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RESEARCH SUMMARY

This General Technical Report describes a method for
investigating the history and ecological influences of wild-
fire in the inlind eoniferous forests of western North
Amaricn,

The method relles en the collection and aoalysis of
cross sections of fire=-searred trevs and the deatification,
[rom increment coves, of age classes ol postfire tree
specles, In logged areas, fire-scar and age-clazs data can
be gathered from stumps.

The Heport covers selection and layout of study preas,
and the gollection and apalysis of samples. The authors
tefl how to interpret fire frequency, intemsity, and size;
the influence of fire on stand composition and structure;
and the effects of modern fire suppression.



INTRODUCTION

Throughout uch of western North America, Torest manggers are meklog a transition
fromn 8 Marrow policy of fire ¢ontrol to & roader approach celled fire management
[WooTe 1974]. This change reflects their increasing interext in wsing £ire in Suel
mnagement , wildlife habitat management, silvieultursl improvemsnt, and oatural ares
mnagement . Thus, mondgsrs waet to evaluste the influence of fire on forest ecosvytems.
But, to fully uwhidérstand the rele that fire has played, one <hould learh fbogut the fire
hatory. The following questions should be investigated: vhat were the (1] averape,
flmimum, ad maximim intervals betwecn fires In various forest habitacs? (2} sizes
and intensities of fires? (3} effects of past fire on forest vegetatlon, periicularly
stand composition wid age-class strbcture? [4) effects of modern fire suppressiont

This paper outlines a methad that a fire mandgement speclalist, lafd use plufiner,
ior research forester can use to dddress these questlons. Most of the individual
lprocedures were developed and used in various ways by other flre history investigaror:o.
Batailed justification of thiz method and comparisen with warious aliernatives sre mot
Pedented here; however, they are discussed by Amo [(manuserlpt in preparition) snd can
be evuluated by rTeading some of the most portincnt #tudy reportis, such as:

Alberea--Mackenzie 1373, Byrno 1963, Tande 1377
Mrizedta--Hegver 19510

Eritish Columbia--Howe 1915

Califorpnia--Wapgener 19631, ¥illpgore 1073, McBride and Lavem 1876
Calorado--Clapg 1975

Idoho--Burkhardr pnd Tisdale 1978, Marshail [222
Minneszota--Frissell 1975, Helnzelnmun 1873

Montana-=Arpa 1976, Cabplel 197e, Sneck 1377

Naw Haompshiro--[lepey and Swan 19743

New Mexico--Weaver 1051

Oregon--Weaver 193%, McNeil 1973, Soerinatmadja 1866
Wnshington--Weaver 1961

Wyoming--Honston 1873, Loops end Gruell 1973, Taylor 1574

4 Thee techaiques emploved are 2 relatively simple process of aginy etid correlating
e from Five scags on trees: a3 well az ddencifying fire-initiated ape Clisfes -:If
:'E + The procedures wore applied oh three study area# in the Litterreot satlorna.
i of western Montana where they provided a detailed analysis of the role of iire
;rﬁ;“ :huut the vear ley I_I":I'1|'-T" 1876k, Sk (1977 recently Flelq-testnd the aethod
:‘HIEE:'E: il the Flatheod Xotiopal Foresr that lhas been more heavily loggod and Eas
g tequent fiped tham Lhe Blrosyroot, As 8 result, isorovements thot she
"*Toyg ted huve been incorporated here.  This methed shoald be wpplicable to conlf-

Froy forests of the western United Startes and adiacent portione of Canado, inland
the coustal forests.



Manpower and equipment for obtaining fire history loforwation are not extensive,
Once the study site has been selected and initial preparacion made, =stimated manpower
Gllocations are as follows:

Tope of Study drea Hanpousn

1. GFmall (100 to 300 acraes, 40 to Principal investigator: 1 to 2 wecks

120 hectares), having one or a few (field investipations and sampling, fipg
closely related hebitat types analyzis and writeup]

Technician: 2 to 5 wesks [help wich
fieldwork, preparation and basic analvsi:

of field coilections}

1. Large (5,000 to 10,000 acres, Principal investipgator: 6 to 8 weesks
2,000 to 4,000 hectares), having

diverse forest habitat types and Technlelan: 10 weeks

physiography

About 70 percent of the time is spent in the office [planning, analysis, and
writeup) and can be done during any scason.

