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ECOLOGICAL EFFECTS OF FOREST FIRES 

IN THE INTERIOR OF ALASKA 1 


By H. J. LUTZ 2 

A/flska Forest Research Ce1ltel~ Forest Service 

INTRODUCTION 

TIJ(' aren, of Alaskn is approximatdy 586,400 square miles (::H5,296,­
000 aCI'l's), including both land and wat('r sUl'fn,('('s, Actuallltnd arl'a 
is approximately 572,555 square miles (;~6(j,4:~5,000 acres). About (iO 
percent of the land 1Il'('a, 01' 219,861,000 a('!'ps, is in the intl'rior.3 In 
this vast area, tree growth is tht' domina!.l t Y('getation Oll most of the 
land bclow al1 altitude of about 2,500 fe'd. Howcv('r, In flat exel'S­
sively w('t lowlands, YIU'iously designatpd ns muskeg, tundrn" 01' bog, 
tJ'('P growth is absent or Yl'ry seant;v. Nearly 120 million aercs bear 
sufficient tl't'l' gt'Owth to war1'ant designation as fOI'pst land. This 
grcat, predominantly coniferous, forl'st is analogous to the taiga of 
Siberia; its l'cologieal countl'I'lHLrt is found throughout thl' bOl'l'al 
forest of northern Canada, til(' Scandinavia,n ('oun triC's, and northcl'n 
Russia. It reprcsents n, tl'C'lllendous potC'ntinl sourec of ecllulose. 

The forC'sts of int('('iol' Alaska, as is true of n11 forcsts of t1w far 
north, at'e V('tT slls(,l'ptible to dC'struction by fin'. Low pre('.ipitation, 
long hours of sunshillc during thl' sumllll'r ppriod,highly flammabh' 
ground ('ovcr, ILtld l'onifprous f01'Ps(8, ('ombinp to make a high fire 
hazat'll. :\[ost of the fin's in the pns! WPI'(' ('altsl'd h.\T man, who, ill 
llUU1Y parts of tli(' nol'tL, t('tH./rd to IiVl' n. s('minonladic life. :\'[odl'I'n 
man'appears to I)l' ('\'('11 Ipss t'lu'('ful with firp in Alaskan fOl'l'sts ilnd as 
his numlwrs incrrase IOl'l'sl: fir'('s also ilH'rl'nsp. In addition, til(' forests 
of Alaska hn.V(' also bC'cn subjected to fires eausl'fl by lightning. On('(' 
started, fin's may bum for \\"l'('ks 01' months, Spt'piLding over hundreds 
of thousands Ot· ev('n millions of ael't's. 'rIle rNLsons for the l'xtpnsivp 
spread of fin's al'p nUnlC't'OlIS, among which mn ..\' bp Ill('ntioncd laek of 
(,fl.t'l.,· d('tcetion, iLbs('nCl' of dl'edin' tlfLturul barriPt's to sprf'ud, highl.\" 
flatl1rnnJ>le I'll eI, i[lll('Cpssi bil i(y, nnd. inSll fTi ('ien tman-power and 
eq u ipmPtl t.. 

The sLlldyt'pporled ht,t,(,. wus lIndl'I·In.k('tl during tlH' SUtllJ111't·S of 
1\)49 to 1952 to pt'ovid(, n. 1)('U('r ltlldl'f'sl:wding of the' ('('ologienl C'lf('ds 
of Jor('st fires in t·b{' Alnsk:t, i 11 t('riof'. Thl' in fOf'mat iOtl sough t 1'(']nl('(1 
primarily to til(' ('11'('('(s of forest. fir'ps on Y('grtntioll, but rlrl'cts on 

I Submitted for puhlica! iOIl Ma~' 18. Igijij. 
~ The author, Professor of Silviculture, Yale l~nivcrsity School of For{',;try, 11·n.;; 

employed b~' the Forest; Sen·jel' to carry out til(' :-;turiy. It was ;;pollsored joint 1,1' 
by the ForeR(: Servict'. (T. H. Depltftlllent of Agricliltul'l" nnt! til(' BtI1't'au of Lalld 
Management:, e. S. Dcparfrnent; of t.ht' Tntt'rior. The r('~ellrch \l"il$ cOllcluded 
ulld('r the supervision of R. F. 'I'aylor, Forester ill CIl!lI'p;(', Alailka FOI'(.'Ht Re~('al'ch 
Center. 

3 See section -011 gcogmph~' of the Alaska illl;(,l'iol', 
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soi],;, fur-bearers, big gamc, and to sonw cxtent. Oil hydrology \\'C'r(' 
studied also. Field wOl'k cxh'nc!ed from the }Ccnai Pcninsula Oil the 
south to thc Yukon RiYeI' Yall('.,- on the north (fig. 1). • 

Sample plots (usuan.,- ]/10 aerd and milaCl"c quadrats W(,I'C usl'cllo 
obtain information 011 spcci('s ('ol11posit:ioll, si)1(' alHI ngt' rclatiolls, 
density of COY('1", and slI('('('ssiOllnl tre'llds in till' Yiwiolls plant COIU­

munitics iUustrn.tiv(' of tht' diff('l'l'nt stage's of dt'v'('}opm('nt following 
fircs. Limited IHlmi>ers of soil smnplC's wel'e ('oIkctC'd alld tlnalyz('d. 
Thesc WPI"(' ohtain('d from I"('(,pnth- /)Ul"l1P<1 ttrl'as H.nd othpl"\vis(' 
eOluparn,hll' ill'pHS long 1IIlbul"IlC'd. Tr~'C' stands wprt' evnlll:l!.t'(1 on ] /1 0­
aere plots by tallyillg a.Jl trpt's 6 or morC' 1'('C't in ht'ight by diamctC'r and 
Iwight ('lassc's, nwl Iloting d('nsi t,v of ('o"rrnge for ('neh ht'ight class 01' 

1a.,'c1'. At INLst. fiyc t!'l't'S on ('Hell plot W(,I'(' mC'tlsUl.wl fot· diametel' and 
total height, :lnd inc'n'l1ll'nt hOl'ings wel'e obtt1illed to ('stablish age alld 
raIl' of g],O,,-t1L Stanll ag('s in till' t('x!. n,nll tn,b1t's w('l'e d(,t(,I'minl'd at.. 
lncHs! }\pight. ~rosl of ill(' data, "-('1'(' qUH.ntitn.tin, bUl ""('1'(' suppl('­
men t ('(\. by q un LiUtliyl' obsPlTn,l ions Oil SU('c('ssion, 11I'owsing by 
tlninmls, fil'l' histol'Y. ttnd. silt, ('ondition~. Su\Jonlilmtt' vl'gPlalioll, 
illcluding: moss('s and 1i('h('ns. und. tn"l' s('('(llings. was ill\"('Sligau'd 011 
milael'l' qlHHlmts. Jlldi,"idunl sp('('i('s "'('1'(' lnllil'C1 by sizp dnss('s illld 
(\l'l1sit.," of ('OWl'. COl1lp"('lll'nsiy(' ('oll(,C'tions of nIL plilnls, ineluding 
moss<'s alld 1i('h('ns. ""('1'(' submitted. to sp('cinlisls for identification. 
TIH'sl' collections inC'iulil'd :),;) sp('cies of highel' pin Il ts, 4- liwl'wol'ts, 70 
IHOSSt'S, :Ind 107 lichells. All togl'lII('I', data 011 103 snmpl(~ plots, 11 
tl'tlnSl'cts, and sno milncl'(' quad.I'n.t.s \\'N(' 1'('('OL'dl'll nile! n.nnlyu'cI. • 

,\ L.\ S I~.\ 
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3 ECOLOGICAL EFFECTS OF FOREST FlUES IN ALASKA 

• INTERIOR OF ALASKA 

The region referred to in this report as the Alaska interior includes 
all, 01' nearly aU, the aren, within the commercial range of white spruce 4 

in Alaska. It embraces the vast country between t,he Brooks RangC' 
on the north and the Coastal RangC', bOI'CIC'l'ing til<' Pacific OcC'an on 
thC'south. Two major divisions mn,~-l)(' l'(\('ognized, on(' south of thl' 
Alaska Hn,ngC' n,nc1 the oUIPl' nerth. 

Geography 

'rho Aluska Rn,nge, which sweeps nOl'tlIPastC'dy in n, great cl'cscC'nt ,. from the vicinit~- of Ln,ke Clark on the west to the St. Elias Range on 
the ('ast, forms the watershed bf'tween the Pacific drainage on the sOllth 
and f'ast and til(' Kuskokwim and Yukon Rivers on the west and north. 
It is 50 to 60 miles wide \\-ith llULn.\- peaks exceeding 15,000 feet eleva­
tion and with extensin glacil'l'S and snow fif'Jds. ~{ol1nt .i\fcKinlf'Y, 
in the northwestern piLIt of ttl(' gl'ell,t al'C, with an ('levation of 20,300 
f('et, is thC' hig-hc'st mountn,in in North Aml'l'i('a. 

• 

The region betwl'l'n Ul<' Aln,skn. Range and the mountains along the 
('oast consists pril1eipnJly of the vull('ys of tIl(' Susitnn., ~IahLnllskn" 
(mel Copper llin\l's, n,ne! their tl'ilnrtaries. All Ul(\S(\ l'iV(\rs, fed by 
glacial melt watC'l', i1.r(' chokl'd wi til s('(1 imen t. 
~ The cOllntl'Y llorth of 1Il(~ Alnskn,[{,angr and south of the Brooks 
HangC' includes ehidly the Yn.lle~~s of tbe Kuskokwim, Yukon, and 
TfLl1lLna Rivers, i1.nrL tiwir Lribuln,ri(\s. ).[('ntion l1H1.y also 1)(' made of 
the Kobuk and Non,tak Rinrs, both of which drn.in into the Al'('.tic: 
Oef'an. Brooks (20) 5 hns dt'scl'il)('d t.h(' Yukon and .Kuskokwim 
province n.s n. rolling upLn.nd "clc'l'ply diss(\cLed by \\'C'll-devC'!opNL 
dminn.ge systems, willt sln'iun vn.llt'.rs and hroad lowlands, and 
diVl'l'sified b.\- srn,ttel'ed lllounlnin masses and. isolated ]wn.ks that rise' 
abovC' thl' g(\nl'l'n.llevel." In tilei!' courses through lowland an'as tlH' 
ItLl'gc l'ivf'l's of the interior lll('andl'r through ntll11C'I'OUS chn.nnels. 
\ViLh fl'\y l'xceptions th(',\'al'e h(,:\,\'ily ladt'n with silt, (L('riVl'd front 
gln.eiers and from bank ('utting. 

Informn,tion on t.mnsportation n,nd ('ommunieation facilities, 
population and ei ti(\s and towns mlLy bl' found ill ~lid-C(,ll Lury Alaska., 
pllblislled by the' Officl' of Territories, C S. Dl'fH1,1'l1lll'nL of tht' Intcrior 
in l!)51 (16'/). 

Climate 

• 

Thl' interior of AhtR/(n,hns n. ('onLin('nlal dilllll,lc \dlll gl'l'at /'xtl'f'nws 
of LC'lllpc'miuI'c' (table 1). During i1[(' ,\'intl'r mu('h of the inter.ior is 
ehlLmctel'izcd by l'eln,Livdy high n.tmospJwrie pl'(\SSlll'l' and fail', eold 
'\'(\iti.hc1'. Aleutian lo\\' pn'SSlIl.'l\ systems may, howev(\I', move in oyc'1' 
theYukonVidl(,y aceompn,niNl. by southerly winciR, modcmit'd 
t{'mpel'itturcs, und precipitation. FiLiI' 1),lId ullusuall)" told wcaLhrr, 
with northerly winds, results \\'itrll the .Al'etie high pressure SySL(\Ul 

huilds up. .In the sumnH'r: Lhe gl'eat lalld mHSS of t.he inL('I'ioL' heil.ts IIp 
ull(kl' the infllH'llee of the long days of high ltLt.itudl's, and low aLmos­

t For ;;ei('ntilie. It:1nl('H of All\::;/mll ll'(~('s Hel' Check List, of Plant Species Collected, 
p, 104. Commoll !lamrs of t.rrc>;, if available, !lrC' lIsrd in the t,exL. 
. 5jtlllic Illllnbcrs in parentheses refer to literature cited, p. 95. 

http:vn.llt'.rs
http:dminn.ge
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pheric pn'ssun' pH'valls. TIll' Wt'l1tiH'r lH'('oInl'S W!L J'Jll , lllld ("'('ll hoL, 
with occasional precipitation, 

South of tbe Alaska Range the annual precipitation averages about 
20 inches, with appl'oximatPly 14 inches at" Anchol'ltgl' and 24 to 30 
inches in the Susitna VaUp.". Abou t ollP-thiJ'(1. of tiJ(' pr('('ipi tation 
fuJIs dUJ'ing t1w ppJ'iod ~1f1." [0 August, most of it in,Tul.,' and August. 
Til(' JaIllHLl'\' mean !PI110(,I'uturp is around 10° F. n.nci III(' ,Tuh' nWH-n is 
about 5io. 'In ti)(' winl'C'r thr tc'mp('J'/1,t 111'(' IllU.." drop to nboui -;3(jO F. 
and in summ('l' atb.in a high of 1)0°. TIl(' growillg spnsoll is I1sl1nll.,' 
It'ss than 90 days, 

North of thrAlnska Rangp, ill llip Yukon nlld 'I'ILlln,nn Riv(,I' Yull('.\'s, 
the allJlunl pJ'('cipiUttion is Ipss t1H1n 20 in<"iH's, common!.,' IwtwN'n 10 
and 15 inchps. About half of it fn,]Is during ~\la.,· 10 August, and 
within this l)Priod two-thirds dUl'ing ,Tilly and August. ,ranUit.!·,\' 
m('it.n t('mpf'l'atllJ'P "UriC's ('onsiciPl'llhly frolll plac'p to plaN': in SOIll(' 
10cnlitit's it is 10\\,('1' thnn - :20° F. ~l('an tt'mlwrn.tul'C' in ,Jul.,' is 
about 60° F. 1n SllmmpJ', tpmpf'l'nllll'('S as high ns 100° F. ar(' known 
ftnd in wintt'I' thl'Y fall ns 10'" as -iRo. Th(' gJ'owing spnson "Ilrips 
fJ'om abou! GO to 1)0 clnys. 

TAIlI"g I. -- T('II/peruturi' oud fireci/lila/ion ill the .,Ill/sklt i/l./(>l'io/· (10) 
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\ TQtnl of fn'('rnv;e JlIol1thl~t p[('('ipitation. 

'1'c'lllpPJ'atuJ'I' fLlHl pJ'(,(,jpitnlion in inlt'rioJ' Alnskn. HI'P nil·(,I." Iml­
fUl('IXl. A substuntin! jI\CJ'('HE(' ill ('itiH'r, w.ithout n. ('ollll)('nSn,I.ing 
ilH'J'pasp in [he' oIlH'J', proI)nbl.,' ,,'olrld knd 10 hiSS fnyol·n.blp growing 
conditions lhun ('xis! lod:L.". 'i'nl)('J' (JijO) <lpsC'J'ii>N\. this HS follows: 

TIH' n,bundall('(, of v('gt'ln(ion OIlIH'J'C'nnially frO:l.pn ground ill 
Alaska is pILdl,'" du(' to low pl'('cipilntioll; for wit.h th(' low !PIll­
pC'J'nturps, .if th(' pl'p('ipi tn.t ion W('I'(' high pnough, most of I ht' 
sUl'fn.ec' would bt' blll'ied lIndl'J' snow nnd ie(l. Also, n risl' in 
lemp('J'ILluJ'C', J'psult ing in tb(' Ibn,wing of t he' ground, and (h('J'('­
forpl)('UC't' drn.innge, could ('0)1\'('1'( Juuch of it into a, sl'mi-dl'sC'rt 

• 


.. 


• 


f' 

• 

lIn]ps8 tlH' prt'('ipilnlioll \\'('I'e also in(,J'('nspd. 
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5 ECOLOGICAL El"FECT~ Olf FOREST FIHI';S IX ALASKA 

• Forests 

The forc'sts of till' illtl'rior or Alt1Skn. I'C'PI't'sc'Il1 on(' of t\l(' gn'nU'st 
1'('1'1('\\'111>1<> I'(,SOUI'('C'S of tll{' n'2:ioll, Pott'lltiaL procluetion of \\'oo(L 
('('l1u10s{' is \'{,I','- gr(,[lt. ' 

Fl'On, the nir til(' pnH('1'Il of fon'st nile! olh('r Yl'gl'la,lioll is a ('ompkx 
mOSlli(' of typt'", (fig, 2), III gC'IlPl'nl, thl' forpst o('('npips til(' \'l1IIp,n;, 
oft ('n appearing ns be'lt" or ribbons ltlollg till' MI'l't1ms, 10w('1' slopt·", 
and lo\\' bell('hlall(Ls, Throughout most of the al'pn thl' t imhpl'line' 
is ('ompnl'n t i\'('L," 10"-. Iwl \\,(,(,11 2,000 n,IH1 :1 ,000 fp('1. 

Fil'l' is 01)(1 of n l1umbt'1' of f:1('[ol's I'('SI~<)llsib\P 1'01' thl' gl'put ('om­
plC'xit,\- of tlip \'('gl'tn.tioll jlnttl'rn, OnL," whl'1l thl' illflllC'llN' of pnst 
fil'C's is 1'C'('ogllizpd (,llll onl' I)('gin to !\('(,Ollllt 1'01' lht' s('c'mingl.,- hnp­
Ill1zul'd mosn,i(' of n'gt'lHtioll, Th(' sharp houncinl'il's ht'lwl'l'n ",(nn<\", 
of aSI)L'1l 01' hil'ch Hnd whitt· spru('p UI'l' tlH' pcig('s of blll'IlS, Thp iso­
.IatNL stnllcis of n 1'('11' t1('I'e'S of whiu' RPJ'lI('l" ll)(, lIplalHI st l'illgPI'S, 1ll1d 
pVPIt till' senttl'l'('d tl'l'P,; art' l'('liels of pxll'll,;in' stnnds thHl hl1\,(' 
bl'PI1 destroH'd hI' fin', III mnlll- IO(,lllitil's, H.rl'n;:; thnl nl'l' 11011' ll'pl'­
[('ss fOl'l11pr(\' supjJortl'c1 full fOI'Pst stands thnt Ifl'l'(' dl'stJ'(\"Pll b,\' fil'('. 

• 

Anot!\('1' illflm'uCl\ that ('olltl'iiJut('<l to the' (lin'l'sit\, or y('gl'Lntioll 
is the Ol'ClIITPI\('C'. io ~olll(,I\'h:lt ('ompli('nLc'lL pat «'1'0', or p('I~nlt1fl'ost 
(pl'l'mH.IH'lltl," fl'oz('n ground). This phl'nol1ll'lloll fl'l'qll('lllly I'p;:;lIlts 
in pOOl' soil dl'ninng-(' 111ld POlll' soil :ll'I'ntioll, 1'('stl'i('(('(L root SPlIl'l" 
nnd ('(lId soil. Within 11](' fol'(,s{('([ portions of thl' il1t(,l'iol', pithpr 
s1ml', imJ)p(l('d dl'ail1ng<' (lI'h('(I]('1' nss()ciatl'd lI'itll ]H'I'lllafl'ost 01' not) 
01' ('X('('s;:;in' dl'ainngp rl'sult in lllltstnlldingly poor sill'S 1'01' tl'(,(, 

• F"'477357 

}<'Wl'tU-: :2,----Yie\l' of til(' ('oPPPI' RivPl' Vallpy, ,~h()\I'il1g n. mosaic Of forest tYIlP>', 
whit!' ;'fJl'll('P, quakin,L( n~p('II, :10d lI'illow. This pnt.Lcl'o rc{lect~ the complex 
firc' hi~lory or Lll(' lU'ea., 
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growth. Sh:/,t"p boundaf'it'S h('tw('('n '(cg'elation t.ypes nn' most [1"(' ­

quentJ." (,fW,SP(l h)· fire WhN'NlS thosp en.usP(l h." topog-r:1.plJy and 
n.ssoeint('d inflw'lwl's HI'P n.pt to hl' diffusl'. 

Thp priHeipnl [OI'('sl('(1 t1.l·pHS sOll.th of th(' Alm;].;n. R:U1g'e inl'illdp 
the following- ell'aiII ng!'s, [I'om pusl to w('st: til(' Coppc'r .Bin'r nlld its 
man,- bl'ge (l'ii>utn.ril's, thl' :\J:nt:1.IHI;;kn, Rin'l", till' SlIsitllll. Kinr 
nnd 'ils tr'ibut:1I'i('s. upppr Cook IlIkt, indudillg- (11(' w('st silk of thc' 
I\,enni P(,llillsuln, nll(l tht' IJilHllna Luk('-Lukp Clal'k and Xushag-n.k 
Rin'l' Ht'l'!ioIlS. '1'11(' (\1'0 Ins[-Illl'nt.icllwd sf'f'lions <il'ninillto Bl'istol 
Bit)· nnd 110l .illto [JI(' Pn('ifi(~ OCl'tW. XOl't h of thI' Aluslm Ibllgl', 
tirnhl'l' O('CUI'S l'x[('nsi,'ph' ill [h(' 'J'lI.lltlllfl, Yukoll. 1111(1 Kuskokwil1l 
Rin',' l'pgiollS, H is Ilo'[('\\'ol'lhy t hIlt ('onsiciPI'n.hl(' nn'us of fMC's [ 
OC('UI' north of till' "\I'cti(~ Cil'clc'. ns nlonp: thl' POI'('upiIlP nne! its il'ihu­
lill'.it's, til(' Chll.IHlnln,l', the 11P11(' I' l\.O,\'Ukllk, nnd thf'Kollllk Hinl's. 
T,'(,(\S gl'o\l- north of Inri(wl(' !ii-;o :'\. Oil th,C' south slopc's of th(' Bronk;; 
Rftllg(' (lnrl ns fnl' w('st ns th(' Xillkluk Hin'l', n('nl' Coul1cil, Oil tlil' 
S\'wnl,(1 Pl'nillsuln.; this i::; thP\l'(,Ftl'I'nll1osl ()('ClIIT('nCp of fOI'('st g-ro\"lh 
on thl' XOI'th ,\nl('l'i(·H.n ('onfinl'llt. Jil 1001 ('ollil'I' (8.n l'<'pOl't(lci 
(hill spnu'l' tl'('l'~ ill this loc'n.[ion nttnilll'd dinmplpl's of J2 illf'I)(,s 
nn(1 h('ights or :)0 f('('l,.\ (,'('('I('ss 1)(,lt along t hl' Bl'l'ing- S('n. ('OilS( 
('xl('n(ls inland 1'01' :1S mlwh as 1tiO !llil('s. Loc'nll,\', how('v('l', [n'ps 
('xt ('nd I () til(' ('ons[; ,r001 ft' (/(1':; 1 r('lh)rt ('( I Ii ndi ng ci('nsl' gl'OYPS 0 I' 
RPI'U('(' ,"ithin n. qlwrtt'l' of n IHilc' of [Ill' Sf'tl at .\ol'ton ~()UIl(1. Th('." 
1\'('1'(' (\ (0 1() inl'I\('sin (li:lll1('t('r unci nol O,'f'r 40 ft'pl in hl'il2:hl. 

.\('('urn[(' datIl on tll(' l'Xt(,lI( of I h(' fOI'('stpd n.r('H. of tbl' i;llpriol' will 
not bl' anlilnhlf' un(iL slln'(','s HI'C' mndc'. ('uIT('nt c'stimn[('s an' 
I>nsl'd on (h(' opinions 01' ('xl)('i'i('n('('t/. oI>S('ITl'rs, rollg-Ii m:1,ps PI'('pfll'l'd 
b,\' fOI'!'sl('l's fl.lld. nth('I's who hnyC' flown ()\"PI' I lit' ('(llllltl'.", lind rl']lOl'ts 
or thl' (;('o'iocrieni SIIIT('\' and. ollwr (yO\'c'I'nn1('nlnl n(Ypn('i(';;, Acc'ordilJ'Y 
(0 thps(' (,sli~lltlC'S, abotll 120 milli(~l :1('I'('S h(,III' suni('ipnl tl'('P gl'(l\\"[1t 
[0 \I'al'l'Il.nt d('signll,[ioll ns fOI'"s[ Jnnd .. Of I his H('f'('H~('. ;;0111(' 40 million 
Hn('S n1'(' bl'liC',~pd (.0 b(, ('OI11I1H'rcinL 01.' pol ('n t iH,IIy' (,()IllIlH'I'('inl fOI'l'st 
Illnd, Th('s(' .lands now SUppOl't (or did support bdof'(' d{'s(l'udion by 
lil'C') fn.irl,r dC'I1S(' s(allds of whitt' SPl'u(,t', Of.' SU('('('sf'ionnl S!flg-l'f; )Pn.dillg 
to thn,!, lypr, SOI1l(' HO million ncn's or til(' int('riol' bl'HI' ;.;pars(' ron'sls 
of oP('1\ woodln.nc!. AC'('('ssihility lIlId nWI'('hnntn.bil,it)" Hf'(' ('on('rpt~ 
thnL fOI'psh'l's hn:ve JNl.rn('d to IIS(, with cautioll. Tn n 1Il0d('ITI (('('hllo­
log-ienl wodd hoth (':1.11 challg(' qlli('kl,'- and. dl'f1"tieHlly, .rucig-('d hy 
Pf'('Sl'lIt ('ollciitioIlS, Ii O\\'(' \-('1', it mHo" hp ('stimn.tNi thnt abollt I.~ 
millit)1I Hen's of lli{' (,()lJlm(,l'('inl 01' polplI(iully ('omml'I'('ilil illtNiol' 
fOI'('sts fll'C' PI'('s(llItl", Ilc'c'('ssiblp Illld nHH'C' 01' ]('"" in IIS(,. 

Ji'l'om t imp lo {imp otiH'1' ('stifllll.(('S 1111.,'(' h(I('1I nUlc!(' 011 t inJil('1' 
1'('SOUI'('('sin thl' ill (,I'iol', In 10lD K.l'llog-g- ((it)) ('stifllatc'd tlint thl' 
illiPl'iol'fol'('sl nOl'th of [h(' Almilm H,lIl1g(' IImOllntt'd to snnl(' ~() million 
n.('I'{'<;, 'J'hOlHIlH P.Rig-g-~, .T,'., ('ady Oon'l'IIol' 01' Alnskn" who slwllt 
many ,\"t'nrs ill the· 'l'C'ITitoI'Y u.~ n, IlH'flllJ('1' or both, thl' Alar-knn J~ngi­
J1('l'l'i ng Commissioll lind t hl' J 11 LNI1:1.(ionn.1 BOlllld :1.1'," Commission, 
('stimit!('(1 that (h('l'c' WPI'P abolll 8,(){)() squnl'C' milt's, 01' ;i,504,OOO 1l(,I'C'S, 
of mpl'chll.ntn.bh' sawt:imlwl' ill t1H' inlf'l'iol' Ilnc! t hnl this would n.vPl'ng(' 
not .l('ss thn.n 5,O()O bOlll'd-fpC'[ 1)('1' H('I'{' (rj{j), Hig-gs' ('slinm(', II," 
dl'n,inngl's, \\'n8 n.s follows; 

• 


• 


• 
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• ;\ ferc/Illlliable sa Il'li1llber nren 
Rivcr basin: (square lIIi/r,~) 

Yukon Vallcy and small tributarics__ .. __ . _. __ .. ______ . _ 3,000 
Tanana Valley and small tributariC's. ______ .. _ I, 000 
Porcupine _ _ __ ... __ . ___ . ____ _ _ . 250 
Koyukuk__ _ _. ____ . _ 500 
N cnana ______ .' . _ ___ _ __ _ _ __ . _____ . _ _ _ _ _ 100 
Kaniishna. _. 200
Chandn,lar . _ .. _______ . , . _____ . _, __ 250 
Susitnl1___ _ ... _...... _ 300 
KUf;kokwim___ ... ." ._ ... - ____ 1,000 
'Kandik, ScYcntymile, Charley, Birch, Bca\'C'r, Tolo\'alla, ehC'na,

Delta, Inlloko, Iditarocl, etc_________________________ . _____ 2,000 

Rip:gs included onl~T one drainage (Susitnn) sou1.h of the Alaska Ranp:e. 
r Guthl'il' (56) stated (hat "the forests of interior Alaslm a.1'O l'sLimated 

to comprise )Jot less than 150,000,000 acres." 
The f01'e:3ts of the Alaska interior m:e analogous to, if Dot synony­

mous with, the ta.iga of Siberia,. Hustieh (64) stated that taiga was 
ol'iginoJl)- a SibC'1'ian word 11S('(1 1'01' thC' boreal forest. H0- wrott;, 
"ThC' northC'I'n main forest typC'sin till' taiga Sl'C'm to OCCllI' in the 
whole bOI'C'n.l fOI.'C'st region, in Canada, .fUaslm, und EUI'i1Sio.. "'0 

• 

kno\\- that the arctic B,nd sul>!1reLir plants are mostly the same in the 
whole Arctic and Suhru'clic. ....Uso (hcir sociological affinity (0 l'MIl 
othel' is the S(1,]1W." According to Nuttonson (103) the tcrm taigl1. 
"implil's a conifC'l'ous northcrn [or('st with no admixture of 110n­
coniferous specics san' the birch and aspen." 

The principal forest t..ypes encountel'ed are briefly disC'-usscd helO\\T 
and in dC'taii in the s('eti.on on Effect of Fire 011 Forests. 

,\Thite spruce is the climax type on well-dmined soils. '\Then 
destroyed by fire the same species mo,y be reproduced at once but 
morc'. commonly Alaska paper bil'ell. 01' quaking o,spen comes in. 
Thes(' 1,\\'0 species orten occur in ('ssentin.lly pUl'e stands but mixtures 
a,l'(\ also well known. As succession progresses, \\·hite spru('(' enters 
the birch and aspen stands and fi nfl.Jly assumes :1. domillall t. position 
as tilC' HiLortcl' Ii '{cd birch and. 1L'3[)(,1l drop ou I;, BO.lSitlll poplar, tile 
commoll cottonwood of the intcrior, is usually foulld on ('('cent 
alluviulll n.long stl'c'amF'. n,nd Oil flood pln,ins. OJ) pood,r dmilll'd 
f01'l's[('(1 sitC's, blatk spruce is invll,l'in,bly dominant. LocitUy thiH 
species mn.y f1ppl'l1.l' on IIpluwls, forming PUI'C stn,ncis as n, "fire typC'." 
SO[ll(' fornwl'ly fOl'C'sted upland arl'llS hnyC' beel1 IlU1'JlPd so ,;;e\TC'rc1,Y 
11.Ild so fl'PCjIl('1I Ll,\T Lho,t, till')" it['e no\\- trpriess or nl'll.l"Y so. Closl' 
(,xaminution ofl('n discI.osC's ]'('Ii('(s of spl'uce (ehlll'l'l'ti st.umps, portions 
of boles, I'!(',) in H.l'PI1S now Sll pporting only gl'nss nnd fi I'('w('ed Or 
SlLl'llbby wi1l0\\'s, 

TIlt.' vic\\" is somcliml's ('xpn'Hs('(] tltn,t Lit!' tl'l'l'S of tlu' intl'riol' n,I'('... 

• 

nU small and sel'llbb.v, Hnd Ihnt L1l('ir growth is ('xcl'ssivdy slow. 
This gcnern.liz(l,tion is wholly un\\'ltl'I'H,nt.c'd (fig. a) n,nd j)l'ohn,bly is 
based 011 obSC'ITatiolls n.iong l'ou.<isi(\('s ",h('I'e burning hns usually 
been most [('('qU('lIt.. TIlI'r£' fil'(' mn.n.r I'l'ft'J'{'lwcs to lim\)C'1' ('onditions 
in the reports of l'ad,\' l'xplorel.'s in LhC' Tl'l'ritol'Y, ehidly in lhosn of 
the Gcologicn.l i:)m\Tp.\', A series 01' [,{,POl'ts 011 maximum sizes of 
spl'UGe U'C'cs and on the position of thr timbC'riilH' have heC'n ('olllpil!'d 
in table 2. 

'.1'1)(' t,imiJcl' s('rl1 by tIw ('n.dy C'xplo1'l'1's WBS mol'(' in<ii('fl,tivl' of 
pot('ntinliLil's I·!tan tll'e tIll.' nloti(,1'1l fOl'l'sts, \\'hidl IlIl.\'l' f'iufj'('I'('d snY(,l'cly 

http:s('eti.on


S 'n:(,II:'\I(',\1. IH'LLETI:,\ 11:1:;, l'. ~, ])I';PT, 01' .\(;llI('('(.'('l'IlE 

• 


, 


• 
f"- ~' ]" 8 

Fl!. I It!.:L .\ ('1'''-- ~"{'1 ioti "I' li-i'H'1t d. Ii. It, \\ hil .. ~1l!'I1("', ,1111\\ illg :21 a 11I11W! 

rillg" 'I'll,· rillg \\'idl" ,i1<>\\' rH!tar!,ahl~ gIll"! gC'll\\lh, \'ic'i"11\' oJ' l\~)-il(lr.

l\"ltai P"nitl'lIla, I'l I", 


frotll lin'", "llIin~ 1111' pa,..1 Iwlr "I'IIIIII'y, Djnllll'l(,I',.. or I" III :!,I 01' 

lilOl'l' iJlc'llI'''' \\('1'1' "Ollllll(lld,\ t'('pot'll'd h,l ,'ad,1 (',plon'r", EI'I'II Ilorlli 

IJr Iii!' .\I'('li,' ('il'f'!I', Oil Ih,' 1"':lIhl<lll'r, or till' Porl'lIpil\!' I{inl', 
l{nhC'I'1 Kl'IIIIi"()II,],]1 rOlllld "pl'II('1' :11i ill,'I",,, ill dinllJ('l!'r, nlld ill I!JlII 
:->('hrndl't" I.r:, 1'('1)llrll·d "P1'II(',' ('\('I'l'dill~:!1 iw'hl''' ill dil!Ill('II'1' ill thl' 
('llllllclnlul'-l\olllkllk l'pg'iol1. ~()III11 or Ihl' .\llhk:l Hnll~(" ill a ~J'()\'(' 
(If "'llI'II,'!' Ilil 1(11' I\:lklllill 1{1\'('I'H lJ'j/'tll:l/',1 10 Ihl' .\!td;'lwllt:I l{i,'PI" 
:->('linll% I/,Jii, ill I"!I:\ IlH'a"III,,'d Ilill(' 11',,1''', (',11,11 or IIhic'li 11:1" (lI'PI';~ 
1'('('1 ill rliallH'II'r 

LC'HI'IllII'cI iili. ill 1,o..;!I", Oil hi" "'jp lip tlil' :->1I,..iI1l1l l{il'pI', c'lIl n I/'('p 
111:11 I'[I/'/lish('</ ,,"ffi"il'lll IlIIlllH'l' rot' 11 hOllt :{,i 1'('1'1 IOllg alld ,j 1'('1'1 
\\'id{,:11 Ihl' hotlo/il, II" I\TIII!', ",\( ('1'010 ('/'(·I·k jll()\\ ':Hlll'd I)(',;likn 
I{in'r], II'bl'['{, IIIP IJonl IIlh Ill/ill, IlO difli,'lIlly I\':h ('\p('/'i"IH'('d ill 
fillciillg n Spl'IICp tn',· rmlll \\l1il,l1 11'11 plnll""'; \I'I'I'!' "';:lI\(,d \I hid, \1'('1'1' 
:{:i r(,pl IOllg :llld :\\'pntgl' II II)('hl'-. ill \\idlh . .\Inl)\ olli,'I' Irpl''''; Irp/,(, 
"';('('/1 I'lIl1y ;1:-> In /'gl' :\" ('"p 0111' nil rOt' ! h,' IJllIll." . • 

On ;is ",1IIIpl(' plols ",itit "prl/('(' or 1l]('I'(·h:lll!nbl.. ,..i/.C' , lilt, IlI'NIl!!\' 
YOllllll!' pl'l' nt'/,(' \l'ns :!"I(J(J (,,,hi,, 1'('('[ (t I'P(,,, ,j jll('/Il'" ill elin")!'('r unci 
In!'g'('!' 10 II -I-ill('" IOpl or UiJulII ,~,()()(J i>our<i-I'I,pI ! 11'I'('s 7 jlldl(,'; ill 
dial1Wll'l' IIlld Inrg(,/' 10 11 fi-il\('1! lop. ;-;('!'iiJlll'!' 1'lI1('), 'I'll!' H\'PI':lgl' IIg!' 
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ECOLOGICAL EFFECTS OF J."OR.8S1' FIRES IX ALASKA 

TARLE 2.-1lfaxi1n1f.1n sprllce size and elevation of timberline reported by 1Iariolls 
explorers 

,'" "'--j--
I ~laximuIll size ot I 
~ Sl1rllCe I Ellwntion 

Obscn"'(lr ___-...,___, of I.imber­.. I i lineI DiamclN' Ih-;~ht I 
I ' i 

-------------, ! 1---
South of Alaska Ibn!!,': I' , Inches' Fect I' Peel 

Knkhlul Riwr.. __ ._ ......... · ...... ____ Schanz (135)_.____ :16+ ' .... ---.- ---------- .. 

~JollntSplln·.............. -- ... - ....... -, Cnpps(£7J __ ...... --- :10 :"_" _____1 2,300 

Low~r Skwcntnll River. ... _•. _______ ... _.1 Capps (i91. .......... ! 2·1 ;___ ......_ 2.000 

Willow Cr('ck·Kushwitnu Rh·er .... ___ .... Capps amI Tuck (~ry) ;lG ,:'" .. ____ . 1,800-2, 000 

Chlllitnll Ri\'er.. __ ......... _." Cupps (261._ .. ____ . ___ . __ .,, __ .. ______ ., 2,000-2,500 

Tnlkcctnn Ri\'('I' ___ ....... _ Cnplls (26) __ ..... _ . 2'1 __ ,,, __ , __ , 2,000 

'i'onsinll Rhw. ____ .... ~Ioml (9Sl.. .... -- .. !---- ....... -.--.- ·----i :1,000 

Copper Ri'-eL __ ... . .... .. ....... : ~ch1'lldc"and 8p<"1('(,1' . 30+ ',' __________ 1 3,000 


(lJ8). 
Xortl1 of Alaskn Hung(-; . ' I 

Alaskn Rnnqe ... -- ___ .. Eldrid!(c (4e).. ... ""'0_', --'.--.-••'.'.-'_-••--. 3',,90(0)
Tnllnnn-While Rin'rs___ Hl'Ook" (10) ...--..., 3 •0
l.:ppel' Thunnn Rin'L .... _... I'carson CIIl)... .. IS .-- .. --- .. ' .......-----
J3ip: Tok Hiwl'.......... _........ Hire (WI) __ • 2·1+ I 100 \1-----------­YlIkonJl'lInunn Ri\'crs .. _______ ..... _.. ;\It-I'lic (D.;).. .; ____ ... _ .. _ , __ .. _" _ 2,OOO-a,ooo 
COllI Creek... _______ ......________ .. ____ Os~ootl (J07) .. _ __ 19.7 SO ...-------. 
Fortymilc Hin-r.__ • ___ ....... " .i Burnard (m_.. 22 1011 :l,ooo-a, 200 
Tntonllllk.Xntion llc~ion_... . ..., ;\ll'l'lic (94l._ . ? 'i00-3 000 
Chundulur-Koynkllk nt-gion.. _ .. i 8elll'nlll'" (lSi) • ... ---2.i+-------ioo·!.=·_~ ... __~... 
Shernjek Rl\w .. ___ .. .. .. : ~Il'rlil' (98),.. 2·[ ... ______ :_12' OOO-:l, 000 
Porcupine-Yukon Hin.......... ' .. _.. : Cuinll's (~a) .. _ IS ' .. ____ .... 2,900 
Ht'adwnters of Porcllpil1l' Hi"('I' ... _...... Kennieolt (.j.~) ......... : ;jr,. --" .-.... - ...---------
Kohuk Rh·,'r... ..... - ............ : ~lcL!'Ill'gau (88) __ •. _... ! 210~:. .. ···--,(-,-1·.·.-_-_=. -.-.-_=._-__.
1, mile from Xorloll Sound. " .. Woolf" (lfli!)_ .. " , .•. . 
Xiuklllk Hin"', '1('ar Coullcil, 81'\\'nnl , Colli!'1' (.]4) .... " .. _... 12' 50 :..... ------ ­

Pt'ninsula . 

