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Biclogists have lomg recognized that Fire historically has had strong influence on

w eculagy of Northern Rocky Mountain forests (Intermountain Fire Research Council

070y Habeck and Muteh 1873). However, there is little data on frequency and severity
{ fires In the variouz forest types before organized fire suppression evolved in the
srly 1900's, Thus, questions and conjectiure have arisen about the patterns and types
i Flyes that ocewprred: highly destructive crown fires at long intervals or creoping
rouned fires at short intervals. Confounding this problem are great differonces among
e types of forests found In this reglon (R. and J. Daubenmire 1968; Prister and

therd, in press] snd probably among their respective “fire ecologies.™ A review of

# literature desling with fire in the Northern Rocky Mountains is provided hy Wellner

1970} sl is updated by Armo.!

The présent study was developed 10 provide detailed information on historical fire
% eme wenll portiom of the Northern Rockles. Specifically, the goal wms to determine
istarics] frequencies, intensities, and influences of fire on stand structure and
“rposition in various forest types found on the Bitterrcot Natienal Forest in
‘teceniral Montana. A knowledge of the workings snd results of the historical fire
‘uime 13 an essential clement in describing forest ecosystems, development of manage-

‘It altermatives, snd planning subsequent programs and projects.

.lF | |

_Tfina. (In preparation)




METHODS

FEre Jears on tress were éanipled intensively on thece study apcas 1n d1fFerent

narss bf the Bictervool sational Fegest [fic. 11, Each of tlese areas Includes <ipllss
putterins of fordst types extending over a broad elevaticonal ¥ange from abouc 4,307
to 8,000 Feet) on a variery ot exposures. ‘The three grudy areaz inclwle terrain,

furese tvpes, and presumsbly Tire hilsteries that ace vepresentarlive of the |, 2-nillipn-
dire Mencund portion of the Bivterieot National Forest.

Spepling apd analveis technicucs were develboped on che Unchorse Siudy Avres, and

3¢ expleined in greater detail ir Avne (footnote L!.  OA "howero=do-iz" report fop
wetermining Yive history basel on thess procedures is th prepararion, by Alfe and
. EBneck.d Tha Tolun and West Fork Stwdy Aress wers felected to provide a broader

poopraphicsl busis fur dnterpreting the mole of Civw in the Bitterrost Ratiomal Fursst,
Thess latter sites were ¢hosen in part becavss fuel-loventory =tudics were also being
eopducted therve az purt of the Firve lo Muliiple Use Managenent Resesarch, Developacnt,
dnd Applicsvion Program (USDA Forest Service [975:.  FEaed of the ztudvy avess was alsa
chosen to sanple uilogesd Ferest at mll elevatlons o a varioty of aspect=s, and o
record fire histery I tae form of five sears on Viving trees and Eice-initioted age
clpsees of shode=intolerunt conltfers.
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t™he ara prior to flve suppiession (Armo, footnst

Te correlate an adeywate pamber of individus] tree rocards or ©ogtren arén, it
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YEAR OF FIRE

Figure B.--Fordat [irs chromologisa for the three atwdy areas om the Blctarroo: B
Momtana, showing the mumber of sample trees soarred sach fire-year. Dashed ling
indlogte the mmber of fire-susceptible trees (i.e., tresd already scarred at
onpal in the pample.
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RESULTS AND DISCUSSION

Data Base

& ratal af G individuai Ffive wens Feain § el ] wie s AR n the
§ sCody ardag T ot Thesd curred in thg LT Lo 1 JEE LD Farder I B
(Pimug Poe P, tplas=¥1lF |Flancet ' i 4 egtopn Larel T a3
."&"llliull.“."r-!.-- | |adpepole ine fedd gl E 0 I telipTe pln
gll had multiple Fore polls lating sath F LOT m ol ko Y4 ILT alehpaisgh 1 -
srons the lodgepole plae fire-séar receards extehded ack anly 180 t& 20U vears Peciilige
of stind Aped anderota pine provided the clearest. most abundant, | oldeyl
bkl ytudy greas. With SCATE gl nld A8 al ¢l E
The dats ba jc dispigved L rables A-1, &-3, A-5, ane dccompanving floures
A-2, A-3 [nppendii A phle A-1 ke the master fire chion for tlie Onohors

shewing thic n :
Figure A-1 shows The Toganlm T TR ET T T e YT RS T T
E+-'= tnTI':". a3
and fig, A-3) and