SELECTION OF A STUDY AREA

Topography and forest types should be representative of a larger vielnity to ab
for reasonable extrapolation of the stuwdy resuwlts, Tf results will be applied e
sizable regilon-=for example, 1,000,000 acres {400,000 ha)--it i=s advisable to set i
three or nere large study areas in different parts of the region. A watershed ot 71
logical geographical unit should be selected as a study ares and cutlined on a 1a7s
scale topagraphic map (7-1/2 minute series or, better, 4 inches per mile). Aread 4o
substantial remants of unlogged or lightly selection-cut forest are most favorable -
study, although it is often helpful, especially in moist forest types, to includé = -

=& 211
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This method can also be used in logged arcas where stumps are still relatively st
(atumps 30 or 40 vears old are often satisfactory).

Road access should be aveilable at least to the periphery of the stuwdy Ares.
in a large study area a network of trails and roads is helpful.



FIELD RECONNAISSANCE

Laying Out Transects

A network of reconNaigsancs franiects (aor statdstically based] should be laid out
n the topographic map of the study ared. Az illustrated in figure 1, this network
gheuld lead through representative ampunts of terrain on all aspects amd elevaiionz,
such 8 network will normally provide a representative sample of the forest types.
Trapsect routes can be pztiobliched to take meximum benefit of tralls dnd roudg tor pe:
cess. Orienting the transects Along topographic comtours or perpdudicularly up one
broad slope and down another is quite deceptable. Transects should not follow narrow
ridgetops or stream bottoms for miles, bocsuse these have vegetative and fire environ-
mats thar mav not be typical of mest of the arca. Instead, Tranmdects should penerally
traverse broader slopes on ull aspeécts friom low to high elevaticns, supd should be well
dapersed throughout the study aren. TParallel transects can be pade alonyg lonpitudinal
or latituedinal lines; however, this approach requires more time for surveving the Toutc
ad iz especially sluw in rugged Terrain,
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Gathering Data
meeongieg ol mir Dipes

A contineous Iog of the forest habitat tvpes should be kept alopg the transect
route, by means of the most current forest habitpt-tyoe classificition {or similar,
eealogically based stratification of fovest envirvonments) applicable o the area. The
stiTus 0Ff these classificationz in the western United States is explained in detail by
PFizeer (19741. In unclassified arcas, ii should be possible to adupr A& broader svsieg
based on potentinl climax tree Spocies, similar to the series level of a habitat-type
clugsiflearion. Vegetation should be carefully documented on habitat tvpe-stand comp.

sition plots (described later using a Fiold-form checklist like {igure 27. Lopaed aTeq

cali ke hubitat tvped by extrapolating (rom zimilay unlogged zites nearby or by using
other technigues deseribed bn Pfister and others (1977,

A shiown on flgure 1, boundaries [ecotones) botween sgch habitot-tyPe Sepment
along the trinsect siould be determined on the ground and drawn across the tEFansect dgm
the topographic map. The location of guch habitat-type plot should alse be drawn op
the sup, The completed habitat-type trangects dan pyovide z bazis for ldentifvipg the
topographic and elevarlonal charactoristics associated with each habitac cype (und,
vpzionally. for preparing 4 habingt-type map of the study area). This wikl allow for
@ comparison of the role of firc by hebitat tyPe ond will aid extrapolation of findiegs
te gdjdcent areas having eimilar habitat sypes.

Cheminina Stawd=Corposttfen and Ape=UTaas Duts

Within zach habitat-type segmént of the transect, the itvestigator should subjees:
tively select o site for o L/10-acre (0.04-ha) plot having representative timber type
angd stand ¢onditions. e shewld Then recurd sll tree spacief by 2-inch [5-cm) slze
glugpes in the plot. The habitdt-type field-form (fip. 27 should be £filled out here
also,

Mexl, increément cores should be taken at 1 foot (1.3 m) above ground lovel to detd
ming the ages classes of seral tree species if the stand. Significant quantities of
seral speoies (Jor exumple, pendeélesa pine in r potential Douglas-fiv climax stasd of,
lodgepole pine in & potential subalpine fir climax) commonly regenerace after a firen
Thus age clags data will e egsential for interpreting the hivtorical effects of firk
on stand composition and strusture. Where Jeril trees are undvailable, the climax o
specics can be used with the undersianding that theyr sre less likely to have origi
after o firve,

