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ABSTRACT
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Tbe """"*'Y .... .-..cI<lUIJ fir<: III .............. 1IIl.aDIfC........... __ Wldolj
................~l III :-onJI A_"",. A .-..cI<rablc body of MlPI'O"U"I
reoeatdI 01\ fire .. a _aoaI • _op:allKlO< .~. Tbe _ IOf .......' ,_
<WodIaI fir<: -.,....,.,~ IS p." ., the .mploy."" of fi.. by
~ III ""ure TC>Cr\"C> .. >lIlI wry m..... III ,,. Ulfanq-, Confbcu bc1.ftft
ca>lcJpal proc:.....ud soaaI """"' lot....., .'ldaprcad appbea,_ of·....ld< •
6.. m&ftII""""P' """'""" aIld pn pI<>. c......", for hum......r"y."" adl n,
II"'" ......,..ly m''''''' ,he , of fi.. "" the ><ale rcqu"od !'ubI><
undo"'.""'n, of fi..·• rol< aIld a=poo.rK< of m...._n' p'''''''' arc _ded A
~u.1 Ind <O<'I$C""""••p\'mO<ll. «I"""'i"" PffllIrlmm.. d<>i,n«l,o 'nl"",, .1Hl
in.-oI,.... rKI'p'ph.,.'i"" oI ..i"inl ,.,hllOloll' .'iIl'uppon df«:tl\" fir< mlnlge n'
pl.nnin, and ,mpl'm<n'.';on, Th. in"nu,,), and ""Il.bo"';on 01 m I .
'p<oial,"'. Ind $<ienum i' n..ded '0 de.,lop .nd b.ing progl<";" managemen'
"""p.. p,...rib,nl ,<ou,..", fire '" on "P",",,,,,,.I ..age.

15.1 I"TROOliCTIO"l

lbrOllihoul nonhem ciccumpoLor oounlrin f'p''''''I1'"''''' sampln of mlJo,
boomes and otb<r ar,as of Wliqll< btolopcal and ,ol1lUnmentll inl,rtSt trt
b,m, WI MId< for lbetr n1l1C1loona1. Kl<nur... and roltllral valun (HI~.
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1971). B«:au>c lire ha5 long played an imegral role in the twlution amI
maintenance of the di"erse nora and fauna of norlhern circumpolar forest
habitals. managers of any wilderness area. park. or other namre rescn'e muSI
consider fire in lhe d,,'elopment of resource management plans, If a major
objecti,-e for such areas is 10 perpetuate lhe di"e"ily of hiological enlities as
",ell as lhe di"ersity of biological processes. lhen lhese areas should be
managed in accordance wllh ecological prinCIples thaI have led to their
eslablishment. ineluding lhe management of fire (Slone. 1965: Haapanen.
1965. 1973: Heinselman. 1%5. 1970a. 1978: Hendrickson. 1971: Van
Wagner. 1973: W"ghl and Heinselman. 1973: Addison and Bales. 1974:
Wright. 1974: McClelland 1977: Van Wagner and Methen. 1980),

Fire management suggesls lhal file. in an ecological sense as ""ell as a
prOleelion sense. should be considered in developing land and reSOurce
management objecti,'''' Once lh",e objeeti"" ha"e been «t. fire·related
activilies should be designed to ..hi,,'e lhe objectives (Barney. 1975). Fire
management in wilderness areas. parks. and olhet nature reseryeS generally
favours a biocentric fo<us. allowing for the natural role of fire to the
maximum ntent possible with consideration for public safel)' and adjacent
land,. This approach fa"ours using 'random'-ignilion prescribed fire' (those
fires of unplanned origin thaI are allowed to burn. based on predetermined
criteria. because they are expected to aehie"e spedfic objeeli"es), Where
such an approach cannol be tolerated or specific situations or benefils are
desired. traditional planned-ignition prescribed fires or e,'en complete fire
..elusion may offer the only viable alternati"es. Fire managemenl alterna
li"es and their consequences are co"ered in greater detail by Agee (1974.
1979) and Heinselman (l970a.b. 1971, 1973a.b. 1978).

On federally owned lands in the eontinenlal Uniled Stales and Alaska. the
Foresl Service and National Park Service ha"e de"eloped fire management
policies lhat allow for planned- and random-ignition prescribed fires (Agee.
1977: Davi" 1979: Nelson, 1979: USDI National Park Service, 1979), Parks
Canada (1979) recently released a mOre definilivt policy On fire management
for the Canadian National Park System (Falkner and Carruthe", 1974) than
"'as pre"iously 'taled (Flanagan, 1972). In Canadian provincial parks and
wilderness area•. fire managemenl is in a fire .uppression mode. although
resource management policies generally recognise lhe imporlance of fire
(e.g .. Miller, 1979), Similarly, lbe management of Ecological Reser"es in
Canada addresses lhe imponance of fire (Wettman and Cayford. 1972: Maini
and Carli.le. 1974). Fire management programmes in wilderness area', parks_
and olher nalure resen'e, of nonhero circumpolar countries are not nearly as
developed as those of lhe western Uniled Slates nalional forest wilderness
area•. national parks, and nalional ntonuments (Kilgore. 1976: Heinselman,
1978).

In this chapler we re,iew pasl and current fire research and .urvey lhe



SU-.\IS of Ii", man.qcmem plannlD' and opera.ionaJ actj,-illC'S In 'M boreal
fortsl and adJattn. l.......lJOft.ll zone l\lIlun lflC""C'S of nonMm arcumpolar
OOUnlnCS

15.l rOAEST flAE PROGRA:\L\lES.:'O Jl,OATHEll". CIRCtlMPOLAR
SAT\lRE RESERVES

The nuu", JurndlClion and d.aUlrJCaIIOfl of lhousan<h of squan kilomelrcsof
land in Ala~ka ,",'as. un.il rcccnllj. u~na,n (Hendee er "'.. 1978: V.k.
1919)_ Th,s has made i. difflC\lh '0 assess .he "alu. of lire management
plannin"n Ihe va~1 northern boreal fO",$1 or .aip region of interior Aluka.
In 1978.•he Alaska Land Managers' Coo~rali"e Task Force "'as formed
wilh a fire manage men. sulxommiuee ha"lng reprCOien.ali"es from several
Sla'e and federal agencies, A pilol area of 56650 km' " ... sclee.ed in
ea..-comral Alaska 10 lesl ne'" fire manaaemem oon~plS. T,,"'o bfOad
ooJe",,'cs were agreed upon' (I) 10 rWlIC:e fire supp.=oon COSIS rommen·
sura'e ,,-ilh actual values .hrea.ened. and (2) 10 aecommod.ale .M ,-arIOUS
resour~ manasemenr ooJttti'cs of Ille panitipaun, a~ncics (Kelk)housc.
1m). As a .....ull of !his effort. the Forty'mile Inlerim Fire MalUll"mco. Plan
"-:as complelCd (Anon.• 1m) foroperauo"al,mplemenlalion dlln"l.M 1980
lire SC;lSOll 1M prcscnp<>OllS fOf raooOllH,ruuon presrnbcd fim arc
comi<krcd COftl,Crvau,..,. bu......uaI rc-rtlOORl 10 the plan are upcc1cd
V>,lh,o tM Fortymile Fi", Manap'mco. A",a ate poruons of two «:«Ot
additions IQ !be US l'aIionaI Part. Se""," l')"Uem of n:atu~ arras llns
inc:tIIdes about 5670 brr' of the Yukon-Charle) Rj'-.n SaUonal ~,.,.'e
(6933 kml total) IDd~ km' of Ille Wran!lt'Il-S, ElIas Sanona) ParI; and
Presc,.,.-e (~9 850 1;10

