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Introduct ion
The Crealcr- Yel lolstone f ires of l9BB plovit le :rn
opportunit !  to focLrs on impoltant dist i l lct ions be-
tleen lancls managed 1or preserralion versus rnulti-
ple uses. Historical lv, l i thin Yel|r*stone \at ional
Park (YNl'J. the preser,'ation rnanclate had alloted
no active fuels managcmcnt pri.n to 1988. Bv con-
trasl,  on lhc adjacent Targhee \at ional lorcst
(T\F). fucls have been acLir'elv rnanipulated since
1960 in conjunction with mult iple use ohjecLires,
primari lv t i rnber managernenl.

The North Forh Firc r, ;as started bv loodcut-
ter '-q on the N' loosc Creek ] ' lateaLr ol thc TNl on
22 Julv 1988. Fueled bv strong SS-r ' inds. the
l ire quiclJl '  -cl)read into \ NP. Throrrghout the ncrt
7 reeks ( int luding eventual mergcr rr i th the [ 'oJI
Lake Firc). the North Folk Fi lc burned orer
200.0(X) ha oi national park. national forcst. and
ldaho state lancls. Numclous developments terc
threatened. inclLrding Old Faith iLrl \iillagc. -\'lacli-ron
Junction. \orr i-c. Canvon \ i l lage. N' larnmoth Hot
Springs. arrcl Tol cr.Rooselelt .  The comnrunit ies
of Siest Ycl lolstone ancl Carrl incl alst,  r 'ele en-
clangered. On t\o sepi lralc occasioDs (27 August
ancl 2-3 Scptcmber'). tind -chiits blo,i the lire bach
onto the TNF. rr i th esl imatcs rnnging l iom appror-
imatelv 4.500 to i .000 ha oI national l i resr
burned area (Crcatcr \  el lot-stone Coolcl inating
CornmitLec 1989. Harcl in t988. rcspcctivelv). The
lirc rras linal11 declared controllecl in earlv
\ovember. 1988. aitcl  thc area leceired signi l i -
canl rnoisturc from snor fal l .

'IlesenLed at rhc Gcorge Fahnesrock \hnhriul l.'ire Science
-srmposiudi. Correl is. Oregon. X'larch 23. 19.r0.

This papcr plcsents a suner comparison ol
luels. l i re sereri ty. anrJ f ir 'c damage in forested
sl i lnds on national park arrd nal ional forest lands.
For purposes ofthis paper. $e dcfinc matule fore-rt
siLes on ndtional park and national forcst land-" as
e)ler*it?k m(rn(rged; \re designeted siLes on the
T\F rr i th reprorluct ion after clealcutt ing as inren-
sitely nnrnged,. Based on thcsc distrnctrons. \e
dral.conrparisons betueen f ire sevcri tv and dam,
age in e\ten-qi\el!  an{l  intcr lsiveh rnanaged forrst
lrncls rr i thin the vicinitr  of thc Nloose Creek Pla-
leau. S'e colclude with inferenccs about lile poten-
Lial on lands managed ior pleservation and the im-

l}1)rlance ol intensive rnanagelnent at lhc boundarn.

Study Area and Objectives

The Targhee \at ional ! 'orest borders the south-
rrcstern bounclan' olYellorrstone National Park in
ldaho (Figure 11. The 57.000 ha l'loose Creek Pla-
tcdu abut-! the nal ional Jrark in ldaho. south of the
\{ontana state l ine. Aside from t imbcr harresting.
other uses irlcntilied in the T\F Plan illSDA !'orest
-Service I9l l5) includc rordcd recleation. l  i ldl i i t :
(c1k and grizzh habitat).  and grazing. Elevations
in the studr arca l l r lge l iorn 2.000 rn on the pla-
tear to 2.500 m along the YNP boLrnclan,. The
dense lodgepole pinc (Pinrr^s coniota) stands in the
area have been salvagc-1ogg1cd in response Lo mor-
ldlitl ilom molrntein pinc bccIIe (Dendntcktwtt
pondenxte.) inlestat ions since 1960. l 'he wide-
spread inlestat ion also affected trees on adjacent
nationd palk lands.