A minimum of three trees should be bored for each apparent agec-size clafs.
should be carefully counted in the field with a l0-power hand lems, If the thres 306
representing one dize class differ by nore thun 10 vears, additional tress shinzld ey
bored witil edch age class iz represented by at least Thtee (prefersbly seral) t

Field notes should be taken to describe stand composition (trec species) and
apparent age classes along the fransects., This will provide valuable ipfermation, .
augrenced by the plot and fire-scar data, £or interpreting the effeets of hiztol
Plee;

All cores should be glued into core-mounting bLoards (fig. 31 for laboratory
analysiz, and labcled with the location, code number (Lransdest number, habitat-t
segment letter, and plot mwmber), tree species, and dismetler at breast height (d.b-
A copy beard s made by cubting grooves ip 1- by S-inch (2.5- by 20egm) lumber op _
table saw. A bead of Filmers or similae “white plue” 3¢ gpread in the bortom of 4 8
the gore 18 then pluced in the groove, and o eéconhd core boprd is pluced, smoot
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down, atop the first board. The two boards ave then held together with a pair of hcﬂﬂﬂ
rubber bands. Also, cores can be carried in labeled plastic drinking straws while inia
the field. then transferred to core boards.

Stand-compesition and age-class information can be collected in stands that haveis
been clearcut or heavily logged if stumps are not too rotteén or too burnt to age and
the year of logging can be determined. Spucies can be identified from the bark. Told
age can be gathered by cross sectioning sound stumps with a chain saw; ring counts '
should be confirmed in the lab.

S [T e T P o
R R UL oy e g B = e T LS i =

a swath of forest along the transect route, By walking parallel nboul oﬂ VﬁTd? (43
apart, they can cover & swath about 100 yards (91 m) wide in relatively open forest®: <
They should keep constant watch for the oldest "catfaced" trees available. ((atfuutt"
a term for an open scar resulting from one or more fires.) On each catface, 4
of external fire scars should be counted. FEach individual fire scar has a sepdratﬂ
or band of healing tissue, often appearing on both sides of the catface. Sometimed
these folds ars partially or wholly burned off v subsequent fires, but usually a
Portxon of each told remaing at least on one side of the catface a foot (0.3 m) OF Tl

above the ground. Figure 4 shows some gxamples of catfaces and corresponding uossm ity
sections of the fire scars. Catfaces arn most prevalent on the upslope side, rSpERIR
on cld-growth trees that lean upsloge.



d-4_ Lodgepole pine wilh throe fire scars

Tolan no. 24

4-B, Nearby iodgepole ping with twio fire SGars



4.C. Old ponderosa pine stump with 13 externally visible scars

A1S IE] (A e e | RED 1ER THS] AT IND IO O TTTA IR M6 D8 0

4-D. Ponderosa pine cross section with 21 fire scars



Investipators must learn to differemtisle fire sears from ycars caused by f£allen
trees, frosl crackes, root rot, and bear, rodent, o basile dumape. ([These are described
pore fully Javer,] Alse, They must recognlze those healad-over fire scurs which dre
indicated only by a bark seam, generswlly on the upslope side. Field experience will
clarify the scarring characteristlecs of each trec speciez. Chur on the ocuter bark
confirms at least one fire, probably within the last 70 years. Char on the surfuce of
apy scar in s catface 18 dvidsnce that 8 fire occurred s*ter the year of thnt car.

A few trees having the largest mumber of relatively sound fire scors in each stand
should be recorded and marked for revisiting, In stands having many eld-growth trees
with multiple scars, it is pot necessary to also tally all the vounger trees with only
one or two scars. The follewing data should be Tecorded for each tres in & "Log of
Fire-Scarred Trees':

(1) transect punber, habitag-tyme-segment letror, and scarred-tree Rommn mammsinl
(2} species

(3} d.b.h.

(4] mupximum height of catface

[5} tumbelr of exterbally wigible scays

(6 elevation

(7Y nspeet

(4} remarks Such as descriptive location and recommenddtion for sampling

This informacion (table 1, part A) will provide the baszis for selecting rumple trées,
Bach of the trees in the log should be plotted by mmernl on The trinsedt TaLograplig

nag.