'
tora!) (Figure IS, I). Approxunarel) 70"10 IDd 30"0 of

those pCI11IOM of lhe Yukon-Chatley a"eos and Wran,ell-SI Ehas
p..",,,-es. respeai'-ely, thar lie ,",',rh,n 1M Fonymile plan...n, unll are
forffiw

The ne'"" Den.li Nalional PaTk and Preserve ,n ~nlf1l1 AI..,,- encompasscs
Ihe former 7850 km' Mount MeKinle~ Nllional Park plus 15223 km1 of
northerl)· ~nd soulherl~ eXlen.ion, (Fi,u,e IS.l), At leasl 68 fires arc known
to ha'-e cO'Cled more rhan 44)(0) I;m" in Denali. "·nh the maJoll1~ of area
burned resultlna from lightning fi,es (S, BUlkirk. 1976. unpubl. rep,) An
ime,·agene~ fire planning effort pallerned after Ihe Fort) ile eno:lc:a'our ",II
in'·ol'e 121-400 km' nonh ofille Alask_ Rlrnge; lhe Tanan Mmchum,na lire
management area ,,"'lillocluo:lc: apprOXim.llely 7O"lI. of o"naH.

1M Kenai Nau.onal Moose Range (Fi,ure 15.1) is a ?tIXI km' unll or Ihe
US KalJOnll Wildlife Refuge S~"SIem $ablWted in 19.11 primarily 10 ensure
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Figure 15,1 Geoi,aphi.al location of ",Idern«, ar.,." park> and other na'Ufe
re",rye, in North America referred to in the text

the p.lrjlelOmion of the giant Kenai moose (Alc.. alees gigas Miller). Past
wildfire" responsible fo, creating favourable mO<JS( habital. ha"e tended 10
cau", great f1uC!uation, in lhe KenaI moose populalion in recenl limes, The
unprediC!able nature of wildfires ha' been a deterrent to long-term mO<JS(
management on lhe refuge Othe' resource and economic consideralions also
predude lhe 'use' of "'ildfi'es. Planned-ignition presorit>ed fires have been
conducled but h.ye been difficull 10 arrange becau", of weather conditions
(S~ncer and Hakal._ 1964: Johnson. 1(75). Moose populatIOns ~aked from
13 to 22 years after a 125455 ha fire in 1947. Current ,u,,'ej'S ,ndrcate.
de<:lining population, 'he primary cause being the loss of qualit\, wimer range
associated with ,'egetalion developmenl and oyer-utihlation of brow",
(LeResohe ,t ai" 1974: Oldemeyer el al" 1977; BalleI'. 1(78), To assist in
slabilizing lhe he'd, habilat improvement was implemented by meChanically
CTushing areaS of .d.'anced plant growlh Wilh a complemenlary a,,,,,,menl
programme (Bailey. 1978, Sigman. 1979): bet"'ccn 1974 and 1978. 2!lOO ha of
the 1947 burn were treated. A lrmiled amount (14D hal of commercial logging
took pia..., during that same lime. An additional 35480 ha was burned by lhe
1%9 Swanson River fire. MeChanical 'lree-crushers' ""ere used to knock
down and crush fire-killed stem, in cmical areas (4000 ha in IOtal) in order 10
reduce lhe possibilil}' of. reburn. 10 aid wildlife access '0 browse species, and
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for ae'thetic feason~ (Hakala (t a/.. 1(71). Effect' of the fire on wildlife we,.
apparemly minimal. although 'pruee grou", (eanachi''''' ,anade"s;, frank.
linn;; Douglas) demitie. w'ere reduced one year after the fire (Ellison. 1975),
The creat;on andlor enhancement of moo", range by burning i. pre""mly nOl
percei'"ed a. detrimental lO the residem Stone caribou (Rang;!er arClicus
'IOM; Allen) population (Dav;, and Franzmann. 1979).

15.2.2 '-;orth.nstern Canada

Kia.ne National Park, formally established in 1976. is lex"ted in the
southwestern rorner of the Yukon Territory (Figure 15.1). Much of the park
consists of ,-alley glaciers and barren mountains. including Mount Logan.
Canada', highest peak. Approximately 7% of Ktuane", gross land area of
22015 km' is foresled Douglas (1974) ~xamin~d th~ montan~ plant commu·
niti~s of Ih~ par~ ar~a and anribuled the eXlraordinarily riCh "egetalion
di"ersil~' and romple. foresl landscap<: pattern 10 c1imal;c (micro and macro)
"a,iab;l;ty and lh~ fr~Guency of f;r~ and geomorphological processe',
Through field reconnaissance and aerial photographs il has be~n ~slimal~d

lhal aboul half of lh~ for~SI lOn~s in th~ par~ ar~a showed e"idence of lire
wilhin lh~ past 80 )'~ars (J.B, Th~berge. 1972. unpubl, rep.). The foresl ZOneS
of Kluane. dominated by while spruc~ (Pic((1 gla"ca [Moench] Vo,,). ar~

characteri~~d by a m0$8k of stands ranging lrom 100 to 250 years old. The
felati"~ly wide distribution of age·da,ses and moderalely low maximum ages
ate indicali"e of recurring fi" and g~omorphologic e,'en" (Douglas, 1974).
Theberge (op. cit.) made a curso!)' ,u,,'ey of ,'egelalion and wildlife use on
cighl burn areas (1S-70 ~'ears old), Regeneralion following fire was found lO
be GUil~ variable. MQOS~ and ,nowshoe hare (Lepus amukanl<s IErxl~benIl
ulilized recenl burned areas hea"ily. Theberge (1976) al.e examined lhe
avifauna populalion, Wilh r~'pecl 10 fire·indu<'<'d ,~oondafY succes'ion and
found "ery lillie change in number 01 specie, or den,it)' and onl)' minor
chang~, in speci~s compo"l,on. Th~ ~Xlenl 10 wh,ch man has alte,~d lh~

nalural fire regime of Kluane ha' nol been aseen.ined. The forested ponion
of Kluan~ ,s conc~nlral~d ,n lhe eaSl~rn half of 'he park adjacent 10 lhe
Haines Road "hich joins the Alasb High,,'ay. and this presents a number of
po'entiallimi'alion, to lhe use of fire.