\[ ie rcstr ictecl our inrestigation to the point ol
origin (about 50 m l irnr the YNP boundarr).  the
init ial  area burnetl  on national forest and national
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I igL, . .  | .  Si lhouette o i  port ior :  o l  the l9BB \r , r th l - r , rk l  i r  &i l  sn r  area.  The f i re or ig i i rated or  r | r  Iurgl rcc \ r r ional
FoIest  in ldaho t r  :  r ) , , i , ,1, ,1 or is in l .  o.  22 Julr  1988. and stread qunrkl r  i , ,Lo Yr l lorsr , )nf  \ot ional  Park.  Shi I
tiig $iNls hl.$ thc jir. back onto national foresl land orer ore d)nLh l!I.f. .orh of rhe point of origin.

park land (B ha and 1.10 ha respectireh). and the
trro subscquelt rdnd'd ven bLrrns onkr the nal ionrl
forest. Basccl on init i :r l  e\anrinati(rn of f i r 'e docu-
lr lents and rnaps. 1\c dcciclccl to locus on dist inc
t i , , r r -  l ' - t s - ' r r  ,  \ t - r - i \ ,  \  . n  r r r . r g r J  r " . - L l -  r 1 , | | -
sir elv man:rged |rresl stands in the l icinitv of thc
Nlrose Crcck Platcau.

Approrirnatcl l  5, l  percent oi lands l i thin Lhe
\orth Fork burrr on thc \ loosc Creek Plateau lere
mature (Hardin l9tt8t.  These consistcd of stand,
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ing t imhel bet\ leen al lefnatc clc -cut stt ips. and
:lreas let lo Le enLered lbr t inlbcr haNest. Bv con-
lrast. 100 perrent ofnrt ional park land-\ \rere md-
tLrre. due to thc Nalional I'ark Serrice (NP-{) lrleser-
r at ion phi losophr' .

Our objective-r rtere:
l .  lo cornpalc i i rels in m:rtule. e-r lensirelv man-

agcd forcsts rersus intensivel,- managed arcas
(natural lv le€ienerated { ir l lol ing cutt ing);

2. to e-rt irnate f ire severitr  (dcf ined belol l in ex-
tensirelv managed ucas:



3. lo asscss firc damage (defined belo\L) in e\len-
sivel"- rersus intensi leh managccl areas.

Methods

Ve del ineated t lo vegetatire orrdit iorr classcs ol
primar! inlcl-cst for our studv. based on pre-
l irninarv discussions rr i th TNF personncl (pcrs.
"un r .n .  \ ' i t l ,  \ l r .  Do r r  B l . l r k .  J i - r r ' ,  r  f i r -  n r r r r r l - -
rnent ollicer. lgtitt). -stands terc dclincatcd as
eiLher ertensivclv nlanaged (on national parl  and
national forest land) or intensirely managed. as
lol lors:

. Ettensie\ managed stalrL\: \I^tLrre to o\er-
rnature. clorninlltcd bv lodgcpolc pinc overstorJ.
associated r{ i th rarious tree spe.ies. clepencl ing on
eleratiorr.  At lolcr clcvations, associated species
inclurlc scaltclcd rnature f)ouglas-1ir' (ltseutLtsuga

rrenzierii) and slnalLaspen clones (PopulLs trenra-
loides). .{ t  higher elevations. associatcs inclucle
subalpinc lir (,46ies 1a^;iocarptt). Engelnann spruc,e
iPicea engelnarviii. lirnber pinc \Pinus .flexilis.).
ancl rhitebark pine (Pinas al6icoalrs). Principal
Ltnderslorv shrubs includc grouse rrhort lebeny
l l ' tLtciniunt scopaiuml and blLre hLrckleberlr '  ( l i

globtt[arei. Pre-fire rnortalitv from thc pine beetle
ranged to as high as 70Yo in manr stands.