Fire=s¢urred trecs can alse be ddentified in stends that have been clearcut or
heavily logged during the pagt few decades by systematlcally examining stumps. Hecause

Flre scarz on low F0umps are not readily apparent at a distdnce, careful Inspeciion 1=
mecessary. Fire scars may have hesled over and thus not be visible on the outer edpe
.of stump, but they can be seen in the rings (on top). Firve-scarred stumps are rocorded
“glmtlariy te fire-scerred trees.

o
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Small sample trees--thofe less than e foor (0.5 ml thick at stump heighte-should
penerwlly be felled, cutting them off cither well beluw or well above the podint on the
erenk where the clearest scars are ipparent. After felling, cut the stuip or Jdowned
e Lo obTEddn the claarest crofi: seclion with the ;aximum number of five scare.

Lavge, Telatively sopund trees are wsually best sampied by taking a partial ¢rosg
gection from one side of the catfuce. As illustrated in flgure 5, the plih, Fire seaeg
gnd cambium can wsazlly be vbtained by severing only about 10 ta 15 percent of TUe stey
A roller o1 sprocket-tipped chain szaw (d0- or 24-inch bar) is used to make pardllel,
harizontal guts l=1/2 to 2 Ilpehes (4 to 5 cm) oport. These extend from che plth ta
the canbium ncross the cleazest portion of the scar sequence, on ohly one fide of fhe
catfuce, The cut i: made just désp envugh to insure that ie pees behind the deepogt
penstrution of each scar so the count can be made in vhscarved tisape. (Normully this
will e 3 %0 4 inches deep.) Then tao tip of the sow Is pushed inm vertically along
the bock of the parullel cuts, from combium to pith, The #aw eeund can be palnicd
with an asphalt-hase tree paint 1o prevelt entrence ol ln#ects ovy discase {(Mebride apd
Lwvan JRTHE

Ingpect the partial ¢ross section to insure that 4t does extend behind each scar,
Draw arrows pervendiculurly across any broken parts to old re#assenbly. (Glue the parts
back together in the legb.] Write the sample tree nusber [table |, pavrt B) in btall-
paint ink on all pleces ip two places on the back of the cross section, where it will
not by sanded off, Al:so, write the sample number conspicuously on the tree or stump
21y use s small metal tog Sor this purpuse.

Compare the numbor of fire scars on the cross section with scar? on the catface.
Gmall scurs that may represent scrapes or rodent dunmage when the tTee was s Japling
gnould be denoted. Scrope scuars resulting Ervom falling trees and scears from lountagn
pine beetle attacks 2hould be Anslyzed and discounted in the ficld also. Sorupe scars-
are generally longer than £ire scurs, and the remaing of the fallen tres vausing the
serape oap usuelly be fownd., Scars {rom bectle attuckz often result from dichack of
the camibius nt mbre than one place along B given sBonual ring; thess se¢ars have an
irregular shape and may Le corryelated to & kaown epidemic voar.

Busal scars may be caused by root ror (s llarta medled), but these usually si-
tend up basal rost buttresses rather thun forming in the hellowg Detwesn huttresses
like fire scars. Also unlike fire scars, TOT scars are not correlated with the upslope
gide of trees. Various cankers or enimals also eause acars; these arp not wsually
basal, vedr little resemblance to fire z2cars, and do notr char wood.

In the Log of Sampled Trees [part B of table 17. Examing gach tree apnd cross Sectl
curefully in the field bacause the catface and additional cross sections will not Bes
aviiilable tor checkiug in The laborutory.

After counling Tthe fire scars on the 5:_1{511]_-& trﬁr?__i:_]‘_l_:!ﬁj section, enter ?hf: W“‘g

When sanpling logged areas, photograph the top of cach stump [vergicallyl, u#
murkers to pinpoint each fire scar and the pith. PFreliminary viug counts can bhe
inm the fieid, wusing a 10X hand lens if mecessary., Croess sections of sound stumps
be cut and taken to the lab for documentarivn and for ring cowmting with « |:1:i.l-31'l“":':""'IEI
1f the stump is not sound enough to section, obtain the hest gatimate of fire sCAES
pith dates, cvounting the rings several times if necessury.