Nahann, Nalional Par~ i, a recenll~' e"abli'hed (1971).
remOle. mountainous. wildeme" park of appro"malel~' 4800 ~m' (Figure
IS I) Access to the park i, difficult. limiting "isitor use to aboul2oo people
per year (July and AuguSl). mamly canoeists on lhe two principal rivers. The
re,ult, of a current stud)' of fire hi>lory and fuels "'ill pro"ide Ihe ba'i' and
ral,onale for developing a worbble fire management plan (Dul><'. 1979).
On-site o~er"a!ions .nd preliminary results allest to the pre'alenc~ 01 lire.
large fires ha"e repealedl)' swepllhe broad glacial-scoured. V-,haped "alley,
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of the Flat and 50mh Nahanni River5 in the nonh...~,tern rN,he'5 of tlJe par~.

To...ard' the somheast, fires have been generally .maller in .ize because of
num~rOuS natural barriu•.

A similar study ...ith nearly identical obj«m'es;s being pursued in Wood
Buffalo National Park (Dubo!. 1979). A. Canada', largest national park
(44807 km'). Wood Buffalo span, both Alberta and the North...est
TerrilOrie. (Figure 15, I). Allhough much of the park i. virtually inaccessible.
an all·....athu road transects Ihe north.rn boundary. Fir. managemenl
planning and implementallOn in lhis park are relal;,'.ly compl.x because of
sev.ral factors: Ihe prolection of endanger~d ,pecies (whooping cranes (Oms
am(Ticana L.) and ...ood bison (Bison bison alhobascM Rhoads». commercial
logging operations. hydroele~lric activities. trapping and some hunting.
native land claim•• and pri"ate r«reational lease holdings (cabins. etc.). As a
result of a long hislOr)' (2(1..30 years) of fire control In th. park. reportS On
fire Slle. cause. location. etc. and ...eather rerords are available. This ,,'ill
faellitate a tramilion from fire control to fire managment obj.ctives.

15.2.3 Westeen and Cent.al C.nada

Elk Island National Park is part of the bor.al mixed...ood forest of Alberta
(Figur. 15.1). Tr.mbling aspen (Populus lumuloid~s Michx.) is th. dominant
tr•• species ...hil....hite spruce is often pr.sent und.r the aspen canopy' and is
oo-dominant on the major islands that ha"e escaped past fires. There is Illtle
doubt tbat fire. either lightning' or man-eaused. has significantly innuenced
the vegetation (G. Thomas. 1976. unpubl. rep,), HlslOricall)'. the park had
been hunted by' indigenou, peoples and. prior to becoming a national park.
much of the ar.a "... cl.ar.d. logged. and burn.d by ",nl.rs, The pr.sent
,'egetat;on mosaiC of aspen forest and open grassland or shrubland meado....
is a rene<:tion of past cultural acti,·iti•• (indig.nous peoples and European
man) and natural factors (including lightning· and man-eaused fires) as well as
present managemem practlcO'S.

The size (relativ.ly small). location (adjac.nt to agricultural lands: 20 km
from a large my: bisected by a major high...ay). the presence of large
ungulates (bison. moose. and elk IC~n'us aJnad~nsiJ Erxleben]) confined to
the park by a fence. the absence of effective natural predation. a. "'ell as
recreational uses and other de,·.lopment. in Elk Island. require that aeti"e
reSOurce manage"""nt programmC$ be conducted to me~t park management
obj«ti,'es. Currently'. grassland meado".,. are being invaded by ","eral
woody plant speciC$. and although lhis is a natural process. the loss of these
grassland, "'iIl mean a decrease in plant community di\'er5ity and loss of a
major food SOurce for bison and elk, Park managers recognize thai
random·ignition presc"bed fires are not a viahle option for management
purposes. so. to ensure the maintenance of the grassland meadovo"S. a
planned·ignition prescribed fire programme is unde",,·ay. A 30--40 ha area



was burncd in May 1979. Addihonal prescribed fires are planned on lhe ba~.

of information gained from the\.e initial trials,
Princ. Albert National Park lie. in the boreal mixed,,·ood forest section of

central Saskatchewan (Figure IS. I). Wildfire has mongly influenced 'he
.'egetalion complex he.e as in othe. a.ea, of the bo.eal forest of weste.n
Canada. Kiif el ai. (1973) reponed lhal aboul one-third of the total 3874 km'
park area has burned since 1930. In lhe soulhern ponions of the park. some
.emnants of rough fescue (Fos,uca Jcabrella Torr.) gra>sland have been
described by J,F. Cameron (l975. unpub!. .ep,), He delermined the
importance of fire in the e"olution and main'enanoe of these particular
grassland communilies. Cameron recognized that these g.assland, a••
p.esently being enc.oached upon by asl"'n fo.est and Shrubs. The potenlial
I"" of lhese gra<Slands has led to as-year (197S-1980) cooperative .tud~' 10
make .ecommendations for the use of prescribed burning as a management
1001 (Gunn .' d/.. 1976; Samoil 01 d/._ 1977). This prescribed burning
informalion along "ith a completed fud lyl'" map and fire haUlrd classifica
tion scheme of the enti.e pa.k completed by Kiil 01 al. (1973) "ill greatly a.sisl
pa.k managers in lhei. fire.resource managemenl planning.

Riding Mountain Nalional Park i. ,ilualcd in south"'cSlcrn Maniloba on a
rol;,ng plateau thaI forms pan of lhe Manitoba escarpment (Figure 15, I). The
2976 km' park embraces thr« major ecos)'stems_ lhe nonhern boreal forest.
thc central gra>slands. and the ea.tern deciduous foresl, lbough the pa.t fire
hIstory of 'he park is complu and nOt easily dcciphcred. early hisrorical
rccord. indicat. that fire. started by ""ulers ~re common. The rettn! h'SIOry
of lhe park has becn compiled for lhe I"'riod 1930-1978 (Briscol n al.. 1979.
unpub!. rep,), Prescribed fire has been used on an ad hoc basis within bison
enclosures for ""veral years. and currently an auempl is being made 10

formalize fire management plannIng.