WllS a,bout 120 Y(,ill'S. Ilolation ngp might hp n.bou{ ]60 :\'Ctll'S fLlld llt 
t hn t Iil1lt' the n:v('I'ng(' din,llwtel' or t 11(' tl'P('S would be 8 to ] 2 inches. 
At 100 .\"('nl's the h0tte1' spn1('(' stallds would n.v('l'n.ge p(,l'haps 3,900 
w\)ic red 01' 15,500 bOllrd-red per H(,1'e. Indicatiolls [U'C' thllt at til(' 
I'ota{ ion ng(' suggested 80 Pl'J'('C'll t of the tl'e0S in the s{lllld would be 
:) illC-hl's in diameter nnd Inrger itlld 20 pel'C'ent would ('xC'c'ccI 12 illches 
ill dinmetc'l'. :-)OI1W or the tl'e('s would ha,vc a,Ltn,incd diamders of ]8 
to 20 inclH's. 

On tbl' 40 million !LCl'l'S of comnl('J'cinJ or pot('lllially COllutlcrC'iul 
in {(,l'iol' fOl'l'sl 1l1nd thC'l'(' is estimated to he u.bout :~2 billion ('ubit: f('ot 
01' 180 bill iOIl hOtlrci-f('et of whit(' SPl'1lC(" Alnskn, Pa,Pt'1' hi rch, nSI)('IJ, and 
cottonwood. Yolullles on llIp 80 millioll ncl'Ps ('\nss('(l ns woodland nrc 
1)\11'('1.\" ('onjN'tlll'nl. 

]DV('II .if C'1HTl'nt l'stimatl's of tim.1H'l' nl-I'page" and growlh nnd. yield 
in thp illt<'I'iol' })1'O\'(' to he too high, the JOl'est ['('SOU 1'('(' will still bl' so 
/1'('11H'IHlollS and so impol'lltllt Lo the fulul'e ('c'onomy of Alasku, tiJl1t 
it must I'('('('iv<~ full {'ollsi(krntioll .in tlle Hl1tional progrnm. of J'orcst 
('0 IIS('1'\':\ l i011. 

HISTORY OF FOREST FIRES IN INTERIOR ALASKA 

FOl'est fil'c" nl'(' Wl,1l knowlI throughout thp timlH'l'NI I'l'gions of the 
rill' norlh. Tlwir ext(,lIsive llnd l'C'pea{('(l o('('UI'I'PIlN'ill pl'('historic, 
hisloric, n,lld mod('1'l1 time (fig. 4) is 'well substfl.ntia,tl'c\. The record of 
firc oecurl'('lIl'(, ill prC'hisloric Lime ('l11l he' ]'rnd in till' forcsts tlH'J1lsplv('s; 
{hp joul'lln.l" and I'('ports of explorel's and tnw('lel's (:outinuo the reeord 
to modC'rll Lime. 

http:n.v('l'n.ge
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• 


Fj(JPHJ~ cl.-Ynnkce-Ophir Creek fire, \L\'"\\'" of ~r.cGl"fit.h in iheKu"kokwilll Riwl" 
I"f'gion. Thi..; /il"{' eOI'Pl"ed fin an'a of abollt 170,000 fic:rC'~, I!H 1. (Photo by • 
Bn)"C'uu of Land ~hwfigC'mC'nt, l~. 0'. Dt'pnr'/!lJellt of thl' Interior.) 

Forrs(s of 1he north nrc rS[J<,cinlly liablr to clcstl"uetion h.r fit'l,. 
J{P1atiwJ.v ]0"'" precipitation, long hours of sunshine durillg Lhe Slllll­
Illel" period, and j"('1lln.1'Imbl.\- high ail' [CIll[)l'l"n.tllrt's illcrease tlle fire 
hnzanlin fort'sls ,dlieh, hv (hpil' YPIY J\fl.tllrt~, nJ"(' l"(,[l,dih- Jin.llllUubi('. 
'1'1)(' nOl"tht'l'n f01"('818 arc (~hnra('lt'l'isii('nll,\- ('ollifcl'OllS With ('ompal'a­
tinl." small tT(,('S, oftcn supporting a hC'llY)" growth of benl'rllic.hcn8. 
Fin' ('UITit's ]"(·n.dily in t/('l1s(' ;;tunds DS it nJso doc's ill open stands; ill 
the In t t('I' the t]"Pl'S l"ptain theil' IlrnllclH's 10 til(' I!t'oulld nll<1 tbe il1('I"­

n·"ing sp:)('('s nr(' blnnlwted with a ('ov('1' of 11108;;('S, 1i('Il('l\s, n.nd small 
shrubs. commonly- (,1'icIL('cous. III tbe SUlll/W'I' the mosses alld !ichl'llli 
lJ('('ornc (':dn'lIIP!" dl'Y nnd. tindf'I'Eke. 

III 1f)H\) Bc·]) (11) dC:scrib(·cl rOI"('st fin's 11l110r( h('l'n Canada as follows: 
TJJ(' lreps H/'(' {'I'olnled so dosf'i," [oge(/]('/' that their bl'an('h('s 
touch 01' inle/'mingle. The grollnd is dcpply eovel'('d with dry 
IHO::;S. Af(c'l" prolong('(l hot "'(lilt/wr and tll'ought til(' moisturc 
bC'C'olllf's thorollghl,\' dri('d out of tIle gummy leu,n's nncl bru,nchcs, 
lplwing tbe 1'csin alld turpentine l'C'aci.'T fOl'ignitioJl, .All!lw {'Oll­

clitioLl;; are 110\\' pn's(lnt, and only awnit n spark of Are to gin~ 
1'is(' to olle of Oil' wildest Scencs of d<'sLwctioll of wbich tll(' worM 
is ['npnJ)le, 'Vhell lh(· fire J1118 on(,(' startc·d, UIC piteb.f trees bum 
mpid1y; lite flan1('s rush tlu'ough their tops :1n(/ higlt n,bo,'c them 
with it roaring lIoise. Should tbe nLmosphere be cu.lm. the ns­
eenciing 1)('u.L soon en,lISps t.ll(' air to flow iii, alld aft('l' a lime the • 
wind llequil'l's gl'('nl \"('Io('it,'·' An irresistihle Jroni 01' Jlnmo is SOOIl 
den·loped, and il sW('C'ps forwllrd, deYollrillg til(' forest befon~ it 
hke [be dry gruss ill a nmlling prairie fire, which this resemblc's, 
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• but on a gigantic scale. The irregular line of fire has a height of 
a hundred feet or more above the trees, or two hundred from the 
ground. Great sheets of flame appear to disconnect themselves 
from the fiery torrent and leap upward and explode, or dart fOl'­
ward, bridging over open spaces, such as lakes and rivers, and 
starting the fire afresh in advance of the main column, as if im­
patient of the slower progress which it is making. These immense 
shooting flames are problJ.bly due to the large quantities of inflam­
mable gas evolved from the heated tree tops just in advance of 
actual combustion, and they help to account for the almost 
incredible speed of some of the larger forest fires, one of which 

l' 	 was known to run about 130 miles in twelve hours, or upwards of 
ten miles an hour. 

Bell's description was based on experience gained during more than 
30 summers spent in northern forests. 

• 

Extensive fires in northern forests arc not peculiar to AJaska. 
Northern Russia and Siberia have experienced the scoW'ge of forest 
fires down through the years. Middendorfi' (96) in his 1867 report 
of his famous journey to northern and eastern Siberia repeatedly 
commented on the extensive fires encountered and the even n\ore 
extensive evidence of past fires. He passed through "lllUldreds and 
thousands of square ve1'sts which fire had destroyed" (verst= 1.067 
km. or 0.6629 mile). In 1917 Pohle (119) stated that in northern 
Russia, as in Siberia, forest fires occur year ,lfter year as a result of 
the carelessness and imprudent conduct of the people. Prasolov (121), 
in discussing the soils of the Urals and east Siberian upland in 1932: 
wrote as follows: "The bogs and wooded swamps are the principal 
obstacles to t1'<1.ve1 in these northern forests, together with the great 
quantity of burnt fallen timber that covers the ground, the so-called 
gal'i. This fallen timber makes up the nOl'mallandscape of the region; 
it is difficult to find any wood untouched by fire." Perhaps the most 
readily accessible account of forest fires in Siberia is that of Shostako­
vitch (1.45) in 1.925. lIe described the particularly bad fires of 1915, 
which were estimated. to have destroyed the forest over an area of 
55,000 square miles, an area equal to about one-third of western 
Em'ope (excluding Russia). Smoke from these fi.res spread over an 
area of some 2,632,000 square miles, about equal to the whole of 
Europe and over four times the area of AJaska. Some of these fires 
in Russia and Siberia resulted from lightning but most were eil,used 
b'y man (14·5). 

The forests in the northern parts of the Scandinavian countries 
have also e).1)erienced repeated fires. For example, Rubnel' (132) 
stnted in 1927 that in northern Finland, almost all of the forests bore 
traces b f fi,re. 

• 
Conditions in northern Canada are similar to those in a large part 

of Alaska. In 1889 Bell (11) stated that "NotwithsLnnding its 
immense extent, it mil.y be said t.hat fke has run through evcry part of 
it at one period or another." The journals of 8amuel Hcame and 
Philip Tumor, w['itten between 1774 and 1792, indudecl rcports of 
cxtensi,re fU'es ill Canada (158) .. On July 14, 1774, Heal'lle made the 
following cntr.Y' in his jOlll'llal: "ldost or the woods which we camc b.v 
for t.hese 2 Days Past have fOJ'mfl.ly ben set on fire, as ware n.lso in 
many othel' Parts as we callle along." On July 30, 1781, Turnor 
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'Wl'ote of ((thE' :Land ra,tht'l' bold ,,-ithWoocis now on fil'C'," III 184:~ 
Davies (36) expressed tht' yic'\\- that "fin's ... ha\'<, i'lL\'ng('d til!' •whole country. Incll'l'd, tbC'n' enn be but little doubt, that onr tinl(' 
nearly, if not the whole, of tht' intC't'ioJ' of Lai>mdol' \\'ns ('oYC'I'C'C1 will, 
wood, which has sillc(' 1)(,C'11 dc'stl'O\'C'(1 by fin'." 

VariOllS Ca,nacLinn writc'rs Ittwr l'C'gnrdN1 .Indians flS n. major c'n.usp 
of fort'sl fin's ill (':LI'li('st {imp, Dnvi(';'; (36) in J8·!:{ and Lo\\' (88) ill 
189(i l'Cpol,tl'd tltat J IIdinlis still'fc·d (in's 1'01' 81110 1,(, sigl1llls illid /)('li('\'C'd 
that thc~ signal f1rC's W('I'P l'l'SPOIlSiblp 1'01' bUl'ninglllll('1t ('Olllltl',\'. 
GenC'ml efll'plpssnC'ss of Indians \\'itlt ('nmpfil'l's, ('sIH'<,inlly \\II('n not 011 
or l1C'al' th(·it' o\\'nltuntil1g grollnds, wus :1.lso l'('g:lrdl'C1 b,\' B('II Uf) ill 
1889 and 1.0\\- (8:n in 18HO as n. mnjol' SOli 1'('(' of fol'(';';{ fin's, Bu[ Iltt. 
fuJI IHlI'(/l'1I of I'psponsibili[y 1'01' {'OI'PSt lin'S ('n.1I1l0[ bc' plilc'('d 011 

Inrlin.lls. Bt'll's list of 1110s(' ,,-Ito S111U'(' [/1(' rl'spollsihility is l,ntlH'r 
complp{p: "'fll(>se i nclu(/C' ful' [rll.ell'I'S, rnissioIlH.l'i('s, SIII'\·('.\ OI'S, ('x­
plon'I's, jH'OSlwdol's, pte. :wd, IIl'nl'('I' [0 ('ivilizatioll, r:tilway huild('l's, 
('omrnOll-l'On,c/ ma,kNS, 1umllC'l'IlH' 11 , buslt-I'Hllg(·I'S. alld s('1 tlPI'S," Ralll> 
flnd D('IIIlY (126) 1'f'IJOr{f'd [hal nl.ollf!,' III(' ::OlltIt('I'1l pnl'! or I Ill' Alaska 
Higll\\"fty s[allds thnt do 1I0t sllow SOIllf' dl'(,(,ts of iiI'(' al't' !'a1'('. 

PC'l'lln,ps [11(, ('arli('st \Hi[ [('II I'N'Ol'd or a fol'('s[ l-il'C' ill AI:1Sk:) is that 
of tli(' H,lIssian millillg (,1I,!!:ill(,C'I' l)ol'os{'liin (,')7) wIto, ill J ~;i(), nsc'PII<i('d 
UI(' .Kpnai Riwl' ill S(':ll'C'1t of gold. I/P J'C'pol'[('d tItat Itt' ('ould not 
('olnpl('l(' Ilis in\'('stign,[iolls 1J('('nus!' of n fon's[ lil'(' lha[ hC' (,1It'IHIII l<'I'l'd. 
In the' Yl'al'S that follo\H'd acquisition of Alaska by th(' Fllil('(1 SUttt's, 
f'XplOI':Llioll \\'tis ('x[PIl(lpd n.lld I'('I'C']'('II('(,S In fOI'('sl IiI'PS 1><.'(':11111' ill­
(,I'('asillgi,\' fl'('(IU('1I t. 

i\J1NI (6) PIl('Olllll<'l'pd t'xtt'nsin' fin's Oil IItt' uPIH'1' Talllll1:L Rin'I" 
In ] 88:) Itt' l'(,POI'LPd, 

H('llvy smokC', ('llllSl'r] 1)\' ('Xll'lIsi\'(, tillllwl' li/'('s, olls('III'{'(1 [Ill' SIIII 
th(1 (:lIl.in' <In,\', so Lllli[ an O!JSl'IT:ltioll was impossibll'. Tllis 
smok(, Iwd ol'igilln.tc,d fl'om Siirllfll (il'('s wlli('h W('I'(, illt(,lIr/pd 10 
giy(' \\':Ll'lIillg (If OUl' PI'l'S('Il('(; ill till' ('Ollllll'Y, \rlll'lI \\"(. first 
nlTin'd M Salld('II's [h(·I'(' was Oil'" HII o('cHsiollnl SllIol,(' ill'Olilld. 
but as his ,!!:lIC's[s (/ppUl'tp(I ror !l'1('il' <lill'('I'('Il( hnhit:lt iOlls (,H('11 
lllul'k('d his (mil by It sigllnl fin'. Tlil' prp\'Hilillg willd W:1S fl'om 
tli(' pnst alld can'i('d til(' smoke' nlong' \\'i[1t us, 111 ill}S\\'C'I' to [he 
fires on tIt(, SOUtll I>nllk II(,W OIH'S stn;'tl'd Oil till' lIortll, so lltnl for 
neilt'!Y two dnys \\'p IHll'('Iy cnught n gliltlPS(, of thl' SUII ('xc('pl 
through thp hea,v.\' Spl'Ul'l' sll1okl'. 

Gh\"(~ (J,[J), 011 nil ('xlC'lIsin- hunting Il'ip, \\Tot(' ill IXn2 lltn,! "~ril('s 
and miles of hln('kl'lwe! slumps 111:1I'k('d 11t(' rn\'ilgl's of fOI,(';-;t fires," 
III ] 894 SChW!ltlm (L10) I'('j)ol'll'd tilU.1 "/Byidl'Ii('('S of ('ollllngr:ll iOIl .ill 
the c/c'ns(' ('onif'('I'Ous fOI'('sts W('I'(' ('\'(,I',n\'lI(,I'(' fl'PClupn[ .. ." 011 .11l(' 
upper Yukon, Bl'nlso sUtlNI thnt "AhC'Hd of us lIi('I'p Mill Iillllg 
d0llse douds of smoke' which st'('Illl'd liS if til(' \I·hol(· world WHS Oil fil'('
in tbilJ, dirf'ctiOIl," 

Til 1898 AI)('rcromlJi(' (8) l'IlC'olllltl'I'('(1 IHl'gt' lil'ps in thp \'ie'illi[.\' (If
lilc' .ill'ild ol'KllIlillft Lnkl', rr(l SlHll'Cl, 

Tno ti('('d t lilt! (II l'I'(' \\'ns qui [l' n, 1110UII< 10 I' IH'I nIs 1I11e! ('I' (':1(' II spl'lIe(' 
11'('(', the hrulleh('s ('oilling' (·Ios(' (0 111(' gl'OUll(1. "'hpil n fin' Iinll 

'. 

IF' 

• 


• 

('tHen .ils wily In 011(' of t111'Hl' I/'('('s Ihl'Ough (II(' IllOSS, tlil' p('[nls 
\\rould i,!!:llitl' :llld [lte fil'l', I'llsltillg up {Ill' 11'('(1 willi n I'onr, \l'ollid 
el'('ntr ii, rInlUP 150 1'(1('[ Iii!!h, This wOlild sl'lld 1'01'[ Ii n. show(,I' of 
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• spil!"ks tlHe! would stilrt thouSHnds of nci(litionnl (in's, l'twh [0 
J'C'pC'ut tlH' o()('I'ntions of tlw first. TIl(' ('ntil"(' yullp.\' s('('nwd 'fl h(, 
on fin', whieh madc' tl'nxdling lhl'Oll\:'.'h thl' timb!'1' Y('1"\- dtlllgp['ous, 
tlS til(' ['aHing tl'l'('" W(,I'(, lia!>lp to inJut'(' mall 01' hpllsl, if tl;(',\' did 

• 

not stamppd(' llH' ('ntil'(' pack tmill, 
On his jourlH'Y to th(, TlllHlntl Rin'l' in IX!lX, (~IPIlIl (:;(1) trftYI'!l'(L 

thl'olte:h thp COli 11 (1'\' north of Bubh en'('k, t1 trilmltllT of' thl' Tazlinil 
1lin'I:. U(' I'p('ol'(l('(l. "'f(' ('lit ('1'('([ wltllt \\'(' ('nllt'(L tltt, :llllrlH'd distl'i('t.' 
wbi(,h s(,P!lweI. to ('x[('IJ(L tIS ftU' tiS the ('OUIl(J'\' is \'isibll' [m\"tlJ'(L till' 
CO(JP('J' H.inl', alld to tlll' !1ol'th\\'tml :lLmost t(; tl1(' ~\LusktlH,:lJlg("" 

TIlt' sta('IlU'l.Its quo(p(L nho\'(' \\"('1'(' J)Hltl(' hy tmill('d o\)$('I'\"('I'S 
('Ilgagpd ill fWl'ioliS ('xp!ont(iOIl, Th!'y supply indisPlltttbll' Pl'ool' tlltlt, 
(,\'PIl pl'iol' to th(' (,Iltl',\' of whilP 1l11'Jl ill 1l1l1111)(·t,S, til(' rOl"('sts of III(' 
"\Insku int('!"iol' \\('1'(' I'tlyug('d In: fin'", 

Tn ('t1r]ipst lilllPs fin's \\\,I'C' (,'all,,('d, us tl)('\' t1l'(' tod:,,', 1)\' litdl(ning, 
hUI t11('1'(' ('tlll hp ]ittlp doubt that Indialls \\";'!'l' IIJ(' llW}Ot' ;':1l1~I', '1'1;(' 
Illlhil of using "i~lltJ! fi!'l's as n pl'illlili\'(' llH'tlllS or ('OllllllltlliCHI iOIl \l'tlS 
(·\'i<l(,lIll.\" wicl.pspl'l':1<L thl'OlIghollt thl' nOl't hl'l'lI fot'psts of ~'uIH'l'i('n, 
Rp/'PI'PIl('('s to this [1I':1<'ti('(' in l'n"tpl'll ('nlltlc!:t IJ,\" Dn\'i('s (.3(j) in UH:3 
tllld .Lo\l' (S.i) ill Hmo han' nIl'l'llrL.\' l)(,PIl ('i(l'd. ThC' pl'tldi('(' \\"ns 
1'C'(lortl'd ill ,\Insktt Il\' Ihl' following (·ndy \\'rill'l's: ;--;('llInllktl (I,W, qO), 
.\11('11 (i!,nlun' 1;!1I, Hnskl'lIlij7),:llld L('tll'nill'd ('/fjl, (Hn\'('(.~rJ) 
in lX!l:2 o!JS(·t'\'pd IIIP pl':lC'tin' ill OIH'ration tllld \\'J'O!!' of his ll1c1i:lIl 
~uid(', :\nl1('hH\", "If(' hr'~t1ll nn ilH'I'"SlUlt si~lItdlillg by bUl'llill!.! II'I'I'S, 
'Hlld by HIllL h.\: IIH' k(,I'II'(,,\(,,; or T,;ook !tlll; SOil of' [Ii(, gui(lI'j'spi('cL t1 
J'nilll ('nd of Slllokl' ('j'('ppin!!; lip !'t'OIll thl' wuoded hl'o\\' oi' 11 \till nholll 
1('11 mill',., H\\"lI\, \\'hir'h (old of (ht' Wh('I'(',lbollls oj' tl)(, missillg ['Hlllil\'," 

III nddilioll'(O thp l",('orfil'!' rot'sigllulling, (Il(' Indi:lnsnlso'(,lllplo,"('d 
slllOky lin's to Pl'otp('\ litl'lIi!'!'ht's fl'olll lIlosquitol's Lifi, ij7), Tlw,\' 
sC'I gl'lH'rai fil'!'s (n dl'in' lllosqltilOPS alld gntl!s out of til(' ('Ollll!I'Y 
Ii" J ;01 <lilt! to hUl'n OU( tlI'IISt' lJ Ild('I'!.;1'<l 1\'1 II "0 (1)[,," (·otrld ,,(,l' Inrgt' 
glll1lP liS it (lHsspd 0\'1'1' thl' 11111'11'; !.51. ' , , 

('tll'!']('S"-!H'S"; with (,tllllpfiJ'{'s IllIISI :dso I){' 1'('{'kOllP(l:l:' till impol'tant 
SOII/'('(' of fin's ill tlJ(' ('nl'h' <1t1\'';, I)t'll rU\ ill lSS!J I'Plllar\.:p(l, "It 
gin's {IINll :;0111(, tl'ouhll' ui )lll('out a lil'(' ('olllpkl(,ly \\'1J('lI th(',\' 1(':1\'C' 
a (':UIIP, 01' \\,1](,1'(' tIH'Y IlHt,\ hau' sto]lp('(l (0 cook n Illt'.d 01' gum thl'ir 
('tU10(, h,\' (h(' \\,HY, tll((1 all Illdiall \\ ill s('ldolll do nn,\'(hillg (',\('C'pt h,\' 
1I('('('ssil\", .. 

• 

Till' [l'IllIH) of fOl'l'sl c1!'st['uctioll ill .\Inskn \rill" "lIiJ,;(nntitdly ill­
{'I'I':Is('d art!'I' ~()Id \\'n" di"'('(l\'('!'(,d ill till' Klolldik(· ill IS!lO, Thl' 
fnlllliolls ,;tllinjH'dl' thtl! foll()\\(·d 11l'()lJ~,dl( (hollsnIHI,; of IH'oplC' to (III' 
Yukoll tllld 10 ,.\Ju.,\;:n, FI'OIlI ]S\1.\ Oil 10 I!l:{Il, \\"1\('11 thl' .\Iask'l Fil'l' 
('ontl'Oi"'('I'\'iI'P \I'll'- Ol'~lllliz('d withill 11I(' <:('11('1':11 LUIl(l ()fli('(' oj' thl' 
C, :-:., \)ppal'tllu'1I1 oj' I hl' Inl Pl'iol', I j'('llI"lllloIIS :)('!'('tlgPS of j'OI'l'S[ Inlld 
\\'('1'(' Illl/'lJ('d 1Il':II'I\' (>\"P['\' \"PIlI', 'I'll!' 1 mgi(' ['('('oJ'(1 of 1'('SOIlJ'('(' \\asl (' 
dUl'ing lhi:; 1)(']'ilHl'lJwy 1;(· '[nllwl ill l'on[l'lll(HlI'nl'Y I'l'ports nlld 011 tht' 
I'a('(' of II(,HI'I,\' ('\'PI'Y Inllds('np(', It i" lint fpa"iiJll' to PI'ps(,111 \rPI'P tl 
dl'!:Iil('d I'!'/'ol,d or till' d(".;tl'uctioll SIIIJ'(,I'Pt\ 11\ [lit, illl!'l'iol' 1'()I'psls ,-;il1('(' 
t\r(' ~()Id I'll';\!, bll! lI(II'lItion "illIH' dil'l'/:Il'd 10 sampl!' [p,;timoll,\" • 
Thos(' iIlIPI'C's(('cl \\ill filld tl.hll IldlllJ ( IlIIHPl'ial Oil 1'01'p,.;t fil'l's, (hpil' 
('lIlIS!';;, ('\:(Pllt. lIlId dl'-.tl'w'liol! ill till' I\Ti(ing'" or Holln' {.ll), p, .j/./I. 
Bl'Ooks Ilfl, 11. ;SfJ; }fJ, II, :.~; 21, 11.!{Jt; t.:-'Iollit nlld "'lOll!' !!lfl, fl, ij{JI, 

Kl'\logg lri!l', (;I'lIH'" i;J,11, (;I1II1I'i(' (,ilii, \)I'nk(' :,JSI, Hlld ~1()lIj[ IfJS1, 
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-Fe,,- 11WI1 hn:vc hnd thc inlimnl0 ppr-sonn.l kl1owl('(lg0 of AJnsk:), lhat • 

wns possessed b:r the IMc Alfr-NL Hulsp BJ'Ooks of lhc Geologienl 

;-\Ut'\'P'-, Th is kN'll ohscl'YPI' (;21) st:\.tt'(L ill 101.1: 


lil th(' illln.lld of til(' pl'o\-ilH't' I h(, sv.ppl,'- or (imiJf'I' at ]H'st is rntitC'I' 
S(~lll1t," hut WOld(L pl'olmhl,\" bc' sufli('it'llt, rc)J' lo('al liSP W('I'(' it Ilot 
su'iJj('d('(l to nwng('s hy for-pst fin's lH'nl'i,'- ("'PI',\' ,\"<'ill', Sueh fil'p>i 
O('('UI' 011 llOth Siell'S or I h(' .Alaskn, Hlll1g-(" hilt t'SIH'l'inIl," ill lilt' 
Yukon hnsin. wilPI'(' th(' s('mi:u'id conditions orl('n allow (hp rOl'Psl 
fir-C' to >i\\"('('P O,'PI' mib, or [(,ITilor-,\-1IJlI il il is stopp('(ll),\- a \I-att'r-­
('OUI'S(' 10<) wic[p to ht' (,I'OSSl'd, 11 is 110 ('xaggt'I'nlion 10 sl:t!(' that 
hllll([r-t'(L,; o/' squnn' mil(,s or I illll)('I' Iwn' h('pn IJlIr-n('d ofr thp 
Yukoll husil1 during- tht' InM dpc'flC[(', This bur-nillg' of limhc.'I' is in 
pnr-t dOLI(' IJlJl'pospl," b~- hoth whil('s HI1([ Ilfllin>i'in oJ'([pr- 10 gl'l 
r-id or il1s('ctl)l'SI8 01' to impl'()\'C' (he' gr-owth or gr-a>i>i n('nl' lhpir­
hnhilnlioJ1s, fll1d is ill pnd dtl(' 10 ('nl'pl(';';sl1(,ss, Th<' \IT.il!'r- hns 
tr-ncrd nl IPHSt OIH' fOl'psf fir-e fo lllwtin' ('nmp, HlII fhp alllOlllli 
or timbpl' 11l1l1l1tlll,'- dpslr-o,\'PC[ hy thp Illllin's is small c'olllpnl'pd 
witll thnt [01' \I-Ilicll til(' whitt's :11'(' 1'('~poll"ihJc.. ~rnll)- It, \I'llitl' 
111;111 luts dl'lih(,l'tlu'I_\- 8Inl'l('el 11, fOI'('sl fil'(, \dliell 8\\'('pl 0\'('1.' mill':'> 
o[ (,olin I I'\", snlph- tllnt Ill' mill'ht ohtaill it 1'('\', :lc'I'PS of ellT \I'o()(1 
1'01' \I'illtpj, liSP, ']I' this lI"ilIfll[ W:lste' d(ws 110t stop, 111(' 'fiall' is 
1I0t fill' dislnllt \,-11('11 titPI'P lI'ill hc' a ~wnl'('ity of limlwl' {"'('ll 1'01' 
Iew;]1 lise', Tim],pl' gT()\I'S Y(,IT >ilo\\'h- ill lilis 1l()J'thl'l'Il fiplc[, :ll1l[ 
Ollc'(' dpSil'o,,"c'd il (ll:obnhly ('H'1l1l0t be: l'c'plllc'('e[ fol' spn'I'ni g{,IlPI'i1­
liolls. It :lPIH'HI'S to til(' \lTilp/.' thitt nt til(' PI'psl'tll I'n\.(' of C'OI1­
sUlIlptioll and C[l'8tl'Uctioll h~ fOl'c'sl fin's till' tilll.l){'I' or till' 'Yukoll- • 
T:llllllln J'('giOll \,"illlto( hc' slIrfici('llt fOt' (Ill' plncC'l'-mill illg illduS[I',\", 
1('1 nlollc' :Ill,\' possihle' d('\'('lopIlH'llt wll('n Ulis stng-(' Ilns 1)('('11 
11Il ss('( l. 

(;1':1.\"('s (:)"), :l1'[PI' :l yisil 10 till' illic'l'iol' ill 1\11;), I'PPOI'll'd, "Till' 
ill(PI'iOI' rOI'('"ls of _\1:l8k:.1 nl'c' Iwing dC's(l'o,,'('(l at :1.11 uppnllinl-',' I'U((' b,\­
fol'!'s! fil'C'S, COllditiollS c'xistillg- in [11(' w('sf('1'1I ('nifl'd Stall'S 2ii \"(':lI'S 
ng-n :V(' I'PI)('H.ting tIH'llls('lTl's ill XlnskH_" _\fomt (lJ8), wl'it illg (if fill' 
TOIlSillfl disll'id, 1ll(,II(ioll('c[ Sp\'PI'fl[ of Ill!' C'()1l1l11011 l'enROIlS gin'n 1'01' 
bUl'nillg til<' fOJ'('R!. If(' ('OIH'ill([P(l, "Yet ill spite of :1.1l,\" h(,lwfits tllilf 
mny hn,n' hC'1'1l ill\'o!\-('tl in til(' PI'Ue! ie'(" it is II'IH' t.lwf nUl('h of :I 

\"n.lu:lbl(, 1'(':iOlll'('P \l'IlS d('Sll'O,n'cl he'yoJld t·II(' hop(' of <':11'1.1' I'l'plnc(' ­
J)l('I1I, fol' /.I'('(,S .ill lite' nOl'th. ('ounll'." gt'o\l- slowl,\-" 

'rile 11CI'(':lg(' of rOl'pst land itl AI:1slm blll'll('d n.l1l1l1ully from I Rn~ 
[0 I n;{0 .is not ].;110\\-11 but it pl'oi>n.bl,\- nn'l'ng('d ill 0 J'(' t h:lIl I milliol1 
;1('1'('5. DUl'il1g sillg-Ie 1>:1([ fil'(' Y('HrS, tIS for l'xtllllple J!) I ii, S('\'('J':t1 
million ;I('I'('S W('I'(' hUl'IlPd, 

Alllllln.l fil'{' losse's I'('('on[pd from I n4() t 11I'ollgh I04ii b," til<' AI:lskn 
Fin' Confl'ol Spl'vi('(' nncl 1'1'0111 I04(i to 10:)41)\' til(' BUI'('fIU or L:llid 
~l nnn~(,lllrl1 t, l". S. Dl'pn I'f Il1PIlL of t IH' In [(,I'iol:, nI'e us follows: 

/<'orr"lllllld IJ/lf/W! Forni III Ill/ bllmrd]fir'(' Sl'/1.90n: ,fflCnW} ]i'ire season: (O!'rfS) 
10·10 I, ;'iOO, oon HH8 :15, 100

lOt I :1, (iii·I, ",I I \11\l [8, I,l,

11112 
 lii~, ,ilO l!lfin 2. On;), !lS:{

l'll:{ (i(jti, ":l l!lfi I 22[, finn 

1\)·1-1 [10, nOI 1\);i2 
 "[, HOn
IHlii II., :J I:l IOii:{ ·1/2,5,1!! •In In I, ,I:IR, !loa IHii I 1,IaO, Ii Iii

1!l-1, 1,1:11, (j(j5 
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• On'r this 15-year period the an'rage a('I'Nlf!e bl11'1wd during ('neil 
fire senSOD WQS apPl'oxlmilt('l.'- I,ll million a('1'('S, DlUing thr first 
two years !'ovl'l'l'd In- tIlt' 1'('('ol'd, tilp .\.\tiskn Fire Control :-il'LTiee was 
in tlie [H'OCC'S50f orgtl11izntion, tl5spmbLing f'quipml'nt tend p('l'sonnpl. 
Thrsl' W('l'l' n.L;o ,"PHI'S \\-itlt dJ'y fin' S(':150I1S tlnd milling was ill pJ'ogrf'SS 
throughout Alaskn., Fire' pr!'n'lltion ('lltH'alioll '\"as in its infal1cy, 
The mnrkrd Ih'<,JilH' in fin's dUl'ing' tlll' Wt1r ."('at'S, H)4~--4;i, is pl'oh:1.bl,\­
the l'l'sult of it ('omhintl,tion of ('in'lImstnll('('S, ).fining' nctiyitips 
(,pasNi, llNlrh- tlll ci\'ilinll tl':1\'('[10 tilt' Tpl'l'itOtT was 1'('5tl:i('[l'd nnt! tl 

lal'gl' portiOli of tilt' widl'l.'" S(',ltt!'l'pd poplilati',)n was ([I't1\l'11 to con­
struction c('lltprs, 

In H14{) and Hl-!i thpJ'p wns ttl'ptum to ('i\'mull nctkitil's, a clispprst11 
of the' population, iUHl an influx of sPtth'l's ilnd otlll'l'S, TlH' l'C'mtlrk­
ahh~srnall a('rl'aQ;t'S hlll'I1('([ in 10-!F> tl1ll1194!l rdh·ct thi' W(·t condition;; 
(l\ll:ing the .firp ';0t1501l" of thosp ,'('ar;;, Til!' tar!!p t11"('t1 bul'I1Pci in 19;){) 
\nu; due primarily to thr grNl.t fil:P of ,,0111(, J,SOO/JO() lH'L"l's in tll(' \"ir'inily 
of Fort Yukon, Although (lrought condition:; pl'l','aiIN] in thp Tpr­
ritolT in 1951, tl1l' HCI"('a!!!' hurnC'd was rl'lfltin'ly modpst. This ('orn­
mel1(lable ]"('('ol'(l rd<ll'l1t'h- t"l·f[pcts thp itH'rl'ilsin'g' dfieiPl1n' or thp fil"(' 
('ontrol organization of tlil' Bm'('ilU of Land .\[nllllg'l'ml'nt: 

Thl' folfowir.g note" OIl some of tlw ItU'g'(,L" .firl'::i ":P1"(' made' u\'ailablp 
through the (,OUl'tl'S\- of R, H, Hobinsori, Area FOI'P::itl'I', BUI'l'au of 
LtllHt''\[anng('mpl1t. 'c :-;, D('pnt'tmPtH of thp IntpL"iol', 

• 
 1893 _\. iil'p Jll',U' th(' to\\'11 of Knik hul'Llt'cl tthOlLt 1:3;5,O(){) :W!,('S, 


1896 Fin'" startl'll [),' milll'l'S ill t bl' local gold rush hU/'llpd alol1g 

th(' Pill it'(' 1l'lHrth of (':tl\\'OIl ('rppk' (ill tlH' :-iunri,,1' ill'Pi! I; 

:34,(JOO :1<'I'I'S \\:PI'I' b tll"ll pd.: 

1915 'rhp :-iotll'!/ough Hill fil'l', pr('slIllwbly s<'t by spHrks from thp 
Copper Hinr nll(l :\(lrth\\'('sll'/'Il ]{ilill'Otl<1, 1>UI'I1('(\ from 
C'hitilHt to tlH'Kenni('otr HiY{'r anti from till' ('hit ina RiHr 
to thl' mountnillR on tl1(' nO/'lh; :5R4,OO() tlC~/'(,S \\'('/'(' bUI'II(,cl. 

Thr J(l'llnp('ott fil'!', prp:;ul1ulhl.'- f;f't 011 a windy day by OIH' 
mnn lIsin!! oil-50ak('(1 l'ngR, bUl"tll'd nil tl1<' timll('I'c'd ('ountl'\" 
l)('t\\'('1'n the J\:l'llllicott' and Xizilltl HiYPl'R, This fil'(' \\"Ii:; 

1"epOI'tNlIy se' to kill thl' timlH'I' so fiS to p/'cn'id(' ftwlwood 1'01' 
sillp nt thl' Krllll('('ott mill!'; nhont !l4,O()O t1('1'('5 \\"Cl'l' hllrlll'(l. 

1920 .\ [idcU(' Fork of tbt' C'1111ncJH,lnl' HiHt' fin'. 'I'll is slal'tl'd on 
tl1<' Ji:nst FOt'k flwllHlI'll('cl n('I'O~S to tlw .\rid(Up Fork, c()\'pr­
ing a tl'nd ill){lIlt 1;) mil<.,s witil' nnd 12 mi.it'S long; ll;'i,:WO 
n('l'PS \\"(,I'P hUI'nl'd., 

1922 	 .\[os(plito Fork FInt fil'(', Tltii' fin' hlll'llC'll ttll or till' ,\lo::'­
qllito Forkwtlll'l':4h('ll; it stHI"(,([ (i mill'S \\"p,,[. or Lmlg ('tl,bill 
Oil (Itt' 01(1 r ,tid I'Z-E:H.dp t ntil. Ott til(' diyidp I)('t W('('n Pt'1"1ll i;;­
:;ion twcl .\/osqllito Ci'(,l'k:;. The' :1/'(':1 ('o\-(,I'('(l \\'tls tlbout ,1:-; 

• 
mill';'; IOllg 1)\' an mill'S wj(ll'; !l~ l,flOO llC/'!'S \\'PI'(, 1>111'1\('(1. 

:-ittlmoll yllln!!(' fit'p. Tid" IirC' InLl'Jlt'd ttiJout ,14;-:,()()() t\('rp" 
Oil thl' Bln('k J{i\'p/, tlll(1 POI'('lIpilll' Rin'I'. 

1924 Fornkpr ('r!,pk [In'. LnkP .\l,idl11lllintl :11'1':1; 2()O,OO() tH'I'Pf; 
hlU'lWel ,Til]\(' J2, 

Birch ('rC'('k firC', Lukl' '\fic'hlllllinn. :lI'('a: I.')O,(J()() :\('1'(';-; 
11lI1.'11!'rl .r1ll1l' I:L 

http:I'Z-E:H.dp
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1926 	 ::vlile 17 Richardson Highway fire. Rtart('d by eitildn'll who 
set a tr-ee afi,'(' to drive out a squirrel; 38,400 aert's w(,re 
bllmed. 

Chatanikn. Rivl'r' lU'ea fin'; stal·ted b.v eonst!'lwlion en'ws; 
[U'N1 assll!1wd to he in C'X('l'SS of 100,000 aer-es. 

1927 	 Willow Or(,t'k fin', COPlwr H,iv('r ('OU II tr.\-. Slar-It'd h~- ('on­
structioll ('r('ws. BUrl/pet bl'tWN'1l. tlH' COPI)l'I' l~i\'('r IUHL 
TonsiniL Rin'r with till' Riel.w,l·dson HighwiI.\" as the w('sic'I'lI 
bounrlar·.\-. Arpo. btHTlpci, 128,000 ant's. 

Colul11biiL On't'k firp, FaidH1nks distrid. Pn'suTlliLhl.\" 
slal"ll'd b,- iLnul(·IH'r who set a fin' (0 seal'l' bt'lt/.·S (hat wt'n' 
mud(l.\-ing the wa.tl'l· holp used b.," his horst's. Area bUl"/lC'd, 
5,000 :1('1"C'S. 

1930 	 Bl'a.n'r fir·p. Stn.rlt'd nt T)c'an'I' and bu riled 1;) III ill's ('llS! 
n.ncl 14 m ill's lIorth; OTl'lt (,0\'('1'('([, 1:34,400 fl('n's. 