I |
To focilitute transporting end handling, It Lz fesizable to minimize both ”’Iiﬁh}
and shze of the cross sectlons. Full ¢ross sections eften need only he about l‘“fﬁ
thick, ond if decay is net extengive, the back 40 percent of the cirele, not inel 1
pith or sears, can be sawed off and luft in the fileld. Partial cross sections 3 mﬂgf
not be made thicker or deeper than neceszzary. The chaln saw and a2 few er0ss seet i
along with an extra guart of fuel, cap be carried dn an exvra-larps, sluminum-E7ese
baorpack.,

1.
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Theze sampling prddedures may cequlire some adjustment wheve fires: have destroyed
extensive stands. In such regiong, study dread should be made larges epcuch to znelude
some af the boundaries of the bip burns. The extaut of such burns is often detectabls
in patterns of forest developmpnt sesn on aericl photographs. Fire scar fwd Total age
information can be obtained from (1i scatpered supviving trees within the bu¥n, (2)
both young and old trees (ape clazses) killed by tne flre, (3} pockets of surviving
foyest, and (4] trevs at the pertmeter of the burn. Regeneration can be aged to nelp
date the large burn ivgelf. Historical accounts dre aften avdilable for dating large
and destructive fires that have cccurred wWithin e last LCO years or hove,

LABORATORY ANALYSIS
Preparing Cross Sections

After gach day of sempling, <ross sections should be lald gur for dryving in a
heated bulldirg, Within s uweck or twe, surfaces #htuld be dry epcugh to sacd, so ihat
Tings con B¢ more sccurately counted and dxamined, A digk sander attached to s Iight-
weight electric drall, will sufflce.

Bepin sanding with coarse disks [40 to 50 grit) hoving the hepviest paper bucking
erailahle. Then use fine and weryr fipne (125 grit) sandpaper ds necésiury to brihg out
the Tings. It 13 pot necessary to sond the enctire surface, ut only o moderately wide
band along and lmmediatety behind the scars to allow for a complete ring coune. Ochor
sepding cechniques, including hand swnding, ate prefarred oy Some investipetors.

Counting Rings
A varloble-pivier binocular microgcope (7X to 23X} is uwsunlly essential for 2ccwrats
Leoanting. (Sometimes this can be berrowed or vented.} Select the clearwst side or tie

;%088 zection and count inward from the cumbiwn. Count 1 year to the outer odge of the
s teranst hand of (darker) summerwood, and continue to count from one band of summer-
“Mod to the next. Werting the counting area with water and ecessiomally slicing obscurs
? FINgR with a razor blade fucllitstes counting. With a very sharp red pencil, matk a

¥ dash (- alomg every 10th ring and a plus (+) on ddach fizge-sear ving as Illustrated dn
;—_“I\ﬂ'e G, An alternative for wood with extremely Fipe ring: i# To puncture the ring
..“5“ & flre dissecting aeedle, & fine red dot should elzo be placed neer such punctures

3¢ they moy disappear if the weod is wetted.

Tf the junction of the scar ring and undanaged tissue 15 ebscured by pitch or rot,
Past the scar Ting to a clear ring bewvond the =car. Then follow the clear Zing
i past the obstruction and count back wp to the scar surface,

i Record e number of years back o the most recent fire and betwsen sich Nrevious
85 shoun in table 2. Ripgs should be counted carefully by one person and then vir-

S g
o ﬁllu:]-' anather. On samples where some of the ring sequence i unclear, the oppesitc
T

'-Q.r!

ey he crose sectien (or the opporite facet of the catfuce, in the case of & full
v

8 Soction] should also be counted,
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Correlating Fire Chronologies

Ring ceunts from each individual tres may oot be eptively accarate oFf coingide be-
cinse of pockets of obscured rTings or rot, or due Lo pccigdonal missing rings or falge
rirgs. More accwrste estimstions of the actual Flre wvears cun be develaped by conbining
recotds From several tresz into a "medter fire chronolosy,

To eurrelate records Trom individual treas, drrange them on a larges sheet of paper
{suci ag 10 line/irch graph puper). The chronclog: frum each tree iz shuwn in a ver-
cical column, and the Trees zhould be arrvaiged in a logical pecgraphic ordering <o that
peighboring trees appedr in ediaceat coluens (fix. 7., The top line of cach column
yeprosents the date of the Jumbial ring, usually the vear the samples wers cut, Each
inch (10 #quares) downward teprosents 10 vesrs.

After the ld-wyéar intervals aire labeled on the edgeé of the grapfh ang adoient
tress #r¢ orderod, each individual tree chreonalogy is plotted. The cambial-ring vear
Is shown @ o dash ind the pith vear as *P.* If the pith wis flot obtained, the
parliest Ting on wecord is shown as an "E." Crogs scctioms that were exceptiomaliv
glesr [without periode of very narrow rings ar partially obscured growth) ars given
pdded weight: their sear years ore marked with an "X." On cross sections where soms
pipgs are slightly obscured ind dates are approximite, s¢ar vears are marked with a
golid Jdot. Om cross fections cspecially difficult T¢ interpreEt, ScCuT ¥WoACS Are
garked with dn op=n dot.