15.2.4 North-untral Uniled Slates

Voyageurs NatIonal Park. siluated in lhe foreSled lake country along
Minnesola's northern border (Figure 15.1). is a relati"ely new addition to the
US l'ational Park Service. natural area system. Forest fire. have historically
been InSlrumental in altering ,'egelation in the park: logging Ol"'ralions for
",,"timber and pulpwood have abo drasticall)' altered forest composition in
urtam areaS. Roughly two-lhird, of lhe land area (887 km'l shows evidenu
of being logged andlor burned in modern limes. The original \"egelation.
hislOrie and modern fire panern,. and logging aeli"ilies h,,'e been docu
mented for th,s park. and lhe influence of fire and logging as faclors affecting
foreS! ,uccession and pauerns of vegetational development are being as""ssed
(Rakestraw (/ aL 1900). Results of the study indicated a dramatic shift in
species composition from predominalely pine or .pruce-fir forests in the past
to predomInately a'l"'n forests. due 10 a combinalion oflogging. posl-Iogging
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lirc:5. and 40 )'eaIS of fire suppres5ion (ferri5, 1980), Current pari poliq is to
suppress all fires. Potent,al problem, arising from the use of fire a, a resource
management tool relate to visitor safety. leased propenie~ within the par~.

and fire. extending outside par~ lxJundarie•.
To the eaSl of Voyageurs National Par~ lie' the Boundary Wate" Canoe

Alea (BWCA). a 4170 ~m' unit of the US National Wilderne~s Preser"ation
S),.tem wilhin the Superior National Forest (Figure 15,1), Probably more is
~nown about the fire history and ecology of the BWCA than anyolher area in
the northern circumpolar environment. Charcoal slratigraphy in annuall\"
laminated la~e l.ediments indicated that periodic fir'" have occurred in the
area for at least 9300 yea" (Swain. 19'13. 1980, Wright. 1974). Heinselman'.
(1969. 197L 1973a.b) dendrochronological dating and mapping of foreM fire
patterns is "ery complete lor nearly the last 400 yean, Ph)'tosociological
studies of the upland plant communities have Indicated thai present lore,t
structurc and composition is closely related to the length 01 time and
character of the last fire. and the age and composition of the fonner stand
(Ohmann and Ream, 1969. 1971a.b; Grigal and Ohmann. 1973. 1975;
Ohmann el al,. 1973). A programme of fire eflects 'tudie, (see Rudd. 1971,
Boo~s. 1972; Pee~. 1972) following a 6OXl-ha fire in 1971 (Sando and Haine.,
1972) has yielded a conSiderable amount of ~nowledge (e,g. Ohmann and
Grigal. 1979). A much ,maller·",ale programme invol\'ing a lJ68·ha fire in
1976 has also been iniliated (Ahlgren. 1976: Buech el at" 1977),

In 1976. planning commenced on introducing random·ignilion prescribed
fir",. on a pilot basi' within a contiguous 400-~m' 'IudI' area 01 the BWCA
(Gibson. 1976). The remoteness, light v'isitor u,". and lacl; of de,'elopment
allows BWCA fire manage" to focus On lhe potential for uncontrollable fire
growlh outside the study area as a criterion for initiating suppression aClion.
Detailed fuel inventories were conducted in lhe 'Iud)' area during lhe Summer
of 1976 and lhe data were related to polential fire behaviour (i.e. spread.
Intensity, crowning. sponing) utilizing mathematical models (Roussopoulos,
1978a.b), l'Tedicted fire behaviour compared f3"ourdbly wilh actual condi·
tions on three wildfires in or near the study area. suggesling thai the
modelling results. coupled with experience and judgement, could be used in
writing fire management preseriptions. A fire· related infonnation base ha,
been assembled including the preparation 01 a "egelalion/fuel type map
(Roussopoulos. 1978b) and a drafl en"ironmental analysi, report prepared.
Ple·allacl; planning lor the area ha, been completed and accommodalions
made for ensuring vi'itor ",fety, The pilot study area project has not been
implemcnted since the completion of the land management planning proces'
on the Superior National Forest is a necessary prerequi,ite before reintro·
ducing fire into lhe BWCA =ystem"

In the western portion of Lake Superior lies its largest island. Isle Royale, a
544 I;m' archipelago managed b)' the US National ParI; Service as a Nalional
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Park (Figure 15,1), Cooper (1913) carned OUI a =d~' of ble RO).k
'-~tation """'"14""1 and oonduded lila. 'II IS r>('ar1~' «naln Il\.lIt fir~ IIu
pbled a p.:ln III 1I~ ~C&C:1ll"onalluslory or .1n>oIl aU if DOl the enure forcSied
arcas of IIw: Gland' Qu..coaI anaI~",of sed'lIXnt corc:. from lDland lakes lias
indicated lila. fire lias beeo an ;mp;>rUOI ~1(2,1 facio< '0 1M 1Sbnd',
foresIlIlloIOf)' for.t lea$! HXXlj"can (1b)'llIOfIod. 1975). Fi,.., ea>Ioc ulKl>e$.
particularl)~ reprdinilire-moooe-wotf (C...... 1J.ptu L) rc\louoaslul»_,cd "11111 a IO{O}.ha Ii'" ,n 1936 (K'Crlml_ 1974. AlIta. 1974. 1979).
IuI,·c <:kart) i/looIlll 1M ilpificanr role of fire ,n the tSlan'h ecolog (Hansen
0111.• 1973: Janke" ill.. 1978: Janke. 1979: lanke and lo'<olhc,. 198)1.
ApptO\-al for .llooA"'D, ,.a"d"'''Hl''''1OIl hgbtn'D,-caused fires 10 run their
COU~ (USOI S,nOR.1 Park Servioo, 1977) "ll~vantcd in 1976. pcndml final
ac«pt.n« of • firc·managcrncnl plan. s,~ fires h.ve b«n claSS«! and
monitore<l at random·ignition pr""",ibcd fire' bet"""cn 1976 and 197'9, The
large•• of these. the 1976 Card Point Fire. burned 2 h...WeT an 8O-d.y period
(Milkr. 1978). Although no planncd·ignitlOn prcscribed fircs ha"c becn
condUCled 10 dalc, il is slill considered an opli"n o"ailable to park manageI'!.
A "egclalion,fuell}'pe map of lhe island was rccenll)' prcpared (Sleige",'aldt
and Me~'er, 1979).