Fire Frequency

It asems apparent £rom tafies Jel. A=, ol A-3, and @vpuceacly ag tlke toTil
mmber of (ire Seade rer sTuwe aered §6 grapicl im eopmarisen with Sarple 2022 00 Tivure
1. that the Fire frequenci-e rematna] comnayadle high a2 Fay gk 25 e rooerds uo o~
Mmaly, to the_ eayly_Lodots_at_7oluanc West Forl and_to gbent the_yenr 1300 AT Tne-
hoTss, Thus T appear= that fhe Fize froqueicies uuting the 1737 en 1800 perted Terre-
At o pAtiem continuing bacl AT least <o Tie yesy 1H0,

A logical question thor arisss is iow Frequdeies Rasel en e fo 3Meagye ctands
Compare wilh thuse obtaifl®e 1t a #inpic pelnt en the grevnd, s pingle Svee. b 0n
Btmnle, fipure 3 showr the #enrfod oToft toetlon of o pondertsa plng grasing on the

sy me slopes” ytable 1, ealimn 71 a1 Uneharse,  Diving the 1752 10 1002 gerioo it
arred by 15 fires mm ap average Iaterval of cyery i1 véars. Tils combures with
M wverage interval of T cesrs FAF #tmar in that cagezsTy (Table 11 LT MekeTse.
w5 prowing only R few dnton vakds from the cae dn fipure B ohol sears from o additiongl
..rﬂ“:‘tf"‘-um? highly aulikaly that svery fire would burn Tar enough b FEL lafe of
Tew in such o siand o Garliet nones ek, cfpecially vhst they roouryid =2
Pileatly 95 €0 mllow only Iight accumulations of susl,

':EE‘”— Individual tyess FEEE To b sgloced Ioomewe Dntense Firer walgh arc mary
Sl fre ul:nust. 4 owoar,  Averiyr Rep-l0On fleg-crer Lateryols wweed saleplated for o the
Plrrnren} Wently started individual trees I caed habieat-trpe presy,  Those nrerva
k)

%hras Gceurred lrss often_in_the_Tolan _snd wes1 Fork_areus_1zable 3 @ dhua onc

E 1 1. . a - - g
O bt only @EEE 15 to 20 wapornt leagar than those derived fur 1l entire JA0-
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In=peccion of talile 1 reveals that the telative fire frequencies by forest cate-
qories pre mearly tdentical at Tolan and Mest Fork. By contrast, fires occurred almost
peleg 85 frequently throughout the Onebarse arsa--exccpt for the upper subalpine slopes
+hore the sample size was very small, and probably inndequate, OCmo could arpue that the
menpese arca is basically drier and therefores burns more frequentiy, bist thiz reasoniay
g pot howrne out by fleld observations or % the astandardized hahltat-tvpe categorles.
yreee plausible explanation is that fires originating on the lewer slapes at Cnehorse
spread more readily upwiard throuphout all the cypes becaunss of the steep topography.
twever, the data in cahle 1 show that filre frequencies decrease wlth increasing
ijevatinn at Dnehorss at o rate conparable te that of the other areag. Alga, such an
splanation fails to account for the high frequency of fires on the lowermost units at

nrhaTrSe.

Sevoral throeds of evidence suggest another reason for the higher fire frequency
it fnohorse.  anthropelegists have long recegnized that Indians historicelly set Tires
in the Racky Mountaing [Melauf 19687, Diveer dedcendantsd of the firse gettlers in the
Galp Yalley below Tolan atuwdy area (Marvin and Willtam vetzsteon at Sula, emd M. Lord
it Moptehead Maseum, aorth of Sula, 1975, persoazl communication.| stated that when
v=ir grandparents homesteaded the area neer the twen of the contury, Indians periodically
stt [orest fires in the nearby mountains, presumably to iesprove forage producticn for
biz pane and horses. Tndianx occupled the Bltterroot Valley for pt least several cen-
turies prior to white seztlenent in the nid-1%00'z (Ward 1973]. Aceotding to Do Co
Waloef, Univeralty ol Montana, Missoula (personal commmication], Indiens preferred the
min Bitterront Valley graszlands ad|acent to the Dnehorse area, therefore ahoriginal
hming probably would have been mare Comnon here than on the rather reomote Tolan and
Fest TForTk study areas,