t Intensiuelt ntanagetl stanrLt: ClearcuL na-
tional foresL areas. mostlv rcgenerated naturallv
follol ing timber hallest and slash disposal, con-
sist irrg of loclgcpolc pine seedlings and sapl ings
(< 20 _"-ears old). -acattered indir idual Douglas-f ir ' .
subalpine fir'. and aspen occtlr. StocLing densities
are as high as 15.000 trees/ha in lhe olcler rel)fo-
duction. rrith tree height-s from 0.9-5.0 rn. Ioungcr
lodgeJrole pinc Icproduction (( B vears olcl l  areas
consist oi srnal ler trees (0.3-0.9 m hcight) and
1o$cr stocking densitv (2.000-7.500 rrees/ha). On
]rarsher site-". pinegrass (C'olnmo6"n)r,lJ nlDescer l
and elk sedgc lCaret €iet ei) occur' liequentlv.

Detai lecl inlcrrrnation on thc stnlcture ofburned
and Llnbl l lnecl st rds \ras not trr l lecLerl.  Tlo pri-
rnan habitat tvpcs (Stcclc cr a1. 19831 :rre descri ;r-
t i r :e ol the burned ar-ea. Ninel l  po-ccnt ofthe arel
is ocrt upied lr1 thc .16ic-s La^sioctLtpcti Vctt:t:ittiunt
tcapatiutn (ABL{A'AS(l) haLiLat tvpc;, l6ie.r
Lasiocatp,tiVaccinium globalare (ABT,A/\,{CL) oc
cLrpies the fcnaindcr (Hardin l9BB).

[ 'e surreved the North Fork burn arca on na-
t ional fcrr-esL anrl nationr park land during Jui_'-.
1989. We restr icted our focus to bulncd and un

bLrr-rrcd plots as clcfincd abolc. C)n national ibre-st
i :rnd. le had dif f i .ul tv locating Lrnburned maturc
stands l i thin Lhe burn arca: in fuci.  lcss than 4%
'l 

N l burncd arca corlsisted of rn:rture. e\tensive-
lv manageclstands (Hardin l9{lB). ElenLuallr ,  ten
rrnbrrrned nature forcsl slands rtcrc locatecl out
side the burn pel imelef and in unbLrrned islands
tiLhin the f irc pcr- inlrtcr '  ( f ive each on either side
ol the TNF-Y\P borrnclarv).

Our intent *as to disLinguish bctrrccn fucls. f i re
seleri l r .(Rvan ancl \oste 1985). and i ire darnage
in crtensivelv ls. intensir:elv rnanaged forest stands
l i thin the sludr lrea. Fuci inrcntorr rralsecLs
(al ier Broln 197,1. and Burgan and Rothermel
1984,) tcrc landomlv locatecl in each ol the ten
unburned matule ibresl stands. Each Lrnl iurnrd
stand r\ 'as assurrcrl  rcpr-cscntat irc ofthe luel pro
f i lc rrhich cristcd priol to the i l re. In the adjacent
bu r , ' . , ]  - t , r r r d  r ' e  c , ' np l . t - , 1  a  f i r e  - ' r - r i t r  t r r r - - r  t
(randonrlr locatcd). consist ing of l ive 30160 cm
- r rb1 '1o t -  r t  J  r r  i r , t e r ra l - .  l r r J . t , " r r , l . r r t  . . t i r '  a t . -
lere recordcd for lile intensitv (rvhich lelates to
h " . l t  1 ' . r l - "  r ece i re ' l  h r  ah , , r - - c r ' , " , r r , 1  \ , : ,  r J l i un .
in thc subplot l ic initv) and depth of char'(heat
pulse directed to the dui l  and soi l  * i thin the
-uhp l , , t ) -  i , , r  . l  t , , t . r l  , , i  lO  l l r l  s . \ { - r i t \  . - t .m r l p -
(10 tfanseds t imcs 5 cst inlates per t lansect).  In-
stead ol areraging al l  intensitr anrJ rJcpth of char
cstimlltes per transect (alier Rvan ancl No,"te
I9U5). we det'ided Lo prescnl thc r-a\r data to depict
therariabi l i tv in f ire se|eri tr  within Lhe lrrr |nr:d