Next, totdl the aumber of trees scurred eech veor on the Tight, oF shown in figuse
Y. (Totaling is done for the entirs stwdy sred if it is small, or for cach seopranhic
smbdivigion of a larger stoedy area.| The probeble fire years coil now be detérmingd by
Ingpecting the plotted chronelogles, giving more weight to trede recdros shown with an
"1," and uszing the largest totals of individusl scars as an indicatlon of the probable
Fire year. Fire records (including maps of burncd aress) cnd niztoricel accounts should
ik eamined; often these can be used to verify the vear of flres ociurring within the
TMSt century.

Inspection of this chart (exemplificd 5y Fig., 7) ray reéveul that part of the record
0T 3 certain tree i= consistently a few vears out of sequense with the established
. Probable years (for exomple, troe number 1 in fip. 71, Often such an individunl chron-
r8logy can be broopht into sequence by adding o few vears at one pelnt in time, thus
Boving its scar dates Dack. This phenomenon evidently resultz from misslog rings ond
¥ally avcurs during & poeriod when the tree grow 4% an exceptionally #low rate. [C
PPhably reprosents o Lemporary cessation of growth coused by defelintion or sevepe
injury. Craighead (12371 found that some pondefosa pines stepped forming amaual
for as aany as & vears after defoliation and extreme five injury, although they
ined alive and wltimately resumed growth.

In other cases, i1 may be poseible to synchronize ar individual tree's fire chiren-
With those of its neighbors by moving its scar dites forward a2lipghtly [(subtracc-
¥ few years). This may be an indicariosn of fulee ringz., These are rather faint
*often discontinuous. 1n the case of cruss sections that coarhot ea®ily he correl-
with the amerging master Fire chronclogy, it iz Impurtant to rowadaine the ring

¥ and the probable origin of any questivnalls scars.

Unloas o eree has definire scars from twy fires within 3 vears of each other, it

lt WL To hvpethesize soparate firey osegurring om the sane srea st suih hort in-
Al s suggestion 1s made hecause Minur rlng eTroTs present in most samples do
M:"" l:'-:-r precifge detection of such ¢loss-together Flre vours withotf the conclurive
e OF i dusl gear. Tileés occurring 4 or more year: apart will be distinpulshabie
Fl tﬂ*“hﬂlﬂir gradh, Slng errors and diminishing sample slze Jdecrocasc the aleuracy
WAL records mure than 230 vears old: neveriheless, Tipe frequency trends and
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spproximate fire years can be determined by correlating fire records extending back
300 years or more on 4 fow trees,

When the preliminary master chronology is completed, individual tree chronologies
showld be adjusted to definite fire years and recorded in a revised master fire chron-
ﬁluﬂy for wuse in further analysis, The revised chronology (takle 3} lists fire years
'h; sgand: it is explained more fully in the next section. At this point it may be
§ s4ible to integrate fire-scar sequences obtained from stumps and dead snags whose
‘eambial-ving year is unknown. The intervals betwsen fire scars on the dead samples
icgn be compared with the intervals found on nearby living trees. (The year of historic
Mogging operations or settlement <sn be detérmined by correlating fire scars found on
iremaining stumps, or at the butt of logs in cabins, with the fire chromology,]
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Diesignating Stands

Do laves scudy sress, stands showld be delincoted to aid analysiz of firve frequen=
cimt, a3 Follows: List all the habitat tvpes encounterad at sample-treoe sites and
arrange them in an eccological vrder (for instence, by c¢limax series and from dry-to-
meist of wism-to-cold within each series). ERecord the numbers of the trecs sampled 18
wach habitat type. Oroup minur hebitar types on the study area with more provalent omsky
thet are clagely related, List the elevation, aspect, and percent slope at ecach samplétd
t¥es ond summarizé theze for each mujor habitat tvpe, Wlhersver site pATAmMeTeTs Vel
substantially, major habitait (¥pe2 cin be combined. The poal is to establish habirabel
type groups that coan be extrapolated to ediacent arens, Table 4 shows an exaviple of <l
such groups used on a fire history siudy in the Sitterroot National Foresar,