Srill amother tentative sugpestion of delibarate aboriginal burning has arisen

from Meheinper's (1976] analysls of 12,000 vears of pollén and charcoal depeasition at
Lozt Tratl Pasx Bopg [located in the “lower subalpine zlopes™ catepory, table 11 7 mlles
rithywest of the Talan stwdy area, Mehringer found chat airbowne charcoal has heen de-
Priited continuakly since the reestablishment of vegetation in the area after glacial
Setrear 11,500 wears app.  Tredumahly this came from fires burning in a2 abrahle, masely
forpsted region npwind from Lest Trail Pasi,  FHowever, the magnitude of charcoml de-
F:ition increased dramstiemlly within the last 2,000 yvears drspite no marked change in
WErfmrcst type. To keep this ider in perspective, one must Tealize that to hypothesize
1 Ind jan-Purning propran from deposition in one hog lz 2 larpe extrapolation.

Ea Correlations Among Fire Years

THLT E i of the I:'ll aE Iu'.l:.! ---.'..II ":-'r.!-'I'II: -'ul"l|!I'\.'I' i'-':'u il" I".".".--." -"'\.r'-'\-'\."'
70 5nd 1920 revesled that Fires were strongly correlated with dricr-than-sverags

L} i TR LSrnp-—fantnate—1 Fabkled-—4 Lippeadis—Al—depisii—apparernti—sarrelations



amang the Flre years on the threa study areas. Evidently, rather extensive firms
occurred samultanecusly on at least two of the arcacs during the foliowing years.

Table A-3 also shows that therr were 3 numher of years wheén one area was hurneg:s ;;ﬁ“n_
sively, uwhile the ochers evidently experlenced little or na fire.

Extent and Severity of Fires

It is nmuch more 4ifficult to quenthfy the inrensities of historie Ffirps thuﬁ I;
iz to simply docwment their gopurrence and detemmine fire frequency,  Stlll, severs)
spurces of data can he inlterpreted tao pravide an understanding of the historic rols
of fire.

The relatively short intervals betweesn fires throughout che three study aress
itahle 11 supgest that fire intensiby uwas not vsually great because thers was littin
time for heavy fuel accumalation.

AnSwF ANE LT mon

The r*'s in table A-2, for example, show that many age classes of shade.intolerant

conifrrs were detected wherever apge-clags analvsis was conducted {nll stands sxcept

A and 1], (Some of the regeneration data in table A-7 were provided by Cd Mathews,
Nerthern Forest Fire jaboratory, Missoula, Montana.) Less iNtensive age-class sanmplispg
was done at (neharse and Westr Fork, hat neverthelcss the ¢'s in tables A-1 and &-3 show
a 5lmilar partern of pultiple ape claﬁses of shade-intalerant conifers. Each age cless
was tather eesy te relste to a fire that peeurred from 3 to LD yearz prior to establiss
nent <f the oldest trees in that class,

Some of the age classes detected in a stand apparentliy resulted from s Fire that
wRd NoO* representod a5 B scar on sample trees in that stand. Fice vears 16811 and 1871
in stamd F [table A-2) ore exemples. When the adjacent stands (K and G had hoth scard
and repeneration dating from those fire vears, it seems 1lkely that the Fire had in
Fact wisited the stand in nguestion (stand ¥).

Hoth f1ald phperystions and table el fotgwd (1 Y9F) Smad TRT1Y spypomce chaf SSinS
T 17 T 4 L W OInTtensit CIWat JITEER® Of The lodgepsold 1n (R EOTY WHS '|||I-'-|
tand was not opond uffi ntly to allow Ffor escablishment of a new mie clash
e tderer o s tew-intenr bty reoping pround— e —in—odpepoteriTe s AN
ir &v i T i 1180 ahseTyvi man wlgenole {oPe&T L 11 it the nort e cefl
F Montana 1 | ST Far the forsst-hahita® -1 | i fientio o 0 F e
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in sencrTil, chese interpretacions for the Montana portion of the Hitterroor Karienal