Also. l 'e cleve|rped ocular est imales lor l i re
damage in each burncd strnd. using the lbl lowing
cntel la:

(hbuned: Firc cl icl  not enter the stand:
l igl t :  -surface Lurn rr. i thout crotn scorcht
S)orirr lrlcgular crorrn scorrh;
ModeraLe: Intense llrrn lith conrplcte crol,n

-qcorr,h:
Sr,r,ere: High intensitv canof! burn. l i th

crowns 1olal l \  cronsunrcd.

These crilrria rcprcscnt a svnthesis oi standards
(see \\ 'el ls et a[.  19i9. Rvan anr] Nostc 1985.
Siealherspoon ancl -qkinner 1989. and the bLrlnecl
arca rnap ir.  Greater Yel lrrrsLone Coorrl inating
(lc-,mrnit tee 1989). adapled lo suit  our specif ic
needs. Ste appl icd thcsc sarne cri tel ia irr  assess-
ing d:rmage to an acidiLional :15 intcnsir.elv man-
r : ' , l . i t , . . r r r J  r J j r c e r ' l  m r r l u r '  - r a r r J - , , r r  n . r t i u n r l
l i rest lancls. (No intensirclv managed sites exist
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on nal iond park land due to NPS pol io). A totai
of55 dif ferent stands r las included in our surrcr.

Besults
Fuel Load ng
Fuel loadings in rnature. exteD-sir:elr ntanaged
-rtands (naLional park:rnd nationalI;rest) are sum-
lnarized and conrparcd agailst intensi lelr rnan-
agcd. repieneraied areas in Tablc 1 Cenertrliv. the
rnature for-cst plots supporl higher loadings than
areas cleart ut ancl clcarcd. for the large. srnall. arrd
litter iiel categories. In thc largc fuel categorv.
loadings for lotten. decaving frrels lere signficlntlv
h ighe r  i n  md tu le  f o res t - s  ( 12 .0  r s .2 .9  mc t r i c
tons/ha). Highcr loadings nere obsen ed for lalgc
-.ound fLrels ancl clLrff  in matule l i rests. bLrL dif-
lerences tere not signif icant clue to the high
r.ariabi l i t r  in these estimates. Also. fut lbcd dcpth
(slash plus litLer) *as signiiicantlv higher in the
mature f;rest lr loLs (7.0 cnt versus 2.5 cn).

T\BLE l .  L r renLor ic r l  l ! .  l , ) !d inss  in re t r i c  tonsrhec tare)  fd
du i i . l j tLer .  sna l l  r r r r l r  l i , r l  I  <  7 .6  cn  oarnerer r .
larse \ood. fu.l (> i.6,rn dianreterl. deail sla-rses
and shLub i .  and lne  lu , l s  i , ,  unL , , rncd .  e r tens i le
l r  managed imaturer  s taDds.  'e rsus  L , rDr r . f , r .  i r
rrrrsirrlr n,rnq<1 rregeneration eean. h the ri.in-
iL r  o l  d , f  \ lo .v .  Creek  PLateau (shndard . r tu rs

I ,a rer th .s i ^ ! l ) .

possible for f lame lcngth and ground char'(Figure
2). Of these 25 highest rat ings. 15 occurred on
national park and l0 on national lbrest plots. In
lhe,.e plols. ovcrstor v- t lees Nere Li l led. Lit te l  and
rluff  rrere cornpletelv consLrnrrr l  ovcr much of the
are:I. along rliLll most lrrigs dnd small sulface fuels.
Elitlcnce for -.oil discoloration due to soil heat pulse
was cl i f f icult  to dclcct. ldven the t ime ( l  vear) be-
tt 'een the f i le and our-survcv.

