
scar dalcs 1r 'crc used to calculate mean f ire in-
terrials,

Statist cal Analys s

Dcscriptive statistics ilere use.l to report age struc-
lure. size slrudrrre. ancl f i rc history. We used in-
fcrcntial statistics to deterl diflerences in mcan fire
inlerral across studv sites und across time periods.
W,  r r - ,  J  mr r l t i p l e  K ru - l , r l l - t r  a l l i -  r on - tu r J rn , . l r i i
tests on our data in l ieu of analysis of variance be
cause of unlransformablc hctcroscedus rrcrL y .

Results

Fire historics r.aried among the three sites (Tablc
l).  Four f ires o<rcLrrrrd on both sitcs 2 and l l ;
1987. I870. I  795. 1776. The l9B7 f ire was thc
only one to have occur-red on al l  the sitcs. Sitc l
also shares thc Ltt49 f irc with sitc 3. Table 2l ists
mctn firc interr.als ibr the pre-setLlement, scttlc-
menL, supprcss;on pcriods. There $as no signif i-
,  r n t  , l i f l i r e r , ce  i r r  mea r r  f i r , :  i n l en r l be t r ' een  s i t es
(p : 0.388), but thcre nas a signilicant diflcrence
h ,  t l een  pe r i od -  ( f  o .033 r .  Th .  - r r np r ,  - - i on

periocl had signif icantlv longcr Ml ' ls than the set-
t lemcnt and plc-sett lement periods combined
lp : 0.010). but there was no signi l icant dif l i r-
cncc bet$een the sett lemenl and pre-setl lcmcnt
periods (p : 0.686).

The age oI Douglas-f ir  snrmps ranged l iom 47
1 , ,  r pp r , , \ im r l , l )  520  rec r " .  r nh i l "  - uea r  l , i n .  ag . s
ranged liom 60 to 251 vears. The fi|lst lwcntv vears
of radial gro*th variet l  from 0.32 mm/yr, among
highlr supprcssed trees on site 2, ro 2.2O mml\r
among inclividuals cstablishccl follordng a slancl
replacing l i re in the late 1800's on si lc l .

206 S' i l ls and Stuart



TIBLI l. Nlester l]re chfonolos,- |,r sLuli sitr.s. Nunibft of firrscanrrl trees are Listed bv plot lor each drte.

-rite 2 Site 3

I'lor ,{ Plor D Plor C t'l,n ll I ' lo t  ( l I'lot .{ PIot B Plor C

l 9 B 7
I9.1.:[
1 9 1 2
I {)1..)

I r ) 1 6
t 9 t i l
t  90t
1 8 9 1
1 8 9 0
I SiliJ
I8 i l2
1 8 7 0
L86il
1i162
t iJ60
r iJ55
I B;,1
l l l t 9
18.12
I t l39
] IJ3;
I B:11
1{J28
1 B 2 0
l1l l8
t i i t t
t i J  t o
I 8 0 6
1 7 9 ;
I  795
I  i8s
t ; 8 3
I 7 ; 6
1 ; 6 0
1 ; 5 9
I  ? 5 6
1152
l ; 5 0
17,15
l ; .12

6 2

2

.1

t t
: 3

t t

1
I

2

I
I

+

Sitc I hld tvo wcll-dcfincd even-aged cohorts
{Figule 1) in plots B ancl C. Two oi the oldest in-
dividuals in Plot A lierminated t'ithin 12 vcars of
each other and mav replesent thc lcmnants of itn
older cohort. Of the remaining 3 inclivicluals. two
trees havc agcs corrclatcd tith the tro rvell-definecl
rcgcncralion cohorls of plots B and C. Trees in plot
B nere mostlv associated $,ilh the cohort t'hich be
came estrbl ished in about I  722. Tncl ividuals sarn-
pled in plot C tere establ ished over a 40 year

period between lB92-1932.

l iach o[ the plots in site 2 had well  del ined
regeneration cohorts (Figure 2). The rnajori ty oi

older trees in plot A originated Ibllot'ing an ap-
parcntl,v high intensitv. stand replacing fire around
1802. Only tno trccs. cstablishcd in l5B2 and ap-
prcxim tclv 1,173 survived this f ire. Foul survi, ' -
ing trees $ere established. at cvcn intcr-!als,
bctvccn l837 and lBB7. A second regeneration
.ohofl began in about 1895. Plot B had a bi-modal
rE ,  d i s t r i l ' , r t i , ' n .  r r i t l r  t h .  n l d - - t  r rFF -  ge fm i ra t i r e
benleen l7l7-l  722. Flstabl ishmcnt lastcd approx-
i r na te l \  ' - rO  rea r - .  f ) nh  L , l l c  - u r \ i \ i n€ r  l r p r '  \ r J r  e - -
tabl ishcd bctt 'ecn 1770 and ]910. l lnderstolv
t f cc .  ge rm ina t . , l  a l e r  l q l { ,  \ 1 i l l r  r cgene ra l i on  con -
timring for 40 years. Plot C also had a bi-modal