Foeest differ from the view presented by Wellher |1970] thet fire damage was “usually

gxrrems™ in all Aajor forest ecesystem rypes dn the Northern Rocky Mountains except

weere ponderosa pine snd sometimes where (ouglas-fir 13 the potential climax. The

atondance of trees with many fire scars in addition to multiple ape classes aver mast

of the landscaps 1m the three study areas suppests that usuvally faive damage was for

prbTene.
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grand fir | it 10
gtand-destroy fires wrge h A
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Most res0ATchors are stromply tempted to peneralize about fite hehavior at pee-
hups Fires in the Northerw Rockies are not best described in bromd generalizations.
Detriled studies of fire history at varlous places throughout our forest types showld
pltimately resalve this proklam,

fiabriel [137%) recently completed a detatled analysis of the fire hiscory in some
ladgepole pine-dominated forests im the Bab Marihatl Wilderness of northwestern Mantana.
In the southern half of his study area, tiabriel documented the occurrence of low.
intfensity sorface fires at 2- to 40-vear intervals in each stand. By contrast, he
found thae largey, stind-deitravipg fires had profoundly infiluenced most of the northern
half of his study area, However, even here he found about 23 liviog lodpepole pine and
Douplas-fir trees having twe fire scars each. This seppests a sporadic pattern of stand
destruction even during relatively high intensity fires.

A small provortion of the Onehorse and Tolan areoas and & sizgble part of the western
it of the West Fork aree were apparently borued in high-intensity fites. At Omcherse-
4 fire-killed =tand evidently rosulted from a double burn in 1BB% and 1B92 {Armo,
foornote 1),  Ar West Fork a sizable stand was killed in 1889, Ar ‘lplan & stand was
killed at the heed of the canyon botten (hetween stands F, G, and H, fig. A«7] in 17E5
oh a4 =ite that was unique in having no evidence of [fire having wistted It aince. In
2ll #tudy atreax, the heolocaust was restrictod to aress within the lower subaipine forest
domigated by lodgepole pine |Abios Lagicoarnaffrpephylfum and Abier Lasdaparpa Moneziesia
habitatr types).

Etant oF Fipgs

Mapping every firs that ovcarred in a pgiven forest area provides imsight into the
BXxtent and patcerns of historic fire (Heinselman 1973}, Itortunately, such mapping,
based on the [ire scar and age-clase data, could not be dome at fnehorze hecavse flrea
WITC too frequent. AL WesT Fork, sampling was dene in atands that were roo Jispersed
2¥0r Tupped topography to allow for mapping of individual fires. In contrast, the Tolan
data was nat hampered hy those problens, and the sge-class data was ample, thus it was
Poigible tn ploc the extent of each fire detected in the Tolan drainage hetween 1900
B 1734 (appendix %Y.

Althoupgh many nf these fires were not nf high intensity, thev were not confined
“amatl aress.  In contrast, in Tecent times, fires of low-tn-mediuw intensity are



suppressed hefore they cover large areas, whereas high-intensity crown fires may cover
large areas. Ohservations [Kilgors 1975; Mutch 1974} from areas where natural flres
have Tecently been allowed to rum their course [Khite Cap dres, Bitterroort Natiomal
Forest; Grand Teton and Sequoin-Kings Canven National Parksl, show that I1ow- to mediun-
intensity fires may cover large areas by advancing sporadically, often slowly, until
heavy £a11 and winter precipitation Eipally extingulshes them.

Interpratacions

The general pattern of Fires and apge classes in each stand {tables A-1, A-2, aad
A-3 is clearly one of freguent fires leaving subscancial rempants of earlier age classes
Moat pre-1900 fires on the Bitterrcot study areas apparentiy burned lightly on drier
slopes at lower elevations, perpetuating ponderosa pine as the deminant species in open
stands. These fires killed auch of tho pondeross pine regeénsration and most of the
invading Douglas-fir, Flres tended to burn with greater intensity on north-facing
slopes, where dense, young growth of Bouglas-fir presented more opportunity for carrying
a fire above the ground. Even here, however, muck of the old-growth ponderosa pine,
Mouglas-£ir, western larch, and even some lodgepole pine survived. In the lower sub-
Elpiﬂﬂ forest, dominated Ly Eﬁdgcpnlc prae, flres often were af low or medium ihtunsi[rl
spreading mostly on the forest Floor. There were occasional hot spots where & stand
was larpely killed through hale heating or a "run' through the overstory,

Holocpusts have also clearly been a part of the Spect rum of flees Eﬁlﬂfpiug Chi 1d,
Saddle Mountain, and Corn Creek fives in 1960 and 1961} cceurring on lower subalplpe
slopes in the Bitterroot. They are unusually intense fires that hed a dramatic effect
on thowsands of acres of forest,

Stilkl higher, in the upper subalpine forest, fires wepe least Frequent and alse
lesz Iptense, probably because of molscer and sparser fuels. Some of these latter
tires undoubtedly spread upslope from more favorable burning eonditions at lower
elevations and chen burned less intensely as fuels thinned eut and noisture increased.