After gsome of these habitat-type groups have beep tentatlvely astdhlighad, F'i';"ﬁ;j
ganple trees on a topographic map of the study area and write in the habltat-T¥pPe i
found at each of these points. Ingpeet the map to see Lf 1 Shows geveral (4 10 1
ganple 1Tees on the same habitar-type group within areas of & few hundroed acresd.

sinple trees in a given habltat-type group are more dispersed than this, enlarie or
redefine the habitat-tyee groups so that sgeveral sample trees from esch habitat-1ypa
group occur within areas of 3 few hundred acres,

Thége wesenblages of gample trees (on 3imilar habitat types) showld be nutll“‘::ﬂ;
on the map, and will now be referred o as "stunds.” Flgure § shows an example @ FJ.L
stands outlined om A Topograpiic map. The fimal hebitat-type groups shoald be 854 “_"
a letter code (A, R, ete.], and =ach etand & number; thus "B.3" is the gode desl r
the third stand in holitat-tvpe group B. Stends should be shown by thelr Ietiers
numher cude on the map.
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Calculating Fire Frequency

The stands and habitat-type groups can now be wsed for calculating fire frequg“gl“
[fire-free intervals) on om area basis. Filrst, however, lopleal time perlods sust ajg
be established for calceulating filre fréquencies. For instance. the most recent periqg
[of perhaps 40 to 60 wears, desending upon the preal con be ASSined as tle "fire
supprassion” period, reflecting the tine period when orpanizéd suppriession was well
eztablished and effective,

By contrast, fuppresslon aglivities were geierally minimal in forested areas af iy,
Mowntain West prior to 1809, thus that yedr might Pe chosen &# Che end of the "miztoc|e
fire" pericd, reflecting the timo when forest fires were caunsed primarily by lightning
anc native Iedingis, In 80me aress miners or settlers may have set many forest fires
in the lete 1B00'= neccdsitaling the delineation of still another fire period [for
gxrample, "settlemett-cra fire perm.l" TG0-1dLik) .

The beginning c¢ate chosen for analysis of the "historic fire" period will depend
upon fwow far back the flre-scar records extend. It can be chodvn arbitrarily but
independencly of actual firve-zcar years. For insvance, in one study (Arne 1976) the
veuwt 1735 was selected because Lt wad the eapliest dute when 4t lepst Five semple trees
weTe Rlive in sach rtand, amd thus ¢ould hove recorded a fire. Later, rwo addieions)
aleis were studied in the same National Foreet, and it wos determined that vach had
pdequarte filre-scar Tecords éxtending vack at least te 1735, Conzequently, 1735 te 1800
was then vsed a3 a standurdized perieod enabling Jirect comparizen of relative froquen-
Cigs pmong all the study arcas.

Before deciding upon flre Crequency periods, graph the number of sample trees
gcarred during each fire year and the total number of "fire-subceptible trees” (Tress
already paving been scarred at least once) in the zanmple, as iilustrated in figure 9,
Note that sample size diminishes markedly toward early vears of the record, and take
thiz info account when evalusting firve frequencizs chrought the reécord. Tdentify and
considey any vlwious chenges in historic fire frequencies during the poricd of record
when establishing freauency pericds.
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Table 5,--An example or fire fr'egg‘?_?i_c.:ltu]&t‘iﬂns for different stands withim a

single study drez (Arnp 1076). Stand JocBEinne are shown in figure 48,
Oneghorse Study drea

—

- SR R T R Time period 1735 to 1000 IR,
: sample v Mo, years Total Fire ¢ Minimum And maximum

Spand i trees i in period 3 ng. Tires = {requency : fire-fres interval

Years Years

A1 11 165 ; 29 = 3.7 2§ &

B.1 10 165 t 24 = 6.9 I R 21

B.2 g 165 # 18 = 9.2 d 4 28

B.3 10 185 i 15 e 11.0 & 3N

B.4 9 165 E 24 = 6.2 3 & 15

8.5 8 165 i 12 = 13.8 3 & 3

6.1 9 165 4 10 x 16.5 s & 32

0.1 9 165 B 10 = 16.5 & 33

- m

]

after the "historic flre frequency'” period has been established, see how far back
in time comparable freguencies wore Técorded, For example, in figwi¢e 9 the ahalysis
period was 1735 to 1000, but it was Teasoncd that comparuble frequencics extended back
to about 1630 {sec alszo table 3). Thus, rates estiblizhed or the baszis of a 1bbh-veur
interval wWere apparently representative for a pericod of about 2V0 vears (1630 to 19007,

It may be desirable also to caleulate fire frequencies for the transition perlod
{for example, 1904 to 1915) between the ""historic” mnd "suppression” pericds.