The Seney Nallonal Wildlife Refu..,. located in Mlchigan's Upper
Peninsula (F'iure IS. I) i:'I a JS6.kml component of the feden] FISh. and
W~dlife Se""KO refu," system. As of July ]976, us fire plan had not boeen
up-daled Slnee pilot 01 lhe Refuge rece,~ed ,,~Iderness SlaluS. refu,"
pcnonnel h.ad no .".em of morutonn, fi~,.rco<KhlJOllS. and tllere "-as
a lad< olupcnenc:ed fin: pcnonnd ... the refuse On 30 JuI} 1976 lhe \\, abll
DlIch FIre "'IS Il"ned by hil..mn,_ The fire "lOS ano.~ 10 bum f_l~ 10
4900 IIa ,n siu boefon: suppression acuon ... 'mI,aled ... II AI1fIlSI Aided
by "1IfXnllll drough.' condnlOft> (Jobmon. 1976). ,lie fire spread 10 a fin.al
size of 29lXXl III on 21 September ,ne!l,dmt: 70Xl III 01 SlI.'e and p',.-a,elands
Suppression C06U amounled 10 approKimaldy is million. The lad of
infonnauon on fuel and ....,alller cnnd,taom, coupled ""h a fire ma~menl
plan Ihal d,d 00l (:O\'er lhe refuge', "'-Ildemess lands. ro:sulle<! 1/1 ..,"e....
rnlici"" of tile ageney', decision 10 dela)' ,,,,ppression. We cite 'hiS uample,
nol '0 d",..' ",nd",e .uenlion to Ihi' one panic",lar ,il"'Olion and llIe people Of

agenc)' invol~ed, I:>ut 10 emphnlU the importance of lechnicolly so",nd
manogemem plans and slaff capoble off",lmhng plons_ Failure 10 do so might
r••ul! in the loss of public and polilical acceplance of fi .. usc as 0 1001 in
nalural area manogemen\.

15.2.5 wt.,.,. Carlllda

()uc,tico Pro>',naaI Park IS • -l655-lml "'-Ilder~l:e eoo5}'Slem In IIOnh
"'-e&cm OntarIO (Figure 15.1). A~ I prerequisite 10 the Implemenlatlon of.
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fire management "ersu. fire exclusion programme in Ouerico. a 2v.. }'ear fire
ecology ~ludyoflhe park was undertaken between 1975 and 1977 (Woods and
Day. 1977dl· The speeiesromposirion and stand structure of Quetko's forem
were examined photogrammetrically (Woods and Day. 1976) and a fire
history map was prepared showing recent fire' and as many older burns a,
possible (Wood, and Day. 1977.). Stand case histories and anal)'.i, of
rele'-ant literature were used to determine the specific ecological role of fire
in fOUT of the Park", major forest communities (Day and Woods. 1977;
Woods and Day. 1977b,c): jack pine (Pinl'S banks/ana Lamb.). red pine (P.
res/nasa Air,). poplar (Pop~lus ,pp.). and black spruce (PiUg mariana [MilL]
B.S,P,). An 'ecological burn rone (W<><><Is and Day, 1977d) map was
reeonmucted ~howmg lh..e lone classes based On a foresl 'tand', life cycle
,,'here fire use should not (regenerath'e phase). rould (,mmalure-malure
phase), and should (ovemlalure phase) be employed, In 1978, a 250-km' pilot
fire management sludy area ,,'a, proposed by the Ontario Ministry of Nalural
Resources lhal "'ould involve the me of planned- and random.ign'lion
pre>eribed firO$ to allow for llie application of fire to be lested on an
operational basis o,"'er a 2-year period. The proposed pilO! sludy area.
onented m a soulhwest-northeast direction. has been ,ubdivided into 'start"
and 'spread' rones 10 accounl for lypical fire spread due 10 topographic
feature, and prevailing winds in an effort 10 limil polential for escapes.
Howe,'Ct. lhe project has not let been inilialed, Although logging operations
have been discontinued in Ouetiro since 197L the local forest industrl is
likely to oppose a fire managemenl programme, An appropriate public
educalion programme is recognize<! as an e.sential ingredient 10 succe"lul
implementalion of the project, An anallsis of Ouet;co's fire weather and fire
danger c1imalological Characteristics is in progress (Alexander and W<><><Is,
1977).

On llie northeastern shore of Lake Superior lies lhe Province of Onlario's
largest Nalional Park. Pukaskwa (Figure 15,1). a 1860-km' parcel of rugged
Canadian Shield country (Gimbal'"lev~kyn al.. 1978). The need for baseline
information 10 guide fire management direction and for land>eape interpre
lation was reeognized early in lhe park's planning aClivities. Commencing in
1977, a 3-}'ear investigation inlO the hislOricaL ecological. and managerial
role of fire w", undertaken (Alexander. 1978). From a fire history 'tandpoint.
emphasis is being pla'Xd on construction of stand origin and fire liislOry maps
lhrough field sampling and existing vegelation maps. Elucidalion of lhe area's
fire ecology centreS On the review and 'l'mhe,i, of applicable lileralUre and
pholograph (aerial and ground) compariwns, An asse"menl of lhe Park',
'fire environment' in lerms of fuel types. climatic and meleorological
characteriSlics. and terrain fe.tures is being undertaken (e,g.. Street and
Alexander. 1980), From the knowledge gained and informalion .,sembled,
recommendations will be made regarding an appropriale fire management
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slraleg)' for the Park. The Ontario Mini.lry of Natural Resource. i. currently
respon.ible for fire dete<:lion and suppression in Pukask,,'a under an existing
lo-year agreemenl (unlil 1988) belween provincial and federal governments.
AU fires are 10 be suppressed wilhin a 8--km buffn zone between the
boundary and interior of the Park, Th. "-oodland caribou (RlIIIgifer larandus
caribou Gmelin) habilal within lhe Park and commercial timberland.
adjacenl to the Park are two exam pl•• of conc.rn to impl.m.nling a mOre
liberal fir. manag.m.nl programme in Pubsk,,'a.

15.1.6 r"'lI05Cllndia and USSR

Norway. Sweden. and Finland comprise a 10lal land area of 1110535 km',
and nalure re",,,,•• are g.n.rally small.r than lh.ir Nonh Am.rican
counterparts. forest fires are generally not rC<.'Ognil.d as an importanl or
posili"e historicaHcological factor as in North Am.rica; bo..·.".r. Finni.h
l.gislalion on nalure conse,,-alion is being r.vised and ..ill include considera
tions of fire in lhe management of parks and rese,,-es,

Norway bas 13 national parks Wilh a tOlal area of 5(XX) km l and
approximately 200 .maU.r r.",,,,.s (Holt·J.nsen, 1978). V.ry linl. local
informalion is available on lhe nalural role of fire Management agencies are
relying on r••ults from orh.r counlri•• "'here Sen" pine (Pinus s}'I,'estrU L.)
and NON'ay spruce (PU:etJ abies IL.] Kanl.) are dominanlspeci.s for basic
managemenl information.