Fire History of Douglas-fir/Hardt'ood Forest 2O7



'IAUl.Fl2 
N'l.a.s a,,(l rlmges of lir. inr.nels for ea.b s;r,.. Drrr
ak rporred irr rhc pr se[]enre.l_ s(itlt, mdn. ard
suplfes*ri lfridls 6 iiell a. lin th. complele .hn!
no log l .  l i rh  r fe  reaN.

11i00's. Sun' ir ing sccdl ings in plot C becarne cs-
tablished ovcr a 35 vear pcriod, while thc regener-
at ion pe od in plot A lasted 5O ycars. Dominant
Lrccs in plot B survived the latc I800 evenl which
rcplaced stands in plots A and (1. Plor B's age dis-
l r i hu t i , r n  mr r  he  h . - t  , 1 , . - e r i l , e , l  r .  h r \ i r , g  " ' - , r -
sional seedling cstabl ishnent since t[100 rvith a
'well-defincd cohort spanning 40 years centered in
1 7 5 7 .

Sitc I  had an avcra€(e oi 54.6m'zlha of basal
arca l i th site 2 having 72.9m'?lha and sire 3 hav
ing 38.4rn'?/ha. l lach plor in site I  hao onry one
dorninant cohort (Figure I ). 

'Ihe 
grearcst ba-sal area

was concentrated in the dominant age cohort o1
plot B. r:entcrcd around 1735.

l) lot B oi siLr 2 had more basal area rhcn ei,
ther ploL A or plot ( i  (FigLrrc 2). Even though plor
B has a bi-modal agc distr iburion, i t  was over-
whelminglv dominatcd bv the {.ohort establ ished
in the mid-]770s. Plots A and ( l  had r.elat ivelv
.ma l l  L l . . r l  r r ea -  - l , r , . r d  r c rn , -  r . r c r . r l  c , r h . r t - .

A bi-modal distribution of basal arca rq:r-s lbund
in sitc 3. Two gloups can be dist inpJuished among
plots A anrJ ts and plots A and C. Basai arca values
'were 1or,;. particularly for plots A and (i.

Discussion

Xlean fire rcturn intervals rcsulting from this studv
L r r l h f l  . L r l ' . r . f l r l i r l c  t he  r r . r r , l  i u r  - hn r r r r  \ l F l s  i n

- - - - - P l o i A b a

- - - - -  - - p l o i B b . a

I P l o r A d e r

: P l o r c d e D

- s r t e l ( N = l l )
aoq,L.Lr .  rhronol ,gr

S i r e 2 1 \ : l ( ) )
( i rnplete chr, rok,gr

- s i k . 2 ( \ = 1 3 1
( l , r , , r , l ,  r .  chron0l0s\

l 7 l ;  t 9 B 7
l;.15 I lt 1i)
| 1J.19 189.1
I 8 9 1 -  t ' r r J ;

I 7 1 2 , 1 9 B i
i ; ,12 lU55
1 8 5 5  t 9 0 t
r( )01 L9{t7

r 7 5 2  i 9 8 7
I  t -52 ta19
l 8 t 9 - t . l t  3
t  9 i : l  1. r8 i

22.1)
t ? . 3
l r ; .0
16.5

12.9
t 0 . u
9 .2

28 .7

r i l .  t
I  r ] .9
16 .0
37 .0

5-;0
; -  1 1
8 , 2 6

:1.3 50

5 - 1 8
7 . 1 2

18-,1.;

3-? |
7 2 5
5 2 5
r J  7 l

agc cl istr ibLrt ion, but r i th onl,v one thir.d rhc tree
densitv of plot B.