IMPLICATIONS FOR FIRE
MANAGEMENT

Effects of Fire Exciusion
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Means For Reducing Fuels

'I:_;|1 T | I_I_l.:."lu!_':: eventanliv i1l of Twtinied by dpoar, Fipre |eijldflee or trescribes
flee! . oF refwivtal Pewey 2 pelatively slow in toede wbul, Jdpy forests and thus seen
bpadeguate valeie spemaited e vaprlods ovpes of presdeibed flre o Logeing, o o inkbling.
tiod; Eliwre Pegdurde mafagers db not edtablileh o fuel cedtictidén Progrid, astete S0
viepittial | by o Py opmedne of a Tdepe, wavontralioble wfldfLlee, Mankind does Hot
fenerilly fhid thils alterantliyve safe or othevw!ise mecoptoble,. UDogping dmd 215K dipposg)

con fedieee fuess bnomeny fareld.  Hwoyor, o Smie oress, This miv b JltRer unedosoiia)
ST uldeceptible Boonuse ¢f other micapement codla,

L khe Bavter #2tuation, The pre-uribul dec of fife =btuld ov eRPlengly ¢onsidersd
for {wel feduesior dod stomd non wemetit, Predrlibed leerping In Jefpe slomis =n
Apagredd ot RABLEAT TVIMIE RS PFecentlv besh oIty on Che Lithegeit Laserinisnts
Forgedt In woestérn Maationn (el 1D 6Y, few, tThfamattan [fvem tob Dol lowlng Pl
il Bupply ek of Che Erepiebon'k Becosdary for s lng Plee 10 #ush ftondy

1 Pindings F naturel fire stuwdlesd In natlonel psivs kbigore 1078 wral i Ll s

reE® (HhecE sl Yeel LBT30 vduteh and Hameck 1973
v Teehmiui s develasod for msnngleg Five in wilderness (Aldrich 1573

3 ket gurrent rededadch o fthe Fire In Multliple Mae Mandeendit Boewsiivh, L -
pent, and Apphlention Pragron (SDA foredt =evice 10733,
Flre could be -.|'|"|'.-'u whah Parndng condaCioh® bye mslerule, Al gre forscasr oo ot
tuble, srpedialls o €nrly pulunn

Ao Fgtnanpg proeiroa wenid codqibive carsfully develoodd Yiee mreceriptions Goshonesl e
persmp e maracemont ablectods, walle slrinlclog geeinted Floos pdarmmae: J0700 0 AfLer
rthe init%a) Togl yeduct Lo, riniwitanes of dy<leasic Mol and 2t esmdis) o= cpaule
Peomnd wge difficunit, v fuel Aanueoticnt San might Lcorrarate beth sevserlaed Sive
aldommara Ll wseAcd TiTes Tartone uleler certtle cendieiole in o qpeci ool area. otural

Plrece ol rsiny, L5 dedleod aould twe e ied.

Extrapolating Fire History

Reauideed mibBgdre Jfonld s pble o Irprealmice Pre=L 00 FlEe TroaUengivs i & ordioe

parts of the Montang portlon of the Birterroet Satinng)] PForest by enf@ipsslating foom
able 1. JOFE avreds 0L LRC Fowy sk erahriily Rid feoaudie o wreBley T Elusde  foultd

wihyoe iy el oe

at Tolon Sl Weet Fovk, ¢xéept that #slopvs of the Rivterydoot I
higd Fptod Bary LIse

loppe impedinbely odiacenT o the Bin Bicearroot Viallow mos

tThoee ot Dreheri

Mhe Poaest Babitart-type map and redent topaerarhie mape will praylde tag basie jme
turmation fer assigning thy Jdoptopriare babliatr cvpes Im pahle 1 go cae laml b -,'-"'-'F[h"'
el ais of Tie latset tisber-3rventary dats and Tinhber-tvpe mops witl be fepeccant fof
briliing a knouledge of fuels and stand cosdition: necessimy for develer-ny Fire senagF
BUNL ProgIrasis.