S,,'.den·s 16 national parks and some 5lIO nalure r...",es ha"e a total area
of approximately 9600 km' and 1750 km'. r.specli,'.ly (Esping. 1972). Foresl
fir. history inv."igalioll'l in nonhern Sweden by Zackrisson (1976. 1m)
ha". led him to conclude that lh.r. is an o"er-r.pr.sentation of old-S'o"'h
foresl', due 10 fire suppression measureS. If suppression IS continued. forests
lhal ha"e scarcely existed for 600 years ..ill resul! (Zackrisson. 1981). He
.ugse..s lhat fire should be reintroda«d into some of lhe larger forest
rese,,·es and national parks, A projecl 10 assess fire management needs in
Swedish parks and reserves was staned in July 1979 by Zackri.son 10
recon.truct the fire history of Muddus National Park (Figur. 15,2). One of lh.
largest virgin for"l ar.a. in nonhern Sweden (492 km'). Th. hi.torical data
on fire inetdence coupled "'irh Uggla's (1974) studies of posl-fir. regeneration
of tree. and understorey nora on wildfire sites in rhe park will assist in
clarifying the specific role of fire.

Finland's nine national parks and 15 nalur. r.se",•• ha"e a combined tOlal
area of 3247 km' (Kalliola. 1970; Anon., 1975). The fifSl Slep in considering
fire in lhe management of finnisb parks and re",,,'e. was lhe iniliation of a
projecl in 1972 by 1M Depanment of Environmental Con"'rvation al lhe
Uni\'ersily of Helsinkj to in\'estigate the lire ecology and history of six
selecled study areas. Four parks and 1"'0 reserveS were ",Iected as being
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Figu'" \5.2 Geoj;rapllio<al loco'''''' of puk. lnd na,.ro ",.. 'ves in Fon""",andi.
,oferr«I 10 in III< to..

represenla!ive of the Finni,h boreal for.'t (Figure 15.2): Oulanka Nalional
Park (\(17 km1), Rokua National Park (4.2 km'), Phyi-Hikki Nalional
Park (10 km'), Petkeljirvi Nalional Park (6.3 km'). Salamanpt'ti SlriCI
Nature Rese"'e (12.7 km'). and Ulvin",lo Slri<:t Nalure Rese,,-e (25 km').
Field surveys for lhe proje<:t ha\-e been compleled and the fim repon. on the
Ulvin",lo StriCt Nature Reserve. i$Sued (Haap"nen and Siilonen. \978). The
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Ulvinsalo land5Cape is a mosaic 01 upland and lowland site$. Th= eflecli"e
futl discontinuities may assisl the applicalion of prescribed fire planning b~'

serving as natural barrie\'$to .urface fire spread. A phylosociological analysis
and disnibulion map of lhe "egetalion type. in Dulanka Nalional Park has
been compleled (S6yrinki rI al.. 1m).

The main t\"I'" of nature resen'e In lhe s.:.viel Union iSlermed a zapovednik
Or Slale narural preserve (Pr)'de, 1972, 1978) ahhough a ,'ariety of protecled
arca. exist, The.., a.... aTe specified as being ·fofe,·.. withdrawn from
economic utilization for scientific-research and cuhural-educalion purpo",'
Each pre..,rve has ilS own scienlific staff and supporting re",arch facililie•. A
large portion of the re",arch carried oul in lhe prese"'es has diTecl
application 10 lhe nalional economy, The imponance of zapo,'edniki as
ourdoor laboralOries for biological and eoological research represems One of
the main justifications for "'ithdrawing such areas from economic de,'elop
ment. although bio>phere preseT"ation cannot be undersrated. Fire has had
an lmportam hislOrical·ecological role in the nonhern foresl eCQ!;l"tems of
the s.:.,·;el UnIon. for example. in northern European Russia (Vakuro. _1975)
and northeastern Siberia (Shcherbakov. 1975). How",'er. the Sovi.. aUitude
to fire in the zapovedniki is perhaps beSl illustrated by the ca", of Ihe Mari
zapo,'ednik. Much of the preseT"e "'as s"'epl by lire in 1972, As a result. in
1973 a decision was made to aboii'h Mari. Allhough the Sludy of fire effects
could ha;'e been conducted whether lhe area was officially designated as a
<apo"ednik or nOl, lacking lhis SlatuS it was easier to place il in some
economic activ;ly (Pryde. 1978).

15.3 DISCUSSION

A number of broad generalizations can be made regarding lhe al""'e survey
of lire managemem in natural areas. The crusade for lire managemem in
North American wilderne" areas. pa,h. and olher na'ure re",rves is largely
over. Policies have been formulaled 'hal give a legal hasis for mOre than just
fire connoL This is nOl lhe case in other circumpolar countries.

Area specific historical research and as",ssmenl of plam and animal
communilies in relalion to fire is becoming available, There has been SOme
experimentalion bur no long-reno programmes w;lh planned-ignilion pres_
cribed fires. E~perience wilh random-ignilion pre5Cribed lires is limiled. Pilot
Sludy areas ha"e been proposed lot the use of random and planned-ignilion
prescribed fires, b~l in onl)' a couple of inSlances are lhere operalional
programmes, and lhese ha"~ nol been criticall)' teSled

Generally, fire suppre"ion is the only aspect 01 lire management lhat is
currently being praclised in nature .."'tves. The Slaled objeeri,'e of nalure
re"'rves. namely the p..",,,'ation of natural conditions. is clearly not being
accomplished under a policy of almost tOlal fire suppresssion. Fire exclusion
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cam"S two major nsks if pursued indef",ilel~" (1) fuel ao:umulallon 10 lhe
poinl Illal "'idnpread. ruglHnlel\Slly fires "iO rnull in ~IIe of prot~YC
me.....res. and (2) loss of floral and faunal di"ersily. Anempled fire exd\lSlOll
isa dcfemible 'boId",. aaion'unlll Ihe~'Y expeni", can be de'",1oped
to implemenl fire mana~nu:nl plans.