L)D the rernainder-of nraturc lblest piots (25),
i i re sereri t"- rat ings varicd from l ight to moder'ate
rF i l  . r '  2 r .  l n  g "  ' e r , l .  , ' r '  t he - -  t , l , , l .  \ r n i ng
dcgrees of Ji t ter and duff *ere consurnccl.  but sur-
facre tnigs and branchlrood rernained.

Or '  r . r l l .  r -  - ho r ' r r  i n  F .g r r r . 2 .  t he ,  r r l i r ,  r . r n€ re
of ground thar clas,.es l 'as observed in our f ire
sere tv cstimates. Bv contrast. flarne lenglh classes
\{cre eithel lorr (classes I and 2j or vcn high (class

si.

F- re Damage n Extens vely lvlanaged vs
Intensively N/lanaged Stands

[' e darnage ralings in miltlll-c. e\tensive l;rests
versus regcncral ion areas are compared in Figur-e
3. Ncarly 890/o ol the 55 e\lensivelv managcd sites
received the highest fire darnage ratings (moderate

and severe). thcrcas less than 200i of the ,tr5 in-
t '  r r - r r c  r  mc r raee r l  - i t e -  r ' ' ,  - . r - d  t \ ,  - . l t n .  r r l i ng - .
Oler B09o ofthe intensivelv managed siLes received
ratings o1 "unburned." " l ight." or '  "spottv'  f i re
damagc.

In each of the 45 r'egeneration sites surr.evcd
ti thin the burn. we also rated f ire r ianagc to the
:ldjacent matLrfe starrds (Figrlr .c, l) . ' fhete were 7
cases in nhich "rnotlerate' or ' 'serere" regenera-
tion darnage las accompanied bv "severe" damage
to the adjacent rnatlLre stan.l .  Holclcr. in 38 re-
general ion sites damagc 1tas rated "unburned."
' '1ight" ' '  or 'spottv." r 'hi le darnage to thc adjacent
mature stand *as prirnari l t  "moderate" ot
' 'serere." Thus high f ir 'c damrge in adjacent er-
lcnsilelv managed stands was rrore oflcn associ-
atecl niLh lortcr lcvcls of i i re damage in inlensir 'e-
lv rnanaged stands (313 of 4,5 cascs).

Discussion

N'lost of t]re mature. extensi\el\ rnanaged stands
l i thin the North Fork hurn arca hrd moderate or
severc l i rc damage. Bl contrast. most of thc in-
tensivelv managed regeneration areas had light or
no clamage. Althouglr these f indings are based on

fuei Comporent Lrten"rclr Xlrnage,l

- \ tu , l s  ( , ,  =  l0 )
lntensirelr \'lanaged

l ) r r l l "
L i  , ,J
Sn,all S oorlr'

Lire Gra-.ses &
Shmbs"

Lire Sn,all

2 7 . ; 1 i . t r
3 .  t  10 . ; r
; .  1  l . 0 r

2B.B l f l . l r l
0.03 i0.02)

0 .10  {0 .0 ; r

15 .2  i 3 .9  r
L6  i 0 .2 l i
.1.: l  t t l .  ?l*
8 .1  i 2 .0 r r '
0.02 r0.0l l

0.0i 10.t13 |

2 1 .  L

"\latLlre forest loadmg slgrifir:unth highcr thrn regenerated

"11r . .  Ur t rLn . r t  N l .  i l !182) .
'A l i c r  B ! rgan and Rorhermel  19 l l l r .
' 1 l r {  r  B f , t rLn  i l9 l : t r .
' r t l ) in r  , ,n in ror .  I ron  Dro$n c t  a | .  i l 982 l .  bas . r l  on  N. ish ts
lo. tf,!,s ,n lrerrse heishr and stocking debitit\ (tf,!\rlu) li)r

I,lutdli(r,s in llr. un !. Small rees riere an nsigrificarL l,nr
poDent ol dirtur( nunrls uii sr,fe not intertorLe.l.