PUBLICATIONS CITED

Aldrich, D. F.
1273, Wilderness fire management: planning guidelines and '|l||.rE:|'l1'.L'|I‘:-' '|.'|I'r.|r|:ErJ1.:I1‘E'5.

UsSDA For, Serv. Worth. Reg., Missoula, Mont. 36 p.

Alexander, M, E., and F. G. Hawksworth.
| 1975, Wildland fires and dwarf mistletoes: s literature review of ecology and pre-
seribed buTning. USDA For. Serv., Gen. Tech., Rep., RM-14, 12 p. Rocky Mt. For. and
' Range Exp. 5tn., Fort Collins, Colo.
Barrows, J. 5.
974, The challenges of forest fire management. West. Wildlands 103):3-5.
Dagbenmire, R., and J. B, Daubenmire.
I#68. Forest vegetation of eastern Washington and northern Idaho.
] Tech. Bull. &0, 104 p., Wash. Agric, Exp. S5tn., Pullman, Wash.
Gabriel, H. W.
187, Wilderness ccology: the Danaher Cresk drainape, Bob Marshall Wilderness,
Mantana, Fh.D. diss., Wniv, Mont., Missoula. 2214 p,
Habeck, J. R., and R. Mutch.
1873, Fire-dependent forests in the northern Rocky Mountains., Quaternary Res.
[ 33} :408-424,
einselnan, M. L.
1873, Fire in the virgin forests of the Boundary Waters Canoe Area, Minnesota.
Quaternary Res. 3{3):325-382,
Intermountain Fire Research Council.
1970. The role of fire in the Intermountain West., Swmp. Proc. School For., Univ.
1 Mont., Missoula.
KMlgore, 8. M.
1975, Restoring fire to natlenal park wilderness., Am. For. 81[3):16-1%, 57-39,
loaps, L. L., and G. E. Cruell,
1873, The ecelegical role of fire in the Jackson Hole area, northwestern Wyaming.
fuaternary Res. 3(3):425-443.

Malouf, ¢
19689, The coniferous forests and their uses in the Northern Rocky Mountains through

8,000 years of prehistory. Jm: Coniferous forests of the Northern Rocky Mountains,
Proc., p. 271-2a0, Univ. Mont., Center Mat. Res., Missoula.
Mehringer, P, J., Jr.
1876, Postglacial history of lest Trail Pass Bog, Bltterroot Mountainms, Montana.
Co-op, Agreement Rep., Wash, 3tate Univ.-USDA For. Serv, Sulmitted to Fire Manage.
o RDEA Program, Tntermt. For. and Range Exp. Stn., Missoula, Mont. 48 p.
Muteh, r. v,
1974, | thought forest fires were black! West. Wildlands 1(3):16-22.

504 For. Serv.

13



Mutch, R, W., and J. K. Habeck.
1975, Forest ond forestry; forest fire control. p. Z0P-J12. MeGraw-Hitl Yearh,
Sci. and Tech., New York.
Horum, R. M.
1976, Flre intensity-fuel reduction relationzhips asscciated with wnderstory burnipg
in laveh/Douglas-fir s=tands, De! Anow. Tall Timbers Fire Ecol, Conf. Proc. 14
Pfister, R., B. Eovalchik, %, Arno, and R. Fresby.
Forest hahitat types of Montana. USEA For. Serv. Gen. Tech. Rep. Intermt. For. and
Hange Exp. Stn., Ouden, Utah, [in press)
.5 Pepartnent of Apricultwre, Forest Service.

LU s, Flire 1n I'lultl]'.'llil LsT mnnugem:ntuapplym rescarch resalis, Ualk For. Seryv.,
Internt. For. and Range Exp. 5tn.; Ogden, Utah,

Ward, L. C.
173, Prehlsvory of ehe Bitterroot Valley, Master's Thesis, Unbv. Mont., Missowla,
129 p.

Wellner, C. A,
1970, Fire history in the norchern Rocdy Mountains.  Muy The rele of five in the
[ntermt. West., Proc., p. 42-64. Sch. For., Univ, Mont, Missoula.

14



APPENDIX A

Fire Frequencies and
Sample Tree Locations
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APPENDIX B

Area Covered by Individual Fires,
Tolan Creek, 1900-1734

Nots show sample tree locations.

s = soir on that Eres THAF YPeaw.

r = regeneration from that fire
detected in the stand.
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