' lhe 
ag{r sl fudure of combincd plors in sitc 3

e\hib; lcd a bi rnoclal disrr iburion (Figurc 3). Plors
A and C had sirrgle regcncration cohr)rts appar-
cnth init iaLed br a stand rcplacing l i re in thc lute

80

^ 7 0

a J u

o 3 0

)
loo .E

a

75

Year ofEBtablishment

l . i g u r e l ' A g c r l a s s u n r l c u m L r 1 r t n c b r s o | a r e a d i s L r i | u r j o n s o | t l e r s . s t r b i s h e d p r i d t l ) t h . l 9 i j 7 ) . j I [ \ | i | e f r o l I s i k . ] . P | o l s

A (1 .  l ) ! ta  &  cornp i le r l  in  I  r r :o r  r tasses .
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0
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,10
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A.(1 .  l i r l !  rn .  .onr f i le i l  in  ;  r . r f ,  ! ! "c ! .

thc soulhcrn fange of Douglas f ir .  Our prc-
sLrppression mrl ln f irc inlcr\als of l0l(r l7 \ears
rere considefablv shortel t i ran thc l5-50 vr range
rcporterJ for soLrLhern Oregon (Atzet and Whcclcr
1 , 1 8 2 .  \ f , . ,  l q , , l L , ' . r ' r l  r l r - t r - - l  1 , ,  r r  r . r r , g ,  i r r
uestcentral Oregon {Nleans 1982. Stcrart l9{16.

N{orr ison anrl Srlanson 1990i.

Our f ire-free interval-" lele sirni lar to thosi '
reported lbl rnixcd conifcr forr:sts in the Sierra
Nerada (,Show and Kotok 192:1, I  agcncr 1961 .
Ki lgon' 197i3). Re:rsons lbr this incluoe s,r,pa,d-
blc summrr f ire *eather and sub canopv and un-
der'-"torv larer-. hal ing sclclophvl lorrs. pr rolvt ic

j

I N
i  a  r - - - '
||1T T
t m l

ear of Establishment
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Natural establ ishmcnt anrl  sLrrvir ai of Douglas-
f ir  on thcse sites uas onlv occasional lv succrss[u].
' fhe 

comhinaLion of i i lctors necessary for success
mar ire r-elativclv rare. Establishmcnt nav follo\\'
a  p r t t ,  r  r r  - i r nJ r r  t o  t ha t  f , , r r n '  I  i n  - uu th le - t . r r r  p , , n -
dcrosa pirre iPiruts ponderosa Laws.). Cooper
(1961) ancl S hite (|985) found th:rt  sucrcessful
ponderosa pine rcgcncration uas ntainlv dcpendent
on appropliate .qoil rnoislure conditions ancl scetl-
bed availabilitv. Similar conditions mav be prereq-
uisite l i rr  successl ir l  Douglas-f ir  establ ishmenr on
our sites. Douglas-f ir 's shlde intolerancc (I ' l inore
I979.i  and nccd for mineral soi l  or burned seed
bcds (Stor'art 19f16) may crplain the episodic pat-
tern of regencration oD the sites cxumined i l l  ouf
stucl-v.

Age class rJistr ibutions indicaLed that seedlinpl
establishment occurred fr-equentlv cnough to allon

lefpcluation ol these I)ouglas l i r  clominatcd
lorcst,. .  On our s;tes, forcst i i les on about a l . l0
!eaf irttrlrriil provided sufficicnl grot'ing space for
the init iat ion of patches of Douglas-f ir .  On some
plots it appeared that no r-csiclual trees srrrvir.cd
f i r e .  r ' l r i l .  u r r  u l hc r -  l hp  r t ' t ' a rF r l  f i r ,  - e re r i t r  r r a .
bw c'nough to allow lhe sur-vival ol some orerstorv
trcc,..  

' lhe 
resrr l t ing mult i-aged slructurcs resem

bled Lhose lbund in the Oregon Cascacles (\{eans
19132). Tn our stud1. evcn-aged groups becarnr: rs-
tablished irrllor,;ing liberation of groning space b"-
modcratelv sefere for-cst fires. Size distributions
of these slands rnd l i i r lv long rccruitmeDt periods
acclunt ibr the mosaic ofcven agerl groups o[trce-.
established aftcr fi res.

Age clas-s disLlibLrtions in plots on our sitcs l'ere
uni-rnoclal or Lri-rnotlal. Similar pattcrns have been
dcscribed in dereloping Engelmann sprucc (Picea
engclnannii  I 'arry er Engelrn.; Dav 1972. S hip-
ple and Dix -t979) and Doupllas-lir (SLcvart 1986)
- ra r , l - .  Tn  t h '  - c  - t ud i . - -  d ' r i . r l i un  l i o rn  a  n .ga r i r ,
erponcntial size clistribution I'as correlatcd $'ith
thc spatial scale of disturbance and gap formation.
( lumulatir .c uge and size cuncs are shaped aL Jeast
as much. i l  not morc bv establ ishrncnt ptt terns as
by mortalitv (Parker arrd Pcct l9B4). The high firc
frequencr, on our sites rnav inhibit lhc deveiopment
, ' f  rF : . r l r \ r  e \ l , o r r . r r t i J l  - i , , ,  d i . t r i l ,  t i on . .