193,l 1[('nr.," ),[flrl ill fin'. .\.rPlt hU/"II('(l, 144,000 11<'I'pS ill Dislrid ;~. 
1935 ](yi('\Jak Hivc'I' firl'. This firr', stllrtt'd. about )'fa.\- 20, c'x­

(pnr/('([ onr abou t fi40,OOO Il('/'(,S, 

Iliamllfl, Lnh Jin', Ovpr 1,000,000 aeJ'(''? hUI'lil'ti.. 
1936 A fif'(' slnrlpd 10 mill'S ('ns! of thp moutlt of thc' Bhtl'k Rin'r 

and bu['nNI to the hNHI. of Rfll Hin'r; 288,000 i\'(,I'l'S blll'l\C'r/., 
1937 	 Sh('('llj('k Ri\TPI' bul'll. StnrtPl1 fit Boot\C'g Bl'nd. Oil til(' 

POI'c'l/pilll' RivPI" blU'IIt'd. to tlil' ShC'C'nj('k Hin'l', thpil lIol'lh­
l'flstl'l'iY to Fortnnik on till' ('01('(,11 Hin'I'. Iklil'v('(1 10 hityp 
I)('PIl sinrtl'd from it sl1luclgl' Fn' sC'! 11,\" a /'at trnp]1l'I'. ArPit 
blll'IWei, :r12 ,:320 nc'l'l's. 

1940 	 80x Cnl' bUI'Il. This fil'(' sl:ll'[('d fit Eighl ),[ilp 011 [ill' POI'C'U­
pilH' Hinl', hUI'nl'C1 to 1ltl' lI10ul h or 11;(' Sh('('lIjt'k Rivt'1' flild. 
HCI'OSS to ('hl'istin.n Rin'l'; I02,()()() :1<'I'('S bUI'IH'd, 

SI('\"C'IlS \'illngl' fin', This fil'(' hlll'IIt'.! from SI(,\Tl'lls Yil­
I:lg'l' 20 milc's Ilorth and 10 mill'S south, H\'(II't1g'illg' 10 mill,s 
ill width; 102,000 H('I'PS \\'p/'(' b\lI'IIl'C.!.. 

Hu!>\--Pool'lIlnn fil'p, '1'11(, :ll'en bUI'IH't!. l'x('IIC1('d fl'olH 
Rul)\' 'to POOI'mall. .I t bUl'il('d. nil SUmnH'I', from ,JUII(' 10 
Au~iISl; 1,2iiO,OOO ll('I'PS \\,('1'(' hUt'IIl'(!. 

Oth('1' In.rgc' fiJ'('s III 10-:1.0 in('lildpcl 1he' followill!!: StOlll'\­
H.i\'l'l', 7i5(),QO() 11('I'l'S; ('1],11(11(', 4:jO,OOO 1\.('I'e'8; 'I':lIIn'lll1 ·Ri\·('i', 
102,000 iH'n's; a lid. Bin'h ('I'N'k, 1i4{),OOO n('J'('s, 

1941 	 I~d Upl'}!: fil'p, SlnrlC'cl 2;) mill's lip [kunl' ('I'p('1.: Illld. IHII'IlNI. 
11(,I:OS5 to Bil'ch CI'(,('I.: nlld Ihl'lI 1)('1\\'('('11 lilt' 1\\'0 Sll'('I1IllS to 
Fifly :\[ill'; 210,320 :1<'1'('$ hUI'II('d. 

8enn'l' fil'!', li:xtl'll!iPd from (h(' Ellst I,'ol'k of ll\(' Chillllln­
lnl' .Rin'I' 10 thc' Ilodztlll:l .Rinl', jlll\lping' 111(, ITnd\\'I'('nzic' 
l~in'I'; 2G8,800 1l('!'!'S \\'('1'(, bUl'lled, 

Fishhook fil'c", BUl'll!'d fl'om I!'islthook lO\\'11 to 1he' Lil tl(' 
Bln('k RiVl'l', 111('11('(' dowlI III{' Liltle' B1n('k for 10 mil('s nml 
Ilnck Lo the' BIIl('k Hinl'; 12Fl,O()O :'If'I'('8 W(,I'(, hunled, 

Othl'" In/'p;l' fin's ill HHI in{'lur/c'd t hl' rollo\\'illp::\Vood 
Rin'l', 252,SO(l :1('/'('5; POI'C'lIpilH' H.in'l', 2ii(i,OOO H(')'PS; Rub,\' 
(2 (i,'C'S), 202,O(J() :l(,I'(,~; Gnl!'IlH, I 12,DOO :\(,I'('S; l'llnlllklC'pl, 
I,O()O,OOO 11('1'('::;: :-il'lnwik, 500,000 :\('I'(,H; Kobl', l:iG,040 
n(,),PH; nIlcl Bt'i1Y('I' ('I'{'('I\, 21 1,200 :\('I'('H, 

1942 	 \rood Hin'l' firt', BUI'IH'd 2.'iO,OO() II('I'('H, 

• 

• 

• 
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1943 Two fil'!'s in lhe Fort Yukon di>itl'icl hll.I'lle(1 224,000 \1C'I'('S, 
and on til<' Bluek RiHrI79,2()O a('J'('s \\"('1'(, bUI'np(1 onr, 

1944 Bir('h Clwk fin', BUI'lwd on,non nCI'CS, 
1947 Among' tIl(' Inl'Q.'(' f1r('s in 1047 WPI'P Iht' following': Sakha 

H.iv!'I':-11:)7,000 'nc!'!'s; Dubli-Ko,\'uk.uk, 102,000 a(~'ps; Kenai 
P(·nilHmln, 421,000 a('I'PS; Tn;r,lilHt, 12;;,O()O n('l'('S, 

1950 ApproxilllH.tplyl,~OO,OOO nc'r!'" \\'('1'(' hlll'I)('(1 in 111(' rq?'ioll 
('11"t of ForI Yukon, 

From the r('('ol'd it. is ('Ienr lbnl the fo]'('sts of th(' Alnskfl interior 
hnve been subj('('[ed to ('xt('l.lsivp ilnd r('(wntecl fil'(~s 1'01' Lho pnst 
sev(,l'Ill Iltllldr('d V<'ilrs, Priol' to t1H' nd\'pnl of UI(, whitc mun, U,P 
niltiy('S find ligh'tning storms sturtpcl fin's t1wJ spI'('aci ovcr Illrge 
t1rctts, 'J'hcr( S(,CIl1S to be little bnsis for the \'iew Ihnt the Indilln, 
prior to contuet. wilh whil(' lll('n, wns prudent inllis liSE' of fir(', Fin's 
\\'(,1'0 stnl'tNI inl('nlionnlly by Uw Indinns for signaling, Hnd, to son1(' 
('xlC'nt, tomnk(' hunting C'nsi('l', CUI'pl('ssnp:;s \\'ith ('nmp fin's lllle! 
smudge fir('s to ('ombn.t mosquito!'s WitS (,\'PII mor(' gl'll(,I'lti and wus 
('(,I'tninly Itmnjor ('nus(' of for('st hurllillg, 

'Yi(h tIll' nd\'Pllt of whil(' mOil in Ilt(' TPl'ritolT liP Ill' [h(' Plld of the 
19th ('(,lItury, (-iI'('S 1>('('11 111(' ('\,('n 1110rl' \\"jllPspr'l'!HI thlll1 pI'('\'iously, 
PRrticulllrl,\7 nfTp('tpd \n'I'(' UIOS(, distri('t:; \\'h(,I'(' gold pllH'('r c/('posits 
\\"(,I'e dis('o\'t'I'('(I, A mnp of (ltc' FO!'lYllIil(' (~llll(Il':lllgle PI'ppfl!'('d by 
Bnrnnrd W) shows tllill Ilt tlillt tilll(' (l900) ollly ;·\.G 1)('1'('('111. (54 of 
I.4S1 squa!'l' milos) of UI(' forl'stlnlld itnd \)('('11 bUI'II('e! on'r, Bn l'lI 11 I'd 
\\Tol(', "Thc (,lItirp 11!'('il of lhi:; C/uadmngle is rnirly well liml)('!'ed to 
nn nHitu<1e or ;~,OOO f('Pl, SII.\"(' sonw 1I1'('nS ",l,ieJl 1I1LV(' 1>(,l'1I bUI'IIl'ci 
On'I' , , ," :-)ill(,l' tlll'1I most of till' rrgioll hus 1)(,l'1I \)ul'lll'd, 

Hflilrond. il nd highwlt)' ('Oll:;t ructioll 111so Il'd to u l'Ilsh of firl's, 
lilllllY of tll('m among Ih(' hU'g'l'sl Ule TPl'ril.ory hIlS sufl'('l'('ci, 

'I'il(, illroucis thnt fi!'t, hns nlnc!e 011 the fo!'('sll'{,SOUI'('{'s of thl' Alnskn 
interior, l'spl'einlly sill('(, 1000, mily b(' tr!1('('c/ to I.\\'o ntti(uc/('s t1mL 
111'(' nil too often ('IJ('OUll('l'('cI, Thp first is thaI (-in' is good fo!' HIP 
('olllllr)" Thi:; vi('w \\'as fOl'lnnlly l'XPI'PS>il'd inn I(,t IP!' \\Ti l tell by 
lUI ofli('iul of tll(' /<'('(/c'I'al nov(,I'nlll('lIl ill Hll5 (UII l'x('t'pliollnlly bad 
fin' yen!'), Ils follo\\'s: 

! hil\'p hl'Hrd nH'1l ",110 1111\'(' lin'd in AlnskH 1I11lnv YPlU'S, who 
Iltl\"(' thl' illtl'I'('s( of til(' ('OUlltl'Y n.l 11t'1I!'t fllld \\'ho' hilVl' 110 11XP 
10 grilld, mnkl' (h(' sUlU'mollt'thn! UI(, I)('si thing (hnL ('ould 
hn.PPl'lI to tht' :-)USitllll nlld Tn.Ili1I1U "nllpys ullcl. similflr 10('ltliolls 
in Alnskll would 1)(' for tlJ(' gi)\,pI'III1Wllt to ('mploy It for('l' of me II 
Illld 11.[. HII oPPO!'(UIlP lilll(, ill :I d!'y S('IIS0Il, bU!'1I ofr (lip whok 
ilusill(,SS, 

III Ihl' TnnnnH \THllc'y Inst SUl1)lll('r tll('I'C' W('I'(' IllHny big JOl'C's! 
Ii !'l'S I1l1d T ('ould bul 1101 ic'(' t hc nit i tudo of II\(' d ifT('rpnl pl'ople 
t 11IP( I'['marking Oil it. IH\'Hl'illbly lhc' ll('w-('on1l'r Illlll(,lIll'd 
till' fn('l thnl so 1I1uc,h [imlH'r wns Iwillg des(ro),<,d, Thp old­
limN filli(! V('IT litt 1(' Oil Ilip sui>j('('(, hu( \\'ol'e 11 smilC' of 
sn.lisfndioll, 

'I'll(' fil'('on(/. nttitllri(', whiell cC'rlnilily ('onlriilull'S 10 tll(, O(,('lIl'I'PlI('C' 
of for('s(· firC's, is thaI lIH'Y do 110 Jlnl'm hP('lIl1SP titp timb('r is worthlt'sS 
Hny\\'f1y; it ('III\110L i)l' ('OIlW'r!NI into (,1I:;h nl. litl' pl'('s(,111 (imp 1101' 
in tltl' illll11Pciint(' fulun'! Fil'('s ill "brush" (ofll'n stnll(hi of youllg 
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sprUCt' 01' bil'ell) m'e thought. b~' mlllly to he 110 ('ll·use 1'01' eOllcerll 
becnllse tile "brush" hilS 110 YlIlu(', TIJ('se nttitu<i('s ilr(' not; shilred 
by the miljorit.y of All1SknllS, TheJ~ 11,1'(', 11O\Y('n~r, cxpr('ssed with 
suflieient hequ('l1ey to CI1U:-;(' ('OI1('el'n for the rllt (11'0 o[ the 1'0I'('St. 
]'('so tII'(o(' , 

'1'.lu.' rensons n.dvnl1ced for inlt'lltionni hllrl1ing; o[ ror('sl Innds nrc 
IlUm(,I'OllS hilt Uw most ('ommon tin': (1) '1'0 1n(,I'I'l1s(' moos(' 1'('('<1, 
(2) toilH'I'C'flS(, grnss (chit'fiy ('a/a/Hafjl,()g/is c(lIlwlelisis) for JOl'l1g!'. 
(:~) to kill mosqnito('s flnd oth('r insl'c\. ]It'sts, (4) to Il1nkP proslwding 
ensiN, nntl (ii) to providp (\l'I1(1 wood fol' 1'1101. l'nint.('nlionHI l>lll'lling 
oC(,UI'S ('hi('{\~' 11S n I'('sull of gl'nl'rlll ('llrpl('ssl1(,s'; ",ith firp, C'nlllp fin's 
nrp Irf't berol'(' l\tpy nrp extinguisht'd. PI'OIWI' PI'(,l'fllltions nre not laken 
\\'hl'n ('\Paring IHUri 01' disposing of d('hl'is nlol1p: rights-of-WilY, find. 
,;mokinp: mnt(,I'inls UI'(' dis('Hrded Ill'fol'(' they nrc' Oil!, 

Then' is nt'('(l for nn pnlurg('d jJrogrnm to InHke the Twopl!' ill ('\1(' 
TC'I'ri tory I'pal ir,l' the \"fI1Ill' o[ tht' forl's! 1'('SOIIl'l'P nnd. nvpr('('illtl' t IH' 
danlflgl' to [hnt 1'C'SOlll'('t' by wildfiJ'l's, 'I'lrp nttitlld(' lImt fin's do 110 

llnl'llI to tIl(' fol'Ps( \)P('lIl1S(' "nobody (l\\'ll'; it" shollid I\l' I'Ppln('('d h,\' n 
l't'llIir,n!ioll tltnt ('h(,Ir fil'l' rl'(\u('('S till' \\'('Hltlr of L1H' 'I'PITiloI'Y nnd its 
illlln.hi t 1111 Is, ' 

EFFECT OF FIRE ON FORESTS 

Fil'PS dl'stl'oy 1'0 I'{'S[ ('Ollll1lllllilit's wholly 01' ill pnl't nlld IIslIlIlI~" 
I'esllit ill ('.bang('s ill ('OIJlIH)sitioll, l'slInlly Llll' slulld,; which folio\\' 
fil'Ps :11'(' (,ol11po~wd of sp('cit's difr('I'('lIt JI'OIll tllos(' thnl prp\'iously 
('xi:-;tp(l 011 Ihl' nl'('I1S ('OII('t'l'I1('r\, Tlris IIlny 1)(' l!ood 01' \)11([' depl'IHlillg 
on tilt' utility or til(' stllnds thnt 1)J,(\(,t'dp(1 alld stl('('('('dpd til(' (il'l's, 
Climax typps 01' cOll1l1ltlnili('s it'nd to 1)(' I'('pln('p(\. ns il n's!ll!. of fin" 
h~-'- l~'pl'S rt'pl'('st'lIt illg I'al'l)' ';11(,(,l'ssinnnl s[ag(',;, Tht' IW\\' ,;L:lllds 
IU'P tlstI:lII)' ('OI1lI)()st'd or r(,\\'PI' SI)('('ips, tlllt! liS n I'ldt" sp('C'i('s ks,; lol('r­
nllt to slrnt\p Ihull I IrOS(' dt'stl'{)YI'(1. '1'1](' Ill'\\' fOI'('sls t('lId to IH' l'SSl'n­
[,inlly ('\'t'Il-lIgPc!, PiOIlI'PI' spr(,I('S lhnt in\'n(\t' IIn'tls S\\'('pl by s('n'I'(' 
fil'('S HI'(' fl'Pqll('lllly short li\'('r\ in ('olllp:l.l'ison witlt lh(' long-lin'd 
climHx "pr'eil's, c\llotlr('r ('0111111011 I'PH! til'(' or piOIlP('I' sp('('it's is !llnl 
light. (':lsil)' disst'lllilln[l'd. sP('ds nl'l' Pl'ot!II(:('d ill 1I't'IIH'Il(\OllS 11111111)(,1'';. 
thl'I'PiJy Jnn)l'ing til(' l'ntl'y IlIlo d('IIlIc\('d t !'II ('\s, 

Trees 

JII 01H' 1'('SI)('('1 1)11 fort'';! 11'!,!,f; ill llr(' .Alnskn intpl'iOl' 11('(' silllil:ll'; Ih(,\" 
HI'(' killpd h,\' S('\'('I'(' fin's, :\() ,;peel('s. \\'itll til(' possiblt' ('x(,l'pl iOIl (;1' 
lmlsnm popln 1'. hns hlll'k Sli fIic'i!'IIII,\' tit iek to wi t Irst a lid til!' h iglr 
tt'Il1IH'I'lttlll'(,S th:),t 111'(' g(,lll'l'Iltl'd, ('~I)('('inl ~' nl'ollnd I II(' hasal pOl't iOlls 
of [Iw hol('s, 'I'lris is ('Ollfil'llIl'd h,v til(' fnel !hn.! livill~ tI'P(,S with fil'(' 
S(':lI'S ill'(~ UII!'OllllHOII, 0111\' 1':1n'''' :U'P sll('h tl'('('S ('II('ouIII('I'('d and 
llll'lI allllost ill\':ll'ial>l\' l\r;,\' :rl'(' 'lo('a(l'd. :rt thl' l'xtn'Il\(' t'dgNl or 
hlll'lH:tt HI'('IIS \\ Ir('I'(' tl](: illll'llsil,\' or (\rp fi\'(' '\\'IIS 10\\', L:wking ~dso is 
til(' ('npnel!Y fol' (,(,O\\'I1S .killl'd ",\' fin' to l'('g(,IlPl'at(' fl'om dOl'mallt buds, 
FlII'Lhl'I', J1lo;.;t or til(' In'('s ill th<' .\I:1skll ill[('l'iol' h:1\'(' \'PI'.\' sll:lllo\\' 1'001 
s.\':;[I'I1\';, ",lli('h lin' S('\'('I'('I,\' dIIlIlHgl'd, :1' 1101 ('olllpl!'!!'I,\' c\pstroyl'll., hy 
illtf'US(, (i\'('~, E('oillgi!'ni difrt'I'PIIl'l'S III till' sp(lei!'s O('('UI', II()\\'('\'('I', Imd 
somp of t h('111 :In' impol'lant fl'olll l\rp slnntlpoiJlt or J'(\lwt iou 10 hllrlliJlg, 

• 

• 


• 
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• JJ'7hite Spmce 

'Yhite spn.l('(' is \'('1'." slIs("('ptibI(' to destl'uelioll II.\' lin'. 'I'll{' (I"('('S 
ItnY!' thin, ('nsil\- dnmngNl btll'k nne! tl1(' li\-ing hraIH'I]('s of (Itl' ('I'own 
t'0I1Ull01l,," ('xtpiHl n('tL/'h- (0 (he g/'Ollll(l. Bpi'llg YPJT shallow 1'oo(('(l. 
white SPI:UC'(' is sevel·('I.': afrt,('tpd~ by slo\\-l.'~ hUJ:ning: hot Rudnc(' fin's 
in til(' d('('p fOJ'('st floor. A 8('n'J't' fin' will burn Ii,-ing /'oots ns IUIW' ns 
R to !J in('hL,~~in dinnwlt'J', k:wing onl.,- stubs nttn('\ll'd to the stump::;. 
~ [ou nels or spruc(, ('on(' sen les 1 t() ~ f('et i i\ dl'pl h nndl 0 (0 12 f('('t in 
dinmet('I' nl'ound the' bn~:;('s o[ 0('('lt5ionol (1'('('8 (fig. ;')) pl'()\-i<i(' [m'l 
foJ' llllllsunlly hot olld p(,J'sis(('n( IO(,HI fin's. T11('s(' moulHis ]'('/>/'('s('nt 
('on(' ('(\(·h('s nnd f('pcling "(ntiOlls of l'('([ squi/'J'l'ls (T(lmi(f8cill),U.~ 
hllds()niC1l81. Th(' l1('nY.\- gJ'o\\-(h of ht'nrd li('I1(,lls (.Ilcc/o)'ia ,illba/.a und 
(-.'IllfO CMlllJ8(J ssp. CO/)/OS(l ('hidl.") on til(' (I'('('S in son1(' stnnds is 
pJ'ohnhl.'- also n f(lI,to/' fl1Yol'ing HIC' spre'lid of fil'(' . 

• 


}'Hn'HJ; .l.---A('PIIIIIIlI:Jlioll of ('!lIlP ,,('all';< aroUlid th!' hU.~l' lit all lS-ilH'h d, h h. 
whit(' "pnH'p i:.; tIl(' l'e";lIlt of ~qlliITl'1 netivilY. Thp dpl>l'i:.; f:l\'or, cI('('p IJltrllil\~ 
ttl t lIP hn"p;-; of 1I'l'('~. 

• 
'Vllitl' spru('(' is of ('11 lit u (li"::IlI.lv:tlltngl' ill s('('clillg blll'l1('(1 an'Il":: 

been.llSC' it dOl's not 1)(':\1' s(·pd. lIt ns Plll'h' nil ngp ns most of its nss()('intl's. 
FUJ'tlrprmol'(', it is ofU'1l PI'('St'nl:1S nil 'tIlHI<'l'fitoJ'.\' 1I1ld(,1' })l1})('r bin·1t 01' 
qUfI,king nsp('11 nnd h(IIH'(' it{ Illlt ('npnbl(' or s('('(L P'·Odll!'!ioll. Tit ('1'(' 
nrc' JlO (Inltl on tilt' qualltil.\- of s('('(i, Pl'o<ill(,l'd h.l- whitt, spl'tlce ill 
Aluslw. 1t is PI'PSIIIIH'd, ho\\'('\'('r, tltlll its s(,l'd. PI'o(ltJ('tioll rnn.\' hI' 
simillll' to thn( of .\ol'\"ny SpI'U('(' in 1I01'ti1('rll I<:III·O})('. Boq! (Ui) 
reported thlt! ill 1l0rthpl'lI EIII'O/>t' I~. XOI'\\"ny spell('!' rOt'!'st of 1'1111 
d(,llsit.I' O('(·l1siollll.II.\r Pl'otlu('<'s II Sl'l'(l fnl.l of ni>out ,I million ~el'd ll('1' 
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acrC', Kohh (73) stated that stands in Estonin.lHwing a (TOWIl density 
of 60 percent produced about ;j million XOI'Wn.~' SPI'U(,(, sN'ds P('l' ael'(" 
Hesselman (61) placed pl'oduction in good. s('('cl :n-ilJ'S aL nl'ound 2 to 
4 million s('('ds pC'l' ael'e, It is possibl(' thnt in fnxombk ~'('ilI'S, such 
as 1951, procluetion of whitt, spru('(' s('('(l ill Alaska is at It'asl us high as 
the vulues eitl,cl [or X on\'it~' SPI'lI{'(', Il('ssl'lmnn (6 j) poi n ted ou t il n 
intel'estingl'c\atiollship l)('t\\'('(,11 tlH' OC'(,tuT('IH'l' or fon'st (il'('s and 
\WfiVY s(,('(1 ('I'OPS of .'\on\'ll,\' ::;rJl'U('C ill Sw('dC'n, H(' round that \\,ill'm 
SUUH1H'I'S find il,bundant sN,d production O(,(,ll1' togetlH'1' n.lld 1101('<1 that 
fol'('s\ fire'S IU'(' unusuall,\' ('ornmon during \\'al'm summl'rs, Thus, 
during periods with Wilrm SlImnH'I'S, in nntllrnl ron'sts lIndistllrbl'd 
b~' man, good s('(lcl :\'('ill'S nnd l'xt<'nsin' lin' -,"PH.!'S t(,IHllo OC'('lIl' togPllll'l', 

Rl'nvilll (128), studying tl'(,(' sN'd prodll('lion nt high IntilucIPs flnd 
pknllions in Finland, ('on('\u(\('cl rrom his o\\'n sl udil's and. thl' wOl'k or 
oth('l's that thl' vinbilit,\', totul pl'odudioll, :tnd thl' SN'd -,"l'it!' .!'('('UITCIl('(' 
intl'ITnl (\(,('I'('nses with ill('l'l'nsing In.tiludl' or l'll'\'ntioll, H(' J'('POl'll'(\ 
thnt in Seoteh pinl' SiillHls in nbout latitudl' (j0°:~O' S" Hlong til(' 1'Ol'('st 
limit, no l'('pl'orillrtioll Iwd sLal'l('(1 in GO ~"l':u's, Till' IWl'iods lll'bn'('n 
('arlie'I' SN'<t ,\'('HI'S Wl'I'l' ('sLablislll'd to hn\"l' b('pn 11bout 00, J 10, and 
75 ~"('ars 01', in rOllnd numiJ('J's, aboul <'\'l'I',\-1 no y('nl's, Rl'llYnll nlso 
pointed out that fOl'l'sl fircs nr(':1. slIbstn.ntiall'\-iJ in thl' fnr north whl'('(1 
sN'd ~"l'iu's mny occur Y('I',\- infl'l'qul'ntl,\', 

Jnfol'mn,1 ion on t h(' d isla IH'('S to wh i('h \\'h i le' spru('" s('('d is dissl'JrI i­
Ilatcd ill Alnskn. is not Ilynilahll', hut till' U\"(II'ngp dT('din distHn('(' is 
pl'obahl,\- mueh I('ss· than for PllP('I' hil'('h, qllakillg' flspl'n, ancl balsam 
poplar, f-\t'iki nlH'imo (;;8J sUg'~('slt'd I hilt S OI'WtI,\" SIH'U(,(, s('('(1. 111:1.,\­

Oftl'll bl' SCHUNNl mo1'(, I hnn ;~oo fpC'l 1'1'0111 till' Pl11'l'IIt ll'p(,s and pointl'<l 
out tht' possibility of drifting much gl.'('ut('1' dislul1('('s (lY('1' l'I'lIslt'l1 
snow, Holmnn (U;2J, \\Tiling of cond.itions in til!' vi('init,\- of Ll'ssel' 
SltwC' Ln k(', Canada, ('onclud('(L thnl till' d ista IH'l' rl'om SpI'UC(' s('('(l 
t I'PNi wll('I'l' g'ood. l'l'Pl'otlUl'I ion ('Iln Ill' ('xp('cu'd (sP('dbpd ('o.lldilions 
Iwing ftwol'nblt,) is notow'I' 4 cllllins (2M red) to I ('('WHI'd ; to \rin(\\\'Hl'd 
H. distallC'l' ahout ('(IUill to th(' height of th(, S(,pel tl'l'(,S, 

Although whit<, SPI'll(,(, is shndt, toknmt, 111>1(, to slllTin for long 
pC'l'iocls UIl(\('1' I11(' shltdl~ of, n nIl in ('Omlwt.i t ion wi t h, oVl'rslol',\" YC'ge­
tn.lion, it I.'('produ('('s wl'll on hlll'(' lI1il1l'l'nl soil following fil'l's, n.n<l 
makl's good growth Whl'lI <'XPOSl'd. to fuH sunlight. Bl'llPll (10) 
stated Ihnl ill ~Inl\itolm whitt' spruel' I'('produdion <lo('s not I'<'Hllil,\" 
pstn.blish itself Oil n IWflYY In\'c'l' of lit(('I' Hnd hUIllus bul will do so 011 
('xpos('d milH'l'nl soil. lip qtlot('d. unplIhlisll(,d dllln or 'l'lIl1s!c,ll \\'ho 
('onl'lud('d t hll.l ~()od whit<, "I)I'1I1'l' l'l'I)J'o{\udioll o('('lIl'l'('d only 011 
hlll'lIl'd n.I'(':1s. DUl'ilig Ill(' (l1'('S('lIt illn'sliglttioll 110 inslnlH'(,s \\'('1'(' 

s('('n \\"her(' thl' nsh /'('sidll(' illllillil('(1 l!;('rlllill:l.t.ioll nnd. sUI'\'ivHI of 
SPI'lIN',llo\\'(,Vl'I', IIt'ikinhl'illlo (68J roulld I hnt. ush or bin'lI in­
Irihitc'll g<'l'minnl ion o[ .'\OI'\\,IIY SPl'lIl'(' III0 1'(' lhnll it did bil'('\l nnd 
nldf'r, His g('l'minalion sludiC's \\'PI'(, IIlnd(' ill soil to which \'nl',\"ill~ 
propol'tions of hil'(,h nsh hnd 1)('('11 nddl'd., 

The oe(,llIT(~Il('e of SPI'll('(' s(,('tllillgs on I'ott ing logs nnd slumps 
lInd(~1' ron'st ('n nopi('s hIts hl'('11 ohs('IT(,d 1'1'(WI1.tpd Iy, Bl,thoU (l (J) 
l11entiol1('cl S\l('lr O('('IU'I'('I1('(' in [Ol'('s( sIn lids in :\ 11111 i I obn find sugg('sll't!. 
llmt "The PI'PS('I1('(' of t II('sl' s(,l'dlings on /'0((('11 logs is b('liC'vc,d to 1)(' 
cillt' to (Ill' gl'Plltl'l' fllllouul o[ Ilioistul'(' nvniln.hll'," ~r('lp('ho\\' (flJ) 

• 


• 

• 




• 


• 


• 
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obsPl'nd spruce sl'l'(llings cll'wloping Oil !'Ottillg logs .in a [ol'(lsl 011 

tltp D\\'inn, Ri\'(11' in Hussin, Hc' notl'd thnt V:1l'iOllS inn'stignlol's lind 
I'pporlt'cl lhis HS follo\\'s: Fabricius l'xpl:liIWd the O('('UI'I'(,I1('(' 011 L1Il' 
bnsis of good nt'l'ntion of tl1(l rool SPH('p from thp si(lt', rl's('\H'l'mnk 
m('utiOlwd tlt(1 sta.bh' moistul'(, Hupply nllti fa.vol'a.blp 1('\'(,101' nutrient 
11llltl'riu.ls, )'1l'1('('11(J\\- suggC'stC'd lhnt the' s<1(1(llings on logs Hn' I(,ss 
subjp('t to injur,\' from fl'(,(,lIinl! nnd. abrupt Il'1ll 1)(>l'atu 1'(' change'S, 
Tlnls sC'('(llings on logs nrc' in ,1 1110l'P fH\'oI'H.hk l11i('I'odima(' than 
lit os(' on (11(' t'o I'('S t fI ()O 1', 

Fin's arl' ('slw('inlly cil's(rudin' (0 ",hitl' SPI'U('(' s('('d rOl', unlik(, 
bluek SPI'l[('I', th(1 ('OIH'S (1)('11 nt maturity Hnd lh(' s('('d is dissPl11inillC'd, 
F'oll()\\'ing n. f11'(1 in ",hi(' SPI'UC'P, n'g('npl'lltioll of (hI' SI)t'('il's must 
gE'I1('rnll.\- COlli!' from s('('d hlo\\'l1 in 1'1'0111 ndj HC'PIII UI1 bUl'lwd an'ns 
nlthough some' S(I('(lmHY bp slIppli('d from pl'(I\'iously 1IItop<'1l('(1 ('OI1(IS 
lltnt ('S('nl)('<I (\('f;(l'llclioll on th!' (1'(,PS, 11('s:-;l'll11nl1 (I~/) SHiel llwt 50111(' 
.'\ onnl,\' spt'ue(' S('(I(I. ill lh(1 1'0 I'I'S t f1ool' mn,\' Ii n ' I hl'Ough n fOI'(ISt 
Ii 1'(', This possihility (lxists :1lso ill whitt, SlJl'lI('(I bUI it is 1'l'g:arri(l(1 IlS 
ltlli:npol'tnnt, 

In 111,111,Y Ioealitil's wllill' SPI'U('p npllP;tI'S ((JIll' n 1t'\.I'c1i(II' sp(I('i('s lhun 
bli1('k SPI'II('I', This is ('(lnll'lll',\' 10 lit(l yipws of mnn,\' \\'I'it('l's, hUl 
:lgn'('s witit th(1 OhS('ITatiolls of Huslic'it (U.1,), lit.' pointt'd out UWI 
WJr('1'(1 lh(' I wo sp('('ips grow tOi!pt h(II' ",h i t I' SPI'UC(I nl WIlYS i!I'OWS n I 
higitPI' (,I(,\'l1lions :lnd tlsll11liy nUnins lit(l 1'01'111 of a "mnll, if sttll1('d, 
11'1'(' whpl'l' bluck SPI'U('p only ('I'('PJlS on lhp gl'ound, I'(ln('hin~ nppl'oxi­
Itl:l{.(lly tIll' h('i~ht o/' Ih(1 sno\\' ('()\'PI', 

Black SjJrllce 

Blll!'k SPI'UC(', wh(,11 ~I'()Willg Oil lIpland soils, is as 8usl'C'ptibl(" 01' 
mol'l' 8us('('pl ihlp, to (lp8tl'llcl ion hy fil'(l thun whitl' SPI'U('P, 'I'll(' 
fn.('[ol's w.hi('11 1'('nell'I' \\-hitp RJ)I'U('(' linhl(' to cil'stnl('tioll nppl,\- ('qunlly 
to hln('k Spl'lIeC', I~xtC'nsin' lIplilnel :lI'(IHR of bla('k SPI'lI('l' hn.\'C' h('(11l 
('omplC'ully wipC'd out by fll'(I, En'n sUl'f:1('(' fil'(ls kill bln('k RPl'lI('(, 
nnd bul'I1 oIl' 1l1:lily of th(1 l'ool!'.,l'{lslritillg in ('nl'iy \\'incilill'ow oi' Ilip 
8nugs (lig, liJ, On 1'('latinol,\' \\'pi lowlnnd. an'nR tll(1 likplihood of ('Ollt­
plC'tp d('sll'uclion is ntu!'il I ('ss, . H(I1'(1 individ.unl 11'('('S, nnd t1'(I('S in­
il'l'(lglllnl' gl'oups 01' stl'ing('l's, :11'(' lik(II,\' to SIII'\"i \'(1 , This is illlpol't:1nt 
h('(':LlIs(' II ('0111 illlliIl~ SOIlI'('(, of S('p<l is thus pl'o\'i<l('(l for I'('sto('king, 
~Iany, if not IflllS!, of til(l s(,('dlings of hln('k spnl('C' on hUI'I1C'fI-o\'(lI' 
IlI'PH':; ol'iginl1tp fl'ollls('('ds IH'(lf;('1l1 ill 1I110P('IIPd ('OIl(,R p(II'sist ing Oil Ill('
11'(lpS al th(1 tinIP of til(' fin ' , 

S(I(I(] pl'odudioll ill 111(1 sl)('('i(I':; :rpPl':lI'S to 1)(' ('al'iif'I' nnd mol'l' 
l'('gul:u' thnn in \\'hilC' SPI'U('!'; lotnl fnilu1'(ls ill S('(I(] ('I'OPS S('(11I1 (0 bl' 
infl'Njlll'n t. (] ilmOI'(1 (',,8) ill I n2ii <I is('uss('(] ('olld i I iOlls ill.\' (,wfolllld­
In nd, II (' m('Il( iOllld bl:H'k SI)I'U('(I Sl1 pi iIIgs 1)(lal'i Ilg sN'd wh('nl4 
Y('UI'S of ngp, L('BHlTfJlI (78) ill ~I il1l1<'sot:1 oh:;('I'\'(,d (lint tillll'" IS 
sllilslnnlinlh' Ipss f11wlllnliolJ in nnn!lal S('(I<I full lirall in llnl1l1itl s('('(1 
pl'Ociudion,' l'lIdl'l' lIoJ'lllnl conditions 110t all til(' s('{'ds 1)1'(, sll(I([ from 
')]1)('1\ SPI'U('p ('OIl('S 1'01' ~ to ;) yl'lll'S r()I1()",ill~ mntllrily, As It rpSttll, 
hllle'k HllI'U('(' 1I'('(,S, nt nll,\' ~i\'(l11 limp, uS!lnlly .I'('lnin ('ollsi<i(II'ulJl(1 
nmoullts of \'itlhl(' s(,t'd, Thi;; slIpply, stol'pd 011 Ihl' II'p(,s I)('nl' thpjr 
10PH, is s('ldol11 ('()Jllplptl'l~' ('OIlSlIIlH·,d ('\'('n in S('\'('I'(, ('I'!l\\,11 (iI'(IS, 'I'ltp 
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• 


l'rl.tltL Ii, \\ ill<illtrOI\I' l,j'wl. -1'1,,\(,,',:l "'~Lr' aflll' a 'lIrf:!,'!' lil'<' IIt'lI l.illt·d II", 
11'1">' :lIid IItH': ... d "Ir 1I1:11,1 (If tIll' " .. >1-, Fin' h,uard IIi!! I .. · j,kh fill' lIlaHI • 
,','ar-, 1~"lJlli [','nill"lla. PI;,II 

"1111'1' fJ01'lio1b of tll(' "PIII' ";('Id,,,- IIW.\ I,.· (·!tal'l'('d 11I1( lit!· ";l'l'd !'('IIIHin..; 

\'I.tld,· IIlId. ill Inn.!,· 1I11'H,,1I1'1'. 11I·1·011l11..; rill' lit" lIillllld:lI11 l'l'l!;Plll'I'n(i()n 

Ilttll 1l..,lIull.\ dl'lplop" Till' Irt'\!lll]1I1' til' 111:1I'k ";llI'I[I'1' roUO\\ ill!! lil'l'" 
i" 1IIlalll!,!'oll" to Ilml oC 1'1'1'1:111101111'" "Iil'!' ",pI,,·il'''.'' 110(111)1.' jndi. pI'H·. 
\1l(lg'p]H)lr, pilII', alill pil,",1 pili,' 

HI,t! "'ll'lil'l'!·]" d"\OIl!' !.!'1'!'lIt fjllHlI1 il il'''' Ill' Id:lI'k ",PI'Il!'!' ";1·l'd. I'lippill!.!' 
olr "wall 11r:t1l"!II'''' \\ illl ,·h,,,II'!''' !ll' "ltllC'''' rl'!llIt (Iu' lIppI'" ,'!'O\\ II !II' 
(1'1'1'''', Tlti,., (>1'.11'11('1' j" I'P,Plllhlbl,· rllr l!tp Pl'lll\l'd .... II'JlI -'1'!!11I1·1I1", ,() 
('itara'·I!'!'j .... I]'· ,d' b);l('k "PI'III'!' ('1'11\\ II", l'I'[~Hrroll ;S, lIulr·d liti...; ill ­
flllI·Jl(·1' alld 1111'111 illlll'd tIlt, I'I"-I!l, ill!.!' hll Iwit.\ :lPPI'III':Ill1'l' IIi' ItI:l!'k 
"llI'lI('I' lop" ill :'1]IJlll'"o(a, TIll' 1]I'li\ it.\ of I'l'd "lIlIil'l'l'l" ill Id:l!'k 
,.;prrl!'l· j'''I'!·"t ... j" 1'111'1 hl'l' IlIdlt'nl,'" 11,\ 111l' 1)("('111'1"1'11<',· !II' loll'!.!!' IIlrlllll!l" 
of !'Ollt' ",('all'''' ,\lll'n' c'lIllI'''' Irall' IH'I'II 1':I"III·r\ ;lilt! 111(, "'(,I'd" 1':111'11. 

BIlI('" "PI'II('I'. Iik,· II lIil!' ,..[H'W·,'. i" 1'"lnlj\ ,·1,\ (lIlt'I'alll ()I' --hadl' lIlld 
('Ol\lpl'!itlllll frolll o(I)!')' 11·!.!'!'!:I!ioll 11[l\\I'\('!'. 1'('!!l'llI'I'l1lillll j..; 111(1-.1 

:rllllIl!hllll :llld ""I'dllli!.! Ul'o\\ III i... 11I1I,1 nlpid Oil 1I1111l'nrl "oil ,'['c'pi\ illg' 

r,dl. til' IWlld,\ filiI. ""l1li!.!'hl l'lld('i' I'll !'I'''' , ('lllIdili"",, 1,]:11'" "'PI'III'I' 
rl'g'l'llI'I':Itp" 1'1'!.!lIhll'l,\ 1,,\ 1",\l'l'ill:':: or 11ll-.:d "nll[('III'''', Pl'lIdll!'illg' n 

g'I'!IIlP\\[,.;I' dl",tl'iiJlltillll p:rltl·l'Il. ,.,,"'11 ll\lH dralll:!li!'"II.\ 1'1'11/11 (hI' :Iii'. 