Heimelman (1978) SUled thai Ii,e mana~menl propamme1 are really
only n«ded If lhere is COIlttm aboul pubIK safety Of aboul unnanual
cros~"SIem eff«ts chit to poor fire udusX>n. Unfottllnalely. OM or both
coooe.... are often Jusll!ied, The JIl>dutg principle in dIooIong be'-«n
nndortHpition 01' pbnncd.;puIlOrt pI'n(,ibed lires should be llIal random
'gllllJOm are preferable. If flOt p<edgded blo· safel)' 01' eeoIopcaI conce....
(Hei"",lman. 1978). Safety <XIfttt.... ""gin <brnole lhal only planned
i".,,,ionI be used nu, boundanes. near urucrures. '" ,..",. small RSer"o"C's.1I>d
in hip ,-;.not...., anas. Prncribed fi'e. ~Iy r&n<Iom-'I",uon. carries
lhe ........ of polenual dan~r to human safety. bIlt as flOted umer. fire
Clld\lSlOfl pobaes 1uI"e slRular mQ. FOI'eII fires are danfICn'HQI. and th\lJ lhe
manager oboold """e, allow his enthmia<m for ",ni.llng 01' rcuonn, fITe 10
lhe cros)~em lO O\'emdc safely ttlMidcraliom. Pa'k ,wton can be ''''en
~nl'1 ,nstn'CIJonl. dlleeted ....'.y from fire areas and e'"ICIl.led If
necessary. do5ures lO fire areas can be inili.lled.•nd .nnoun<:emenl1 Issued
or messa~ dropped from llrerafl to bKk-counl'Y u"'rs. Ho"..e'·er. the
responsibility of prt\'enllng unron"oll.ble fire gro"'11 OIltside a re$e""'" is
paramOllnl and rtqui," an al)ilily lo m.nage fire on lhe K.le requlfed.

Some managers hl'-e sugge~led lhal lhe public "ill not a=pt preKribed
fire management pro,rammes in nalure re"''''e<, Stlnkey (1976) has polnled
Oul how dramalic the shift from high-rost fire ,uppression 10 Ihe aeti ..e use of
fire mighl appear 10 the public.

The problem. 01 p,esc:ribed fire capability and public support are
immediale eoncerns that hamper Ihe Implemenlalion of more Iibe'al fire
managemenl prOVlmmes, We would like lO sugge.1 partial soluuoll$ 10
problem, and 10 idenufy specific researeh and managemenl needs. fo,esl fire
smoke ;,generally IlOI I problem from the siandpoint of he.llh ~,,,,.nd
ae.lhelics. but n can $Cverely hamper aerial lite Intelligence and IIlppress.oon
operalion> under <:enlln meleorological oondilK>m.

TIle need 10 plOllIOIe undcmandutg and 5Uppon fOl' eooIopc:ally sound
prnaibed fire PfOIl'IIllmn 11 _ an 1I1lllTmOUntabie problem if lhe public
reoei,~ faaual InlonnallOn aboul ·nalu.ar «01~~ems. .nd .bout the
<nU<;lITeS thai ..."111 be needed 10 IlUJJlIaItl andor rcuOre lhe5e ecos)vems.
Elfom 10 pia pubIK SIlppor1 for ledmicall~ sound prosrammn. m the
absence of COllCOlluliUll propammes ro eduale. mform. and In,"l)h'e the
pubIK. seemed doomed to failure (Stankn'. 1976).

There may be a problem ....l1k llndcruandi"g the oeed for remlroduan, fire
...hdl is • qat)' of inlellSl,'e lire prC\'enrlOn campaipro. To O\'el1XllflC th..
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inoomplete >lory mid 10 lhe public. with posters. slogan,_ etc.. new and
inno,'au,'e eductional ""Qrk ";th the media. school,. dubs. etc. i' needed,
Careful distinetions mu,t be made between unwanted fires. "hich slill must
be ,uppressed in all case'. and "'anted fires (Barro"",. 1m). Persons who
understand little about fire are mOre likely to endorse stringenl suppression
statements than th<l5l: "'bo are better infonned, The findings of Stankey
(1976) and Rauw (1980) suggested lhalthe public will respond posili,'ely a,
the factual knowledge of fire's natural rol~ increases,

Management actions thaI ""ould enhance public support for fire
management programmeo ha"e been outhned by Stankey (1976): (1) eduCat~

and in"ol,'~ all segmcn.. of the public and (2) a"oid wdden changn in
pohey"mplementalion, Rauw (198O) has shown that a shde'lape presentalion
can be an effectiv~ means of increasIng ~nd assc»;ing "i'itor knowledge of
fire's natural role and anitude, t"""ard' fire managemcnt policies and
praetlces.

There are legitImate concerns aboul our ability to implemenl fire
management plans that con'ider random- andlor planned-ignition prescribed
fires. Such programmes in"olve risks. no! tbe least of ,,'hich is public safet},
and damage to adjacent lands (Flanagan. 1972). 8arro,,'5 (1m) cautions that
managers are 'till incapable of coping witb wildfiru under all conditiollS.
Although risks cannOibe entirely eliminated. they can be minimized to within
acceptable limit, through management plans that arc professionally prepared.
technIcally sound. and e.penly executed (Moore, 1976).

T,,·o problems unique to using random-ignition, in nonhern ecosystems are
lack of defensible boundaries and 'fpical fire- beha,-klur. Many nonhern
ecosystem' are cbaraeteriled by flat lerrain wilb continuous fuels. Low-I};ng
areas (e ,g.. bop) and water·bod,es (e.g.. lakes. ri"ers) inhibit firesprcad but
shari' and long-range spotting is common. Fires of any real ecological
significance in North America and Siberia are most often stand·replacing.
high.inten,ity surface fires or cro,,'n fires_ In Fennoscandia and northern
European Russia. low· 10 medium-intensily surface fires are more prevalent.

Nature reserve managers are undefSlandably apprehen,ive of high
intensily fire•. not only because the fire·killed .tems aiter aesthetics but
be<:ause of the potenlial for escape beyond the limits of an are-a. In man}'
northern forests such fires were the natural agenls of periodic stand rene""al
and must somehow be provided for if the natural S)'51em i. to sor.;"e.

Planned·ignitions generally presenl lar fe"'er problems, bUl techniques.
experience, and confidence muSt be acquired for handling random·ignition"
Much of our experience and kno" ledge in the application of prescribed fire in
other ecosy.tems is only paniall)' applicable. so a manager i' forced to appl)'
existing and new technology while.l the same time .,'oiding mistake. which
are caused by poor application of widely known and pro\'en praC1i~ (Moore,
1976),
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A major problcm cnwumered with random-ignition prc~ribed fir~ is thaI
lh~y ar~ inc,'itahly associated with period. of cxlreme fire "'eather which
coincide with conditions when fire ~upp'ession reSOurceS are already com·
mined. Once such fires become large. control is difficult and wind .h,fts could
(hRaten li~es Or propen)' in andlor outside a resen-'e.

The extensive experience in fire fighting technology that has been acquired
over the decades is still required for fire management objeeti"es, Managers
must ha"e the option of suppressing cenain perimeters. or e"en the entire
fire. if they anticip.ate unacceptable ...fety problem~. There i~ a fine line
between a wildfire and a random·ignition presctibed fire. The prescription for
a random_ignition may call for partial containment or suppression and a
wildfire might be "herded-. An a.sessment of fire potentiai (e.g .. fire gro"'th)
and a knowledge of lhe threshold condilion. for se,'ere fire beha"iour
(crowning. high rate of fire ~pread. sponing) is absolutely essenllal.