An exanple of fire frequenty ¢elculations for such periods is shown inm tible 5.
The neail, ainimum, and maxizum Slre=free intervals are shown for sach Ftand. Mean
‘imtervals can be averaged for ali stands in a habitat-type group. ©or exanpie. the
five stands in habitat type proup B, table 5, have a mean fire-frec interval of
10 yoars--ghis mean s shown in column 7 of tuble 4., This facilitates comparison of
fire frequencies from one stuwdy area to atother in similar habitat types, as shown in
table 4, Also, comparing values from the "higtoric” apd "suppredsion" pericds will
Andicate the offect of suppressiom on fire frequency.

Analyzing Age Classes

3 Tho €irgs najor step in age-class analysis {s to couml ennusil rings on the incre-
[™at corus gathered in fleld transects. Counts should be made using 8 variable-pover

lar nicroscope, with the cores werted, shaved, and sended as neceseary. Counts
R oat the canbium aud progress to the pith as was done in cross-section omalysis.
lith ring (outer edge of summcrwood band) should be marked with a #ine red line
L dissecting-needle puneture) and every fifth ring with a dot. Counts are made to
innermost ring or the pith and written on the core board next to the fileld data for
tree, as shown in flgure 3.

Where an increment cure missed the pith, the number ¢of additional ripgs te the pith

BStimated by gonaidering the curvature and thickness of the innermost rings. As

th Trated in figure 3, it 1s helpful to draw the circles represented by the arc of

The. T rings, ufing a compass, and then cxtrapolate a similar ring width to the pith.
©3timated number of additional years te the pith &5 then written aext to the ring

ML With g nlus sign {for exphple, '86 « 4',

. After the countz are completsd and verified, they should be tabulated by plot.
1o, BESE 0f trees from eash plot are listed in chromological order ps shown Jr £ gure
Obrain the toral age, add an estimate of the runber of vears for establizhment

&
i3
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and growth to boring height (1 foor, 30 em). Such fictors can be worked our by cubtHAgs
and nging lurge numbers of seediings of various species on warious sites. Howovers i
considuring sll the variables, it mpy be necessary to use a genoral factor--{oT & ;
5 years for trees bored at | foot on the GBitterroot Yational Forest (Arno 1978}, g
increment-Baring data can be augmentied by including the tocal age of .;1-.;;35-5-5-:151'!““'1

fire-scarred tress with the sgample from the nearest appropriate plot; ondy a2nral ﬂﬂ H
should be used, aowever, T 5

Lirt The totil ages of individual treec by plot, inspect them, cnd designat® F
ble nge classes as in figure 10, AT least two similar ages are nocessary for desip
ing an age class. Buecdouse of flcld saspling procedures, most ape classcs will be
tdentified by threo or more trees,
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INTERPRETATIONS

By lnspecting the results of these varieus aaalyses, the iPVesTlgoator Can summal-
ize fire frequencies for both the "histordc" and "suppression” periods by habitat types.
He can docement effects of noteral fire on forest composition &nd STanc strucTuTe Oy
habitat tvpe [columis 4 and 5, table 4). YUsing current timber type (timber inventory)
anel habieat-tvpe information, he can setimate the prokable effects of current fire
paaugedient on forest compoesition, stand structure and, possibly. fuel accumwlations.
fonsidering fire frequencies and relating the maps of historic liree to the surTviving
free growlh a3 well as to age-cluss inforpation in general, he can intorpret relative
fire intenzities experienced in the vurigus stends and nabltar tyPes. Stand-destroyinp
Fires, for instapce, will be obvious from age-clags data, 2iace no surviving tiesz are
to be fuund sacepr for widely scattersd veterans that generally have A scar <ating o
that Flre, Maximum hittoric Intervals between natural Fires can be compared with
intervals Jduring the suppreszsion period to judge ecoingicul lmplisatiuns,

Ihis information on fire hiszory and vegetatlon con be vorselated with foel inven-
torles, incect gnd disease in¥ormation, wildlife-nobitat trends, ete., to cstimate
the effects of variouz types of fire menagement progtices,  Thug, these findings should
alzo help in selectlon of reasonuble poals and metlieds for firve and furl mansgement.
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