•\1\ ilill 1'1·..;!ill!.! 11<11)\1 1111.]111'1\ ",PI'II(',' alld jll·dlllp... al--() \\ hill' ..;pl'IIPI·' 

\\u",dp,wl'ilwd h,\ ('lIPP'" !,\ ()II lit!' 1l1l1'Ih hallk or (Ill' "'ltilp Hi"!'I'. 
nhllill :-.. mill'''' hl,lm\ I{II ...,,!'II (illwil'l', i,.. :I Id1l11' Oil \\,hwit ;)f'1' !.!'I·O\\ ill!.!' • 
... p 1'1 ll'1' 11'1'!':- \\ith .... Iol'il·d I'lIlll ".\,..11'111-', (·:lpp ... ,!S 1·.\plnil;l,d tlllil 
"PI'II('1' "p(,llIill!.!''' Iil'..,l d(,\I'fop "lInIJ()\\. IInl .I'!lllt ",\-.11'111-. nil IWI'Dllliog' 
I'..;tnhli..;hl'd ill tlli' Illo""-('()\!'i'('ri 01':':':1 IIi" llllllll'llhal 11\ ('I'li,'" I It I' lIIill ­



•• ('l'ul soiL As the moss coyer incl'cas('s in thickncss, the leyel of pCl'lna­
frost ris('s a.nd causes the trees to deyeJo]) new and higher sets of roots. 
Trees with sCYC'l'nlsets of roots mn,v Iw seen. This f('a.tllre also has 
been described by I.,l('Bn,l'1'on (77) iil th(' T.,lu,ko States, He l'egu,rded 
the l'ventuulreplncement o[olcl roots by new as a response to better 
a('ration IWll.l' the surface of thl' soil. 

Paper Birch 

Alaska. Pll,P('t' bil'eh (~PPNU'S t.o he the most common trce birch in 
the intcI'iol' of Alaska. 011 the Kenai l>cuinsula, KC'llai pn.j)(,l' hiL'eh 
is the principal spccics. Tn Vl('W of the bet thal Lbe fOl'lllCl'\'u,riet,\­
is hy fal' the most ,,-ir/('sJJI'cnd in its OCClll'n'nce and that ('cologieal 
diffel'('llct's 1)('l\\"('Cll vfl,l'ic'li('s nrc not pl'l'cC'pLiblc, no further distinction 
"'ill he madf', YOUll~ birelt is l'C'lulil," ,bUNi b,'- (iTO hC'cn.lISl' of til<' 
l'da(iYC'h' thill hnl'ic In Jntc'l' life t.he bar,1,:: l)('c01l1l's thicker but: it 
is OWII n.lso mOI'(' flamnw.bJe [IS it b('gins to ('xfoliH.tl', ThC' LindN'Jike 
quality of hirch bUl'k is 1\,('Ukno\\,n, IIo\\"('yer, more birch tt'eps 
sunciye ill bUl'lle(i-on't' ill'pas thn.n is thc cas(' \\"itb "'hill' sprue(', 
TIH' prineipnll'l,n.son is thnt tlll' fm'l'st, f1ool' 111Hlc-r birch tl'(,('S nnd in 
hirch stnnds is not as d('l'p as lIndc.'I' wlliLe spru('t', so t1lill surface fin's 
genet'n.te h'ss liNl,t nnd lll'('/(>SS J)('l'sistt'll t, 

• 
I{C'gelH'l'nlion b,\" spt'ou ling from 1'00 I coUnl's of nl'p-killpcL hireilps 

is lrl'C[lIl'nt in young stn.fl(ls, hlltkss ff'('qu('nt inmiddlC'-ngl'rt nnd old 
slands, Tlit' SPI'Oll Is nris(' hom dorman t buds nroun(l till' bnsp oJ llil' 
stump nnd contribute to l'('stoC'king. Hl'g('npl':ltion 1'1'0111 this SOlil'C'l' 
is not, ho\\'('y('l', ns il1lportnnt. ns sc'('(lling l'epl'o(iuetion. 

13il'('he8 pl'oduc'p sCl'(/ n,t nn rnrl,\' ngp ;Upikinli('imo (:i8), in ji'inl"nd, 
!'('portrd s(,(·(] pl'oclu('('cll),'" bir('h Spl'Outs 10 .nal's of llgP. Kolilt (73) 
innslignt('d 8p('(L Pl'o(iuctionin Belula Z'O'/,llcosn nnd R. ])1(Of8('('118 ill 
Es[onia nnd stn.f.('(1 UutL ill :I, good 8P{'(I \'('(1.1' n, 70-\'(';1,1'-0Id sllllld Oil sill' 
T Pl'o<iuc('dfl'Olll] 10 to 244n1iJlioT1 s('('cls 1)('1' tiel'(' 'Ca,Y('rngp 200 miJiion), 
:1 n his sludi('f; or Hellila olb(( in Finland, Kujnla, (7,n f'('porll'ci thai 
IT('('S bUl'ned suflieil'nLi,\+ to kill tile efunhilllll ('ompIP{d,Y nrOllnd thl' 
base still l'l'[.n,ilwd n. mn,lltiP of foling(' lIlld yi('hlPd [t·ll ('xel'SS or rip(' 
St'NI ('x('ppt 011 thp 10wC'st bl'a!lchps, If titis Jwbi~is gel1C'rnJ in bircit 
il must IIn.y!, nl1illlpOl'lnntinflu('IlC'(, on l'ppl'odudioll follo"'ing fiT('s. 

Birch sp('(1 is light and l'('ndily dissptninil,t('(l by Ilw "'inti; thus (itt' 
spl'ci('s is n, ralhel" hip;hl,\- mnbi!.t' piol1(,Pl', )'UIlPI'HI soil s('('d.hl'd.s nlld 
full sunlight pl"ovi(/I' I'n\'ol'I1.I>I(' conditions fot' initial ('stnblisllll1t'lli 
nIH I SUhSl'C)IH'nt. rHpid growth (fig, 7). Sph'lldid dt'lifil' BUllids or 
\\'dl-fol"!lH'd U'('('s fl'C'qu('ntly foHo,,' fil'('s if ad('quatt' suppli('s 01' s('('d 
111'(' :tvaiJnbJp. 

QI/(/king Aspen 

• 
(~unkil1g aspc'n is .killt'd hy .lIot fin's bu( ill PUI'(' stnncis tli(' (il'ps at'C' 

('\mmct('risticnlly lighL ConditionR for dl'('ompositiol1 of lilt(,!, 1111d('l' 

aSJ)('n slands arC' l'f'ill,UyP!,\' I'n,,'ol'abl(,; tit(' 1('nYC's art' !lot pHI'l Iculnl'iy 
rcsisinnl, 10 rlpcn)" and Blnnd cil'nsity is gl'lll'l'all,r lo\\' 1'11ough 10 ]H'l'mil 
lItirqu(l,[C' Pl'('(~ipililtion lind Hllllliglil [01'1'11(·11 tlt(' ground. As n.I'('sult, 
titl' n.eC'\II1'llIh"tioll o[ JOI'('sl (1001' 1\):1,\ ('I'in I is usualh, 100 light to eal'l'Y 
It hot. J)(,l'sis('nt fif'(', '" 
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• 


FI',{·ltl.7, J)I'I!"'C'!.(!'owlh Ill' ,\\a..,lw pap")' },i['l'll -('C'dlilJ!.(" 1111 IIIi[H')'~t! -oil ill tIll' 
(;1111"'(' B.ly-l\llik nn':!, 

·\1"11'1" tIll' ~I'l'nt 1)(11'11 or I \I+i" 1111 [Ill' K(,llni P(,llill:'1I1n. ~n'(,11 ,.;[nllt!,.: 
oj' U"IH'II rl'C'(III(,l1lly l'!'mnilll'e!. "III'I'OIlIHlc'd hy tll·('n,.: ill whic:h thl' ";PI'IIC'(' • 
Irn,.; (·Olllpl,'II'I.1 kilkd 'Ii!!. "'. Tid" dol''' lIot 1111'1I11 Ilwl tl"I)('1l ,.;Ialld,.; 
nl'l' illll1l1lllC' 10 dUilln~1' hy fil'(', SlIl'rUC'(' fin'''; do pn,.;,.; Ihmllgll Ih,' 
,.;lnllel" nlld In'"" nn' kill('d 11I11 ";1'11/0111 i,.; dl''';II'IIC'liOIl :I"; c'()lllpll'l(' n:' 
ill ,.;p rI 11'(' III' hir('11. SI Illllp ";Pl'llll["; rI'DilI lil'('-kilkd nsp"11 ill'" 11111'0111­
1l}()11 11I11 /'(lol ";1/('kl'l'''; til'l' 1':'\lr"'Illl'Jy nhlllllltlili .•\n'H:' 11!:11 ";IIP­
porII'd tl:'IJl'11 prior (0 n fil'C' Hl'!' :I IIII 0"; I c'('l'lnill 1(1)(, r!'gC'IH'l'n[I'ci II'i(h 
(III' ";illll" "1H'c'i(',.; n,.; U 1"C''';ltll or roo( ";1J('kc'I'''; nlnlH', 1{!'pl'OdllC'lioll i,.; 
,.;( I'ikill~ ill (nw(,.; lril(,l'!' n SPI'(,/,(' Ii/'(, hn,.; SWc'pl ("/,(l1l~.dl it ";PI'IIl'(' 1'01'(',.;1 
lI'i(h c)('('nsjolwl :lS\"'1I [n'('", .\I'()lIl1ci Ih(, htl:'(' or I'!.H'" e!('nc! n";I)('1I 
11'1'(', 1'001 sw'kc'I'S nl'is" nlllilldtlll(h', C'ol'Pl'ill!! rOIl!!h'" ('irC'lIlul' Hn':I"; 
",llosl' dianl(,!l'l's dc'pc'll!l Oil III!' siz;' :l1lc! root ',.;pn'u;1 (J'r Ill!' killc'c! 11'('1', 

III lill' I,nkc' SIIII(',.; i( \\ib roulld (llIIt I>lIrllill~ ill 1I111'IIt ,.;tnlle!,.; or 
n";I)('1I ,.;tiIllLJln(pc! Iwight groll·tlt or n"I)('1I root' :'ll('k('I'''; (/!j{)I, III 
thl' fir,.;l "('III' Ilrt<'I' hllI'lliII!! tlll'III'C'l'il~(, IlI'i~ht of rool ";llC'k('I'''; OILllIII'IWc! 
al'('Il"; 11/;:' :2.1:: 1'('('[, ()II 11~lllIII'IH'd ill:!'HS I ,'Oi" r!'p(, 

Sp(,llIillg I'('PI'(){IW'1 iOIl of /I:'IH'11 i:, 111";0 ('Ollllllull. :-;!'pd,.; :11'(' hOI'III' 
ill tl'l'lIIl'II(IOlh 11111111>('1'''; IIlId Ili!'Y 111'(' ndlllil'lIbly ndnptl'd 1'01' I"idl" 
,.;pn'ud di;';"PllliIIHlilill hy \Iilld, l\it(I'I'dgc' IIlId (;('I'orkinll(z (';-1. 
illdil'nll' (hll( thc'f'(' nre' :2,;] (0 :: llliliiOl1 11";1)('11 ";(,I'd,.; IH'I' P{)III)(1. I{pilll 
I U';-I f'lIic-lIlnil'c/ tlillt ill lIol'th!'!'1l 1':lIl'OIH' dlll'ill!!; gooci ,,('I'd ,n'lll'" 
":'P('II ,.;t:lJJd" pl'ocil)(,(' II\~ to ~():2A Illillioll s('('ds IH'I' 11('1'(' «(,,,('Iliding' 
(110";1' cip-;ll'Oy('d hy ill-;I'(·t..;;, ,\ "illgll' g'()Oe!II'('l' IllIlY Pl'lJdlll'I' nhoUI ;)·1 

millioll -;{,l'rJ-;. (~IIII"illg' /1:'1)('11 is II pill/H'I'), "IH'('j(,";, It i,.; ill(III<'I'/l1l1 or 
"Iwe/I'. ('hH!'Ilt'tl'ri..,ti('lllly dl'I('lojl" ill PI ('Il-ngpcl ,.;1 1Ind,.;, Hlld lilld" • 
Illilll'j',d "oil 1'\llChl'd II) 1'1111 ..,lIldiglll rll\'ol'lIldl' r()1' 1',;lnl>li,.;IIIIl!'lll 1I1le! 
-':'1I!J"Pl[I/I'1I1 dl'l('I"II/11['1I1 
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• 


F-477363 

Flnt'ltI, S, ···A (i:i-YC'fI,r-(lld qllakillg' tl"J!C'U ,~t:llld, '1'1](' dOlJlillftlits ttl'(' 0 to II illC'he.> 
(I. 1>, 11_ :LIld (i5 f('('( tall. _\ lig;ilt "lIrf:1('(' firc· killpr! all IIlldr·r.-l<lry whitt' "prur'u 
ill 1\).1 7. KC'lIni P(,lIill"ula, I !):ill. 

BalStUIJ Poplllr 

• 
Bnlslllll popln,/' i~ p/'ollHlJly llIO/,t' l'l'sislHnl 10 c/('st/'ll('linll hy fi/'o 

Iltnll nlly Otlt01' 1'0 I'('S I 11'(1(' ill (Itt' illt('/'io/' or Alaska, Bn/'k tltir'kll('SS, 
11('IlI' th(l lJns(' or th(, hol(·, is ol't('n 4- 01' 11101'(1 iIWh('s on mil 1111'(' I/'(\('s, 
As ill nSlwll slnllc/s, SlIl'rll('(' (j/'('sill Iltc' hnlsHm poplal' lypC' [(Inri 10 IH\ 

light bt'('!111S(, or Ill(' 1'(·llItiv(II.\' tilill H('('llllllliniion or ro/'('st-floo/' 
III Il\t'I'inI. 

H,('W'IlNntioll by /'001 sll{'k('/'s is ('01111110n ill bnl::HIlll poplnl' stnnds 
throug.h \\'hidl fil'(' hns PIISS(lcl. S('('dlinf.!; /'('prOcilf('tioll is IIlso Ilhulld­
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ant whenever mineral soil has been exposed lu)(l a gOlll"('e of seed is fit 
hancl. Like aspen, halsnm poplnI' is jlllole1'llnt, to shade nnd Pl'oduces 
tremendous qunntities of seeds that ill'£, el1sily and widely disseminated 
by wind, 

The species is normnlly l'egarclE'Cl ns a pioll('er tr('e on 1'('cen(,1)­
rlcposit('il nlluviu11l nJong stn'nl11S nnllriv('1' vllJlf1Ys subj('ct to OV(,l'llow, 
His 111so pl'ps('nt on upl!1lHL areas \\'11('1'(', as n result, of fire, ('xposcd 
mincl'H!. soil has pl'oyided nil opportunity fOl' lh(' s('cds to gerl11inntc, 
In fueL, o('('urrencc of balsam poplnr ill nllylhing npprol1('hing pllrc 
stnnds on upland nrcns is prndicnlly eontillg'I'ul on Ule OC'CUIT('Jl('O of 
fires, 

Subordinate Forest Vegetation 

Shrubs 

Shrubs, hecausc of their ]0\\' stn!ure fUld grnnll. stC'IllS, nr(' C'sp('('inlJy 
liabLe 10 destnI<'tion hy firC', Ag 11 group, .ll0\\,C'\'('I', thoy have n rnthel' 
I'cnll1rknblc eapneity for \'(:,~etll liYe regell(~rttl ion il I/'ougl1 Spl'OlI (s nris­
ing from sl('m bnsC's nlld roo(g, :'ludl of Uw reproduction following 
[ircs is vegelnJi\'c, 'l'hl.' eslablislulH'nl of shr'lIlJs with fll.'sllY 01' pllI]J~' 
fruits is relniivcly slo\\' on bllrns bC'cfllJSn I1IC'sr plnnts nre dependl.'nt 011 

ilnimnls for t"ced dispersnl (74, 117), Animnls :lre not nbulldnnt on 
burned nrons. n.t lenst for seycrnJ yenr'S nft('J' lhe neC', 011 the other 
hand, lhe willows, whieh form tlj'r J!lrg-C'st sillgle group of flhl'uhs in 
Aln,ska, producr minute hnil')r seeds ndmirn.hly Ildnpted for wind dis­
seminnlion, FlIl'UlOrl110rc, LItC',\7 prodll('(' sped nt it ypry enrly nge; 
sprouts 2 to 3 yem'fl of ngC' 1)('nr ('ntking, 'I'l1el'('1'orc, tlie wiLlo\\'s nrc 
usually well represenkd ill UlP seedling rrgC'lI('J'nlioll 01' bUl'I1ed ftl'ens, 
Brief notes cOI1<'cl'l1inl! the e('olog~' of ~'('rl;nin speci('s follow: 

,ilrc[oslaplzylos lwa-ursl reprud{!('('~ following- lin\~ frulll pr'otpcl('(I ~t'('(i" in 1.11(' 
fares/; floor, a~ clop:; BII/,petrllllt ?liaru 11/ (j 84), A, 'II1'1I-1i rsi repl'oci uces 11101'(' 

regularly thaJl R nifITlIlII, llJ'C',;umalJlr b('{'l1u~(, of bot/PI' w'rminl1tinll of the: sN'd, 
Kujala (74) inelIJd('d ,lrrlo,~laph!llos in the group of [llant,; in('apablp of \'eg!'tatin~ 
l'epJ'Odu<:tion from underground parte<; in hie< opinion it r('proclllC(,:< llJostly aroIJnd 
the edge:; of spots I\'hC'r!' bIJrlling \\"a" rlC'C'p, \0 mil1('ml soil. 

l~tn7Iclnl/1l nial"l/I/1 n'proclu('('" frol1l "ppcIs tllt1t arc' burh'd in the forps( floor, thus 
c~cuping damage by nrp (1.14l. C:PI'minllt ion is ;;low :111([ l'rralie, wit h ([1(' 1'(,:;,111. 
j;lwt the seedlings ('OIlW ill gt'adually ovcr u ll('riod of 3 (;0 ;') y('ars, Aul('nllell (2'1 
rcgul'd:i B ntarllll/ a~ U slwcit's t hat. is \'pry s\l;;cepfible to nrC" damng!' tlnd spread;; 
only slo\\'I,\', To him it tI.JlIW1u'pd tIm!. at least 20 to 30 y('ars were j'('qllin'd after :~ 
fin' for R. niarwil (') rl:gain 11Orll1l11 dpnsi('y, 

Fo[[owing firC'i:, {A'rilili/. 71(/{Il,~(l'r r!'gPIIC'I'tLtl'!" from root:::(.oeks, according to 
!'ian'lls (18.1,1. '[(u'ala (7_1lals!) 1i,,(,NI it with "preips pos:;!'~"ing undC'rATOtllHI 
rcprodueth'(' OJ'gan" '['(1\1"111'('11<1 (16£1) quotC'cl from (1('org(' Cartwright's Labl'llc1or 
,TOllrnal, [lllbli:-;lH'd ill J 792, to the pffN't t hitt 11"11('11 old SprtlC(' fllr('sl" I\'!'re hlll'n('el, 
IJldiltJl-te:tl [Led /till. f/l'o("Il/anriicl[lII] was f!;(,IH'I'ally t h(' Ii rsi sl)('('ips t() rC'ap[ll'lll', 

l"(U'cinillln IlliuillOSUIn r!'produc(';i af\('r fin's frollt proteetpcl rooli'tocks (firn, 
\'llcl'iniulII l'i/i.~-id(l('a al~() reproclu('c':; from rootHl.o('k;; (2, 7.'" 1.1.11. 

HerbaceollS Plel1lts 

It is impossJbln 10 W'))(wnJiy,(, OJ) Ill!' nfl'eds of lil'(' OJ) JH'riW(,(,OIIS 

planLs bcelillse tlll'X <iilr!'1' sO P;l't'lttiy ill lif(' fOl'I11, srC'd hniJils, nnd otlWI' 
('col.ogieaL ehnl'ndel'islirs, Hl'gc\llt'rfl.liOIl ill Illlllly iuslnll('('s is Yegp­
tl1ti\re, pn.rtiClIlnrly in tllOSC sl)('('ies t!Ul.(. n'PlWIlI' ('twiiesl nfLcr nrcs. 
Reprocluetioll by seed is, howevol',moJ'l' gelwl'nJ nlld. 1110l'e impol'tnnt., 
N[l1ny, if Hot most, of lil(' spneies tl\tlL ilwndt' blll'll('d nl'(,HS 11,1'(' thosn 

• 

• 


• 




• whose s('('d IS l'nsil~~ dissrminnt('(1 hy \\'ill(l. Til studi('s or IHII"lH'd 
IlI'ens on (wo islnnds in thr nrrhi[)('lHg-o r:lst of Ul'lslnki. PcUcrs;;oll 
(I I/) llo(('(llitnt "tlH' Hllrll1oehorcs :lrr rCIH'(,S(,lItC'd ill n mnnif('sl 
multitudc." Yog-Ier (ta]) ill1((,;;tlg-:lIC'd till' alpille plnnts in S",i(zrr­
IUII<I nnd ('oll("ludNI thnt tl1(' Y01Jn~(\I" 11 Y('g"t'tntlon ('OJl1munily litC' 
g-rcnLcr th(' pcrc'C'nt:lg-c of plllilts whosc sccd .is'·willd dlsscminnted: 011 
rc('cntly bUl"J1ed Iln'I1S thc sCHrcily or plallts with flcs)l)' fruits, nO(NI b~' 
Kujnln. (7.1·). is cxplnlncd b~· Pl'ltcrsson (In) as rrsulting: fJ"OI1l (h(' fnet 
lhnt animals nn' 1I0t nttm('\ed 10 hUl"J1erI arrns. PlHlI1 sp('( \('S IlInt 
producc Inrg-(' qUllntitil'S of rllsily dissrminntt'd sl~cd at nil cnriy ng-c 
hn.\-c I1n ncivnntllg-(' O\'cr (host' not IH)SsC'ssing- these ('harnderistic·s. 
Se('(l snpply is illl import :Int ('oll::lid(,I'l\ I iOIl in til(' re\'pgeta lion of 
lHJJ"JH'd ilL·eHS. Fnilul'p to p\'nluale (itt' qunlltil~- of sced produced. its 
ndnptnlion::l for dispers:11. lInd tJlC' cfli('il'Il!"~' of lit(' ngpnls of disp(·rs:lI 
of(pn ]pHdR to rlTOJlCOUS conclusiolls 011 I he Si~lIifi('HU('C of site 1':1('(ors. 
Abs('\1('(' of H spC'('ips ill II g-in'n IlI'P:I or :11 n' g-i \"P II spot is UOI dirrc-t 
p\"idcll('p lhnl lhr IwLlln( is ulIl'a\·ornhk. 

Species il1\"ndiJlg rp('plltI~- hurllpd :11'pns {end to hp tItOS(' \\'hi(·1t 
(IPn·lop best in flllllil!iJL Of{pn they HI"(' ehnrn('tprizcd by \·pry rllpid 
gl'Owth. 

• 
Gprminntion of sl'pd alld slll"viYl1l of sp('dlin~sis higilpst in nr('lIs OJ" 

SPOls Whl'l"C millPJ"n1 soil hIlS hCPII pxpospd: On till' ot.\ll'l" I1I111d, 
spccics t hUl r('prod IICC n'g-pt nI i \·ply from II ndC'rg-round p:1rts l('lId to 
('01110 ill I)('st 011 11.i"PI1S ",itNP till' fin' bUl"llpd \(>ss ill (,lls('\Y. TllC'S(, 
difl'prpl1cps in SI)('('ip;;, tog-(·titPI· with the 11l·terogPIIPily or (I'll' pnllprn 
or hurning--oflpn mOI'p inU'nsp l>ul"Jling ulI(le'r spruc(' LI'(''';; thull in lIlP 
in tplTPning- SPH('P 1)(\[W(,PII spru('c' I I'p('s--n'sul L ill H lI10sn ie of \"rg-p­
(nlioll. This mosni(' is p\'i(\(>n[. on :t gJ"Hnd ;;('alp, in Illp pnllprll of 
brond I'Ol"pst typeR nlld it is :t!!-'() l'\"idl'llt, 011 11 ll1in()r~;(,III(.. in tllP 

O('('UI"I"pII('(' of spccil's nnd g-rou[) so('i('li('s of (IIr suiJordinntp ypgNMioll, 
Rrid no(l's ns (0 llll' C'('()I()~')' of ('l'rtnin lH'rhn('l'ollS plnllts foIlO\\': 

('al(llll(/flro.~lf.~ l"(IIIIl({cn,~i.~ i~ widl'l.\' r('('o~lIi7.!'d as n ~[l('(·i('.-- I hal d('\"('l()p~ abull ­
dallily ill hllrllC'd ar('u~, 1·;"tnhli"hIlH'nl of ('alallla!lrO,~li.~ f()lIo\\"ill~ forp ..1 firp:; 11:1':; 
lJp('1I rl'[Jorled fr('qU(,IlII~', ('sp('('inlly b.\' (',pl'lI'pr" 01' IUIIlI!'!",.; who !'llIplo)'pd pltek 
nllilllnb. 

P('Sill('(I, OI'ino r(·prodll('('.-- nfll'\" fi("(·s [rulll hllsnl bud" a" w('lI n:i fr(lIlI "('('d I/,J.,I, 
Bpi/obilll11 (In(/II,~li.roli/( III. I hp ('0 III 1110 II fin'\\,('pd of I Ill' 110r! h, hn,.I)('('11 I"l'fl' 1"1"('(1 i <) 

hy (;mrr Ui I i a~ n pyn~phil(!II" planl, I ( gr,J\\'" ill ~f"('n,1 1111111\)1'1";; 1lI1 PI"lH'( ieally all 
hlll"lH'd IlrC'lI;; in I Itp ill(pl"i"r( f ,\In,,kn !fi~. m. ;o;klll('h (IiI!) 'tno(pd ll.ll old ()h~('I"\'a~ 
(ion h\' rrllliH·h. "'I'h(' prillHll"\' n~ \\'('lIns tIl<' "P('OIHIlLl"\' root ~ of I11(' ,"olin!!; ~('pdlil1!!;' 
d(,\'pl(lp hud" fn'l'ly, \\'hie-h .';lIn('iinlt·~ .gin' I"i:,(' 10 plants ill III(' ,.il('["('(:dill g y('ar. 
Th(' "hf)ol:; from old 1'00(" 1I1a\' )!ro\\" "'J fa,.:( Ih:ll tlH'Y hloolll withill a 1I101l(h. TIH' 
r(lols nr(' Illldoubt('(ll~' (,lLpalilp of ppr,.;i.. tiu.!!; for ~('\'['ral ~'('nr" ill 11. dormanl ('011_ 
eli (ion tllll il til!' (' l1\'iI'0111I1l'1I t, (, htl IIgP"; h~' (' Il'a ri IIg or hlll'll ill,!!; t 1](' wooeb." ;o;lIl11nWI"­
hay"" and ""illilllll'; I/.fill 1I1l(('rl I hal· till' ,,!,p('il''" ha' ('XI (,1I"in' J"!)ol" lI~lIaIl.y {'apahl(! 
of prodllcill~ Ilch'pntitiou" Il!'ritll. "hoots. III additioll to Ihis rPIlHlrkahl1' t'a.pa.l'ily 
for \'C'gC'tn[h'(' r<'produt"( ifill, I~Jlil()bil//J1 (w!lllsliroUIIIII prodll('!''' lUI nhlllldtl.lH·(, of 
'Pl'd" \\'hidl nr(' ('tl.--ily HIHI wiel!'I,\· di"~f'llIillat('d hy willd. Th(' ~pl'('i(', b rl'garrl('cL 
by H(, . .;~plman (:59) and ojht'r,;. as a lIilntl<' plant. indi('nlin!!; 1H"(h'p nill'ifh'ttli'lll ill 
fh(' :mil of burnrd ar(·a:i. :-<an':1" (j';,i) J1(Jt(·cl thai I'pproclll('lioll i" parliC"ulllrh' 
abulldant Oil "pOI~ that hn.\·(· il(,(,11 blll'l!('d d(·('lll,\". pxpo"ing III iIH'nl I "oil. • 

• 

IJItIU/N( IlOrcalis i" ('Olllplpll·ly dp"tl"O.'"l'd by. fin', nr(,()l'din~ In Knl"\'[I" (Ln,I, 


Hl'r(' and tllPl'l' llnlJlIl"Il('d "jlOI" ~('I"\'(' n" ('('nf('I''' frolll whi(·1t tIll' pluuts "prl'ad . 

l~lI("opodiu/ll ('omp/tl/wlll /1/ Ita" nlld('I'~I'()11I1(1 "l<'IlI~ lUl(l f'('prOdll('('" fro lit I hl',-p 


an PI' fi rn,; (I.}. t;-J.j), L ruwolill II III hILS ,,1U111llwt'1" lllf(iPr!!;l"<lllurl .;1 PillS: ['0 ns<'q lien ( 1.\' 

it i:< 1('"" fn''tllPlltl.\" ('n('olllll('r!'!! \\'h<'I'(' IJlIl'llill!!; IIns 1)("'11 d(·pp. 

Hpeei(''; of 1J!lto1u arp ill("!udl'd by Klljalll l/}) ill 1 hp ~I"OIlP of pin,,!..; (h;ll an' nhle 
lo r('prodlll'(' from II}Hlr·J'~rolllf(.I pa\"t~. 

http:nhlllldtl.lH


• 


; .. ~b; 

Ft1 11'; 'I \ 1 id- ,I :t!~,r:d ... ,.: ~,~ tt'·U'i, ""r.1 ~I'f ,,) \I'~lr ... afll'r :I tll'.· Tb" \P!!:t' .. 

"",,,, ,- ,a'c.:' "I'",... ",j r, "i /'f fl" r\'~'i,ai p, !·!; ..... 'i;a. 1~1.-}(J 

:\Ioss('s IWI'lIl aillll,ti:ll,' h !!l till' lt1n'~I- "I [llll'l'lnl' .\IH~k;J Tlwy •
lnrlll II ,'ltanl"Il'I'I~til' -lllliHIIl 11: 11l'lI1'h ('\1'1',\ -Ilind HIIII 11111:-'1 \;p 
I'I';.!lll'<il'd a- lIli lItil'!.!l':si 11:11'1 Ill' ill(' r"rl'~1 ('Olllllllllli!i!'- 1'1'1''';-IlII II;, 
,:li",liall'd Ihal ".-,:. 111'1""'111 111'1111' .-,If:! ..;Pt','Il'~ III br,\(JphYI!''' kllo\\ II ill 
~ III' .\llI--ka- YIl!-"li 1'l'!.!11Il/ IIII' :.j--" !l1l1l1d itl 1':lIl'ojl!' TIt!'ir iIlIP()rtlllH'(' 
1-' tillt' (lrllwipally \11 till' fa .. l Illal tlll',\ Iltfllll'l!"l' ,..nil 11'111\)('1':11111'(' alld 
lWl!l'!' til!' jlll-IIIO!J 1If' Ih" 1)('1'11111 Il'I 1 ... 1 , -.1111 IIIOI-IIII'!' 1'I'IIlIIOI''', ..;('!'dhl'd 

I·olidilioll .... -oil 1'1'0"'01 .. alii I h\ dl'o\Il:!'lt' 1'!·lllllolI- 'I'll!' lI"prllllli'''''' Ill' 

Illlh-I'- IIJ \\ .Jdllr.. 1- \ ('/'\ Itlllli •.,j 'I ('up-11k... al't' 1'I'I)(ll'll'd to hI' 

('1I1t'11 h,\ tl", --PI'II<'(' :':1";'-1' (>/11/.1,;", ('//I,'U/,/";' and 1)\ /lli!'(' 1111(1 

1.'llI!Illl!!.!-, IIII' plald- an 'I-.·d 1.,\ ~.1l11(' IlIl'd~ alld /ll1IlIllI'wl- III IH',,[ 

11l1l1dlll:! 

\111--1'''' 11'/11,"111"1' 1).\ ~P"I'I'-, hll\ prIlIJlil.I,\ IIH, ... I of Ib(' 1'!'!!l'IH'l'lIli()11 

:tI'l 1'1' !'lIrl'-1 fin· ... i... \1':,:'l'lai:\" Btl"" !Itl\.· ... "Illl"pnllll:! lit!' n'lwllOII 

<If I'l'rllllll lll""'- --pI',.!! .... lfl fill'''' foll,,\\ 
I, ,r 1'11;1 ., .' ~~ it !i"1 :,,'l·.t'~ !~~t' ... t T,'"'" t::at If "011"'" ~L \"f'; af.ljtt, 

d;p fd, ~dh'r' ip., ..... ,f: H f·~,j..:t·.f·· a' ,t \\ dL:llli'" ! 'I r'-IH."!I',) 1l11- :q'lI(":lra,,,'(' 
"!'(I ';~H1/" IT,t[t;t',fll', ,; .f-:tr"'a!ff·~ ft'li;!C~ll,d·'lnltd.!.n,aijff)pfllrl' .. l!iJ 1':1Il! 
,;tr.d ....;""·11,·· ~ /!L . :1> aT. :>,dHLt "';H'j~i"" 1 \l"U!'" nltt'!' :\ tirt" llJ- \It 
I h· ... ,·, 1 l"!al:d \Ltd:,· ......a".:L'" 'lu1,,-1 ~t1~1l ·t !'t',trlldo('t,,, f\\ rid/Old... till 

!.lH·~I.. (I :d .... , > t'1'brnd·~'·t,,,, I,' ",;,1<1"'- :It a~ I';tr:, :lCt' at,;) U':l\ 'lItH,urb l1ipUI 

!!{IJ\\ a (·naIll.it'l,> (',)\f't l!· a- IrU"t';r- --* ',"ar.. 
1)1' ;f"'; '.m I" 'I' j) Hr", ahd /1 "'f .... n'r~rHd B'I \p!.!(·talt\p!\ :t1'1PI' 

lin-.. , ~l1·l'·~rll:r~~ t •• :"'-an,a.. t'fl' i[') ti~lf nlla1f ~rl·:tt ~tllllllf'I:1IH'I' e1l1 "l,tll'ttf"i 

:lI"a­
t J{. I, Of t .·/~ , tf lt :du.",,! ;'H1U~JII 11'\;. i l:h'.[ j, .. 111t'" Jtllt q .. n:dh "ulltl" 

IHU·t .. {'apah!,· I,t tTlf';',I'w!tf~ ft'lI';l,'1 :--"U\·;\'"' ! ,'. ",t:tlt·d thai .... lId (·Olld:t'il1!t... PJ, •
L'IH," art' ~I/!'i ~,l·V,f'·.I'!, I!f:lf ttf,",f- n'lll~:jfd .':talh du ',Hl 1'I'!!"twrall' tl:d~ 



• afi.('r ao (0 40 y('ar:< wlH'n a clo:;('«( fore"t ,:taIHI hit..; d(,\'plop('d dop;; til(' "Pl'eif'.' 
begin to as:mlllc its previous importallC'c, 

Pohlia Ill/ians is ~aid by ~ar\'as (1 ~.1) to Tegcnt'ratc by rhizoid;; artPI' fin'': I1lld to 
product' sport's ill about Ii to 10 y('ar::, 

Polllil ich.utn CO/llII"''''/.(' ('nt('r:: iJlIl"ll(,cI area;; early alld ma.\' r(']>la('(' :'IH'C'ie;; sueh 
as ('era/or/on JillrlJllrell,~, :-;kutch. (14n) reported p, roJIIIl1I11/(' a,.; lurally abundant 
in lIloi::t ;;pnts ill a bllrn in :\[aille olle year after IL firl', FOllr years aft('r til(' fir(' 
it had ;;pread o\'er considerabll' ~,I"('a.~, replacing th(' li\'erwort .I!ate/amlia poill­
I/!orpha, COlllparabll' rC'plac(,llll'nt of J!arl"h!l Illin b,\" 1Joil/lrich /I III W:b lIoh'cl in 
England b~' "'lIll1111C'rhayl':' and 'William:: (14m, 

PO/l/il"l:ril/l1/1 jllJliperilllllll and p, piil/erullt hun' c11'l'ply pl'n('tnli.ing rhi7.flid~, 
which, following firl':', ';l'I"\"e to rl'procIu('e tIll' "pp('ip" f '.J. /.J41, ",ar\"[l:: ~tltfl'd 
that "pecie..; of PoiJllriclwlI1 an' IPO::! CIHU'al"leri::tir Oil Ilrpll,; 10 to :W ,\'par,; aft!'r 
:1. firl'; tlll'Y ,;uppn'"'' thp earlier ap]ll'arillg "I)('dl':' of ('('I"I!/odo/l aml Polt!ia alld, ill 
tllrn, are thl'IlI~l'h-l''' luter ."lIpprl';'''l'ct by nthl'r Ill()~~l'~ anrI lielll'Il~, , ..\alloIlPIl 121. 
",klltch {J.i'll, and Illl:'tich ((j:,} all JI'g::lrdpd \11(',<, "Jl('f'il'~ of Poill/riehl/l11 a" 
piollt'cr:' 011 hlirIlPrI tln"l.";, 

J/arclwll/ia. poi!/lIIol"pilo i~ it lin'r\\"ort hilt for ('OIl\'Pllil'IH'!' it i- IlH'lIt i<lIH'ci at 
thi:, point. It i:; ';0 ('OIllIllOII on c1l'l'ply 111lrI1Pd al"('ll.~ that (;mfr (.J,!l rpfl'rred to 
it~ pyrophilllll" eharMl!'r alld ~ar\"lL.~ II,M I I"l'fPITl'(l to it a>~ Ill(' ("I a,,:, i('uI fUrl'';! 
fin' Ih"l'rw()rt. .II. pO/lllllo/"f/Iw. (,Ilt('l"~ IHll'llpd 11J"('II.-' \\"II('I"!' lIlilll'nLI ,;nil has iJl'l'1I 
l'XPO"t'f1. app('llring within I to ~ yC'ar:' after t hl' fin', Till' pari;' (,lItry of till' 
":pl'cie:' and it:' rapid alIcI ('''tl'lJ~iH' ,;pn'ad han' I)('PII Ilotl'd hy "'IIlIlIllPrhayp;, lllId 
Williams I L~!il allel BplbfJll aw! Blttekw('l1 'j.'il in England, by ",klltC'h I / ~I)'I ill 
:\laillC', h,\' C;ralf ,:;1, ill thl' Hoek.\" :'Ilotllltllin rpgion, by TnITl',\' (j,;,!, /:).j, ill 
Xl'\\' ,Il'r"p\' awl \'irgilIia, alIcI Ill' fltIwr", It i~ "n('('('pdpci, witltill n f('\\' \'('ar~. 
h,\' lII(J~~P" 'tlud pPltigl'nl.", ' , 

• 
Lichens form It Inr~(' ~roliP of pl:l 11 t:'. n Illlml)('r oj' \I"iti('11 111'(' lli~llIy 

imporUtllt 11:' fond for C'11riholi rHal/!lUI r arc/jclls) nllri r('ill<il'('r eHol/gi/l/, 
totO/H/IIS!. Lil'Il('U" 111'(' u"unlh' d('"II'O\'pd \\'hpllP\'(,I" n "UI"rl\("(' fi/"(, 
~\\'P('PS ()I'Pl":tI1 111"(':1. Thp gt'Il(;"lll ~il uniio/] 1111': hp('n ..;lnl('([IJ,I' L,nl~(, 
O{~ I, n (,In,,!' sf lI([l'nl of I hI' ~I"OllP, n" 1'0110"',,: 

I r n li<"ill'll \'p!!I'(lll ion 1111" h(,C'11 eli,,1 UI"iJl'c/ 01' dl"i\'PII :I\\'a I' r"OIll 
iI" lint uI"nl hlihit:1t i( will ill IIl:111.\' (';1:'(';': I'pquil'f' n, long. (illl(' 
h(·ro/"(I it IH!llill ('nil ('()I'PI' il. Tlli" i:, I){'"I "('('I) ItI'(PI" fo I"P;; I fil'('''' 
I Iw\'!' "P(:/1 ~np,: mndl' by old 1'0/"(',:1 fil'!', ;it) ,\PIlI'''.O/" "HI/"(' old, 
wll('I'(' (11(' I'nll!!(' of (ilp fil"P ('oltld 1)(1 1I'II('Pc! Oil (il" 1/("11('11 \'l'g-dll­

lioll, ('/ac/llllia (Lljllslr;,,, wns mOI'l' ':(':lI('P :llld. 1(',:;; c/p\'('ltlp!'(l illf'I"(, 
tllnll lllllsid(' I Il(' I'nl)g<' or till' fin', 1':\"('11 quill' smldl fil'l' ~'llP" 
I'('qui/"p 111.1 ('xi/,('/Iwly lotl~ lillI(' l)('rOI'l' lill'Y will !1I' ('O\'pl'l'd willI 
lilt' :'llIllP !i(,I'I'IIS n~llill, 111/1\'(' ,,('('11 ('\"jll'/'iIIlPlllnl fi!'ld", ! sqll:l/"(' 
III 1'1 PI" Inl"g(' ill fill!' ('/fll/(}/(ill fil'ld,.: wlll'l'(' IHI ! nll'p of ('{oc/n/lill 
("fi(,~{I';H \\"I1S \'j;;jbll' ,I 10 (j Y<':lI'''; 111'1('/' IIIl' fil'l'. nllel LnpPollilll1 
Ipllt (h'p-pla!'I's ,,0 old ( ilnl !,\'(III 11I1'il" 'iIIlT()\"ldill~ ";(Oll('''; WI'J"(' 
"ullk illto til(' (':\/'1 Ii Idl(II'(' till' pl:H'(, lUI'; "I'('()~lli%lliJi(' Oil I Itl' 
v('g('(:ltioll, Th(' (lI"i!.!'iIlnl lil,ll('1l . 'H'PI' \Ill": gO/H', sO/llp(il)l!'s 
I'pillar'('d by 1ll0"S('S OJ' by o( hl'I' liclt!'I)", n,: j>r/i'[JI/'{f 8jJl/J'ill Hlld 
fl, apit lit 111<11 , ('\,('11 if [ill' II('n/,(,,,t Sllliioll fOl" tll",,(' fll:lllt~ \I'll:' rill' 
di";(:1n I, 

Ku.ilil:l If.1 i ('xp/"('sSt'd 1l1c' \'j/'II (hut [i,'(' /In,: n 1l10/,(' <I(',,(I"t/('( in ('[1"('1'[ 

Oil li('I1('/Is lind IIIOSSP" IIIHIl Oil tli!' I'n"c'ulnl' pin Ill;;, 

• 
]{pPI"Ociuc'lioIl in lir'lll'llS IlIlly 1)(' l'iII1PI'sl'xu:li 01' n,-,('xtlnl. llo\l!'\'!"', 

pmcill('[ioll of sOI'p<iill IIlld r"II~IlH'IlIHlj()1l npp(OHI' \0 lil' 1111' /lIU"t 
('0111111011 IIlPIlII" of /'Cljll'odul'Iillll, ,\(,("()I"dill~ In 1)(,I"('%-LI:lIIO (/1.1,1 Il 
('ollsicic'I'ilbll'lllllllilPI" of folios£' lil"ill'lls, IlS 11'('11 :I:' H. f('w ('I'uslo,,(' :11lt! 
fl"ulil'os(' sp('c'ips, s(,ldOIlI PI'Ot/U('(' :IPOIII('('in Hilt! SPOI'(I;;, '1'110s(' 
::;P('('jp;; ",hic,1t 11PIWIII' ('ll!'ljp;o;1 011 btl/'llI'd :II'(,Il;o; :l/"(' ~(,II('I'nll.l" III' 101\ 
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Sln,[lll'(' iLlld pro!>n!)I,\- 1'('g'l'llel'n(' rl'om ~\I!>('I'I'alll'nll pnl'(~ nnt! bi[" or 
nnhUl'lll'l[ t hnHu", 'flit' [alkl' Jl'u( iew-H' li('hl'll" ill (lip l'pin<i('('1' .Ii('h('11 
gl'oup n.f.'p .Iikl'I~- [0 hl' ('x(pl'mill:I(l'd hy fin', :llIr[ I It !'i I' 1'1'1111'11 i" g'c'.IH'I'nll,\­
slo\\-, 

Hustieh ({Hi) stnil'd Ilm( in tlH' .Ii('lI(,1l \I'()odl:lll(/s or llor(lH'f1sl('I'n 
C'unndn ('omplc'll' 1'C'C'O"l'I'Y of til!' li('ilPIl (,{)\"('I' :1f'll'l' :1, fir!' J'l'qUiI'N; :l( 
lpnst 40 yt'nl's, lIl' ('it!'(l l'slimn«'s from illn's( ig:ulol's in o(h!'I' ('OUlI­
(l'i('S 1IS follows: Hkoll('II, -10 10 ;)0 ,'pnl's; ~\rnlllli'Ilg:, :)0 Y(,:)I'S; :--i:)I'\':)S, 
:30 (040 Yl'f1I'S, Anl(o,I('l1 (,]) s(atc,i[ I hill ill Filll:lll(lliehplls We'l'p st ill 
Ilot nhulI<!n1l1 :20 to 30 \-(':11'5 :lI'lel' n. ron's( lil'!', Tl'IH!,'w:dl (/:),2) I1H'n8­
UI'P(! [ltl' 1':1,(t' oj' g'I'OWtil or (Il(' l'!'iII<L('l'l' lir'IH'IlS nllll "PPOI'[l't! that the' 
mIl' of cll'\-plOPIlH'II[ or SIll:1I1 pl:lllls is :11)!llIl lltl' S:Hlll' as lhat or Inl'g'l' 
plnllts, Onl,\- \\,11('11 (Ill' li('Il('lls npfll'o:wh I hl'il' lllnximltlll siz(' ([OP" 
g'I'O""[1t sICl\\' IIp, If(' lIo[l'cl tlWI r'l'l'lnili illdi\-iriua! lal'g'!' liehl'lIs diel 
not gl'O\\' nt nil llurillg llll' Yl'al';; thnt hr' (':lI'1'ipd Oil his Ohs('I'\'f1lioll;;; 
(Ill',\' hnd 1'l':\('I1!'r! thpil' 11I:lxiIllUIII :-.iz(' or nhou! l,x 10 ~,{j ill('hl';; (-Iii 
I () Iii) mill,). 