Fire Sever ty n N,ilature Forests

F i l t r  pe reen t  o I  t hc  ; i i  l l f -  - - \ - r i t \  ,  . l im . r t , .  i n
mature forest plots {ere gi len the highest rat ings

152 Omi and Kalabolidis



F]RE SEVEB]TY MTING IN MATURE FOBEST

FLAME LENGTI] CI.ASS

l igur' 2. I)isrribuLior oi 50 firc sereritr ratirgs {after R,ran and Noste l9il5) recorded in l0 ertensirelr managed. manrre forest

surds. near the \onh Fork Fires orisin iFig. l). Fi{t,v percent ofthe estiniates sere assisned the highest flame lensth

chss. 1,10/0 \i the deepest ground char and 6% with moderate ground char.

a limited field sur\'ev. \!'e liel that our results are
indicative of signi{icant cliffclcnccs belleen fire
characlerist ics in extensivelv versu-q intensivelv
managed stands. l'urther. our results arc in gcncrdl
agreemenl l i th Harcl in's (1988) photo -surve1.
r,".hich reportcd that 7?o o{ sar,;timber stands and
134o/o ofregenerated stands in the North l'ork burn
"had escaped f ire damage." Reasons ior this con-
tast bet$ccn matur-c forcst and regcneraled sLands
can be undefsloo.l  in terms of the fuer r lrenrorr
distinctions.

'I 
hc highcr flammabilitv of crtcnsivclv manag-

ed .  mc t  r r e  - l Jnd -  i n  t hc  - t u , l r  . r " " n  e . rn .  i r r  p r r l .

be explained by the higher Litter. small fuel Loaclings
(( 7.6 crn), greater Large fuel loadings () 7.6

cm). and higher fuelbed depth as comp:uecl to in-

tcnsir. t lv nranag.ed arcas. Fuelbed ancl stantl  dif-

lerences between mature and immature stands also

providc insights into comparatir.c firc cffccts on

Iands rnanagccl for prcscrr.ation vs. nultiplc uscs

in the Cleater Yel lor,rstone Area iCYAj.
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F RE OAMAGE PERC€NTACE
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FigLrr '  3.  Distr ihuLnrr  o l
on the '15 iDt{  nsi r . l r  marager l -  r 'gcnerat ion s i t .s .  Plds \ fefe locr t r r l  { i th in the \orr f  for t  F i re pcr i rncrer .  neer r l , r
poinr of origin arrl subsequert t,urf afeas (Fig. I L

Thc higher'  loadings of small  Iuels and grerler
fLrelbed depths mav conLr-ibutc to higher f irc in
tensit ics in the rnalurc fore-.ts. The higher lerels
ol large fucls also pror ide a lar.ger. heaL pulsc alter
f laming. contl ibLrLing to higher levcls of luel con-
sumptiorl .  and greatel se\ef i l r  dnd d;unage in the
matufe lbrcst. U-.uallv. largc iirel-s clo noL conh.ibute

Sreatlv to rate of sl)read rnd llanirrg charactenstrcs
lRulgan and Rotherrnel 198:1). Horterer. tJuring
the ertcntled droLrghl of surnmer. I  988. lorrel i i rel
rnoistures in large sound and r.otten lirers nrar nave

increased Loth i i re interrsitv and delrrh of charring
in the nralulc folest. Consequentlr ' .  lhc mature
forcst endLrr-ed grcater life damage ihan rcprodur,
t ion. even lhough f ire -qereri lr .  las not uniforn in
e\tensjvelv rnanagcd stands.

tr 'e dir l  not obser-r 'e thc l i re behavior during
the North Forh Firc so rre can oniv speculate about
the clilferrcnces in fire scretitv in n-ralur.e lore.qls vs.
Icgeneralio arcas, In 1acL. \\c do Dot k or\ for -qure
if fire -"preacl \ras pledonrindntlv iionr rcproduc-
l;on into the malule folesl.  or l ice versa, Holever.
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15 in r Ins i re l .  rnanased 1n  s . . . ra red t  i i res .  I ro r ,  \ lnu le .  \ 'here  f i f c , lunr rge  to  regeDerar ion  rus  l ig l lL  { !  =  l5 )  o r  s ln , r1 )