Assessing potential fITe beha"iour enrompa....s at lean four interrelated
facets: (I) an adequate fire ""ather and climatic .tation net"'ork, (2) a sy.tem
to integrate past and present ",eather effe,ts on fire danger ,ondition~: (3)
fire behaviour prediction schemes with appropriate fuel and terrain map data:
and (4) short. and long.term fire weather foreeasting. Much of the thought
and analysis that goes into evaluating fire potential can be incorporated and
organlud into decision making f1owchan. (e.g.. De,·et. 1976, Chapman.
19TI; Fi"'her. 19!KJ) ouch as are found in the Fortjmile Interim Fire
Management Plan (Anon .• 1979), Remote weather stations offer a solution to
the problems of manned obsen-'ation un,1S and va~t. remote area. (e.g ..
Harrington, 1978). Sophisticated fire danger rating sY'tems ha.'e been
de,'elopW. at least in North America (Deeming cr al.. 1977; Turner and
Lawson. 1978).

Quantitati"e fire beh3\'iour prediction is still inuact. fragmented. and
often incomplete. although uscful schemes are becoming a"ailable (Van
Wagner, Chapter 4, this '·olume). Thu. the fire manage. must rely on (I) case
studies and anal)'sc. of past fill'S (e.g.. Street and Aluandcr. 1980): (2)
information from wildfires (e.g,. Sando and Haines. 1m) and experimental
prescribed fireS; (3) mathematicai modelling (e,g .. Roussopoulos. 1978a.b),
and (4) experienced ludgement. Perhaps we can learn about the management
Qf high-intensity fi.es by studying free spreading fire., In northern North
America many such opportunilies exist ,,'here there are no ec<lnomic rcaSOn.
fQr ~upprC$Sion.

In spite of the fact that empiricaltechniqucs and mathemalical model. fm
pre<:!icting fire beha'iour are .Iowiy becoming available thue i. still th~ need
for profe~.ional judgement and practical experience (Moore. 1976). Notth
American nature .esc,,·e managers are gaining experience with fire. but in
Fennoscandia. amition through retirements is taking its toll of personnel
in"olve<:! with prescribed fire during the 19501 and the 1960s. The n«euary



~~~n..., 10 fill lills 'Old mlghl be acqu,,~d Ihrough an 1n'~"",lionlII~xchln,~

propamrtIC of .norNerm ,'i§itj; be'........n l'onh Am~riclon and FenrlOlClndia
fir.. sproabsls.

""'" devdop"",n' of , dose ...orbnc ~l.lIIontJIlfIben"....o ,he fi'" ""''''ICr
and~, fir.....~a'Mr forecasI~r is ,bsolu,~ly eMenu.al. lbe for~r mtUt
be ....'It .. of and appreciale the m.a.oager·s objeC'l"'~ and the marl2Jtr lJIoukl
undenand lhef~..{s IUllua110M ,n predx:tinJ! ... cather accuralely. ""'"
>"art.l.bih'~· In s~1lOpt" ...~ad..:r pan..ms does not ~rrml • rehable ...·....her
forenst mlKh beyond lit..... da)"S. H",or>c ...~alher rcrords ...\"e,1 panerns
...·hod! elIn be used by fi", manage,,;n .x.-..Ioponc ml.. lI;genl fi'" mana'.......nl
preoaiP'lorts ("·C" number of da}.. SUlllble for p1ant>W-lgrJnoon prescnbtd
fires and "h..n they migh, occur) ...........annCIl <kt.. rmi". "'hich lpCo;rfll'
"eath... OCCUrrences from ,h~ past "'ill be repea,~d at any gi>'~n tim~ In ,h~

fu'ure. Inllead, we cxamln~ th~ ,~rordl from 'h.. las' tWO or thr.... d..cadu
and assum.. ,h.. Otturr~ne<:S w;1l ha".. th.. same frequ~ncy in ,he fu,ur~

(Furman, 1979), Sta'is'ical climatologIcal anal)..1S mlgh' be of assiltance in
d~lerrmnin. the probabili,y of belo...'·normal pr~cipnation or m~t..oro\ogleal
drough, (Furman. 1978).

15.4 CO:SCLtJDIS(: RE.\IARKS

lbe basic obJCC1"~ <.If fir~ manag~mto, I'fOInJ1tmes in nature resc"..., IS 10
regore or mamtam fi",', nalural rok as Iln "0' ironmcntal factor. If ...'" ...·..r..
10 lei """,'''"'- lhe bmC. the pIact, .nd fuds (i.e .. a1...... all hchlllllli fires
'0 bI:Irn reptdless). theo ...ppostdI~ • n&lIn-al SlSolem sllould rnull nilS IS

'IDrealistic btg,ust of~lKa1 factoR. P!an, and anImal
oommunU.... ,n lOme ","",,'es hn... betn .l'ered 11)' fire ndusooct .odor
poor land <1St••nd many resc,,-..s.1(' 1('a1ly only • fracmen, of the pOIllt'"IJ
')'5Iem Whal manaccn reali}' <!e5i1(' is IlOl ,he na,ura! fil(' rqime p" J('. bu'
ratiltr the '~,eta"on complex w"he n.,urai fi 'o,lId ""~ uUliN
(V.n ""-..,lItr and Me,h"en. 1980). llM: objtct" l>-ould be 10 emulal" the
Iong"~rm hIStone pan..m as n...rly IS POSSIble COfI'i<Iering safe'~' .nd
ccm~"em I-I~e

Fir.. mana,.. rs for nalur" r....."·..S should ha"" dea•. lpecific. and
bIologIcally "Tamable obj ..cti>·"s, Act;"n plans or slltem..n" mllS' spell out
th.. philosophy of COOS)'Sl~m managem..n' and ,h.. blological nature of th..
..cosy....m to be maintained Or reslored (...g" "ege'ation t)"pes and succes
sional '"ges '0 be encourag..d. Ihe approximl,e proponion. olthe ar..a 'hal
might be occupl..d by each l~"pe and SIa... II an)' One 'ime. 1M nali...: fauna 10
bo: ~nrourage4. e"). Historical r reh Ind in>'enlOl'}' ,,'ill allO\ll judgemen,•
• bout tIM: deV '0 l>hicb pr "t KOS)"Sl..ms should be maDa,.:d. TIlt
P'oport>on of " 10 .... occupltd by \"1rt(lUS~ stagn "' key~
and should be baKd on the fortli' a.,e-<lus structure, The ntpti'o~
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