Th(' ('('ology or lichl'lIs, pnl'li('ul:lI'l,\' as il 1'('ln[('s (0 tli!' dl'('('(s of 
fil'(', is 1I0t \\('11 lI11dpl';;tood, ('ollsi(Ltornhlp illl'ol'1I1ll1 iOIl lin.s h('PII 
oiJ[n.illl'(l by ill\"l'Sli~:lt()I'S .in lIol'llwllI Ell 1'(1)(', hO\\'P\"PI', :111(1 :Ill 

:111(,lllpl 1i:1S 11('('11 Illncf<' to SUIllIll:lI'izp lliis ror ('(,I'(nill sl)('('i{''';, 
,t/r'I'I{)rill jlllmill !LIId ot bpI' IJI':',I'II lielIpn,- whi('!1 IIILIl.!!; in 1ll:L""<'!' fmlll t hl' hranc'III'!' 

{If trpps Ill'!' I'!':l.ciily Jtl~lllllll1lJll' \\]1('n dl',\': 111(',1' lInclollllt('dl~' ('olltl'ilJII[p to till' 
spl'Pud of lire, 

('drarill iNlallllim j,: n hpli.ophil()lIs SI)('('ips, !'sp('('inily aiJlIndant in dl'Y ,;iltmlion" 
(8~.\' It b r]p,;ll'Oyf'd by fin'" Itlld O('I'III'S almost C'x('illsin'l,\- ill IIlliJurlH'd af'('l~'; 
!I.r~l, (', [sllCndil'lI groll''; 111OJ'(' rapidly Ibn.1I n(lI/onin aipfsir;s !.'>,-fl, 

Cdmrill 1iilll/li.~, uSlll1.1h' :\SSO(,jltt "(I wit h C, ('/rcl/fltl/a WlLS J'(',!!;ar(\C'd by LYIlp;p (8.; I 
:1,; gl'!lwinl!; 111OI'P rapidly t hall C{lIIlo/lill Ir/pl',.!r;", 

('ladonia ,lipl'siris i" til!' I'Pin!ll'1'1' Ih-hf'1I of t hI' ;':('ILllllill:Wiall ('llil 11 I ri!',; and grows 
>',"1'.1' :>10\\'1,1' (8.,.), l"al'l'l1:' 11.1.; 1 I'pport ('(1 IhM Hl .\'PIU'': aft PI' U ti I'P nIlillPI'OWi 
.,mldl pla1lt" may Ill' ('lI('()II11\l'J'l'd hUI Ihat 111('.1' attaill full growlh 0111,1' ar'l'r 
:{O to ,10 yt'lLr,;, Tpl.ll.(lIall 11:iJ, !'uil'lIlall'd tlllLl :{O to a,) yt'ar" I\'!'('(' rl'qllirl'd 
for plant,; to ril'l'plo]l to maximlllll sizl', L,Yll!!;1' (8,P r('pol'll'd thaI, (1](' I!'lll!;th 
or limp fCII' I'Pl'OYl'ry !'O'tillllttpri by fal'l1lPl'S allli Laplnlldpr" ill XOl'\l'tty \':tl'i('.~ frolll 
10 to ,10 y!'tlrs, 11(' rpl1lILrkl'rI, "\\'p do 1101 knol\' th!' tilll(' ror filII dl'\'pl(ljllllPll(, 
hlft il,i': hardl,\' p()~;',ilJl(' (0 llIl'ulioll It 11lI1'PI' li,!!;lll'P t Imn ~,j-aO Yl'ar,; ulldpl' rILI'OI'­
all]!' ('II'(,lIllislaIlC!'';, 

('{(uloltill Iwliirlijiora, !l.c'pordin.!!; to I"arnt,; C1,~,p, nltaill"; grpa!!'"I lLhlllldall(,(' 
20 to ;{O yl'ILl''' nft<'r fin'';: it rt'gI'IlPI'lLt<':< art I'!' fin' rl'OIll 1II1dl·rp;I'o\lIIr1. pal'l'; alld 
II11lHll'lll'd hit sof Ilmllll:', 

C'llllirmia ('orin"!I, Itl'I'Ol'riill,!!; to :-lan'a:, I f,j1 1, alllLilis gr!'lLll',;1 aliuudalH'e 20 (0 
30 Y('ILl'>' art!'!' firp,-, Hp!!;C'lH'rntioll followillg fin's is "imilar 10 that in e,lwlfitl£­
{{Nil, 
, ('/I1I/ollia l'O/'ClJfl'll i" l!;('lll'mlly lll)l! or thl' [ir::! Ikhpll" 10 apJlPat' Oil 1!1ll'llpr! 
ILl'f'a,; (,21, LYII).tl' ISfl l'Pgal'{ll'd if ns a mpid g;I'Ol\'pr, hadllg SI'I'Il pocipthl 1l!'llrly 
O,G iru'h (I;; llllll,' wilh It ,;mllil l'Ol'lllllt Dr 1'I'd ILJlolhe('il' in pl:lllis llot (lV('r:3 Y('I1.I''; 
old, ~an'a" tl ,)n l'('port<'d th:tt II ail {till~ 1!;)'l'iLt ('st nltllllrl:UI('(' :,W to ~H) ,I'PlLr:; 
artl'J' fin',;, IlP~('ll('nttillll i~ similar 10 l hnl il) (', Iwllidljlora, 

('/ndon;rl l'IIJ'IIIl!U, \:tJll'r thall C', nwrifcl'll, C'. ('(frilJ,wl, tHld ('. Inllidlj[o/'o, i" 
J'PI!;I.rclpr\ b~' Klu'\':l.!< (1.1;1 ft" "WI'I' 11Iwly io Ill' (,Xl prill illlLt I'tI It,l' fin" A:LiI())l('1l (.1) 
::;t(Lt~'d thnt it i~ (Illi' Ilr t hi' Ii 1',,1 Ikhf'II" to ap(l!'fll' Oil IJlll'll!'d arl'U~ hilI J.YIl~p (8.f) 
r(,~lll'dpri it :ltill forpst Iil'lH'II, 

('i'/rlmda cril$Wr/a WllS ('oll"idNed h,\' r.yngp 18.)1 tl$ ehipflr II fOl'l'sl 1[('h('ll, 
('ll1donia dcformi,~ \I'm' l'PportC'd by Anlt(lJ)(>1l tJ) (0 })p OIl(> or tli(' firsl lielipllli to 

npP(':lr on IHlI'lH'ri ILre:lS, I"l\n'Il.S (fdll rOllnd. t hILl gr('ILI (':;1; lLi)lll)cllllH'P W:l,; 
ILtlnitwci 20 toaG ,"(':11'" urtPI'a tin', \{('W'lll'mliol1 i,.; similar' to lliat in (', bdlhli­
jloN<, 

• 


• 


•

(,hlllollia dl'(t('/I('rllIl,~ atl aills it Ii ,!!;rl'fLI pst. Itlll) ndall('p ,;!J1Il1' 20 hi ~10 y<,ar;; :II'I PI' 

fir(':; (18,1), It('gI'IH'I'atioll is silnil:LI' 10 that iii (', iwlfiril.fiol'lI. 
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ECOLOGICAL ErFEC'l'B OF I'onEST Fml~S LX AI~ASKA 31. 

C/ruloni(/, furcal(/. val'. rarl'liIO,~a is tullt'r tliall C. ('OI'I'I"jcta, e. ('ariosa, C. (hfol'mis, 
C, deYl'nerans, und ('. bcllidijloJ'n. Fire i~ nlMr Iikply tn ('xtprmilllt(l' C, fUn'ola. 
than til(' shortpr ;:pprip;; of ('ladonia (1841. 

('ladonifl. {lracili•• \\·u". fOil nrl by Aait onrn (2) j 0 bp onr of t Iw fir;::! lichen:; lI·PPpl1r­
ing on bnrnrcl arra". Lynp;p (S41 dt'\\'l'd if :u.; primnriV a forl';;1 planf', 

('[alioni(/. rall{lijrri71a, onr (l( thl' rl'indl'pr liC'hrn;;, i:; readily c11'~i.rO.\Ted by firp. 
Ran'a:; (liM) rl'por(('d fhat 10 year;; after a fire nnln('rou~ ~lI\all plant;:: llIar 1)(' 
found but that thpy affain full growth onl~' aft ('I' 30 to ,10 ypar;;. Tcngwall (152) 
l'all'tllatpc! that 1.') to 20 ypars \\'('1'(' r('qnir('d for d('\'('loplIH'lIt ! 0 maximum :;izp. 
Lynge (84.) poinff'C1 out thal Ibe ;::pel'i(';:: hm; mtller high li,ght rpCjllirellll'nti'. 

('[(lIlonin s!llvalira i;; al,;o a rpind(>('r IichC'n. KOllw aut hor,~ htw(' illlPrprpf ('cl 
C, .•!llllalic(I. broad 1.\' , rddpll I Iy inritlding llltll'it lIIaf prial (htl I l'otrlel he 1'('fpIT('cl 
tn ('. ·lllifi,~. 8:tr\,u" U8,P no/pel thM 10 ypar;; aflpr:t forl'''1" fil'!! 1It1II1Pl'OtlS "lIlltll 
plan(s may 1)(' prp,;pnt hilt thnl IIH',\' aUaill ftlll I-(r()\\'th ollir aftrl' an to·1O y<'nr", 
T(,llg\\'all (1 :i2\ mle1l1af ('(I that t IH' .Illl1Xilllttln "izp \\'tL:; at I:tilJ('el in ~() t 0 :~() Yl'nr,;, 
Lyng<' (8.,,1 ";II,gg'<'slrcl I hat fI'gPIlI'I'nlioll of C. '~!fII'alil'(1 i" p:l;;il'r 1hUll fOl' C, t(/WNlris 
bN'lHIS(' it rpa]ll)('nr~ Illore IJllil'kly after gn'at fon',,' firp,,- .\" ill fh(' ell"p of ('. 
a[prslris, Lyn,gp wro(", "W(' do 1I0t kilO\\, th!' (illl(' n'qnin'd fol' full dp\'('lopnH'nt 
but it is hnrdly po;:"ihlp (0 nH'nl ion a 10\\'1'1' fig-urI' t hall 2,i-aO ,\'par,; 1I11cl('1' ftt\'or­
able cirelllllstan('Ps," 

Huslieh (fl:ii, in di:«,tl;:"illp; ('ondit ion,.: in L:thraelor, rpg:u'cle(\ elw/ollio mitis 
1\:" thp Iir"f rpill(\('('r lielH'1I "I)('('i(',; to inntdp hUl'Ilpd Iil'll('n f()r('~L 1[(' n'por{pd 
that IIrar til(' ('Ott"i of ,Jl1Il1P~ Buy, ('. mitis was ollly I illl'h high ill a prilll(' d\\'ttrf ­
shrub forp"l that had b(,PII hUrIll'd 2;) ypar,.; prrviol1,.:ly, It apppun'd to I!II,;tkh 
t hill' e, milis 1m;; ;:Ikhtlr Ill'Onel!'1' p('olol-(iml tLlltplit udl' t h:LII tlw ot hpl' rpilldC'('1' 
li('hplI!', offplI ppllelmlillg illlo dl'Y tu""ol'k" Oil bog~, 
. ('ladonia IlIlci(lIi.~ i,; 0111' of f hI' rpinclP('r liehpll:i, a('('ol'(\ ing' I0 K:tn':t~ (1,1.; I. 

lip slatNI fhat JO Yl'ar,.; aftpr:t fon';::t fin' IIUlIlerou,.; ;;lJ\:l1l plallt" tLPIH':l!' hut th:Li 
tlIP.\' ar!' not filII J!;rowlI until :)0 tll ,10 Yl'ar,.; aft!'r till' firC', 

(,lar/on!n l'I'riicillai({ at t:tin;; gf!'Ht l'''! ahttndalH'(, 20 to ao yl'ttrs aft PI' n Ii rp (I.;; '. 
Following fir!':; t h i" "lwei!';:; nltly rl'g('IlPI'l1t {' frolll ull!lpl'grolllld part:i 01' 1l.llbul'll!'d 
iJit" of t {,aHus, 

lcl/ll/dophila l'rirliorlllll [Plld" to Ill' ('OIl('Plltrat('(1 Olt org:Ulie sttb"tmtt~ <I (,(,M'­
ing wood auel Imll;; of hUIlItI~ Illalprlnl 1l:Lr<'d by forpst fir!';' (/;~,il, • 

•\'cpit.rol/ll/ IIrl'liC'll1l1 n'al'hl'.~ it,; b!"t c11'\'('loplIlPnt in 11ll' fm'P!'t IN.! I. Sarra" 
(f 81,1 rl'gardl'<I it :1'; ('olllp:lmhl{' t (I pplt igl'r:ts frolll fill' "t :tnd poilll of Ol'C'IIIT!'II('P 
and r!'procitl('iioll following' firp:;, 

Pr1li{J('ra nplil/w,w ('an PIHltlr!' Itlor!' shadl' t li:Ul lIlost of Iwr Hl'iH'Il'; IS,;!, H:ln'n:-' 
(1841 poillt{'(1 ouf that thl' hnhit of g'1'(J\\"th (0\'/'1' th!' 11l()"" alld Ih'IH'1l ('o\'!'rl 
r('nrlpr,; thi" plant liabll' to d!'~lnlt'tion hy fir(',~, In iJurJI!'d :tn'as it O('C'UI''; 011 till' 
1110:-;1 lightl~' bUl'l1l'd ~pot~ or an':t,.; lIli:-;s('<I hy Iir<' :lnd from thp,;!' ,~pl'(':l(I" out: 
mtllPr rapidly. 

SI('I'('ol'(w/oll IlIIsdwft. r('quir!',.; aiJout ].i ~'(':tr" to attain IIItLxilllll1ll "iz(' iii;.!!. 
LYllgl' IS.! J rpfr'rrf'd to it a" fa,,( gl'l)\\'ill~: it (':111 pro<lU('(' fulh~!,()\\"11 t It:ll1i ill ;i to (j 
Yl'ar:i. f'an'as 1I..J.1' l1otC'<I that S. JlII,~I'I/(lI(' and S, 101/11 111(1,<11/11 ,grow ('I(l';{' to till' 
ground, Till' I'plat h'ply stmng prinl'ipnl :lxi,; i~ IHtrt Iy l'1Il11l'ddl'd ill lhp ~oil :Lnrl 
"[[PI' fOI'!'st firp,: thi,; lila), 1'('lIutin t11)(I:una~pd. ilms "pr\'lug for n'prodtH'tioll. 

Succession After Fire 

FOf'('SI Y('~('t:ltiOJl d('\'p]opnl('J)[ follo\\'illl,!' fil'{':; ill til(' int('l'iol' or 
Alusklt is rwitlll'1' 1\ ('ol1lpll't!'ly fol'tuitous, I'lIlldorn PI'O('PSS nor is it un 
ilwnriab](', hil,!'hly ol'dl'rly proCl'»s ('los('I,\' dil'('ct('d hy It Illystl'l'iotls, 
1)('IH'fi('Plll ":\llUII'{'." ElplllPnts of 111(1 fOl'tuilous do ('xist hut th(,I'{' 
IU'(' nlso ('1('Illl'nts of 01'<1('1', Ill. this 1'('51)(>('[, condit iOlls in til(' fOI'!'st» of 
Iht' Alnskit inll'l'iol' Ht'l' nol fundILll1l'nlalh- difrpl'{'nt 1'1'0111 lltos!' ill Ihl' 
fOI'('s[s of r('~i()lls I () I h(1 sou I h, 'J'hl' \\Ti'(l'r dews IlOl tl('('Pp( 11](1 ,'i('\\' 
t hat ('('()lo~i(,Hl pl'ill('ip\(>s tlt:lt fI.pply ill tIll' tl'llljlPI':I.I!' Will' fin' nol 
n.pplien,bl(, in till' fol'p»!s or t hi' :\01'1 It, Till' ('olloquilll di(,tulll tim! 
"AI:1.sk:\ is difr('I'l'Itl" 1l('prJ 110t ('ltUSp [ht' ron'sl ('('()I()~isl to di;;('lll'd his 
working lools dp\'ploppd ill low!'/' Illlilu(Jp:;, . 
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In this slud,\' il \\'ns ('on\'pnien{ 10 l'lllploy Ihl' ('OIH'l'pt of climax 
"w'getntioll in tbe st'ns(I of scif-1H'I'Pptutl,ling, 1l'I'minnl plant (,OIl1Il1U­

nitil's of {'onsidC'I'n,hlp slnhilit,\', Two cn.[pgol'ic's of {'Iimnx ypgplnlion 
IlI'P distinguish('ri·,-climntic nnd physiogrnphic, rrlll' dimnli(' ('limnx 
(on'st is l'l'gnnlNI liS thl' tC'l'll1innl slng(' of SlJ('('p~sionnJ dc'vc'lopnlC'n( Oil 

1110<l(,I'Ot('1,\' \\'('ll-tll'ilinC'd lIplnnds nnd (h(' physiographic dimnx fon'st 
is r('gfll'd('(1 :)S I Ill' l<'l'minill slngC' on poorly dl'nin('(1, 1'('1:1li\'('I,\' ('old 
nl'('I1S, Fl'om (hp gtnndpoint of sltl,hilit.\' tlll'I'pis littlc' difTc'I'PIl('P 
h<'twl'<'n:l clill1ilfil' dimnx Hnd :t ph,n;iogJ'Hphic ('Iimnx' fol' pl'H.etienl 
plll'pOSPS, hotit mny \)p I'q:!;:ll'cil'd ns spif-IWl'lwtll:1ting, tl'l'll1innl ('Olll ­

11111lliti('s, TIIl'I'P is no impli('ntion tlm( dimnx fOl'l'sts nn' dl'sinl.hll' 
and thn,( sllbdim:)x rOI'(':';ls :11'(' II IHI('siI'nlJjl', elilil\' III list IISlllllh' 
dc,tel'min(' (hl' ypgt't:)lion 1,\'1)(' most, dpsil'l'd; in sOInt' eil'('umSl:lIlc'(:s 
this tYI}(' \\'ill J'('pJ'('spnt nil <'nl'1,\' 01' inlpl'J}le'dinlC' sInge' of suc'('Pssioll 
nnd in othpl' instnl1('l'S i( \\'ill 1'(,PI'('Sl'llt. Ihe Ipl'lllill:1i slngC', hpl'l' calkd 
till' dimnx. 

Tn til(' following pngc's thl' p]:)I1[ ('ollllllunitips C'1l('otlll[l'l'(,d in 11ll' 
fOI'Pstc'd 1'C'giollS of th(' ~\'I:lskn in{('l'iol' \\"illl)(' dp;';('l'ilwd alld thl' ('OUI'Sl' 
of SlJ('('('ssj()J) i!lel i(':ll ('d, 

~\s nn aid to ull<il'l'St:lIldillg til(' SU('('(',:;,:;ionll':tding to dimas f(lJ'p,:;[ 

cOllllllunili('''' :lJId lh(' rl'tl'o~I:('s,;ion tlint follows I'PI)PHI('d fil'l''; ill tlil' 
Y:1J'ious fOI'('st Iypps, It s('h('lIl:lti(' I'(,PI'(,Sl'III:1Iion i;.; showlt in figlll'(' lO, 
This figuJ'(' J'('pI'Ps('nls a g(·I\l.'rH]izHlioll of Ihl' ('OIiI'Sl' of ('\'('Ilt;.; oIJ:;('J'\'l'd 
in thl' lipld, ~\.l)(,I'I':lJ\I ;';\l('('ps"iollnl ;.;1:l~('S and l't'trngl'Pssin' cli:Ulgp,; 
111U,I' 0('('111', 

Recentl). B"rned Areas, Currentl), Regenerating 

:-;OIlH' :))'(':IS \\'PI'(' hUI'II('<I ';0 l'p('l'llth' Ihat thl'\' ('otdd not 1)(, H;.;:;igIlPd 
to SI)(>('ifir' (0 J'('S I lypC',; 01' pi:lnl ('ol11;l1unitiC',;, 'Till',\' :U'P in it slag(' or 
ypl'y I'npic1 ('hnlli!;l', \\,jlh till' ",itl' 0111,\' pal'liHlly o('(,lIpipd :lnd willi 11('\\' 
pl:\ Ill,:; ('11 1l'l'ill~ (':1('h ,"l'HI\ Th(';-;p 1>11 I'll,; 1I';1I:t.lly \\,(,1'(' 1('';'; Ihan I() 
\'PHI'S old, 
, TIll' two Jl10:;1 impol'tl\,1l1 l'(lIIdition;.; Ihalinflul'IH'P dl'\'l']OPIIH'llt or 
;.;p('tllings in I'('('('nll,\' iJuJ'Jll'd ill'('H;-; itPIH'ltl' [0 1)(\ (I) til(' PI'l'';l'Il('p of 
"illhl(' s('('(1. alld C:2) (,SIHlSl'd ll1illl'l':ti soil. ~\,; 1l1l'llliolll'd l'Urii(,I', l11an,\' 
of thl' pioll('!'!' ,;pp('i('s PI'OdUl'l' :l!Jundall( sl'l'd Ihnl is J'('ndil,\' dis';Pllli­
IlHtl'd hy wind, 'I'll(' (,XPOSIII'l' of lllill(,I':il soil i,; impol'lant fl'om [Il!' 
';lalldpoilll or sppd ~pl'Jllilllllioll nntl sl'('dling ,;un'inti :lnd gl'O\\"th, 

'\lilH'l'nl soil pl'oYidl's:1 Jllor(' f:I\'ol'nlll(' :-,('['dl)('d tllnn dllllTPd orglllli(' 
mlltlt'l' I>l'C':1t1s(' thl' I'oI'Ill PI' IIIIs 'I) :I 111(11'(' ;.;t:thlt, IlioisttlJ'(' supply, en 
sOJll('wlint ]0\\'('1' ';tll'f:I('(' IpJllIH'r:ltUI'C'S, :tlld (:~) n grl'll.tl'l' Stlpply or 
J'(·:t.dily H,y:\ilnhl(' pl:Illt Iltitril'llts. 'I'll!' i!l'l'al importHIl('l' of l1Iin(,I'nI 
soil sl'C'dIH'ds for s('('dliltg ('slnlJlishnWllt \\'HS oh:;l'rn,d l'('pC':I{pdly. lit 
th!' HI'{'/1, sw<'pt hy [ill' gl'(':tt fin' on Ih(' Kplt:ti Pr'ltiltstlln in 1047 til!: 
Illnjority of s('C'dlings dl'\'('lop('d Whl'I'C' t hl' fil'l' Illld htll'lH'd d(,l'ply, 
('xposilli! milH'l'nl :;oil. :-;c'l'dliltg~ of ill! ;,;pl'('ipS 1\'['1'(' ';l'HI'('p in ;;illintiolt;; 
wlwl'(' til(' fol'C's! floor Ill!) [(,I'inl w:t;.; not nPPI'('('in hl,\' I'l'<iuc'('d by IIH' 
iiI'(' altd tllc' ;;ul'f:)('c' only ('IWIT(,d, 

Tilt' pxU'llt to whi{'II' ndltc'l'nl ;;oil is ('xpospd hy lil'l' \I'ill, of ('OUI'S(', 
\'HI',\' wilh lillI(' nlld plll('('.ln till' !'l'('l'ltll,\" IJlIl'IIpd ;';PI'U('(, :11'(':];; 

!':mJllill('d ill till' ('(ltll',-H' of this ill\'('stignt,ioll, (ill' propol'!ion or nlilll'l':t1 
:;oil Stl I'rll('(' l'xpospd H\'PI'Hg'!'d II hOIl t :{;i !lPJ'{'1'1l1 hI! ( \,11 l'iC'd i'1'01ll II bou I 

• 


• 


• 
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WHITE SPRUCE• CLIMATIC CLIMAX 
OR 8LACK SPRUCE 
PHYSIOGRAPHIC CliMAX 
Of>( POORLY DRAIf>(ED 

~ ARE;lS 

I 
I 

WHITE 
SPRUCE- SPRUCE­ WHITE SPRUGE­ BLACK 

ASPEN BIRCH SPRUCE POPLAR SPRUCE 

Wff~~~~~ 
WHITE SLACK 

ASPEN BIRCH POPLAR 
SPRUCE SPRUCE 

A single severe fire 

• ASPEN BIRCH OR ASPEN, BIRCH, POPLAR BLACK 

ASPEN POPLAR, BLACK SPRUCE 

SPRUCE, OR 

WHITE SPRUCE 

ULTIMATELY HERBACEOUS (flREWEEO-GRASSl 
OR SHRUB COMMUNITIES 

FlIi rm; Ill. .( 'h'1U):(('~ in fon'''! I YfJ'" follllwilll!; firf', 

• 
;) to Ion IJPI.'('C'tlt. BlIl'lIilJ~ I(,lldpd to bl' lllon' intl'l1s(' on I'idgp:'i tluw 
in ytlllp~\' :'iit IH1.tio liS. n.lld slOlH'S with soul h 01.' W('st !'XPOSlII'PS COIll­
monly bad 11101'1' Ill\/wl'tl,1 soil ('xl)()spd dIp!' ,I, fit,!' thnn did slop('s with 
north 0[" ('!l,:;t ('XPOSIl["t'S. Fin's :\,I.'!' O[[N! Ullu:'iwLLLy s('n'!'t' 011 ro('ky 
slop!'s or ritl~l'::;, , • 

~(orl' llotic{,lI.bl(' thlm IUlY influt'Il('(' or i()p(}~Tn,phy or ('XPOSUl'(', 
hOW('V!.'I', wn,:; lll(' C'[I'('('[ of tlie 1["('('5 Iltl'llI,:;t'in's on till' pit,IU'rn of 
burning- ill tht' fon'5t flool'. Tlti" influPIH'1' has hN'11 11J('nlioLlNI 1)\' 
Kujllln. (I.f) in his inn'stig-ntioIl5 of !ll(' I'fr(\('ls of fOJ'(·~t fiJ'(ls in }'illln.n<i. 

http:llotic{,lI.bl


Jlp ~t.:lfl'd (74, ]I. 3t)) thnL hurllillg- wa~ 11101"(' illt('lls(' ulul('r liH" tTPl'S • 
thnn ill t/w spn("('s hrt"'(,Pll thl'lll. Tn til(' ('\IIT('nl stud.\' it wns 
1'1:'1)('(( t(ldly OhSl'l'We! Lbn t, in pl'l1d icn.lly nil fi I'l'S, hI! rn ing- wns (/('!'IH'st. 
and most intl:'lls(' Ul.l(lPr I ("(II'S; Lhl' l)Priplwry of it g-i\'!'ll (/('('pl,\" 1)[11'11('(1 
nI'NI n.PPl.'oxinlllt 1'1,\- ('oin('iCi('d wi t It till' ('I'own projc'('[ ion of til(' f 1'('(' 
l'OIl('c'l'lll:'d, This rna,\" J)(' clu!' to t he following-: Fin..;l, nIlt! pl'Ohnhl,\' 
.most imporlnnt, is thl' fn('t tlln.t spru('(' I.I'(,('S hny!' IOIlg', if IlHITO"", 
('I'owns ,,"hich must inll'l'('t'pl mudl of thl' PI'('('ipitafioll ,,"hi('h falli; in 
Jig-ht ruins 01' in lig-ht sno,," storms. '1'1 Il' dric'st pl:l(,l:'s in a "pru('(' 
forl:'st mUi;L 1)(' imllH'e!int('I,\'lwlwnth th(1 (("('(' ('I'OWns, A s('('one! far'tor, 
"'hic'h is \('ss impo' ;nnt hut ";ig-niii('nnl. is tilt, n('('ul1lulnlioll of ('OIl(' 
~cnl('s fr(IC(U(lllll,\' s('('n nl'ouud th!' hn~('s of SPI'II(,(' (n'('s in slnn<is of 
s('('(I·hl'fl ring' ng-!' (Jig', ;'i), 

1n pnlH'r hirC'h, qunkillg' nspl'n, :111<1 111lisnlll poplnr stnnds hurnillg­
is lISllflll.\' [('ss intl'IlS(' t hnn in SI)I'U('(' nnd ('OIlSl'qllt'lltly It'ss millPl'al 
soil is t'xpo:wd, 

()pnsil,\" of \'('g'pt:lIion Oil 1'(1('(lllt hurlls ill('("('ns('s wilh til(' pnssng'p of 
tilll('. 'l'h(1 SIH'('i('s thnt ('Ilt(lr (,:ll'lif'sl spr('nd nw'(atin,ly :Ind. by 
s('('d and nn' sllppl('nH'nt('d h,\" 1:1,1('1' ('Iltnln(s, 

:-'PI'II('(" pHp('r hilTh, qll1lking nSI)('I1, nnt! hlllslllll poplnr I'P!JI'odu(,t iOIl 
nplH'llI'S ill Inll'IIPd nn':ls with ill OIl(' ,\"('nl' afl\'I' a (il'(I, 011 :.n nn'us 
('xnmilH'd, tlt(· 11\'('1':112:(' 1I111111)('1' of Spl'U('P, P:lP('I' hil'(,h, nllll PopUlus 
sp('('ips (qu:ddllg' tlSPl'lI :111<1 balslIlll popl:ll') ;-;('p(IIillg's lind SPI'Olils IH'I' 
IIl'!'(' \\':IS :2 ,(JO() , S,(}()O, :1I1l1 :i,oon, I'l'SP(,(,( i \'pl,\". Si ol'i-:illg- "'it It SJlI'lI('(' 

l':lng-l'd ft'(Hll non!' to 1:2,{}()() s('('dlillg's pl'l' :1<'1'\';:2.') P['/"('('1l1 of [Itt' plots • 
('olltnill('([ IHl s('('dlillgs. In p:lJll'1' bin'h, slo('killg' I'HIlg-('d fl'olll 1101)(' 
to l;~ I,()(}O 1)('" :1('1'('; ;~() 1H'I'('(,1I1 of (h(' plols hOI'(' 110 sP['(IIillg's 0/' SPl'Olits 
of [h(' sp('cil's, j)ofJ"II/,., :.::('('(IIilll!s :Ind sPl'ouls I':lng-ed fl'olll :i()() to 
J,".()()(} IH'I' :ll'I'P lIlld W(,I'P :1I)sl'l1t 011 ollly ;j pl'I'('pnl of nil' plots, 'l'II('s(' 
:lI'PllS hlld 1)('('11 htll'lll'ci 1'1'0111 I to 10 ,\'(,:lI'S pl'l'viotlsl,\", ""ith:lll :i\'(,I':lg-(' 
of l:j,OO() In'(' s('['(IIil1g's 1)('1' :1(,/,(' :lIr'(':I(ly PI'('s('nt nlld witlt tlt(1 P,'O('(':'::S 
or l'pgl'lll'I':llioll cOlltilluing, )H' \\' fOI·{':.::t stnllds \\'ill follo\\" tho;-;(' d(.· 
:;tl'O\:['<I. Tliis C'OIl('iliSioli i:.:: slIiJsl:ll1tialpd In' llip fn('( tlint in (It(' 

!llt(,I'iul' of .\111:'::":1 111('1'(' nl'(1 [l)':I('li(':lIIy 110 I>nl';'PIl :lI'(,:lS I'l'slitting- fl'om 
si ng'lp 1)11 I'IlS. 

\"('I!<'IlIt in I'ppl'odli('l ion following' fin's i;-; 1:leking- ill IiiI' SPI'U('PS, 
{)('('asion:ll in YOIIIlI! :Ind lIlid.dl(,·:lg-l'd pnppl' bil'ch, bill \'('I',\" :lhllnd:llli 
ill <Ju:lking- nsp('n :111(1 IlHlsnlll poplHI' ((il!. I J). "\ s!'I'i('s of Inilll('I'l' 
plots 1\"('1'1' f'X:lJll!IJ('d. along' n II'nIIS(,('( It);) f('!' [ ill I(,1lg'1 It , :lITnlll!l'd so 
that it s:llllplpd 111(' 1'C'pl'olilJ('tioll ('slnhlislwd. und!'!' a fi)'(,·kill('d IISP(,11 
1:),1 ilwln's i/1 dianl!'! ('I', Thl'('!' ,\"(,HI';; had I'lnl,:-;('d sill('(' til!' fil'(' 
O('('\I1'1'('d, Th(' lnt:d 11111111)('1' of ;;('l'dlillg:s and /'001 SII<'/;:(,I'S II"ns :)[l,:~:)1l 
Ill'l' !lCI'('. of ",llidl :Hi,:2:W \\'('1'(' 1'001 SI1('k(,I''; :IIHI :2:~,12(] s('('dlillg;;, .\11 
I'oot Sl)(,/;:!'I'S ('X('(,l'<i('d a h('il!irl of J fool nlH[ n IH'I'C'l'll! of t Ill'lll Itlld 
nttnJIH'd :l h!'itdlf of :2,;i to fLO r('('(' Till' IIlOS! II('ll\·ik stlH'kl'd milll('I'(' 
';UPPol'tpd X(] 'I'oot B\l('k('l's nud. ;)4 :H·(·dlillgs, tltt· l'qUi\':ll(,llt of l:H,O()() 
,;t ('illS pC'I' U('I'P (fig. 12 L 

Th(' SPl'lI('PS ('OIH'p('Il('d UI'I' tlt(· w!tit!' SPI'Ii('(', POl'silrl. sJ)I'U('(', Hild 
hlnt'.k SIW1U'(', '1'1'('(' hil'!'/r('s a/,(' pl'ill('ipnll,\' Alnslm PlllWI' iJin'lt nnd 
}i:l'l1ni papl'l' hin'h, or tilP poplnl's, flllliking asp<'11 is b.\' fal' (II(' Inost • 
niJulI([:lllt, I>t'illg" pr(,';(,lrI Oil Ilt'ady all plols. BnlslllH !loplnl' is (It(' 
('(HIlIllOIl t'O! tOllwood of till' illtpriol'; hlll('k ('01 tOllwood is a {'(las!a.! 



• 


• 
Frr; !'Ill,; II I 111-,\ ('HI'-old 'Wild of hla('k 'llI'IH'!' Iii I h ()('(':I-iull:tl quakiug :L-jl<'h. 

IJllrlIl,d ill nl17, .'\01(' .tilllllci:1I11 gru\\lh IIf ;i'jl"11 n",1 ,Iwl-I'r' '\1'11111101 lil'!'­
kilipil :l-J)I'1l In'p, Kpllai 1'l'llill-IIln, H),ill. 

140~ 

FII.l IU. I:!. ,\"1)1'11 n'prodlll'lillll :u'olllld a 1:1.I-ilH'h \in'-kill"d a~p('II, Ih,,,d "" 
a IrHIN'!'1 :l ),':11',- :dll'l' IIII' Iii·... 1\"II~1i l'I'lIill'III:I. 