(n :  l i ) .9301,  and l l80 /o  l f t s t ,e . tne l t l  o f .d j ! ( r 'n l  rn l tu fe  s ta fds  nunt i  modera te  o r  s r \1 r .  daha i :e

regeneral ion ir feas di l l  scon Lo al)ate the irr lcnsi-

tJ. sc\,ef i t ! .  and danragc. I- ihe \\reathcrspoon ancl

Skinnef (1989). ue obserr:ed pakh\ hums i l l

relienerotion i:rreas. r\lthotlgh lo(illized darnagc rlicl

o.r( iul '  in lcgcner| l t ion areas. \r{ ] iherr ' ise dicl  not

obserre r general increa-qe in selclitl frorn the edge

in l  a rd .

Wc feslr icted oul al lcnt ion io l i rel loading t on-

lr ibr l ion-r to lar iaLions in l i rc seleri tr  ancL l i rc

damagc. althorrgh nurncrous olher indePcndcnL \ilr-

inblcs mighL also be in\rorlanl. The-"e incluclc finc

luel contirrLri t l  (surface rnd lree .ro\rn). elevotion.
l lspcft.  slope. and crorrn diarneter ' .  ln arcas sub-
jcctccl Lo pa-st fuel rcrnoral afiet logging. tc also
cl icl  not have infornration on t ime sincc logging/fuel
tleatmcnt. firel treatment lncthod. ol intensitr offucl
trcalmertt. S'e aLso did not accoL[rt firr thc highr:r
densih ofacccss n)ads in helicd :rr'('as. nhlch rnav
hale affcctcd fir'e spread thr-ough Lhe are:r.

Although col lect ion of these data was bclond
thc scope r l  our snncy invqstigation. \re fccl lhaL
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the North l 'ork Fire lould have probab[ lrurned
li th greater local ized intcnsit ,v in thc absenr:e of
luel managemenl acl j l . i t ies. Tltc fuel contplcx in
intensivelv marragcd areas is simph less corduci\e
to lirc spread than a stand supporling standing and
iallen clead trees. killed bv the mount:rin pine bee
tle. Although natural detrmpo-sit ion tould eren-
tuallv rcduce the firc htrzar.d in the inlesretl stancl.
judicious fucl treatrnent nrav be a nore at iradive
alternative. especialh in areas r,;her.e puLlic sale-
t r  e n d  r e - , , r r , ,  . r t i i , , r t i , , r  J r p  l r i 3 h  p r i o r i r  e - .

Conclusions

Thc 19BB Yellolstone fires ilhr-strated the dramaric
c .n l f a : l  bc l \ ee r r  p r , *e r i hed  r ra t r r r . J  f r e . r " . r r ,  E i " -
on national park and national ibrest lilnds. Ironical-
lv. high scveritr rrilclfir-es lere tolcr.able under the
national park s preser\aL;on phi losophv; holre\er.
high seleriLv f ires rrere r,onsiclered untcceptable
on adjacent naLionl forest lands rnanagcd fol
multiple uses.

( l l ea r l r .  - o r rnJ  n r i r r r gp rne r t  I , " J ,  t i . F -  a f '  r ,  -
qrr i led i fpreserr,at ion and mult iple use pol icies are
to co-exist in arl  alea. I t  is not our inlcnt to debatc
the merits of prese r-r'al ion vs. rnLrlLiplc use nranagc-
ment in this lrapcr. Ho\er,er. our data suggest
marked disLinctions in luels and l larnmabil i tv be-
l r . - - r r  l . r n d -  r r r . r r r r : e d  r r n , l " r  t l r F . ,  t r , .
philoso;rhics. As a r'eslllt. mature forcst -rtands \!cre
rrorc combustiblc and sLlst idned greatcr l i re
damage than adja.ent lcgeneration areas.