Douglas-f ir  dominated stancls in Idaho anrl
X'lonlana have been r-cporlcd to be iniLiallv cven-
r r g ,  d  t L r r . . r '  1 q 2 5 . : h e . r r e r  l , ) 7 o , T , - h  l q B l ) .
This u'as also true lbr somc plots within orrr sludv
sites. !'ull site occupancy by Douglas-fir vns prob-
ablv rcached in L5 to 50 vears lbl lorving cl istur-

210 s. i l ls anrl  Stuart

bancc. Sirni lar t imc periocls wcre found in
Douglas-fir forests of Orcgon and Srashington
(Isaac 19413, Olivcr l98 [.  Agee I99la.b). Other
lrorkers have indicated that 60 to 150 vears afe
recluirecl ftrr full occupancv of l)ougla-s-fir rlomi-
rratcd rnesic sites (Frankl in and Saring 1980.
l lankl in and Hemstrom l9l l1, Means 191.t2). A
shortcr stand init iat ion phase rnav be cxpected in
the southeln range o[ Douglas-l ir  (Agee 1991a).

Site 2 had rhc grcatest ba-qal area. This is prob-
ablv due to sitc 2 having fe*er or.crstory ki l l ing
fires and thcrelbre norc oltlcr trees. FrerlLrent ltx,".
scveritv surfacre fircs rnav hlve also contributed t.)
grealer basiil area bv reducing competition for sur-
vi\.ing oversLoN tra'cs. ln contrast. most ofthe lusal
area in sitc l .  plor C and site 13, ploLs A and C
was associatcd t i th relat ivelv voung trees. I t  is
l ikelv that thcse ecological lv dorninant cohots bc-
camc cstablished folbwing fires inrense cnough to
kill both Lhe undcrstorv as viell as most ol rhe

Ilnderstorics of Doug]as-fir hacl beerr reirritiated
on sitc 2 and site 3. Six of the nine plots exam,
ined had littlc ol no regencration presenl for
pF f i , x l s  u l  up  l o  2 l l r  ) ,  r f - .  I so  e r l ' l r n . r t i , , n .  c re
possible for this <rndition. First, gllr,ing space rnav
have been clorninated br the first tr.ee specics lo
regencratc lbl lorving disturbance (Egler J954). In
our slands. invading shrLrbs and resiclual harcl-
loods t'ere likelv carlv dominants follordng fire
(Stuart er ol.  1993). Shorrer mcan l ire inLenals,
l ike those ol siLe 2. mav have farorcd establ ish-
ment oI Douglas-l ir .  because of thc possible el irni-
nation of stored seed and residual spfr)uts ol
hardvoods. A second possibi l i ty is that higher in-
tensities ofthe I987 lire wcrc e:iperienced on sites
I and 3 consurning al l  Douglas-f ir  seedling or
saplings that ma,v have bccn present. rnaking them
unalailable for sampling.

Spies and I. ranklin (19f39) described gap dy-
numics in Pacific \orthwest Douglas-Iir lbrests.
charactcrizing gaps as coarsc or line in scale. l hey
definccl coarse scale gaps as having originalcd from
large scalc disturbances and as having relativcly
uniform cvcn-uged stands of l)ougl.rs-1ir. Fine scale
patches result l'rom small scale mortalitv such as
self-thinning or pathogcn inlection. A forcst suh-
jected to finc scale mortalitv for a long enough
pcriod of tirne will rcsult in a mosaic of openings
and size classes lypical of mult i-aged stands.

The stands in ouf study di{Iir from cither al-
ternativc dcscribed by Spics and l ' rankl in. Our



dil ta. instcad rcprcscnts a third gap typc lhal cirn
be charactel ized a-( mediunl scale re-sult ing f iorn
lo\r to modcratc scvcritv fircs ftrllow ing a stand
replacing disturbance. These fues left much of the
Douglas-fir canopv intact and inhibitecl the progres-
sion trxtards f inc scalc dvnarrics bv pcrirr l icalh
Lilling small trees. I'he age distribution oi these
forcsts arc thc cficct oI both firc and stand clcvclop-
ment. As a resLrlt .  the age stnrcture in oor stands
is rnulti modal and colrelatcd rdth lirc cvcnts
rather than being all aged.
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