• "I)(,(·j!"..; or lilllit!'d ()('('IIiTPIH'I' Oil III(' 1\ ('11:1 i PI'II i 11,,11 1:1 , :111<1 Pl'l"illlP" 
ill tilP 10\\"('1' Si/silll:! Hi,,('/' 1"11111',\. hI/I is 1I11kll()\\"1I 111I'Ollg-lln1l1 till' 
ill (('/'io/' pm!>!'I', 

shl'uh J'['p/'o<i.lI('tioll ('oll"ist,;; jll'p<iolllillUlltly or willows whi('Il, ill 

tll!'i/' l':Id,\" ,\(':1I'S, 111'1' p":l<'li('IIII." illll)ossild(' to i<ll'lItil',\', Thos!' 
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l't'pres('nted most abundanti,r in unbul'n('d lu.'l'as lldjucl'nt to ]'('(,I'nt 
bm'l1s were Bebb willow, Seoulel' willow, litUetl'ee willow, find BllTcla}­
willow, Stoeking with willow l'Ppl'oduction uvel'figed, 1'01' all plots, 
5,700 sepdlings and sprouts P(,I' U('I'P, till' numbers rungiug hom none' 
to 53,000, 'Willow J'l'pl'oduetion was In('king on 25 JlC'I'(,pnt of tilo 
plots, Sprouting fl'om fil'p-killpd young \\-illows is abundant hut. old 
slIPPl'psspcL willows pl'oduc'(' fpw sprouts, Of thl' olil('1' shrubs, ('01'11118 

canadel1sis, Rosa acicll/oris, find \'([cciniIlJn l'itis-idaea al'(' til{' Illosl 
nblllldullt, 'wing found 011 1I('itl"," ull l'pc'Plltl,'- l>lll'!l~'d al'('US, O('c'n­
siona] Ul'l' Ledwn pal1lstre ssp, r/('('umb(,lls, L. l)(l/MII'(, ssp, !/I'()(,II{al1rii­
cwn, find ITocciniwll crJsp illMlI III , 

Alnus sin lI.(Lta Poiell/illa rl'ufic08Cl 
.11. iemI. i(olia Hibes lrisie 
,ArctoSI(ilJhylo8 al7)i 1/(1, ssp, rubra S'/U'phNrlia l'an(IIit-II.Nis 
A, UI,'Cl-lIrsi 1"accill;um u/i!lil1081Wl 
Em p('lrum 1/ if/I'um 

H('pl'odlll'tion of ::hl'lIhs olhc'l' thull willO\n; ill I'Pl'Plll burns is for Ihe' 
most pitl'l ,'ef;ptntiYl'. with :-;Oll~l' s('pdlings d('\'ploping fl'OIll s('('e1 ston'll 
in tl1(' fon'st fiool', 

Gl'nssl'S ('/1[(,1' 1'('('('n[1HII'ns ]}J'ompll.\', lIsunll,'- apIH'Hl'ing withill 1 to:2 
~-pnl's a.ftl'l' fLfiJ'P, Tlu'('p SIH'('i('s, A{Jro81is scabr(/., ('a/amrl!Jl'osfis 
C(L Il(UlellSis , and Ffsluca altaica, pl'('dominntC' Oil 11I'PIIS n'('l'ntiy bUI'II('IL. 
TIJ('s(' Sl)l'('ips hayC' n, 1'(,IMin'I,\- high fJ'('qu('IlC'." of ()('('lllTl'llC'P, but 11ll' 

d('nsil,\' of tbpil' C'OY('!' is 10\\-, gl'IH'l'nlly I(·ss Ihllll 10 IH'I'('(,IIt. Ot/I('I' 
sp('('ic's O('('flSiOllnllr PIl('Olllltl'l'('(l, and ('lItpl'ing itftC'1' til(' Ihil'd 01' foul'th 
,n-fll' following' [itl' (iI'P, HI'(' .lrcfa[jl'lIsti.., /atUo/ia, ('a/alr/a{Jroslis 7)/u'-
7Jll1'((SCI'1l8 , find Poa 7)1'atel/sis, 

Gl'llsslik(' plnnts ltPPl'fU' in SPIU'Sp IIl1111lwl' :3 10 ..J- ,"('III'S followillg 
fin's, ('an,I' cONeilll/O, (', II/(',Ii(/. (', rossii, 1111([ JIJII(,/I,~ C(lslrl//{'lIS 111'(' 

])J'PSP Il t. 
A lIuml)!'1' of spc'eiC's of fOl'bs IlI'I' J'('pn'S('1Itpci, Epilobiulil (lIlfj1/8ti­

jolillmis til(' most a,buncinllt plftnl, oftpn ntlninillg' IknsitiC's or C'O,'(,I' 
of as much ill'; nO PPI'('c.'nt. 11 is pl'('sl'nt in PI'll.l'ti(,ldly ("'PI',\' 1l.J'l'a I Itn,! 
hns h('l'n 1'('('(,lltiy s\\,ppl h:\' fil'l'. Sp{'('ips of ',lIj1illliS. c·hidl,\' I., 
l)()l!!ph?JlI1J,~, n,I'l' likl'wis(' n,buncin,nt but ci('llsit,r of (,0\'('1.' uSllnlly is no! 
mo1'(, [11il,1l fj 1)('1'('(,111, Lini/aNi bOI'I'alis V'lu',(/mericollu is wid('I,'­
distJ'ibutC'C.I but cil'llsilit's arC' lIsunll,' VPI'\' low, Pole/i!ultililfl C((('I'/I!r'1I11l 

ssp, Vil1081l'lil itnt! Pyrola 8(('Wll10. il',,(' ('oinmon, 

FOHH~, OCC'At-;WXAf, TO HAHI'; 

,.lehi/lea. borNllis E, ]JI'afl%~f 
Aster sibeticu8 g scil"lJoi,/es 
,Astraf/alu8 allJillllS '~'rifl('r()1/ acri,~ VHI'. ((8/rroi!/f's 
('omanr/I'n /h~ido Oa/il/Ill bON'a/,' 
('ol'ydalis SfmlJfl'l'il'('I/8 (/flltiu //(/ }Jl'opi/U/lI(1 
lJesc1/l'(dnia 8opliioi!/l's f/U/Y8CII'IWI a/pin /I m ssp. (I IIII'I' i­
E7n~/obi1tln ar/fIlOC((1t/Oll ('Will III 

• 

• 

• 

Eqllisflum al'l'('118(' LIl]Jinlls al'cficllN 



• 


• 


• 
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Jlerlellsia P(LJl iculala. Silene 1.IJillialnsil: 
()j:yiI'OP1'S Cam7Jesiris Yfir, rariOl!8 Solidago oreophila 
Pediculari8 {abradori('a Stellaria lOllrdpes 
I"'imula cUlle{fo/i<L ssp, 8a,rUrug­ Tofieldia ('occinea 

ifolia Trienialis (,llI'OP(/NI ssp, arc/iea 
Pyi'o/a (l8(l rUol i(l ,"aI', ill co r iI (I fa 

During- til(' first 10 ,n't1.l"s no 1I01C'worthy chnngt's ,\'('rp 01>S(,I"\"P<I ill tllC' 
forb ('oY('r otll('r thnll n, g-mdlln.l illt'n':lsP ill tlH' llul11bpr of SIJl'cips 
n'I)J"t'st'lltpd nlld ill d('llsih- of ('OYl'r, 

~[OSS('s lll'p limih'd to n j'('\\, sIW('it's tlwl hp('ollw ('ommoll to ahulldallt 
011 I'p('('ntiy hUI'Ill'd nn'as 3 to 4 YPfirs nftpr II fin', ('erato(/o/t pw'pu­
rell8 is <1. fil'(' SIH'(,jps llpppnrillg :z to 3 ypars nftpr firl's nile! spl'('adillg 
mpidly, Oftl'n i I at [nills n. (kll"i t," of ('o,-('r nPPI'O:l(,1ti ng 100 PPI'('('lll 
Oil clt'ppl.\' blll'lll'd nrl'lts wht'rl' mill('rnJ soil hns I)(,PIl (Oxpos!'d, ].Joly_ 
tric1wm commulle (alld to n. .It'sspr ('xlpill p, juniperillllm) (,lItt'I' with 
('erutor/on, Th(, Jiv('rwort Jfarcha/llia polyli/orp!w is also a fil'(' 
SI)('('i('s, ('lIte'rillg bUI'IJ(ld n.I'(·ns \\-ithill thl' firsl :z ."pn,rs following n. fil'('; 
locally it may n.U ai II H dl'n::;i t,'- of ('0'"('1" npPl'oHehi Ilg 100 IWI'('('11 t. 
Thpsp 1ll0SS('S tllld tlll' lin'l'wol't al't' llll' 0111,'" I'ppn'st'lltatin's that 
npp('nl' ftbundnnll,'~ in bUl'Ilpd ftrCHS dUl'ing til(' iiI'S! 10 ,\"pars, Fl'om 
11n ('('ologil'lll ,-i('\\'poi 11 t I ht'.\' lU'l' of i nll'l'('st Iwcitusp (IH'Y d(',"dop 
quiekl,'"' [Milling It d('n:3l' prot('clin' ('0'-('1' on l'xpospd mill('1'l11 soiL 
EitlIl'r wind or wall'l' ('['osion of soil thus Pl'otpC'il'd SPC'ms impossibk, 

Licl1('ns 0.1'(' rf1l'l' in bUI';wd lIn'H.S fol' the fil'sl lO ,'('ttl'S, O('eHsionalh" 
Pf,ll'"!lfl'(l ('(/II ilia \'Ill', ruff'sct'IiS nlid p, co 1/ ina "aI', 8 puria aI'(' sPI:it 
urt('J' lhl' fourth 01' fift h Y(,HI', Th" frulil'os!' 1,t'illlIPl'J' lidIPl\(, SPt'm to IH' 
cornpldl'l," nhsl'nl, ' 

Pel/leI' Birch T)I/le 

This lypl' I'l'pn's('nts n. J'l'lnlin,I,'- l'nd,\- stngl' III fon'sl su('('('SSiOIl, 
('om pUl'able' lo f h(1 q unking nSIH'1l I.."P(', It is of wid('spn'n.d O('CUITl'Il('e 
Oil th(' uplallds in tl1(' inll'rioJ', Iwing- ('spl'('inlJ,'- pJ'omilll'll1 on the 
KPIIlli Pl'ninsuln., ill th(, .Knik AI'I11, lIn'n" ill tlJ(' Tnlk('l'tllll ~loulllaills, 
tlnd. ill tlIp TannllH Valle',", Typl' boulldn:rips nl'p usul111.'- shul'p, as 
,,"ould 1)(' ('XIW('(pd ill \'ipw of t il(' fnd lhat thl'.\' frC'Ill'I'lllly Il1H1'k till' 
p<'ripIH'ry of :t fiJ'e', 

'I'll(' fon'st 11'(',' ('ompositioll in Iht' pn.p(·1" birch 1,\'Ill' is shown ill 
table :~, C'hnl'lw(l'J'isli('nll:,T it is II PUI'(' (YPt' hut O('('llsionnlly nspNI, 
and 1'll.l'dy bnlsll.11l poplnl', npP('llJ' ill Ihp mnill ('I'OWIl el11l0PY, Sent­
l('I'('(1 whill' SPI'U('(I, O('('lIITing- ill lill'lllll.it·J'sloJ'.", nn' fl'('ql!l'nlly ('n­
c'ollntC'l'C'd in stnncls mol't' L1mll 80 ),P:iI'S of ll~e, ('PI'taill othel' tn'(':;, 
l'OIlIIlH'ITin.lly unimportant. nppl'llJ' in lhl' undl'l':;tol'Y, These in­
dudp thinll'af nld('r nnd ~itkn nlclt'I', Both of tlH'Sl' SIWt'i('s lin' most 
('ommOIl in nuttlll'(' or (W('I'IlUI.llIl'(' stallds, Of thc' ",mows thn.t nUllill 
:;;mall 11'('(' si7.p, Bl'bl> willo\\" fwd S('oul<'1' willow may be .IlH'lltionpcl, 
Bolh Ill'l' O('('Hsiollnll,\- ('lll'oulltt'J'('d in stltllds l('ss tlllui' 80 ,\'PIlI'S of ag-p, 
IlIitin.1 slnnd dl'llsity is "l'I',"high; 3,000 to (i,OOO 11'(,('s ,wr a('n' is Jlot 
UII('OIllIlIOIl lIt ~tJ ,,'('n,n.; of agt', ,(,IJ('I'(' n.ppl'llrS 10 1)(' lI. 1'l'lJ,sonltbl,\" 
g-ood ('xPI'(':;sioll of domillllll('C' ill (la.pl'r hil'('h ,\'ilh the' rpslIlI that 
Il1ol'tnlity is .h('a,'," ill stallds of slllull-poll' si7.(', By I.h(' liIHl' lhl' 
SlllJlds art' tiO to (i() ,,'('aI'S of agl', th(' IlUIllJ,l'I' of ll'Pt's hilS droript'd to 
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TABLE 3.-Composition of paper birch stands in interior Alaska: N1tmbcr of iree8 
and basal area per acre, by stand age, species, and diameter (brea.~{ Mgh) gr01tp • 

Diameter 2 Diameter Ii Diameter 10
':J1rees 
inches and up Inches and up inches and up 


Stalld age, plot number, and species linch 1---.----·1---....-"''--1·---,..-- ­
and liP '!'rees 'l'ree. I '!'rees I

per nere 

in dinIn- per Basal per' Basal . per llnsnl 
etcr nere firea Here urea acre aron 

20-year-old stand, 1'51-1: lVO. 
_ __ SIJ.fl.-;;::--S".ft./-;;::-1 8". fl.No.Kenai paper birch._.____ ... ••• ... __ . 2,560 1,32051.1 10 1.4 0,0Sitka spruce.••______ • __ .. __ •• _._ .• ___ _ 210


Moulltaic hemlock ___ ._. __ ... ____ •.•. _. no 110 4. T,((IIIIII 1'1III II1)1

'l'hillieaf aldeL______ •___ . _.... __ 1:10 ~~ (1)' - 0 0 /I ()Bebb wlllow____ ,______ .•.. :J40 2S0 (ll 0 0 /I 0

25-year-old stand, J'51-0: 

Alaska paper birch..... . O,3liIJ 2, HII i5.0 20 2.71 /I I o
White spruce ____ ........ _. 
 4U o II o I) 1 III II
Jlebhwillow.. _...... . I~I) UO (ll o (I I I) ! II
·jO·year·olll stand, I'fjj-a7: 

A iaska paper hirch .. .. 2, :J20 I, iliO 75." ~II .) - j f) 1 I)

Sitka alder_ .. _...... __ . l,OUO ·120 (ll U ii' I ; 0 o
&5,)·cnr·old stand, P51-30: i

Alaska paper birch_.•.. I,Oilll I,O!IO 130.2 -IS!! 8;;.8 : II i
Ritkn ailler_ .. , __ .,._. 4U 10 (Il o 1
U 0,SO-year·old stands: 

1'51-22: 
Alaska paper birch •... ·1:10 430 :l2() ()77." j IlRcolller willow •• ____ _ Sli.2j

·WI) 2UO (lJ 100 (') o (1Bebh willow. __ 20 iO (ll o (l /I II
I ._ ••••• 

Sitka alder_ •.•. ___ •.•• 580 100 (I) I (I o U o
T'·19-21: 

Kenai paper hirch .. ___ ~_ .j:lO 72.5 I (i0.3 ; 10 (i. 0
Ciuaking aspen_ •. __ .... 241) I'
·130 I'

100 100 21.4 70 18. S o o
While sprm·e ...... _.•. 111 10 : a..) 10 3.5 I) o
P.J9-22: 1 

Kenai naper bireh ,_ .. _ (;00 (iilO 81. 7 3:1/1 (Ia.2 . o o
Rcouler willo,,' _ ..... _'., 
 10 10 (ll 10 (ll o I)


]>·19-2:1: 

K:ena\ paper hirch .•. _ ·100 .JOO (in. 2 21fJ til.·1 O . II
Quaking aspelL ... . 
 340 :HO 48. U ISO ai. H ' IIi /) •Seouler willow ...... . III I HI (I) 10 (1) U o
1'·!!I-20: 

Kenai paper birch.___ 280 ! 280 1 tH.r; 1 220 I 
 01.1 III oi. ijQuaking USI cn_~ _____ _ 2110 i 21¥1 I
2Ur, .!!I./I ·11.2 0' 1IWhite spruce __ •__ •___ . 10 ' HI' 4.4 10 ·1.4 /I ' [1
Scouler willow" __ .. • . 10, IU (I) III (ll I) , I) 

UO·year·olel sland, 1'50-12, A lasko IlIl"er 
1 
I
hirch•. ___._...____ •• __ . 510 5111 , 127.2 ·170 12·1.·1 30 : 22.7
11O·ye1lr·ol<l stnncls: 

1'51-:15: ! 
Alnsku pOPer birch_ . ;l:J1l a2() 10.;" Ii auo 10·1. 2 50i a:1.2White spruce_ ... 1;10 120 13.5 50 8.1 () ! (J

l'51-3S: I
Alaska paper bir('h_ 2S0 250 1·10.1 2"10 1;19.7 101;.2White sprllC(!_~ ___ _ 70 no 12.·1 .1/) 11.0 14gI Il
Sitkn nlder__ .•... 
 aao 110 (,l o IJ o120·yenr·ol(l stnnds: I 

1'51-30: 
 I 


Alnska pnper birch .•. HO 125 
 53. Ii I flO 51. 0 45]' 38.1While spruce_...... . .. 25 2.; 2!i 7.·1 II I)

Greenes mountain·ush ... .. 75 15 (1;·4 i II Il 0, o
Sitko nldeL___ ...... .. ..... . 
 iiall Hl5 (1) I o o 0; o1'51-10: 
Alnska paper blrCh .. _..• _ :120 118.1400 170 7·1.7
White spruce____ 110 IOli. 'j I' 70 sg I (J18. II 18.2

J?5L-41: 
Alaska paper birch" ...... 120 02. I DO 00.8 50.3White spruce.__...._.•.•••• I:~50 I' 
 50 11.6 30 D.9 oSitka alder..________. __ "... b~ I
2·10 • o I) ! o o o, 

1 Bllsal nrcn 1104 determined. 

Itl'Ollnd. 1,000 pel' acre and hy 80 yNtl'S t.o ltbou Ii 500. AftC'L' 80 yours 
the decl'cnse in llUInbors continues, but at a less rapid rate. After • 
100 to 120 yeaL'S, the basal area of the papC'l' birch f1ppeal'S to dC'cline 
and thali of wiJit(' spruce inCl'enses. Defect;, in the form of vC'l'ti<;nl 
cracks (fl'Ost cntcks) jn the boles of the Inrgcr trces, nnd decfl.Y, 
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ttpparently due chiefly to .Pomes igniar£us (Fr.) Kickx:, become 
increasingly noticeable after the stands attain an age of about 100 
yeo.l's" 

Forest-canopy density decreases after the forest sLand is iLbout 100 
years old; this deer"ease results from death of individual b~_ ches and 
all aspen" Subordinate vegetation occupying strata helow a height 
of 6 feet usually ha,s a, density of cover amounting to 30 to 60 percent" 
Application of the concept of stratificiLtion of vegetiLtion WiLS attempted 
in ti1(' paper birch type hut \\,itholl t notable results" Grcatest densi ty 
is seell in the la,,\'el' from 0 to 2 inches in height, thiLt 2 to 12 inches in 
beight, and the CL~lltL'H.l p:u-t of the main crown eanopy of the trees, 

?vIa.ximum he"ights in the pXiLmples of maturc or ovenuatul"C stands 
that were examined seldom eweeded 80 feet and morc ftoequcntly 
were iLround 70 feet. ~Iaximum diameters wel"C seldom over 18 to 
20 inches and usually were less" 

}'Iost young paper birch sLands arc evell aged hut in the course of 
their development to matlll"it~c they become more lUlcven aged" 

Tree reproduction is seanty" The average numher of birch, spruep, 
iLnd aSlwn seedlings Pllconntel'cd \nlS 185, 120, and GO pel" aere, l"('­

spectively" \Yillo\\-s also are poody represented; HI(' HVe!"agC' lIUmlwI" 
of seedlings pel" acrC' of all species combinrd was only :315" The most 
common willows are Bebh, ScoulC'l", and Barela"\',, 

The most abundant slu"ubs, OUIC'I" than the willows, ·1'U"C the follo\\'­
ing: Oor'nus canadensis, R1"bes triste, RoscL (lCh'1ilnris, 1'((,ccini7.un 'vitis­
idaea" 1'Lncl l-il'bul'lmm ('(hile" These occur in the majority of stands 
l"egn,rdless of their age" From the standpoint of conl", Oorn'us 
canadensis and'VacciniuJn vitis-ida('n arC' not.eworthy" LC'ss ahUllcliLnt, 
hut still common, are j\{ellziesia j"el'l'u,ginea, R'llb7J,8 pecZatus, and 
Vaccin-i1un cespito8um" ThC'se specil's arc more chametC'l"istie of 
stands oldrr than 80 years thn.ll they arc of "rotlng stands" 

SHIre.!lS, OCC.\SlON.\TJ :eo :HARE 

Em]Jr-il'1lln ni[jl'll1n lUbes Imdsoniall wn 
Ledum l](llustl'e ssp" decwnbell8 Rubus idacu8 val"" 8tl'iY08118 
L" 7)(llu8tre ssp" [jJ'oel/{alldicllliI Sambucus callicCll'lJ({
Oplo]J((ll(l,r /wl'l'i(hI8 S'orb1ls 8colmii IlCl 

Only one grass, Oalomaf/l'ostis ca.nadensis, is prominent in the pn.IWl" 
hin'1t typo" If. 1ll1,s fl, high fl"eq Uell(',,\', as n. rule OCCULTing on more than 
80 pt'l"c('nt of tho plots" Till' cll'llsity of eoyer of this sp('('ies (usually 
less than 10 per"c(lllt) ilw!"C'Hscs slightl,,\" ns the stands hc('ollle matul"O 
f\,nd stalt to open up" Pon pl"atellsis wns the only other grass en­
counLeJ"f'd in this JOl"('st type" 

Gl"I1.sslike plants, ('spet"in.lly Lh(' sedgC's, Hre pmct irally n.hsen t.. 

Fcmns, ~los'l' Al,'.TNDAN'I' 

Dl'yo]Jirwis (li.~illnct(/, PYi'Ola. (lsoI'Uo/'ia \'nr" inc(U'nala. 
E]Jaobiwn an[Jusf.UoliulII IJ" 8(;C1{n(/a, 
Eqy,isel'wn pi'atellsl' 'J'riellta/is ('UI'0J)(/I'll ssp" {/I'£'lica
Linrwe(/, bON'ali8 \'IlI"" (w/{'rica Il(l. 
L?Jco]Jodi'UHL annolinum (f'sp('('ially 

in sLands mon' than J00 n~n,I"S 
~~e) . 

http:1'((,ccini7.un
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FORBS, CO~fi\rON 

Arfllu,r'£(t lall'rijlo1'({ (i II Rtands kSR E. sc'ir'poides (in slands 11'8s (han
than ] 00 YPfl,]"S 01' ltgp) RO .n\ars of ngC') 

Dl'yoptel'is (tustriacn (in sLands E. 8ylvah'cwn (i n stands more 
more thall no years of agp) than 1] 0 :'--PflI'S of agC')

Equisei1tm at'vense 

Fom~s, OCCASIONAL '1'0 RARE 

A.conif1lm delphinifoliu.m GOOdYfl'Ct 1'I'pl'118 Yflr. Ojlhioidr'8 
Comandra.lim:dn .;11I'rfellsia l)(111iculata 
Corallol'hiza trifida 

The most fLhundn,nt mossps m'p Jlylocomiwn spiel/dens, Pll'w'oziwn 
8chreberi, and Po/ytl'ichum C01mnune. It fLIllWfLl'S that· II. .<.:plendnz8 
C'ntel's somewhfLt ]atpl' than thp othC'l'. two speciC's, fil's!: Iw('oming 
pl'ominpnt aftC'l' thp stands IlflYC' passNI an agC' of n,bou t :10 :\'plll'S. 
Aftel' PfL1lt'1' birch stfLnds Imyc fLttainpd fLIl flgO of fLhollf:. 100 :n\n,I'R, 
sppciC's such fLS Dl'epanoclaci118 1tncillatu8, Elll'hYIICh1'UIi/ J)1'((I'{01lf/1I1i1, 
and Hmnwm c1'i:,/(t-c(Lstl'ensi8 ma.\- 1)(' ('ommon. 

~fOSS1~S, OCCASroXAT, T'O RAnE 

DicramliJn 1us(,(;8Cen8 Polylrichllln .i11 ni1J1'l'in um 
D. maju.s H]/JJIlUIn cri.sta-Nl8frell8is 
Plagiotheciwn dl'ntic1l1atum 

Lichens are uncommon in the pllpel' hil'('h type. Lynge (84) 1lOtC'd 
that they are also raTe in tho Beittla. odomta forests in ~Ol'Wily. FJ'l1 ti­
cose lichens are espeeia.IJy SCHl'C'e. Thc only lichens ('ommonl:'-T en­
countered are Peltigem a.phtlwsa. YHJ'. iypic({, fUHI j>. aphtlws([ YIlI·. 
1!al'iolo8a. Rare are Cladoni(/, cornllia f. cylindrica, ('. !f/'(lcilis VflJ·. 
diZ(Lta.ta; O. I:;c(Lbl'iil8Ctil(L f. 8ublel'is, Pr-lii[Jl'l'(( canill(/' YHI'. )'I{fl'sC(,118, flnd 
P. ml'mbranacea.. In the oldC'r sLnnds on the KcnHi PC'ninsulfl flnd in 
the Susitna Rivol' basin, .Lobal'in pllimoll(tria, is JrequC'lltly sC'onin 
Im.'ge mnsses on tl'eC's. There are indientions thnt UlC' lidlC'ns (otllC'r 
t1um the peltigerns) deel'caso with inc'I'easing slnlld ngC'. 

Paper hireh, in essontiHlly pUJ'C' stnnds, is n fiTO typl'. 'J'lIC' speeil's 
seeds in on bUl'nNI nrens nnd C\'C1HlgC'd fOJ'C'sts result.. ~JC'lo{'ho\\' (02) 
reported thn.L in burns on HIP Dwinll. Ri\>C'J' in Russin, birch rC'pro­
duction ('amc in ovcr it Ill\J'jod of :lbout]4 y(\nrs following fires; C'stnh­
lishmen t of reprodudion rOIl('ll(\d n ])(,11 k n bout J 1 to J:{ y('n J'S nfh'r 
burJling. Sepdlwd ('onditions under full stnnds of pnpPJ' birch nppC'flr 
1I1lfavol'nble for germinnt.ion ilnd initinL survivul of s('C'dlings of tlJC' 
species. It nlso appC'I1I'S thnt UINC' is insuflieipnt sunlight 1'01' s('('(lIing' 
developmen l u n<ier hiJ'C'h eHnopies. TltC'1'1' Wl\I'(' 110 ind iell tiolls thuL 
birch will follow bil'ch ill slI('('essiv(' gellC'l'utiollS ill thp nbSC'J1('(' 01' fil'(' 
01.' othel' en,tnsLrophie distul'iJtlJl('C'. On the othel' hnlld, lht'J'e is nbun­
dnnt cyidenec thal. white' Spl'U(,(\ sC'ed is ('npnblt' of genninnting f),nd 
that spl'uee seedlings ('fill develop, if slo\\'ly, in hil'd. fOl'ests. Barring 
disturbances such ns fire, pnpcl' bil'C'h s(nJlds ill'(\. gJ'lldllllll~r ('on\'t'I'(NI 
into white SPI'u('p-pnpN hil'd. fOI'Psts. 

Fil'es jn hit'('h fOl'ests tpnt! to pN'petuHt,p {lie hiJ'l'h find I'e<lu('(' tlw 
I'pp!'csentatioll of SPl'lI('('. Following fil'ps 111(\1'(' is uSllldly 50111(' Spl'out­

• 
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• iug of hil'C'h stumps, but the principal rcason for tli(' d('dine in spruce 
is the Inek of seed of thc sp('('ies. The proportioll of sprllC'e which 
bear seed in bir{'h stands is low h('C'iluse IllOSt of th(' trees nrc in the 
understory nnd ollly n fe\\' hnve their lops in il positioll to rc(-eive rlil'eet 
sunlight. (Tndcr thes(' ('ollclitiollS SPI'U('C regcllcra t iOIl cnll ('ome onl~­
from sccd blow11 in J!'OIll adjnccllt unbUrll(,c/ stnnds. 

White Spmce-Paper Birch T)'Pe 

The while spnll'e-pnJwr birc'h type (fig. l:~) reprcsellts 11 stngc of 
succession eompnrnblc to the white spru('('-qunkillg nspell type, It 
is mol'(, ncl\-nn('C'd in IC'rms of sll('('ession Lllnn either the paper bireh 
lyp(', the qUlLking nsp(,l1 typ(', or the balsnm poplnr typ('. It oeeUL'S 
\\-idely 011 thC' uplnllds, probably o('('upying mOr(' nr('i\ thall thc paper 
birch type. 'rvpe houndaries nre less \\'(·11 ddill('d Ullll1 ill pure birch 
stands; trflnsiliOIl to purc birch Or pure sprll('e is frequcntly fOlllld . 

• 


• F-.177365 

.J.'rnn(J~ IiI. ~..\ II'hit<· "'llI·lI(·('-.'\la.~ka papPI' birch :;(ltnd, approximatC'ly 110 years 
old, 
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In the white S])t'uee'paper birch type these species are invariably 
the dominants but the Telati\re proportion of each val~ies considerably 
from stand to stfiL1d (table 4), This results partly from the fact tluit 
in some stands spruce bec'ame pstablished. at the same lime the bil'ch 
seeded in. whet'eas in othcl' stands the birch ('ame in first nnd sprucc 
later dcYcloped under the [rep cnnopy, In no instance did birch in­
vade stnnds that were initially pUl'C spruce, Quaking aspcn is com­
monly pl'csen t ns senttpl'ed individunls in youlIg stands btl l is poorly 
represented in forosts mol'(1 llulI1 about 120 to 140 years of ago, 
Spec-ies such as black eottOllwood, hnlsnm popllu', Bebb \\'i II0\\', find 
Sitka alder occur as minor speeips, chiefly in the understory' in vOting 
stands, Initial stnnd densities nrC usuall~r high witlt nl'onl1(f2,500 
spruce and bil'('h trees pel' nel'e nl 25 years of agl', ~fol'tnlity, especinl-
Iy in the birch, is high with tll(' result thnt whell the stnnds htwe at­
tained an nge 01' al'oulld 100 yeiu's the Dumlwr of trees has declilled to 
Bround 500 to iOO pCI' acre, 

The bilsal H,l'eH of spruce, which [('lids to h(' lower Ullin tlull of bin'lt 
ill young stHllds, gl'Hduall~- ill('I'eaSt'S Hlld fillHIIy ('x('e('ds that of birch 
nftcr the stnnd 11!tains nn nge, of nl'ound 1:10 yegl's. Defect due to 
deeny in th(' birch is notieenl;lc in stnllds Hl'OllllCl1 00 Telll's of ngt' nnd 
he('oli1f:'s '"Ny prominent Ih(,I'l'nftpl'" 

FOl'('sL-cnnop,'- dellsity is high in stallds up to ahout 100 ,\"('iLI'S 
of ag(' hut tll(,I'l'nf'L('1' it d('('I'l'ilSPS, III til(' subordinate Yegetn,tion, 
densit~· is gl'PH,U'St in the ~L'oulld by('L', lip to 2 in('h('sil1 height, 
whpL'l" 50 to 75 1)('I'c('nt of th(' surfne'o is occupied, D(,l1sil,' is least, 
usunlly l('ss thn,n 10 p(,l.wnt, in tilt' In,YNs (rom 1 to 2,.5 n,ncl 2.5 to 6 
f(let in height. 

~ [n,ximum heights in thl' matuI'l' nnd OVC'l'mntul'(' stn,nds of whit(' 
spnl('('-pn,per birch sPlc10m l'X('('('([ 65 to 75 [(,pI for spnlGC' nnd (jQ to 
70 [('d· for birch, ~[aximul11 din,11le((,I's in SpI'U(,(, at'(' usun,]ly 1('ss than 
1:3 ineill's Hlld in birch 15 illdH's, 

Young stands tend to 1)(' (Inn n.ged huL willi til(' pnssng(' of tim(, 
th('y lH'(' 0 111(' unev('11 ngl'C1 du(' to tbc' ('ntL'Y of mOI'(' spL'uec' and the 
grn,c\unJ olwlling o[ tlH' stnnds nftl'I' 100 y('n,rs, The birth is uSlIally 
(lssentinU)' even agl'd. 

Reproduetion o[ tn'(' spe('ips \\'HS s('anty, Only in tllC' ('ns(' of white 
spl'uep \\'PL'(, as mall,'" 11S 40 IWI'('t'1l t of tbe plots sto('k('(\ wi th s(,Nllings; 
tbesp \\'(,I'e in stands kss lhn.n 140 \"(,:1,1'5 old, Oldpl' stands W('I'{' 

pmctienll.," lil('king in tl'('('S If'sS thiLIl (j i'l'eL in hpight, ,Yillows too \\'('1'(' 

S('lU'CC' ; Bl'/Jb \\'illo\\- Hilt! Seou [('I' willo,," \\,('1'(' tlH' on Iy on('s j'('prf'spn t ('<I, 
The most nhulI<in,1I1 shrubs, otlu'J' than ,,"iUows, n,l'(' OOl'/tU8 c((nadl'n­

sis, Rosa (I('i(,1I1"ris,\~(fcl'il/illln ritis-id(t('(I, und. 1'ibllrll7l1n f(/u/e, whidl 
111'(' found ill ('n'I'," Sll1l1<1, All till'S(' sp('ciC's 1In.\'(1 n, V('l'y high fl'('qll(,II('Y 

(usunII,\" ~O 1>('J.'('('nL OJ' III 0 I'l' ) but hnxp i11'f'lati,-('I,\' low d('l1sity of COWl' 
(USIWU.,- It'ss than 10 (}('J'('('JlU. HilbUN )lecialu8 O('CUI'S commonly ill 
stands mol'(, than 140 'y('ilI'S of ng(' but is pJ'l1dienHy u.bs('nl in yOtlngPl' 
stands, It wns nbSl'1l t from ])nJ)('1' hireh fOI'('sls kss t hnn abo\! t, 120 
nn,I'S of ngC', Rib(l8 trtsie is 1I1so l'plnli,'C'ly ('0I1111l011. O('('11SiOllill Lo 
i,tu'(' aI'(' ...'lrcto8iapitylos 11m-III'S;, Hm}JeU'llin Ili{jl'um, Ledum J!a!u8tl'(' 
ssp, decllmbell8, L. ]!(I/lIsfl'(' ssp, fJI'OI'I/lallliicllln, Jrel/::.iN'!;(/, J('l'l'liflille(L 
(only in sll1nds mul'l' thnJl 140 ,Vpal's of 11g<') , S/Ji'b1l8 8copulilla. (only 
ill stnllds mon' thnn 140 .renTS of ng(I), and S'pim.eo, bwul'll'(/ial/a, 

• 

• 

• 
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TABLE 4.-Composition of while itpruce-pa.per birt:h stands in interior Alaska: 
~Vumber of trees and ba.sal area per acre. bIT sland age. species. and diameter (breast 
high) group 

Diameter 2 Di.-uneter 5 Diumeter 10Tree:; inches nnd up inches und up inches ami upper aere 
t inch ------Srand age, plot number, nnd ;:peeles and up

indiam­
erer 

TreeS 
per 

nere 
Basal 
nren. 

Trees 
per
flcre 

a,lSal 
area 

Trees 
per

neTe 
Basal 
nrf,'~l 

"-- -- ----" -­ .. .O~"_~ .~__~_ .->--;_•• 

~"'-'- ---.--..-. ­ ---. ­
2-t·yt'!1r-old stands­

P51-2: 
Wbit~ sprue<' . _ 
Kenai pap~r birch 
Quakin:: asp~n
Balsam poplaL __ 
Bebb willow_ __ 

P5t-3: 

;:";0. ;:";1). 

+10 2;0 
:LI).IO - L-!20 

fill -Ill 
III 10 

fi3U -10 

Sq.rt 
litH 
fH.:! 
:LII 

" 
i:, 

So. 
II 

m 
t) 

n 
0 

SI/.fl . 
It 

HI. Ii 
II 
(~ 

0 

Xn. 
!I 
II 
0 
II 
t) 

S'l. fl. 
0 
(J 

IJ 
II 
U 

White Spruc(> .. 
Kenai paper birch 
Quaking asp,'n. . 
Bals:,m pophr _ 
Bebbwillow_.. 
;;'itka alder 

lIl'i-y ...ar·old Hand; P;;I';-
Wbit~ spm~ .. _ 
.-\lask.'i paper birl·.l 
(~uakin!l aspl'n. . 

1l0-year-old st:md, P,'iI·31i: 

I.~O 
I, ~'l(l 

.'>fl 
20 

1.llf~1 
2·10 

:!:.~l 
~lno 
~u 

hO 
f)tl(1 

-III 
H 

-/1" 
~o 

22(1 

49U 
~'U 

5 t
J:r. 

:3.• 
Il 

( , 
:m.!! 
~~.'\ 
l>.~ 

0 
20 
~'O 
n 
U 
I) 

15(1 
3L~1 

20 

U 
ii.·j

F; 
U 
IJ 
U 

32.5 
93.0 
~.~ 

0 
0' 
() 

II 
() 

0 

f) 

"n 

0 
II 
() 
IJ 
(j 

0 

0 
(j 

0 

\I'hit~ spru~ .. . 
AllIsku pap('r birch 
BeblJ wlllow ___ 

13O-year-oll[ stand, P 50-I; 
White spruee ..... _ 
Kenai p:'p~r hirch. 

300 
1'" 
4'. 

,m 
3110 

3nu 
1'>11 

II 

'=111 
aun 

1Il1,U 
34 lJ 
U 

l1ii. ~ 
~J.5 

250 
WI 

I' 

350 
HO 

9R.J 
33.11 
l) 

!~l.!' _ 
lU.5 . 

m 
HI 
0 

'2(l 

3<>.0 
5.5 
u 

l:Ll 
I) 

(~unkin:: aspen ... 
Ho-yror·oId sland, I':,f-~ 

Wbit~ spruce... 
Kena! paper hirch 
qlmkin!( (!Spen, .. 

115-Yl".lr·old stand, P-I9 J" 
WhIt<' spruce _. 
Kenai paper blrcb 
Quaklnl! aspen_. 

1';.",..y~ar-old stands: 
1'-19-16: 

I III 

;;-)(J 
1:11' 
110 

:l.'ill 
21U' 
HI 

I1tJ 

(;'10 
1~~1 
110 

:J.ill 
2111 

lH 

27.0 

~9, 3 
W.S 
:Jo.l 

5,.t1 
l!l. ;­

4. ·1 

UII 2,,(\ 

2·1(1 .LU 
70 1,.2­
!JU :H.{ 

I~O ·I'.I! -
2UI' - m.!! 

tu t-l 

"10 

40 
II 

!!U 

111 
",0 

() 

5.;; 

2<1.2 
U 

15. .'; 

7.9 
50­.. 
U 

White spruce ..• __ 
Kenai puper bircb 

P49-17: 

42(1 
IIxl 

- 4~~1 

Itil' 
914 
f" I 

~Ii{l 

J.!U 
.~LU 
i~i:. i"'I 

20 
~O 

Hi 
5l.U 

While spruce
Kfllai paper hircl)
Black cottonwood 

P4!!-lll; 

2iill 
I-II 

ItJ 

:!;:~I 
10'{1 
III 

7i1 2 
!j(J -; 

jj Ii 

WO 
1.'11 
HI 

II;'. T 
!)H T 

tt,li 

:m 
in 
III 

17. fi 
052.1 

H.li 

White Spruc.' . 
KNmi paper bIrch 
(~uaklng :Is{l~n. .. . 

l!lO-y~ar-old stand, pm·' 
\\,hlt~ spruCt· .• . 
Alaskn paper bln'h. 

~;;n 

l!~1 
~~I 

210 
25U 

4·1lI 
IHn 

c!tl 

2111 
2~n 

Vi, ~ 
'-I;;, 1I 
j.lI 

r- J)'f __ 
Hit', 

a:KI 
UK! 
~~, 

JIM! 
I-N 

~J.::i 
~.:'j.fI 

J,U 

1)5.4 
l):!.IJ 

:lO 
"ll 
n 

-Itl 
5~J 

I~.S 
'14.:1 

(1 

2:l.n 
:1~.(1 

--­ .~~-.~".-

I llasal ar~ not !It·tl'rmln,'!. 