' fhe 
rnaturc folests rrclc more cornbustible

since thev consisted oi bcctle killed lodgepole pinc
h-ees. l imber rcnoral reducccl l i re darnage
through clisposal oflarge cluantities of standing and
lirllen cleacl rnaLelial. Thus fucls m:rnagemcnr ac-
cornpl ishcci throrrgh t imber renrolal appeared to
reduce f ir 'e clamage. espec,ial lv since harrcst tas
folloled bv lrmovLrl of rcsidue-". Apparentlv. llam-
rnabil i tr .r , ;as loler in intensivelv managed ar-cos
sincc insuff i t ient t i rne hacl t lapsed slncc harrest
to allor accumulation of surf:rce firels. or tree rror--
tal i tv bv insec,ts ald diseasc. Since enr' i r .onmenlai
condit ions (\r ind and nloisture) suppo ed se\cr-e
firc behar'ior in adjacenl rniltur.e stRnds. lhc reduc-
t ion of hrcls in intensirelv managcd areas uas at
least part ial lr ,  r 'csponsiblc for their- loler
f lamrnabil i tr .

S'hile re have locusecl primaril,v on fucls and
l ire characlcrist ics al thc Park boundarr. our f ind-
ing.s could felat( ' to strategies $ithin YNP as well .

S ithin Park boundaries. fuel manipulation should
be considered as an olt ion for both unbumed and
bumed areas. In unbrrmed areas fuei hazards l,".ill
conLinuc to accurnulate over l ime, C0ncurr.entlv.
lhe arnas-r ing snags and dccaving mater. ials mav
ploride important habitat 1or insects, birds, and
other tildlili- Holever. evcntually a fir.c lill break
out. lerhaps under dr.ought condit ions similar to
l ' )BB .  a r rd  t l r l  r t e r r  l  f e  r n r l  p r , , p ,  " r r .

Tn burned arcas, l i re-ki l lcd trees l i l l  eventual-
lr '  1a1l over and coLrid contr ibulc to high fuel
hazards in the iuturc. Reducltion ofhazardous fuels
should be considered espccial lv near high-ra1ut:
rcsoulces or- in strategic locations. such as around
devcloped arcas and pri late in-holcl ings. and acl-
jacenl to the Park boundarv.

Both inside and outside Park boundar. ics. op-
porlunities 1or nitna€iiDg fuels $'ill be limited in rhe
abscnce of trcc rernor al. \\iithin rhe Park. logging
1br iirel hazard leciLrction mav be clifficuk Lo justilr,.
. - p , .  r . r l I  " r - "  J  . l l r  cnoup  . r rF . l  t o  i r n l , r u \ i .
future large fire nranagernent options. Largc-scale
plcscribed firing-" alone probablv lill nol repre-
senl a cost-ellicient [lternative. Still. sorne form oI
fuels managerncnt l i l l  he necessan.in or.der to
lorr'er the flammabilitv of lnature forcsts. Orrrsicle
the Park. i lel-q managemerrr through t imbel
removal is morc attracl;rc. especial l l  t 'hen costs
ca r r  h -  ,  o r - . , d  l ' \  h  e l  c r  . t  rmp r ; ,  1 , r i ce - .
Justi l icat ion nlav prove dif f icLrl t  during periods oi
lot stunpage prices le.g.. 1988 T\F t imbcr sales
wcre belol cost). brLt thc rroocl harvcst is a rnajor
clr iving forcr in the local economv.

In short.  manl factors beside l i rels ancl f lam-
mabil i tv nrust be consiclered rrhen contemplatinp(
fululc rnanagemcnt opl ions in the GYA. Clearh.
the existcnce oi Yel lowstone \al ional Park affects
rnanagernent options and practices in adjacent na-
t ional forcsts. A1 thc same Linc. judit ' ious fuel
managcmenl at thc boundarv l i l l  be esscntial in
ordcr to rmprove managenrent options $ithin thc
1'alk.
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