C'alamaOl'o-'ltis cClllalft.llsiN j" til(' on1\' irnportlLnt grflSS in whitC' spruC'P­
papC'r bireh [01'(,5t5. It is nhs('nt or'rtu'C' in YOUJ;g s!:ln<is hut tlPPt'fU'S 
,in old stands ",h('11 tIH'Y b('gin to OIll'1l up, Gmsslik(' plnn!s flr(' 
prn.ctieally abspnL 

TIl(' most ubul1drlllt forbs art' C'omalldra lirida, lJJ'yopteris (/i,~iultct(l 
(('sppcially in old stflnds), Hpilobiuln (lltfjllstifolilltrl, 1~'qui8r-t71m art0l8(' 
(in stands mol'(' Lhnn 140 .n'nrs of fig!'), (l'oodyu(l I'epf:1l1-1 \'fll', opltividf8, 
Lhuwea borealis nu', (/iY/(·ricallrl, Li.r;tI'l'Cl cordata (ill old stands), 
Lycopodium ClIlIwtiulI m, PYl'ola 11811nJolianll', incartwta (('sp!'('iall,r 
in fol'l's[s mo!'(' llmll 100 y('ars of figel, p, ,w('ullda, n.nd Trim/alis 
europaea ssp. arctica. 
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FOR ns, OC('Al->IOXAL 't'O RAm~ 
Achillea, borealis L!Jcopodiwn da.mtllm. \TI1I', mOllO­

A'rena,1'ia, la,tel'ijiom stachyoll 
EquisetU1n waiense L, Cmn1Jla.1I(ltuli! 
Lupinus nootkatell,~is J[olleSeS1IJ1 Uiol'([ 
L, polyphyllu8 8Uepto7JU8 aii/ph,i'iJoli1l8 

~rOSS('S in tht' wirile> Spl'lI('p-pnpf'1' hin;h £OI'pSt nl'(, similnr (0 thost' 
ill Iltc' pnppl' bin'lt lyp(', JJy/o('omium 8p/elldeIl8, Plelll'ozium 8c/tl'ebl'ri, 
:1-11(\ ]>o{yirichwn commlLlU' al'l' h,\' Jar til<' most abll n<lnn t. Dpilsi ty 
of ('o\'('J'llg(' .is gl'Nltt'St for Plelli'Oziu III I';chl'l'bN'i, ~ii 1)('1'('('11 t of I h(' fOJ'('sl 
flool' lIsnnlly Iwing o('('upiNI b,\- this spp('ips, 

~rOSfil';fi, O(,CASIOXAL '1'0 lL-\']{I'; 

.. llllacomllilllil lurf/illum J)ohfia Jllllalig 
JJiCl'ailum fug('('sCI'IiS flypnum trista-c(/8Ir('l/sis 
f). Jnaj1l8 ' Rh!ltid iOlh/ ph liS IrilJlltlnlN 
fJrepallllc/u(1l18 llllcinatus 

rr\H' lin'lWOl't Ptilidium ciliaN' is nl80 O(,(,,18iollfdl,\- l'1I('ollll[prl'd, 
Li('ht'lls nn- poorl,\" l"('I)l'ps('ntl'<1 nn<1 poorly dl'\'l'lolwd ill IhI' wh it(' 

SPl'llcp-pn pC'r bi reh typC', 'I'll(' 0111,\" s[H'('i('s nt. nil fr('(llI('1I IIy ('II('OUII­
u'I'('(1 is Pelti!J(·ra (/phth()s(l \"ill'. l!Jpic(/.. 

Lrcl-\Exl,;, OCCAflWXAL TO HAHE 

('laduJlia cO/'llllla r. {'!flindrier( (', uncialis 

(', gracilis \"Ill', dilataia J>flti{j('/"(l m( mbra 1/([1'((( 


(', 8cubrillscll/a r. w/swrsa Stl'rN/call/OI/ tOll/fillON1WI 


As ill pilj)rr birch SIHlltiS, lhel'(' ilppNtrS to hr it til'(,lill(' in 11w lic-lll'n 
popllinlioll, otill'(, thull siwei/'S of PeltiYl'f'a, fiS lhl' slands in(,L't'iIS(' ill fig(I, 

Whil{' spru('e-pnpl'l' hire'h stl1n<is Illil)" dl'y{'lop il1llll('diHlely nfl('r 
(ires 01' they mlly resull from ~rndllnl enlr~f of whiU\ Sprll('l' i.nlo pnp('r 
birc'h stnnds whi('h originnlly wl'rl' purl', '1'11(\ nnlur{' of Oil' st'('d SOUl'l'(' 
Iwnilnhlr Jollowill~ nrl's npppnrs to dt'tl'rlllinC' ill Inrg(l Il1l'IlSUI'(' whieh of 
Illl' two situnliolls will pr('Ynil. Bin'h dol'S 110t sppln to IJp It nr~' 
fnvorilbll' llUrS(' crop or nss()('inlp for whil(\ spruc(', LikC' nil ollll'J' 
for('st spl'('it's ill till' int('rior of Alnskn. whit(' SPI'U('p d('Y('lops I)('sl 
Wll{'ll prcwitil'd with milll'rni sC'l'dhl'ds nnd full or ll('nrl~' full sunlight. 
Cn(il'r bin'lt. ('nllopi{'s, light (,onditions nr(' nimosl ('('rtil.inly 1)('10"" titl' 
optilllulll for spruer, '1'11(' r('sull is thill ju\'('nile growth of understory 
spnw(' is slow. As UIP spru('(\ ('I'O\\'I1S grndunlly pnlt'L' lht' stl'.~til 
o('('upi('d by thr birch, Hllolh('r ul1fn\'ornblp il1flut'IlC'P is t'1l('oul1tNed, 
('I'own friel iOIl is so gl'l'n I thn l tl\(, spru{'t' is ddol'lll('(i, OrtPIl hpyol1d 
rp('o\'(\ry, Bir('h ('rown~ Ilppel1r 10 1)(' ('sl)('('inlly dnll1Hging ill Ihi~ 
.I'('s(wd, Youl1g birch IrN's whip Ilnd swny nnt! lilt' hrillwlws ill Ihi' 
CI'OWI1S of Ih(' Inrgi' birchps nlso U1HI('J'go .I11u('h mOn'IlH'lll t'\'('11 in 
eompiu,t1ti \'('Iy ligh I willds, Although ('olld i liolls HI'(' Ilol \'(,IT fil \'01'­

nbl{' for dcnlopmPIli. of \\'hil(' ~pn!('e ill hil'('h stlln<is, lh('), 111'(' ('\'('11 less 
so for bireh rt'IH'odudioll, [II thC' nhs('Il('(' of lir(' or ('ulting, whill' 
SP,'u('p-pn Pl'r hir('h 51 II Ild~ grfld ulllly ('hn 1l!2:{' 10 I'{'I II I i\'(>Iy Opl'll, 
l'ssent,inlly (Hlrp, whill' 51)1'11<'(' slnll<is, C('Ol'gc' C'nrl\\'rightin his 
Ln brndOI' .TOlll'lllll, pu blishpd ill] {n~ (l iirl), <ips(Tibet! ll, (,\OS{'I~T ]lill'lllle>1 
su('{'{'ssionni d('vploPIll(,1l I ill \'01 vi IIg rl'plll('('IIH'1l t of hi r('h by Spl'lH'C 
nnd fi.r, 

• 


• 

• 
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• Fircs tcnd to PCl'pctuntc thc bil'ch find I'edu('c the pl'oportloli of 
spruce, itS explained 1'01' the pnpel' bil'ch type, Hcrt', howevel', bil'ch 
is not favol'ed ns Illueh, nnd Spl'UCC is not 1'(,PI'csscd ns greatly, Thc 
oldc]" llll'gcr bil'('h docs not I'eprodu('e ns well ycgPln ti\~dy ns docs 
YOlU1gCI', sl111l1lrl' bin'h, nndin mosl of the while Spl'll('c-pnprr hin'h 
stnnds lhr SPl'lI(,c is mOl'r likely to hityr brglill to hClll' set'el. 

Qltakillg Aspen T)'Pe 

TIll' CjUitkillg HtlPt'1l typc' l'('Pl'l's(,llts n sInge of SU(,(,l'ssion ('OIl1!Hu'!Lhle 
to the pllpCI' hil'('h typc, The t:,~P(' is yery wi<iespl'end Oil uplnnd nl'rH" 
ill tllr intrl'iol' of Alnskn lind is pllrtir'ullldy COmmOll on l'elati\'rly ell',\' 
sloprs wi Lit south 01' sou th\\'rst rxpOSUl'es, nnd on oUw]' rx('rssi \'rl,\" 
dl'llin('(\ silulllions, Rnup (12.~), ,,'hile working: nlong the Alnskn 
ITighwny, l'('prl1 t<'dly olls('I'\'ed nspen on wl1l'm sou th-fnci ng slopes; on 
thrsr sittltltions it nppellrrd to him that thl' typr trneIs to persist for 
long prl'iods, l<jx('('ssiY(' dl'ninngl', although evidl'ntl)' fa\'ol'ing 
Clllnking nSpl'1l 1Il01'<' Ihiln \\'hit(' SPI'lI('(\ 01' pnpel' birch, gpnl'I'Hlly lpnds 
to POOl', slowly growing, 1'lltll(,1' open stnnds, Bounrinl'i('s o[ thl' 
<[unking n:;;pPtl typ<, IH'c oftell yel'y shnl'p. mnl'king the pCl'iphel'ics of 
old firt's. 

• 
TABLE 5.··_··Composition of qlltlkillg as/len stands in interior Alaska: Nllmber (>{ 

trees {//Id basal area per acre, br stand age, s/Iccies. and di(/II/eter (breast high j 

grollp 

1 
I "rn"l(l~ TlialllN~r 2 Dhlll1(\tli f rt 

IWrner(l' ilH'lws ollllul' ,iIH')WSlll1d lip t 
lillch - _.. -- ~~ -,­:uIII"p

in 'I'r(llls 'J"rrtISBus;] I nas:.1dilllll- ppr IH1 rtlrt1n nrr:\('((!I' nC'n' lwn' 

So, Ya. SI/. (I. Xo. Sq. fl. 
:!n~~ (\'lr·oM slamt P;jl Li. 'ltl,Jk1l1c a~JlI'H li.l!!O 1.1211 ~7. :i II II 
:.!:,~y(·ar~f}hl ~latHl~ 

T;~' ;; 
!/,,"kllll! ll'l)('1l :l. 7:~1 1.7;;0 ';2. tJ Il (I1\,.,,), will"W 1,:\.111 (I II II 

P.il :.Ui: " 
(luakil1l!'l"1'1'11 :\.51U I.:\',(I 'I!~. U II n 
]I('bh willnil' ":m II II /I
:;t'<Jul('r WJIIOII lilt II " (I II 

;m·),·(':lr,·nld Mandt 11;lfJ· 2~ " 
(/Imklul! ",PC'!! !!:!U W 1.1 II II 
,\ lask" 1':1114'( hlre'll \(1 IU 1.,1 
Whil(' ~I'nll" I~' 20 .,1 " 0 " II 
11:01,:1111 pOlllar :lIJ II II n u 
B,·hb willow 2Un 20 I" 1I 0
I.hllctrl"· wlllo" :1,,, ·ltl (1, n 
S['Ilul('r' wlllo\l' 7t) II II n " II 
A,ltwriC':ll1 gn'PJ1 :ddt1r IJ II II I)1~"

:11"~ ,·ar·olll SI:lII1L 1',,1 I
{luukluJ:I1SI"'1l 1.111" unn ~!i.n a:!o [""'.2
Whit<' ,Prill" p,n \I (J (I II 
Sc'!",II'r willo\\' 'II~J ,110 (!\ U () 

f~)"YNlr·(JhT ~tnlHl ... ; 
1'51~H' 

• 
QIIHkin!! :tSltt'1l 2,'1W) 2, OW S5.!1 (~) n..t 
!luIs:"" popJ:lr 4S0 -1-111 a~.li no \1.1 
BI·hhwillow ml III III II (I

J'.;1 ·~r;· 
<lu(lkiu~ a~ptin 0;10 lI,j 1 ~jl) -12.2 
.\I.(sk'i p:lp..r hirr'lt "" 70 m 5"S III 1.1 
1I"ls;"" "upl:tr :!n II u II II n.. blt 111'1,,\\ lln :m (', II /I 

, "" II'('I'S tl','dll',l III tnrhl" ill '\"'11"'[1 r 
• Ilasalnrm Itol I\!'\('rlll!r]('u. 



46 TECIIXICAL nl'LLETIN 1133. 1.', Fi, DEPT, OF A(;IllCl'[}ITRI~ 

Tree composition in the quaking aspen t~vpe is iILustrniecl in tohle 5, • 
Associated with the Hspen aTe· ·white spruce, Alaska pfiper birch or 
Kenai popel' bil'ch, and balsam poplnr, "Representation of these 
species is usually poor and. benl'S no discel'l1ibk t'ellllion to site, Other 
11ssof'in.tes, ill lIndl'rstor)~ position. nre 13eh1> willow, S{'oliler \\"illow, 
littietree willow, nne! _.,\,.ll1ericnn green nlder, The willows nre most 
('Ommon in young stnne\::;, less than nhout 40 \'Pllrs of fU!P, Initilll 
densities 1111\.}" 1)(' \'err hi~h, :3,000 to G,OOO stem's I ineh al;(\ larger in 
diameter heing found pel' tl('I'C' in :;lands nr'Dund 20 to 2ii Yl'I)t'S old 
(fig, 14l. En'n in SlUlH.\::; 50 to liO YC'llrs old t ht're HI'l' frequently 1,000 
to :3,000 stems pel' 1\('1'1', :\!orllliity of HSI1Pn is high in trees 1 to 2 
in('ht's in diHl1wter, hut lle\\" sprouls continue to issue from the roots, 
pHrtil'ulnl'iy in yOllllg stands, Aftpl' stnne!s I1re Hhoul (iO YPiU'S old, 
r1e(,I1Y IwcoJ11es yerr ('oml11on nnd t1ll'Y stllrl- to oppn lip :IS tt'eps dit', 

Forpst~('n nopy dpnsi l)' n ppe/u's I() d('('I'('nsp wil II j I\{'r<'llsi ng stl1nd 
ng('. In tilp slihordinnlt' ypgp!nlioll tilt' g'rp/;tl's! dpnsi\y is found in 
tlH> ~r()ulld In~"('r (O to 2 ill('h('s) wilpr(' nl)()lIt :{:i (l('!'('('Ill. ()f thl' sllrfn('(' 

• 

F 411368 •
FWnlJ-; 1-1,-.\ :.!()-p':lI'-old f1t1nking: n;.pl'1I .~tllnd. TIJ(' clolnitl:ult" :11'(' :2 \0 a 

iJwlH'!" rI, h, h. :tlld :2,1 to :lIl fPl'! tall, 
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is occupied. Density is least in the la~nrs 1 to 2.;} fc('t and 2.5 to 6 
feet abo,e the ground leveL Yegetalion density in these layers is 
usually less than 10 percent. 
~laAimum height" in the oldest stllllds rlassified as pure aspen 

seldom exceed.ed 60 feet and maximum diameters were usually less 
than 10 inriles. These values do not rppresent the maximnm sizes 
attained by aspen in the interior of .Alnskn. \\~ith in('reusing age, size 
ulso increases (espeeinliy diameter) but the slands arc then likely to 
he clussifiecl as white spruce-qunking aspen. 

Aspen stfl.uds fl.l'e ess('ntitllly e\'en fl.gecl, but fl.S th('y pass into the 
white spruce-quuking I1spen type they tend to become uncyen ag('d. 

Birch reproduction is almost lucking in aspen stands, and whih' 
sprure rcproduetion tenels to l)(' spurse unless n. good seed ;;ource is 
neur. Aspen reproduction. a\'C'l'Hgcs around 1.400 indi\'idua[s per 
tl('n', but thes(' are most!\- root suckpI's \\,!tich soon dip. Of thp 
willows, Bebb willow is most niJnll([tlut. c5pC'('illlly in stands [pss tlwn 
-to years of ng('. Bluph(,lTY Ilnd S('oull'r 'willows tll'C o(,(,flSiOllfllh" 
('11('0 UII t (' l'('t1. • - -

TIl(' 11105 t abnlld ant sIu·ubs. 0 ther tlll1n willo\\'s, tll'(, ~lrcllMta pltyl(ll; 
l/l'a-Ill's; (pr(':;('nl. in ('\'('ry :::lUlld I, flo"a (lciclllari.~, ::..,'!t(p!ul'dia canc­
dnlf{is, and ~-a('ci{/illlll l'iliN-ir/a('a. 

"\rc[(}8taph!Jlog o{pill(l ,.;sp, mbra H,/b,(s iI/ants \'Hl' . .~t/'iy()sn,~ 
j1r-fu/a Il/a {((/uloga I-{(ccillillm C(SpitIiSIUlI 
('IJt/l us ('al/(lrl(l/,~is I", IlligillUSll1f/ 
Empltruli1 ni[jl'/.ufI \-;bllf'ltIiltl fdllfr. 
[,N/1un palw'ltl'f ssp. grol rdrlTlr/i(' 1111/ 

A whIrr Ylll'il'ly of gl'us;:;!';; is plH'OIlIlI(,L't'd in Hsp('nstnntis lhnn inllll' 
plq)('r hir('h or whilt' SPl'll('('-[lU[wr birch [0 I'('S t". Prpslllllllhly this 
l'('slIlt::; from th(' mort' O[)(,ll ['HllOpips ill 11l0::;t Ilspcn ('oJllmllllilit';:;, Th(' 
m.ost pI'Ominpllt ~I'USS(,:-i HI'(' .If/f'()gti,~ g('abm, Ca/rwlfl[ll'ostis ('(I/I(Uhllg;g, 
and FI~Rtll('(I altai('a, Of 111('s(' tlit' II1::;t (\\'o 1111\-(' til('. higiwSl (i('llsity, 
oflt'll 10 to 1)0 pt'l'(,pnl. OUw[' o('('/1siollu[ln 1'U1'(, spp('i('s: which npP(,;lr 
in r('lati\'cly mat III'(' slands, Ul'(' Brolio/s jJ1wlJ!rllilllill8, ('O{Olilllf//,osti.s 
jIlU'PIll'([SUlIS, 1111(1 j)/Jfl rlhl1L('(I. 

(}ms::;lik(' plnnts UI'(' YPI'Y rl1l'l' ill IlS[)('J) stuntl.s. O('('llsiollnll;\- sJ)('('i(,5 
sllch liS ('al'LI' ('I11/Cill/11l 1\1\([ (', XI/pill(l Ssp. SjlllllioC(/l'lHL 111'(' ';('('1), 

Forb sp('('ips ('('[)['(':;<'11 (~d tIn' list('cl 1>('1<)\\-, 

.lchi{[((l bONa/i.'! [_illl/(/{'o b'll'la{i.~ \',\1'. ({m( ril'(lIta 
Epi{obi1l11l (w{jllsIUlIlilllll J rr,./rllsia pOll i('II{Il!U 
Efjllisctum ,~cirpf)idls 

J.1Ipill ItN lIrc! i(,Il.~ 
I )y/,(){o ."1 ('11.11110. 
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FOlms, OCC.\SLONAL ~l'O lL\lu; 
Arf71aria laierijlol'a L, c/lil'atu.m Ynr, monostachyo/! •Astfl' 8ibcrlCll8 L. COm7)/anatlllll 
BUll/eW'lIm (Llnfric(lllllm PN/iclIiaris 8w/r·tica 
('oma ndl'(!. lil'ida j>o/f'll)onium bOI'Nr[e 
Equ 18ct Un? 1lraie118C' Pyro/a (1sarUo/ia vor,il/cuma!(/. 
Ga/ium bOl'f(l/e Sll,I'UI'((!/ll tril'U8piriata 
Gr-l'(lniulIl (,tiallthum So/ida[jo lilll/lil'llrliata 
L !/l'opod ill III (f 1111 ot i /171111 

. ).IOR5('S do !lot nllnin llll' clellsity of (,0\,(,1' in IISI)('II stullds thltt tht'~r 
do ill pnpt'r hir('h nlHL wllitC' spnll'(' J'orC'sts, I)(,llsity of ('o\'C'r ill n 
~iy('n SPC'Cll'S ;,;('Idom ('x('C'('(ls 5 1)(,1'(,(,II!. :\0 slweles \\'('1'(' foulld 
nhulldHllt, 

) I ()f;~ I';~, O('(',\~IOX.\" TO \{.\ H" 

~ll(fac()nlllium IUI'{jidll11l lly/ocom h/III sp{( /If/( /1,\' 

BrYl(1fI C7/SpirfatllJ)/ l)olyltir'lt 11111 ('01/1111'111/1 

('omptot/t(ciulil ful,s('! I/,~ p, .i 11 II i7)( ri Ill/III 
('amp!JfiulII g(({{alllli/ p, stric/l(lll 
DnP(III oe/wl /(g Ull (' i IW I I/g­

..\ liv('I'\\"()J't:, 1)/i/ir/iu/)t cilia)'t, is O(,(,IlSiOIPdh' R('('Il, 

Thf;' liehell populn l iOIl in nsp(,11 slnnds i~' ('onsi(\('rn hly ~r(,H tel' lhn.n 
ill pnp('r hir(,h or ",hit(' spruct'-pnlwr birch; I)('rhnps this .is h('cnust' 
nSI)(,1l for('s(s nr(' I11Ol'e 0Pl'l\. Th(' lidl('n ('OV(,I' tlPJ)('nrs to df;'('r(,Hsl' • 
slightl~\· uf(('r tll(' HlnllclH ntinill nn n~l' of about :W yellrs, :\0 sill~ll' 
li('I1('1l Hpl'('i('s is (,sfl('('inll~' nhulltlnlll or ('llnrnctl'risti(', 

L[('III';X", ()(·('.\"w:\ ,\I. ToR.\I{I'; 

f'ttl'lll'ia (,lIcu/{ula (', II pir/ola
(', lIiralis (', IfIlllli{o/'lilis f. Nilllllla[o 
('{ai/ol/ia a{JH,~trii\ (', l/udIUo]')), iN f. sllbll,W'!/phll 
(', ('([riosa r. cl'ibrosllj (', squamosa r. IIl11rir,,/llI 
(', ('( /lIilw f. (,I'osso/a ('. IIl/cia/is 
(', ('h/ol'oplwNI r. silltp{(.1'= S(· ph rill//(! ([ret iCli II( 
(', ('()c('i{(I'(l •\', t.1'}Jl/ll irlll/ll 
(', cOl/jill'raNI r. N/('}IOSC!lpitu J>(lii[JO'<l (( plitliosa \'1\1', t!lpica 
(', cO/'/ll/fa f. ('!II ior/ri('a I). ('(fllill(l Yilr, 1'1I{fSC(IIS 
(', df'f/el/frOIlS r. fllpllOl'((I I), 1//(fIUCN/ • 

(', fllrcala Yilr, r(l('(II/08(f .')'1N'('{)('((1(I0 II 1)((sclw{(. 
(','gracilis \'Ill', (/i{alala S, ]I((sc/(((h \':11', {fI'al/l/i r. /'dutill 1/1/( 

(', !/I'{fci/is ntr, (/on[/ala r. {Utili I, rrt S, {Ollll'lIl()glllil 

Asp('n stnllds (lPn,lop foJlO\\'in~ fin's, H(,~(,I\(,I'n.t iOI1 IS from s('('IL­
lin~8 llnd 1'001 sllPhrs, with fl'w, if lillY, stum.p Sproll.ts, . AhulltiHllt 
Yr~l'tn{iv(' r('pl'Otiudioll 1'1'0111 root SII('I\(,I'S III most ill\'fI.I'inhly follo\\';,; 
011 1>111'11('<1 ur('ns fOI'lll!'rly ~II Pl>Ol't ing- lIHI)('/l, In nn'ns \\,11(\1'(' nS1)(l1l was 
nbsPllt or S(:ILr('p ill til(' prc'\'ious Hlnnd. l'('protiuC'(iOll, if ally, is of s('('(l 
ori~ill, Asp(l1I 8(1(,(\S 111'(' l)llI'IH\ .ill Ifll'!!'!' IIl1mb('rs and Hl'(' ('lIsil," dis­
st'mino[(,ll, but fllil'I.,· closl' pl'oximit," In (l s('('c! SOIlI'('(, SP(,IllS (,SSt'llt inl • 
1'01' Ill(' ('slnhlishnl('llt of s('('dlin~s.ill qUillltity, 1~\'PIl-il~('d Htltnd::; al'p 

('b 111'11(' lc'!'isl i(', 
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In the i1bsenec of fire 01' olhcl.' romparnble distul'banec, aspen does 
llot follow aspcn; a possible exeeption mIL.'- be found 011 eXt'essivdy 
dry slopes having IL southerly or \\-estel·I.'- t'XPOSUJ"l'. 011 such sit('s, 
:-;toeekt'ler (14.7) f"('gards ftS[WII ns I he eliml1x.\Vh i tl' Spl"l1t'l" whi('h 
lnn,\" han' stnl"tl'd with the nspen inullN[iall'ly nJte[" :1. fin' 01' which 
mOl"l' usu:1lL.\- {'II ('1"('1 [ thp st nlld latt'I', grndutllly domimltl's lhl' si «'. 
Aspl'n is nn intoll'I'alll, short-lin'([ specie's ns comptlt"c'([ ,,"ith whitl' 
SPl"lI(,P, whi('h is !'t'lntin'I.\' IOllg lind and toknllll. \\-hill' spruI'(' is 
('yidpnll.\- subjl'ett'<l to 1('s8 SllPPI'('ssioll nni! I(,ss (lPfOl"ll1:1lion of crowns 
in nS[WIl lhan ill pa[wr bin·1t forl'sls. 

Fin's in ns[wn stands [H'I'Pl't unll' nspl'll ulld ([('stro.\O prildi('idly nil 
L1w \"biU' spru('(' lbilllllll.\"hILn· Pllt('n'd tht' stands. :-;pruC"t' is grt'ntly 
handicupppd ill sluTi\ring fin's ht'enllsl' tlH' li\"illg hrilllcht's fU'p ('lost' 
to thl' gl'OUIHl, till' bnrk is thin, nlHI tht' s[}('('il'sis stri(,tl.\" ([l'pl'IHI('nt 
on 1;p('(Uing rt'pmduction. Tn thl' Lnkto Stntl's, Sto('("kl'll'r (qS) fOllllll 
lhat rl'[H'nl htll'llS ill ('stnblisllPd !lSPPll stallds I"l'dll('(' sit(' ind('x rrOlll 
(j to 2/i j'('I't. ' 

JWhite Spruce-Quaking ASjJen T)'Pe 

This typP 1'l'[Jr('s('nts 11 stag(' of iHl('('('ssiolln] d('\"p]opnH'llt din,!'!ly 
llnalogous to thp \\"hill' SPI'U('('-pnp('I' bin·h typl'.] t is wi(kl.\- 1"('1)1.'('­

:Wllt('([ Oil thp uplnnds ill lh(, intl'riol', ]H'rhaps Iwing most commoll on 
J"(·lulin·ly (Lt'.\" slopl's hll\"ing n south 01' sOllth\\"('s! ('XPOSUI"C' and. on 
('xc('ssin'h- fll'nin!'d oul\\"nsh 01' (kiln. soils. On t\tp dl'i!'1' situations, 
('nIl',\" of \\"hi[(' SPl'll('P into nS[H'JI stands is slow('I'. alld sui>S('(I'J('nt dp­
Y(,]OPllH'llt is I(,ss I'npid thnn on "itps \\"ith fn\"omhlp rnoistul"(' rl'ln!iolls. 

In tlH' \\-hitl' SPI'U(,[, nne! qua,killg :1S[)('11 t.\"[)(' (hps(' s[)('('il's nl"(' til(' 
clominnnts, but thp I'pllllin' proplll't ion or (h(' [\\"0 spp('ips \'nrips slIb­
stnnlinlh- from stalld to st:IIl(1 (tnllip Ii I. This usuitlk is du(' 10 com­
position'of thl' rl'pI'orltl('[ioll nt lh(, [illl(' [h{' stnnd \nu; l'stnblishpd IIlld 
to tll(· rn.t<. of subs('(IU('llt innlsion or SPI·lI('('. Oil sill'S or n\'('l'ng(' or 
hC'Lll'r thnll :l\"PI'Ugl' quulity. \\-hitl' sprw'(' Jl"l'qtH'lltl.,- ('OIllPS ill nt lhp 
S:lllH' limp lhl' nS])('1l is ('slnhlishl'd, thn,[ is, shol'tI.\- nrll'l' :I (in'. 

,Vith n Sou 1'('(' of s('p(l tl\'nilnhlp, \\"hill' Spl'Uf'l' s('pdlillgs i>('(,OIlH' 

('stnbJishecl on good sill's. 011 till' POOI'('I', dl'.\" sitl's, whitt, S[ll"lll'(' 
pstnblishlllPlit imnwelinll'h" nrtt'l' II fin' is difiiC'tlit. alld ill such situ­
atiolls spnl('(' slowl"\- 1"l'l'lltpl'S llll' tln':l UIl<il'I' thp CllllOpy of lhl' n;:;[)('l1 
(fig" 1;'»). This pro('('ss is ('\'idl'lltl.," \'PI'Y slo\\' Oil st('('P slopl's hnvillf; 
II south 01' south\y('st ('XPOSUJ"(' .•\.ss(]('lnt('([ wilh whill' spruc'(' nlHI 
qunking aspPIl nr(' hnlsnm popllll' !lnt!. spn'l'nl willo\\'s of \\'hi('h Bt'bb 
w.illow is uSlmll.\- tll(, mosl importnnt. As:t gl'OUp, willows nl'C' pr('sl'nt 
to lilt' (,XU'llt of aboul X,700 slpllls [)('I' :\('1"('; about 0,400 of t Il('s(' nn' 
lkhh willow. OlilPr \\-illows ('Il('ollntl'l"l'd lU(' Bnrchl,- ,,"iUO\\", ill ­
eluding nIl'" /ubl('((rp(/, IJlul'[H'I'I'.\· \\'illo\\-, nnd ~('()ld(\1' ,,;illow" lilililli 
slnnd (\C'llsitil's nrC' Itigh. witll 1,000 to :?,OOO whill' spru('!' nlld qllnking 
nspPll stpiHS [)(,1" nc'n' nt 20 .n'I\l's. 13.'- the Lilll(' tll(, s[nntls 111I\'p nt ­
tnillNl nil llgP of 11iJOut J00 .\"('lIl·S, til(' nUHlbl'1' or StPIllS [)(,I' n('l'(, has 
dl'c1in('c\ to Ilround ·100 to liOO" \\Yhitp SPl'lIC'(' g:lillS in im[lortnlH'(' 
with ilH"I'PllS<' in stnnd ngC' ",lIl'l'PHS th(, importllnr'p of nS[WIl dl'dilll'S 
(fig. IIi), III nlll' whitl' spl'llI'p-qunking nS[ll'1l stnlldl Lj .\'PIlI'S old, 
llH'n' W['I"(' :! to Ji\'illg lIlHI (ino (\Pnel nSpl'1l Irp(,s [WI.' :1('1"(' ill dinllldpJ" 
clnss!'s nho\"(' :l ill('h~',,;. III (llis snn\(' ,.;hlnd tll('r(' \\"l1S ('ssPllfinlh- no 
IlI000tnlit.\, ill whitl' SPI'U('l', :lnel (hp tJ"P!'S :I[l[lI'Hl"l'd tllrifty. . 
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TAllJ.E 6.-Comp{lsilion oj while sprnce-quaking aspen slands 7:n inlenor illaSh'u: 
lVumber oj trees and basal area per acre, by .~llllld (lge, speC£cs, and d1·a.meler • 
(bl'cast Mgh) group 

Dinmeter 10 

Inches anI! up 


Stand age, plot number, lind species 
'Prces TreesBasal Basnl : Trees IBnsnlJlcr pereter I,cre urca nrea ~~~c orenHere 

2O·year·old sfmHls; 1 
P49-24: .Yo. NO· ' ·<·q·d l . .vo. S"./I.

White SpruCl' 2fiO "'f70! S"l'ri O o () 
Quaking nsp'·II. 2,lHO S50' 18.1 0, IJ o n 

Bebb willow_._. 20 ( O' 0 o 0 o
0,

N9-25: 

White spruce_ 250 j 1010, S.I () I ()

Quakinr. aspen h,(I oIlKI Ill. () : o . 0 

Behb willQw__ . 700 11 I) (I 0 


P49-26: 

White spruce__ 5iO 410 31.5 120; HI. 5 0' 0 


IQuaking nspon I,IHU iHl 20.7 0, n o I)

Blnck cottonwood ·10 10 .5 o 0 0' II 


P40...2i! 
White spruce. 7fiU 550 "7~ 5 130 25,,1 Il II 
Quuklng nspfm )70 IXI 2,8 o 0 0' (I
Balsum poplar _.. ,0 . ,10 I, ;- o 0 () 0 

llO-yc:1r-old st:md. P51·1;!; 
White spruce ~(I(' 14') Ill. r, .If) ,.:1 IJ CI 
Quaking llSp'.'n 0150 ·150 !lll.oI ' 3ml n!l'~ )0 5.;;
Balsam poplar_. 10, III :1.5 ' Jil. 3.a o II 

Jlebb willow._ 410 150 <') IJ () o U 


o5-year·old stnlld,P51l-·t; 
\Vhil(~ spruce, ~. orn.! ~20 f ~7.2) 21)0 51). I (I n 
Qunking aspen. :ml 31iO 09.01 HlO ·111. Ii I) l) 
llulsnrn poplnr. 10 10 2.1 JO 2.7
Uebb willow__ _ 270 2,1) (II 2~3 (11';- U 

gO-year-old si:m<1, P50·1:!: 
White spruce._ JOO 40.0 110 3,1.5 Hl ]0.0
Qunklng oSJl~n. :180 IOn.:l :j(J1J JOO.oI lill :m.2 •Balsam poplnr•• 120 2fj.O SO "I '} 10 11.0 
Bchb willow_ 10' (2) () -0" O· 0

lli;-year-old stand, 1'511-1\;
White spruce. __ _ lao laO :JO. I 100 2.,9 JO lI.n 
Qlluklnl! aSPen _ 2:10 210 81.0 I~O 78. S 60 :l~.'
Bnls:ltll pop):tr__ 210 , ~o 1.7 o 0 () II 


I Bnsnl nrc:! nOl. d~tCI'JIl1ncd. 

FOI'l'51.-Cfi1lOPY ([ensity t('ntis to be low in St:lllds of this tyjW, espe­
('iull.\' ,\'I1('n the nspPIl begins to dl'op out nftpl' ubout 100 Y('(II'S. III t.he 
subol'dinn.te v<'gplnlion, <I('nsity is gJ'('[ltt'r ill slunds 1('5s thull GO y<'nrs 
old lhn,n in ol<ll'l' fon·sts. 'I'll(' gl'ound In.wl' (0 (0 2 intil('s in hl'ighl) 
hus the higlH'st density. nnd lhe InyPJ's 1 to 2.5 f('d nne! 2.5 to n.o fcpt 
in height hlwP lIw lowl'st d(·nsily. 

2\fitximllm l1l'igh ts in tllP mnt Ill'(' and OYPl'mut UI'C' stands of w.lti tc 
SPl'u(:(·-qun.king nspt'n s('l<1.o111 ('x('('('(1C'<1 GO t070 f(,(·t for spru('p an(l G5 
to 75 1'01' qunking f1SI)('Il. ~rnximull1 dinl11ptel's ill sprucC' and nsp('n 
W('l'P s(lldoll1 11101'1' thnn 10 to 12 ineli('s. 

"\Yhilp spl'ue(' .is un('n~n ngpd in most stnnds whC'l't'l1s thl' nspe'n is 
essenlinll}" ('ven ngp(L '('II(' spJ'('nd of ngC's.in SPI'UC(' inCI'N1S('S ,,-illl in­
('rease in stund uge, 

8PI'lI('P rC'procluetion is PI'pf:i(>lll in nil sl:Hlds, hut Ihe 1111Illb('1' of tl'('('S 
J)('l' n('l'p is low, ranging fl'om200 to G,SOO pel' l1el'(' nnd a\'Pl'Hging], 100. 
Aspen ]'001 suekeJ's [I,\'(·I.'n.g('(l nbolll I,fiOO shools ])('1' 11('.)'('. '[,hpsc • 
shoots npp('ju', Jiv(I n few YNII'S, nnd thpJ! {[iC'. Birch rp])l'oc\lI(,tion is 
velT SCHn!y I1IH.! hnlsnm poplnl' is only o{'cnsionnll,v (,IH:olln!t'I'ell. It 
is obvious tl.ItlI, of UH'SP fOllY Slll'ti('s, whit(' SpJ'lJ('(' is L1H' only ono 
etl.pnhl(' of sUl'yiyillg and dC'V(lloping undcr 1I1(' fOl'est cnnopy. 
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F~ 477367 

• F'fi("tl'; j;i.-.\ (),i-Y(':ll'-Old qWI.killl-( m'pPII :,(nl1(l wilh :1.11 IIlld(,I'~llJl'~' Or blaC'k 
"'PI'lI('(' and whitp sprtlef'. TIt(' dOlllillHlll qll:Lkilll-( 1I"Jl(,1l (I'PP" arC' .[ (0 !l inches 
d. h, h. and ·Ii) (0 ;i() r(,f't 1:111. Tlw ~pnl('(' (1'('('''; ill II\(' IlIHh'I'''IOI'.\' nn' ~ to ,[ 
j!l('lw" d. h. h. !l.lId :!;j 10 :30 r('PI tall. .\I'rnws p()int I () :1"1)('11 iln.l'k('d hy I1lOOSC'. 
I"puni PPltillslIla, I!)i)O. 

• lJ'clo"lapit Y{Og llI'u-II/'Hi S/{( ])/111'1/ ia (,Ill/ad, IisiN 
(·()rlll!.~ COI/wlells;... \ 'OCC;llililil l'ilis-itlllNb 
IlIIS(f (( (' iculang 

. I I'C i lls/apit ylos O/piltfl :-;,;p. rlilim L pull/slrt ,;,;p. (fl'o(/t/a "r/ICllm 
RrllillI ,!/ruH/,ilo,WI /'O{( II/ilIa fl'lI/ic()s{/ 
11;/lIWfl:IIJ1t 11;'111'1/111 \ '((cc;'lIilllil ('(gpi/o"'/Iln 
1.11111//1 JlIl/l{sll'l s,;p. r/(cl/nt/u /IS \ 'ilJll/'l{/I//l IIh,1i 

Th(' mo,;1 prOll1illl'llt ~I'H:-;:-; j,; ('II/rIlI/IIYl'wdis {'(/I/((I/r IIS;S. ,,"hil'h (H'('III'S 

most ('OllllljCllI.ly ill. Ihl' yOllllg :-;(Hilds. ,\!//'(Js/is ,w'lIbra :Inri Frs/llcu 
III/aim ()('('lll' 1':1I'I'I,\'. (;I':IS,·dik(· pl:lllt,; :11'(, ('\'('1\ IllO!'!' ';(,:In'(' tl1111l the 

~J'n,;;;(';;: ('''1'1,/' (,Olltiltllf/ \r:b :Ihnlll till' ollly "I)(,(,jp:-; I'llf'OlllltPI'('d. 

F0 I'I\S, ~ rOST ,\..Ilt·:\ I).\:\'l' 

• 
i~'J1 ifl/b i1/111 1/11 1/1/NI (fill i 11//1 /'Yl'IIlll .'!(('/llida 


I.illlll/((/ /JIJ/'Ut/iN \"n,I'. 1II1111'i(,11/I1( 


FOltlt:-., ('0;\1'\10:\ 

1~'{I"i8,tlll/l ,~('il'}J{}irll'" /)!ll'l/lo (IN(JI'(fulw \':11', il/!'(Il'll(f{a 

i,ll }Jilt us lillI/lIt'll/( I/.,i" Trill/lalis (IU'OjJ{((U ,;;-;p. (lJ'('lica 
J 11//1 lSI g /1/( Uful'lI 
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F"ol ItL 1Ii,- - .\ 'l!laJ,ill~ n-f"'lI~" hill' -pr'H'1' -1'11,,1 ill \\ hi"l, 1111' d"'Ilil!:lld <Jllakjl'~ 
:1-1"'11 11""'- lln' IfPPI,,,,jln:Uf'ly 1 t.i .\'·ar- (II' n~'·. ;-, 10 I~ iI,I'Il!'- d I. IL. :11111 fiO 
1'''''1 IlIll. TIl1' whit!' -1'1'11"" 11'''''- :ll'l' ;j I .. II III1'Il<'- d, h. h. ,",I,d III I" ;jll f""L 
la'l. \/l1t'h "I' I Ill' 1J'I:lkill~ "-1"'11 i- d,'ad III' dl't':td"111_ 

.\{'hi//III hU/'Il/lis /JI'!/u/ltll'is ,lj"',iI//iC'/1f 
• \I'o/lillllll Ift/IIII;'/~((I/il{/it 1';(/11 i'~1 /1/1/1 Pi'll It 11"'( 
"in/iliria 111111'1:/1/1/'1/ J';. s!/II'II/ i/'IIIII •
('(I"li//r.ia [illl/;dll :-'''p. 11I1,ril/l (;1/ f j 111/1 Iwnl/ /1 
(''''''II /ld/'l{ I 1/' j'/I/ JIIlIII/II/,.il/ uhf/I.Wlfll 
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ECOLOGICAL EFFECTf:) OF li'OHEf:)T Fml~S IX ALASKA 

L1l]Jin1ln'i a.I'ctiCllS S(LIlyu.iso I'b([, st i1mlatn 
Lycopodium nJ).lIotilium Senecio i.lllegel'r£m1lR
.Llf.el'tenwia lJ(lniclllatn 8tello,l'I:a. fOIl!fi7J(,S 
PpciiC'ulol'is lab/'(u!nl'icn Fi()ln renifolia Yur. bl'a.inerdii 
PYI'oln til'ens 

)'losses iLre more prominent in the white spL'Uce-quaking aspen type 
tban in the pure aspen forest. The most abundant species are 
DI'epanocladus ullcillatns, I£ylocolm:u'/rt, splclldens, find Polytl'ichwn 
commune. .P. commU/1p is most pl'ominent in young stands whcl'l'fls 
II. splmdens is most abundfint in old stands. 

)'10881<:S, OCCASIONAL TO RAHIiJ 

Cemiodon pW'PW'Cll8 Eurhynchi1lln pmeloll!lum
OHmacill m dendl'oicies Pleul'oziwn 8chrebpri
D{£nlnwn drummondii FohNa 1l1lta.ns 
D. j"m!ltli.foLillm 	 Potytric/w,/n strictum 
D, f1l8CeSCPl1S TomenthYPllwJl. nitCI/8
JJiil'ichllm .flu:icaul(' 

Of the Jicllt'J)s, Pellioem aphthosa YiU', typic(/. fl,nd P. (Lphthos(L Yfil'. 
1:al'iolos((. fiJ'C most ILbundILnt. III some young stands Jess than 25 
,YCIL],S of age, Cladollia anolea. 1'. CI'OS80i(L ILud C. crispata Vfl;l'. 1~njlllldi­
b1tlUel'a flre ('ommon . 

Cetl'(lria islandica 0. gra.cilis val', ()tOIl{j(li(L f. la.olliel'Cl 
C{adonf(~ cOl'lmia r. c)Jlil1ill'ic(l C. mitis 
C. C1'1~8pato. \'fl.r. L,iJ'ljnin 0. IJY:in'daia vu,r. J)(}ciltwn
C. 	 ljracili.~ vnr. chorda/is 1'. /rllco­C. 8ytmtic((' 

cMonca S'teJ'()oc(['utOJl, iomellto811m 
C. Yl'((cili8 v:lr. lii/alatn 

Wbile sprllce-quaking aspen ('ommllnities nlfl.,\- lwcome estahlishod 
imnwdiatel,\' followillg fires but morc dln,rflderisticnJI.\T Lhey arise :lS fl, 
r!'sult of sU(',('pssioll \\ illt the Spl'UCl' gmdllfill.r ilwading cssent;ially pm'e 
aspcn ('omll1l1l1itips. Spnl('p s('('ds ('an g('r.llliuale and. the seedlings 
('fl.Jl sUI.'Yiv(' n,lIc/ den·lop sl<)\dy ullder Lhl' :H;[)(~11 crowlls. III the 
absellce of JiI'P Ol' ot 1.1('1' d('\'nstn [i IIg d.ist. UJ'i)ltll('O, spl'UGe grad llally 
I'Cplll('('S n.s[lf'n alld 1'(,lalin'I.\' open spru('l' sln.llds are tlw (,Ild result. 
Clnrll1nll (.17) stn,led thnt ill ('l'lllr:d British Columbia thc ('Ii ll1i 1I:1.tioll of 
nsp('11 fl'om mixed slnllds 1)('('0111('8 rapid :1,1'1.('1' :til nge of (i0 ,\'(':1.rs is 
I'ellt'h('(l. :\Iillnr (Dr) 1'('I)()J'[ec/ tllllt ill IIll' "('Iny !Jelt," jn OnLnl'io 
growth ill aSlwn s(unds is hnln,need .by morln,lity n,t nbout, 100 ,V(,[H'S of 
agc u,nd from llIC'1I on t.lH' aspcn l)('~ins (0 disappear. The sprLl('c, on 
tile Otll('J' hflud. eontillUCS to grow. 

li'ir('s ill U.H' type iU.'l' rar morc destruetive of spruee Ulfill of nspen, 
'I'11C reasOlls for llIc sC'lcelivit\' of fil'c hIL\To alrcad \' been mClltionC'd. 1'01' 
other types. TIl('.\' inelude 'prill('ipn!ly snell din,J'fl.cteristiies itS thin 
!lark, JLfllllll1f1ble fol ingl' cfl.ITiccl well dowll t o\\'n,nl the groll nd, B,lld 
illnhilily of spru('!' to rpl)J'odll('(' h.\' SI)l'OIJl illg-. 'rIll' rapid II!'ig-lIl. 
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growth and early seed production of aspen root suckers gives it an 
advantage over spruce in reco'~er.y" from fu·es. Severe fU'es in the 
white sp~'lide-quaking aspen type usually lead to pure aspen stands with 
most of the regeneration of root suckor origin. 

Balsam Poplar Type 

Balsam poplar in essentially pure stands is a forost type elllU'lwter­
istic of recently deposited alluvium and is found along most of til(' 
larger rivers in the in Leriol' of' ,Alaslm. ?v1anr stands repreSf'n t the first; 
1'oresG stage in a prima.ry successional series. Eor l'('asons that are not 
apparent, balsam poplar is espeeiall.\T well adapted for repl'Oduetion on 
alluviitl hal'S. 1'lese are a eonunon Jentlll'e along most of the Alnsknn 
rivers that are Jed by the melt water from gla('iers. Aspen, which 
might be expected in these habitats, is 11 rl1l'C speeies. O('('asionall.\' 
balsam poplar spreads fr.'om its ehameteristic strf'nm va1if',\' habitat. to 
adjacent upland sitcs that hay(' been swept by fin's. 

Forest composition in this type is indicated by tbe Jew snmp1cs 
presen 1('(1 in table 7. Balsilln popIttr stauds n.m often pure but in 
nULny of them \\Thite spruC'(' heC'omes an impol'tlln L demon t, ('specially 
ill old stands (fig. ] 7). .Alitskft pa.pel· bil·c!.l is a /('8S importan t and less 
common asso('it1te. Small understory ',ppcips suC'h fiS Sitka alder, 
Amel'icfUl green alck I' , thinlctl.f alder, littktrce willow, feltkaf "'illow, 
and Scouler willow an' oe('usionn.Ik Pl1eolmtercd. Initial dpnsities 
are conunonly high, with as many us 3,500 t1'('('S per a('l'(1 at 25 ,rea,rs 

, of age. Density tenels to l'(,l1luin high e'-en in mature for(lsts. Dpcay
" ..appNtl'S ('om111On in old stands. 

. . ~laximum hpights of bitlsnm poplar in the sfa.nds studied did not 
exceed a.bout 70 fcet, and rnaxilllum diametel's about :3G in('hes. 
How()n~r, suhstantially lal'ger U'l'PS o('('uITrd ill SOI1l(' of tire better 
stands j'n the Sllsitrm husin. Thomas (163) stn.tpd tlmL in his joul'l1cy 

'l'Alll,); 7.' -Co1llposition of l)(Ii8(1111 ]lOpial' stands 1:/1, -in/prior .'l/a,ska; Xwnbcl' of 
trees and bll.SU[ orca. 'lier (H're, by slalld (If/e, spcci('s, and cUa/l/r/el' (brc(I.st high) 
(t/'OUp 

])inm(,lH'r~ ()ii~nJlltt'r fj Ilhll1lCtCf JO 
pef nc'cc 
I'l'rces 

:n('!w,s und UP lm'lIes Ilnd liP in('lIes UIl!I up 
J fIlcll 

. lind up 
lin dimn-· 'I"n'(,'s BnSll1

ct<'r nrell 

Stund ngc, plot ]ItJInb(~r. nud SI)(~('ie$ 

per 
f

1 a('n~ 
-~.-.~--~~. ~,_., -

Xo, .Yo. -"'l.ft, Xo, ''''I. ft, So. Sq. ft.
2.'i·~·~nr·old stUll". 1'['1,·10, hulstlrn poplnr :1. 'I~O ;jt~) K5 0 (I 1I ()
loo·YeIlr·oll! 511111d, 1'50·17; 

Bl1ls:Ull poplnr ~ ...... -.. ., Il!lO liOO lfi2. n ji(~l 2{),_w_ lfi2.:t 10, U\\'lIllu spruce • ,0 ,() 21,·1 nil ~O.1i ' 20 ' 12.1.
Bilka nlder,."" W (I, 0: (I 0' ()
AJnt.)riC:1.11 gr{I(I(1 aldl:r" ;ltJ ()"III II {Ii II • 0
LiLtlclf~C willol\' ·111 HI (I) (I' 0 n; ()
J'e1t1caf lI'i!lOI\' .",", "- -.. 12U 20 ; UJ.' U II OJ 0

l;jO-y(~ar·old Slllnd, 1'50-20: 
~-

I
Balsam poplnr, [)IO : r.1O 1,1.·1 r.rKJ JTO.fi ,.1. I 
'1'lIlnl~[(f nldl'r ;!~O ' Ion ('I 

]W!
0 n II 0Littlelr£'Q \\'illo\\' ·10 ,\0 (I) () ,U . U 0200'),I'l\f'0Id slnIld, 1'51\1; I

Blllslllll poplnf_, !l0 i 00 l i~:U) . un H:!.!J . 11:1. II\1111 
Alnskn paiWI' hIre". i"(J . I~O ' !:n.x 
While spfuce . " ~[A] i !U)(J ; S'i.1I ; 200 SI.S XU tiO.1 

IWI 22~·1 ~f) I IIt'lHc()ull'f willow , in . (II JIJ ()III i ('1 ()

'----,._--.... I 

• 

• 

• 

I Basal area not detormined. 
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FH'['JU'; Ii. ·.A ":Ii.-lIllI poplnr-\\'!titp "prIH'C' ~talld. Tlu' !lld!,,,t poplar;; arC' :Wt) 
\'pllr.; of a~(' ;Ind arC' IIPlIrll· :~(I illehp..; d. IJ. h. 11l1eI Iii fppt 1.111. TIt(, old!,,,t II'lti(<, 

~JlI'n('(' an' 105 .ll'ar:' of ag(', Ia illellf''' d. IJ. It .• 111111 iO fpC'[ wi!. (Jil .\llltnllll"k:l 
){ iI'!'I', /1(':11' P,lllll("', I !J;'j I, 

nlollg t1)(, Stlsi (IItt H.i n'l' ltp O('('nsiollu Ily sn W ('()([on Il'ood I J'('PS 1'1'0111 
:3 to (j 1'(1('( in ciinllH'lpl'. BnlStllll poplur stunds UI'(' Or(PII ('I'('n ng('d 
bill IlUl.r u.lso exhibit n. {'ollsid('I'nhk J';lIlgP ill ug(I, 

1{('JlJ'O<iIf('tioll wititin;t St:ll1d is gPllprnlly spurS(1 witlt 0111,\' (l('('nSiOllUl 
",lli!p spru('(', bnlsulll poplnr, nnd rllr!'l." p:1Jl{'I' hin'it s(l('dlillgS, 

SIIIU'Il,.;. ()!'('\,.;IO.\".\I, TO H,,\I(i': 

• 
• \/1/ II;, crispo 1/nsa aciculari..: 
('(}I'IiIlS C(l/I([dlll.~i..: ,'-l'uli,1' (/I'bus('u/oirlrs 
I~'/(/((/(IIII(S ('nlll I/[Ii/(ltl( S. ,w fellll! ia 110 
I.IIIII/it /l(/II(.~tl'l ,;sp. fIrm "/IIIU/ie'"11 SIll "lui'll ia Cil 1/ wit /I g ig 
I'(}{r /II iI/a frllt iC(]811 \ 'i{illnllull <dll!1 

(;I'tl,.;S('''; nppl':II' (0 ')(' rlln', tit!' oilly (IIII' (,lll'OUllt('I'l'd />!'illg ('(/lrll/W­

tfl'os/is /1/!l'jill/'{(.~('//lS, (;I':lsslikP plnllt:; al'(' pl':l('(i('IlII,\' nhspllt. or till' 
rOl'hs. 1~'jli/(JbilUII (/lilll/stirll/il/llI is p('ritnps (it!' 1110";( :tllllnd:lllt, ;\('[11­
(Illy 110 sp<,r-i!'s :;('Plll'S to ',)(1 Olitsttlllfiill/!. 
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...-lquile[Jia br(,I'i,~tyla Tfl'dysarwn alpinUIiL RSP, ameri­
Arfl'misin arcfim call 1lIYl • 
('omalldra. til'ida Tf, m(/c/cc'n-:i i 
E'LlLisetwn (1.1'1'('1/81' JlfI'trllsia ]Jallicutal(L 
Goodyem. 1'('1)1'118 YnT, ophioi,hs O,i'!ltl'opis C(!'IIlpf:<fris \,H.I' , l'(ll'ians 
IIabellw'in obtuR(1tn I)Yl'ola (lsarijo/ia Y:U', illc(ll'lwia 

P. SN'lllu{n 

~rossC's iU'(' not pl'omill(,llt ill bHlsam poplar stallds, S('Jdolll <lo('s n 
sp('ciC's hny(' :t ('O\'('I'ng<' of mol'P thnn ;'j p<'I'('('nt. 

~ ros,ms, OCC'ASIOX,\ r, '1'0 R.\ IU: 

l1ryunt c(u'spilicillilt nI'qJ(lllllc/wluS 101 ci/1(1 f u:; 
('fI'lliodoJl 7JW'PIll'(' u~ fI?jpllWiI rero/lltlllrl 
IJicran1l1r1 dl'ltmmowlii flyto('oll1 i I.WI '~71{ellfhlls 
[), J/'((rJi/~r()/ i II In l)lellI'IJ:ium Nchl'cb('l'i 
T)ifrich71m JIe:ric(/ II/e 

LidlPns nl'p YPI'." poorly f'('PI'('SP/1[('d, Onl,\' o(,(,:lsionnll,\' lUI' th(' 
following sl)('cips {,1l('OlIllU'I'P<i: Pdtiyt-I'a ('(fllill(l \'In, 1'11/('81'018, Stel'eo­
Nw/on pa,~clwlr' \'nf', (I/pin 11111, :UI<I S, pasclwh· \":11', (ltpillllm r. Wacihll­
IIWt, As t hp stands IlHl (Uf'P :llld ns \\'hi tl' spnll'l' d{,\'plops, F(·ltirJ('/'(f 
apldlws(J YHI', fY}Jica alld p, mcmbl'Ol/(lCHI npPNll', 

Tltt' SUC'('pssionnl positioll of (he' bnlsH.m poplu.r t,\'Pl' is Ilot C'nlirpl,\' 
!'lpnI', Chnrn('tPristlcally it d(,\'plops Oil l'p(,l'lltl~' c\ppositc'd I>nrs 
:Ilollf! ri\'(,I':; bu[ (hp pl'l'Inn[1('I1('p or till' (."Pl' i;:; 1I0t kllOWII, 011 50llW 
:In'Hs whitl' :;P/'l/('l' is gJ'n<illnll." ;lllailling domilllllH'P :llld will P\'{'I1­
lll:lll,\' I'l'pln('l' til(' balsam poplar, III o(h{'r situatiolls (Ill' poplnr 
nppt'nrs to hI' a. S('If-I)('rl){'tll:1till~ C'oll1lllullit,\' without :111,\' ('1('fIl' (I'l'1H\. 

(oWHf'(l rppln(,PlI1pn I by SP/'lf('(' or ollll'r sp('('il's, I\'rhn ps b:lls:I III 
poplill' Illil,\' O('cupy rIood plnill :lrp:IS incldillill'ly if [1\(,,\' :In' subj('('IP(l 
to IlPriodi(' ()\'prrIow "'illl d!'[losi[ion or nllll\'iullI, H.HUp (12,?) 
1'('gn.l'd('d willows :I lid al<l.('l's ns JlI'p(lp('('ssol's or bnlsHm popln!'s Oil rIoor\ 
plnins ill tlt(' soutllWl'S(PI'II ~rn('kPll;r,iC' I'pgion, Pullillf! (123) \'ip\\'pcl 
tl\(' root S,\'stPIll of bnlsnm Jloplnr as 11101'(' or II'S::; {](·xiblt- bu[ lIot 
ndnptp<l to soils :IS sllllllow :IS SOIllI' of (host' in \\'hic!t whitl' :;pn/('(' ('llll 
Ihri\'(', 

Fil'(':; O('C'III' ill titl' IHllsHlI1 JloJlltll' typl' bllt :U'(' 1I0( 1](':11'1,\' ns c'OIll/l1011 
as ill olltl'I' fon'st ('onllllllliitips, B:lsl'c1 011 limitl'c1. PVic\l'I)('P, it mn,' 
1)(' sH.id. that 1'0110\\ illg nrC's thp t,\'Jl(' J'!'g('IH'I'ntps b," lllf'nllS or l'O(it 
slI('kl'I's. :lnd, (0 n Il's;.;pr ('XU'llt. frolll sl'pd. 111 this 1'('sIW('( til(' SIWC'i(''; 
I>phn"l's ill I11IICh til{' snnl!' \\,:ly :IS aSJl(·Il. 

Ir'hite SJmu:e Type 

'1'''(' \\'hiu' SpJ'II(,(' IYPI' i;-; til(' I'lilllllX fort'st ('0Il1I1l1Init~· Oil IIplillld 
IIr(':lS ill till' illt·l'I'iol' of Alnskn <[il!, lSI, It is \\'iti('spl'l'lld nnd is I'('SPOII­
sihl(" /1101'(' t"nll :lily ot"pr fC)f'p;,;[ IYJlt', for t1IP \'('l!P(lItiOIIIII nspp(,!. o[ 
("t'I:llId:-;('III)(', '1'11(1 dlll'k, nllllo:;( blll('k, fOI,(':;t 111:1 lit 1(, so clinl'II('lpl'i;-;( i(' 
of IIpItll1d IU'(':I"; ill lhl' ill[('l'inr is \I""i(t' :;prll('p. Ollly in ('('gions tIlllt 
1111\,{' ('sc'llJ)('d I'(,(,lillt fil'{,s i:; (.hp ('O,'P!' of SpI'U('(' fOI'('st ('olllplplp; CO/ll­

/lIolll:\' it is brokplllly I\lOI'P 01'1<,;-:.:-; t'x[t'lIsiY(' HI'('IIS of PHPPI' bil'ch, IIsp('n, 

• 

• 

• 



• 


• FI';[<llh I,"'. ('lillla, \\ hi!I' -PI'fH'" foi'l"! !1iolJ.!!; IIII' '\I'il'hill:t Hin'J', llwrkl',j h,\ 
1'!'()c1illg" hltlff,< .\ioll!!; (iil'lI11 i fi!.dnra,\, at III ii, , I la, lookill!!; 1'11-1 ward. 1\1,;), 

or {YPl':' trnllsitional h!'tw{,(,11 Iltl',,!' Ilild plll'<' Sprll,'(', BOllllclnl'il's arl' 
II:-;llttlly Y(,IT "ItIlI'P, 1Il1ll'kill!! 111<' {'t!!!P'; of lil'P';, TIJ('';l' hOllllclal'i(,,; IH'­
t I\'('PII I"ititl' :,prw'{' ror('..;1 all" ;ISI)!,II or PHIH'!' hir('1t fo!'(',;[ HI'!' :I ('0111­
111011 1'(,lItlll'(' alld HPPl'HI' H,; "i..,lilll'\ lill('s Ihal Ililly hI' ,;('1'11 1'01' Illil!'s, 

(;(,I1('l'nll,I' tht' \rhit!' sprl1('" lYJl!' is pmI' \\ illl oilly ()('(':lSiollnl rl'/l ­
I'l's('nt:lli\('" of bla('k "Pl'lI("', papPI' bil'ch. :lilt! 11I1I,,:l1l1 puplnl' Ilnbl(, 
X" Th(, 1II1d('I'..;toIT (If ";llIall 1/'('(',.., (1/' Inr"(' ..,lll'Illl" ill('llId"s ",'\'prlll 
"Pl'l'ip" of \\ illllws ':1l1d aldl'l', I~(,bh will~1I i" 1111' IIllbl :liHIlld:lllt 
IIU'lllllt'l' ()f II\(' !!!'OIlP, II ilh ::!,I)()() 10 ::,(}()() sl('lIl:, I inch ill di:llll!'!l'!', 
01' lal'gt'I', jlPI' :l!'I'{, ill ynllllg "Iantl", 11t:lt i·;. lip to ~() 10 ::0 .I'(':lI'S 
old. \\"iI1l illl'l'(':1';,' ill ..,(:IIlt! «!!:I', tfll' 1I1I1lllH'I' ()f sl('Ill:-> of I~phh \\ill"11 
dl'('I'PlI';{':, IIlilil llH'Y 11('('111111' ,pry :,P:ll'S!' ill st:llld" oldpl' tlt:lll IriO 
n':II's. OIIH'I' lIillm\s nllnillill!! dinlll!'II'I'" or I illc'lt, 01' 1l101'C', :11 
hr,'n:-;! It!'i!..dll il]('IIIc!!' lilll"ll'!'[' \\ill()\\, r('ltlpllf' I\illoll, "('01111'1' lIillm\, 
allc! :""(//:,I"tilIl 1(('({ \'III". fr/;,"If/(. I.ikl' III(' I~pllil II illoll , lllp,;(' ';Ill'('il'''; :In' 
111(),,! II hu llcillil I ill Y(Hill!! ,.;IHllds lIlid c!('!'!','n,.;(' itl 11111111)('1'''; I'llpidl,\' \\'illt 
iIH'I'(,II,.;illg· "IHlIri Il!!:t', IH'('olllin!!: ";C'III'!'!' ill :-;I:lnci,; olrlt'!' 111Il1l :lholll IliO 
Y(,III'S, 'I'ltl' pri1I(,j'PIII nldl'l' is' :-iiI 1\11 :lld(']': .\IlIl'l'i(·al1 gl'l'PIl :d<l('I' (1('_ 

('UI'" O('('IISiOlllllh. l Illi"!' Ill(' "illcm:-, Ill!' :lId('I' i,.; Illosl ('01111111111 ill 
I It l' 0 Icll' I' ... I H lidS: IJI' ill!.!: S['UI'I'(, ill r() I'('s f-; II a I' ill!! 1111 :I g'!' nr I ('S'; I 1I:t 11 II hOlll 
I:W Yt'III''', 

• IliiltHI ciPIl"ili!'s HI'(' ('()11l1110Ilh' iti!!:h, \\illt ~,(J()(I III :;,(J()(I slplII,; J 
il)(''' HlId Inl'gPI' ill <lillll1l'l('1' 1)('1' 111'1'(" ill -.;1:lIIcis fl'olll ~() to ~,i Y(':lr,; oj' 
Hg'(', '1'''(' 101111 11111111)('1' or ,.;tPIll-. IlI'l' H,'I'(' lil'('I'('II";P"; lI'illl il\('l'l':lsill!! 
ngl', 1)111 P\'('11 III I [jf) 10 I.'ill St'lll'S tlll'I'P :ll't' 11,,11 II ily :WO to ,1(1111)('1' n(,I'(' 
III ,.;IUllds :I 1'011 lid IlH) (() l.'ill ,,'('III'''; ()j' ag'!', 100 10 \'it) 11'('(':' pt'1' :1('1'(' 

ll:l\'(' riilllll('Il'I''; of III illc'II(,"; 01' IlHlI'l', 
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TABLE S.-Com.position of white spruce slands in 'interio)' Alaska.; Number of • 
trees and basal area 1}cr acrc, by sland agc, species, and diametcr (IJreast high) 
group 

Diameter 2 Diameter :5 I) lamcter 10'1'recs inchcs and up Inciles and up inches alld upper nrre 
I inch .

Stnnri nge, plot number, nnd spe('ie.~ nnd up , 
Trees 'I're(l$ 'rreesin dinl11- BIISHI H(t~nl BIISIII

lH'r per p~r
C'ler -area :trl~a nnllt

Ht:rll a('rO m.·n' 

2n~y('ar-olt.l st.nml, P.1l-Ti: So. -Yo. 8q.[I. ..\""1). SI(, (t. .\'9. 8".[1. 
,rhlt~ spru(.'\.' _~~ ~_ a,Il1l0 120 :!.Ii n o n o 
Bebb willow... o II II0) ')\\0 (I (J (I 

-, i10 ' Llttlctree willow . 1I Il o o o II 

Salix g/llllCIl vur. nlh'ellF miO o I) o II n II 


3ii·yenr-old stnnd, 1'51-20: 
White sprue'!). _... 050 7S0 3110 fil,O o () 

Bchbwillow_ ..•. 1, :mo 100 o () n o 
Llttletn'c willow 20 o o o nI) 

40·year-old stand, J',10-2-1: 
Whitcsprut'c.. sao !ifn 75.:1 ~ 2-10 u_.",' -I :10 17.5 

Bcbb willow. ,150 o o II (J o o 

Litlletrec willow 2:m o o () () o 11 


55·ycnr-old stnnd, 1'.10-1·1: 
Whilf' spruee... I, r.20 1,2,10 !1-I.1 220 20 1O.\! 
Bebb wlllow., . ·wo ISO {II o (I o 

75-year·ol<1 slnnd, Pill-IS: 
White sprucx' _.. :I,IHO 2, ·100 170. ; 400 (I II 
Bebb willow.•... 20 20 (II o II (l 

lO5-year·oM stnnd, 1'51-:11, white sprlll'l'. :l.?10 2.1;~J 1.1I:l1I 105.3 II () 

120'yenr-old stnllCls: 
Pro-lO, white sprul't' ,1:10 1lS.r. :jll iii. ,I 
1'50-18: 

White sprue!' . 1, WO 1, n:lO :{!i:J.2 7aO ~:17.·1 :I(K) 2:!fJ.S 
Balsam poplar 20 20 S. n 20 h. U 10 [i.!i 

125-~'ear-oI(1 ,Iand, l'5(H I : 
Whitesprut'e •. 220 220 it!. :i )Jill 711 ro. I 

Bhlck spruC(' . lUll JIm :lS.·1 1"1 I) II 

,\Iaskn p!lll<'r birch. , :10 :m 11.5 :1fI II (J 
 •
.Ameri<':an grNlll uldpr 110 III (I' (J () II 

1:I0'ye:lr-old SUllld, P51-12: 
White spruce _. ___ .. 2.'-;0 2[lfJ 171. 7 171.7" 1:10 I:II.S 
Hcbh willo'" _..... :130 . ltXI [I, (n /I II 

(I.lAttle!ree w!llow • I[~l all II o o 
135·yeur-old statui, P.5H13, white SpruCI' 1.[.10 I. ·110 IS:), !I 1il(J J.lI.O .tu 2:1.0 

J.lO·YNtr·olrl Slnnt!, 1'51":1,1, whilf' 'pruCI' :lOO 21KI li5 52.11 
150·yc'nr·old stands: 

1'51-16: 
White spruce. ,." :lOO lJ~) U~, ~. 11(J fl7.3 nil 'in. 7 

BI'b]) 11'11101\' p,o II /I o (j I' I) 


Salix gluurtt \'nr~ ulirt'f1t.1 ],2Hl /I II /I II II (J 


LiWc'tree willow un 20 (I, IJ o II IJ 

]>51-20: 


While spruce .. a:15 Il!l... Ill•. ;i ~(l (~r,.~. 2 

A lask" pnper bin'h 25 I,S .. (l II 

HInck sprut'!. _ 15 1[, 5, ,. If> 5. i II o
I 

I>itkn ,\lelN.•• ,.. Jill If> ' (1} /I I) () II 
Bebb "'lIlow ... 10 o Il o II II U 

lc,o'Y£'nr-old slllnd,l.'51 .1!I: 
Whitl' sprue<' :JiO :laO GlI.O I 211) 02.2 :m IS, " 
Hlnrk sprut'e ._ ,~~ll aUli ,1 •• -1 21MI :1\1. a II n 

(JBebb willow HHI I II /I II II II 
(I',Llttlelrec ",lIlow !III 10 U II Il II 


8ali> ulll1le(l ,"or. fllicflle !!O (J U 0' II /I II 

I 65-YNlr-01d stund, ]'5(J-:!: I I 


White sprueI' . 520 5111 If>!I.n 350 H7.0· I all IS.)
j 

Kenai pupC'r hln'h so sO ! 22.2 ~Il ~2. ~ () II 
170·year-old smllds; 

]'49-3: 
While sprll('!' 2'10 102.·1 2:lil , 1!1~, ,I l711 171.11 

Kl'IUlI puper hird! 'jl a'I.U (.II) ,!-I,U r~J :H.II 


Pr,o-23: 

White sprue(' :wo 30;(1 121. 2 ~iO IH.5 w foO.,1 

Bnlsul11 poplllr :lO au 1i.:1 20 5.5 (I II 

}'l'ltlenCwlll(l\\' • !In, o /I U o II II 


10' (J 0,LittlNrec willow .. o o o o 

li5-Y('(lr-ohl stonel, 1'·1\1-2: 
 •

White sprtH'e " ..... - 200 ~'l!O 19[,. a 270 I!la. U 210 177.1 
f)') '"tKenoi Jln pcr bln'h ·IU j ·10 ~5. 'I -10 : 2[,.-1 I ~o ! ... -.. 



• 


• 

• 


• 
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TXB"}) S.-('oll!]Josition 0/ tt:hile ,~pmc(! slands in interior A.laska: ~\'1l1l/1}er of 

trees and IlOsal area prr ocr!', by stand aye, sl)~cies, and diam.eter (breallt Idyh)
(fronp-Continurd 

!Hlllllelrr2 I)hunetf~r fj Dillllll'ter III 
per orrr 
Trers 

Inches IIlld UII In('hes lind 1If! inehes lind up 
I hl<"h~lUlld nge-, phIL Ilumb(lr, tlnd ~p~('i('~ ----~--"---nnd up 

Tn'es 'rret·s 'rrcc~in dhlnt· BnFll1 Bllslll flllSll!per per Ill'reter oreu Iln}nUl're U('rl' orenone 

180·yellr·old S(IIJ1!ls: 
"·10-10: .Yn. ,"0. S,/.fl • So. ·"'I.fl. .\-n. SIlo fl.White sprue,- " !-In ·120 lI>5.·1 :lOO 15!1. 9 1;;0 II:!. 7 Krnal pnp,'r bln'lI ~() ,·10 21.0 ,I() 21. U :!() 16. I;;Itkn alder. 500 1711 {I, O· II::('ou}('rwil1ow !!O 20 (II II 11 () 

0 
(I 
0 

ljunking nspell HI JO .:1 f) 0 11 () 

pr~n-tn! wllit(-sprtH."t,' il7U :i50 IS:!.;; . :!fiO 17·1.9 I~O 12ft I ]S5-Y('HI'6 old .stnnds; 
P·IIl-I' 

II"hU"Sl1nH'I' 2nll 2HO Inn. -; ~'i() iii". a J.lO 1211. n",'nlll jJllIll'r IIln'h fin m 1:t. !I tIn ~t!l :m 17. ;lBlntk cottonwood 2n !W :!,1.,j.·1 20 2,~. ·1 20 2".·11',19-1: 
II"hlt(' liprn!',' !!fin 2HIl IIi:!. a :!III lfil.1I 1-111 I~~I. ,j
""IU,I pup"r hirrll 211 20 I:!. a !!U 12.:J lU 7. U 
Whitl'sprul'" ,")20 .;(0 1111.5· ·lCJlI ISS. ,I 

p·ln~n: 

170 I!!O~ .iK'(\J1lli ptllWr hin'lt -II! ,III W.U ·HI lito 20 ' 12.11110',-0Ilr-ol<l 51:III<1s; 
P·19-11 : 

11"1111(' ~pru(-I' 1i~1! U70 :!O2.1l ","0 IU2, fi 1'10 100. !IK"llnl p"prr hirch ,(0 ·111 W.O .((1 10. (J 20 12.1;;ltkn nldl'r :m (It10 n (J I! 0 
II"hlto sprll!'I' 21fl 

P·H)-12: 
210 I:H.l 1,11 J:i2.2 12t) ~ II Ii. !l K(,1l1l1 flapl'l' hirrh JlI ·111 4~t H .It) ·1:1. Ii ·10 ·I:l.!lSHkn :lld,'r . ;~I {.,·111 I! II n 02()()-YI'I(r-old st:lllds; 

1'51-11: 
II"hll~ >pru('I' ,., 12 1·1.1 an 1:1. <; 12 ' S.!Illl:l('k $prLll'I' 1~ 1~ .I.t 0 I! (I' 0 

1'51 ..2·1, whitl' SPrlll"- Slitl Sill '202,;'j BIn l!Il.li ,0 ' ·1l.S215-n'nr'old stnlld~: 
1'·19..5. While sprU('I' ..:!U1 2111 It12. Ii 200 lUO.;; 170 lSI.l'·l!/-H: 

Irllltl'sprurl' 3110 ~(KI 175. j' 2111 1,2.0 (,(0 . 1,III.n
"NIIlI PIlIll'l' hlrdl III lfI (.(.0 III lUI HI ' 1-1.0;;ILk". nl<ll'r. {i J3s0 2!iU U U II, U2"2()·~'N)r·old stands: 

P·W 7: 
II'hltl' sprueI' 210 210 171.2 2·111 171.2 ~'OO • J5ft 2 Krllni pnp!'r hlrt'h 30 :m III.fi 10 n.2 10 : 9.2Piio' (/: 
Whitr sprue,­ ,iO 7:10 0·1.-1 I~() :!:I.!I () nAIIlt-ri(':lfl ~r(·(ln uldt1r I, !lIn ",0 ~ I, 0 n n II22ii·p'nr-olcl stnn<l, p·IO-I:!· 
Whltl' sprur~ IHI ·1111 ~:W.O :J7n 2~:t :~ ISf) Ill,. 5KI'llIll pnppr IIlr('h 111 III ·1.·1 lit ·1.1 II, 0i'itkn nld('" ~:l!J 110 t'. 0 II Il ()

:!:IO·yrfil··old statHis: 

2r,O'Y"IIr-<)lc1 stunt!, p.l!!. flo 

P49S: 
\\'hlt~ ~prllc(> _ 
K~lInl pUIl<'r hlr~h 

1'·10-1.;, . 

l!IO 
2U 

JOII 
!!U 

J2.i a 
H. ~ 

(711 
211 . 

12·1. Ii 
~L 2 ! 

I 
I~[) . 

0 1 
lin. !l 

II 
I\'h((t'~IJnJ('(' 
((rlml P!l!lC'r hlrr·1! 

pm-15: 

21111 
In 

:wn 
lit 

JIlL:! 
1i,11 

~so 

1II 
Illin 

/i.(i 
!!IO 

10 
WU.!I 

fi.ti 
White spnlf'l' .• 
Oinek Sp/'llrt, 
~ltkn uldrr.. _. 

:!7U 
2·1,) 
alo 

270 
2;{5 

70 

1:12... , 
2H.l 
PI 

2.J() 
120 

n 
l:ltI.X 
l!l.a 
[) 

120 : 
0 
0 

Us. f) 
n 
() 

PW-O, whill' Sllrll('" IiIIO ;,~O 210. Ii oJ.I(J 20:l. I 1-10 Ila.!l 

II'hlt.r spru!',' :J7n a7fl :!2.'" -I 270 221. :.! 171l L05.9KI'llnl (lupcr hln'lI flU nO 11.5 ,W 11. (l 0' 0:w.O·YI'lIr·oJd stoud, Pitl 21: 
Wlll('\SpnH'I'. _ ilJ ill :la.1 iO :1:1.·1 20 Ir..Bluck $(lnH·(·. 7!K1 aSII !-I.n lIJ 1.·1 U 0 

-~. ~ ~~-~ ...-".-~~-.... 
I Basal Ort'n nol. d~tcrlllincd. 
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]~'orest-rllnopy densi ly tends to clecl'rase wi th in("l"ellsing sland. age; 
greatest density is usually rneountrred in forests less thnn HiO ~Tellrs of 
agt'. In the subordinate YegrtnLion tht' greu tl'st (\('nsi ly of cover is 
found in thr ground lnyrr (0 10 2 in('hes) wh('r('· ,'ulurs of 75 to 100 
perernl nrr, usunl. LO'H'st densities IlI'r found in the Inyrrs 1 to 2.5 
feet nnc! 2.5 to (j [N't aboye the grollnd wh('J"(' density is usunlly less 
thnn 10 p('J"C'ent. - -' 
~fnximum ht'ights in till' ohl0st spru('(' sllLnds s('lclom ('x('('NI 85 to 

100 [t't't nnd mnxi.mllm dinn1t'tl'rs art' s('ldolll more' thnn 20 to 24 
inches. AY('I'ng(' vulm's 11.1'(' (·onsi(h'rH,1>l.,· 1<,ss. 

\\Thit(, sprue(' fon's!s mit.'" 1)(' ("-(,11 ug('(1 or un('V('1l ugl'd, d('IWl1ding 
on the'ir hislon'. Stnnds thltt s(,('(I('d in hUI'll('(1 IlI'('ns (U'(, usuH,lk 
('VNl ngl'd \\-hl'I:('llS thost' thn.t originntt'd ilS n, r('sult of Pl1tr.,- ofspl'll(:(' 
into otlwr forest (."P('S, princip[dl.,- pappr hirch or C(un.king nspl'n, 
morr ('ommon]~' iln' UIlPn'll ag('(1. Tn nil ('HS(,S th(' nUlll1)('r of ngll 
('Iuss('s incr('HsN, "'itlt iIH'I'('11sing stund Itgt'. Gnrml1ll (4·7), wOI'king 
in ('t'ntrnl British (,olumhin" \\TO((' ItS follo\\'s: "'I'll(' OPC'Il nlltUl'l' of 
tht' fOI't'st oftrn found in tlH'fil'st g('IH'rntion nflpl' firl' indicales thn.! 
t'Yt'nlllulh~ lIH'I'(, will hi' (til lIn('Y(~n f1gp(i forpst, ItS 11, n'slill of till' 

fillillg in i)l'()('t'ss "'hidl will follow thp ('liminal iOIl of nSl)('n Hild bil'(,h 
hy spru('(" hUI as till' stnnds 1)('('0111(' oldt'1' till' flgt' difT('I'('IH't'S will 
1>('('01111' 'k,:;s ohyious." 

Tn'l' I'l'protilll'lion ill most spru('(' stunds was pn'(\Oll1intlllti.,· whilt' 
':;PI'U!'('. On tht' n.nrilgl' [h('I'l' W('I'(' l"thout ;~,700 s('('(lIings IWI' (l(Tt', 

with :t rn'C(Ul'lll'," of O('('UIT(,IH'P of a.pproximntply 50 p('l'c(,l1l Oil thl' 
plots studil'd. Bin'h lln'l'ilged nhout lion s('('dlings P(,I' t1('I'(', with. n 

fl'!'qu('IH'Y or -to Pl'l'cl'II.L Spl'U('!' \\·us 1IH' only 11't'(' SIH'ci('s tlmt 1'('­
Pl'o<iu('pd itsl'lf in llumIJpl's. ~[()st or til(' hil'('h iH'pcllings and sprouts 
dit'd ,If(pr n fl'W YPllr,:;unh'ss (hl'~' \n'I'!' lo('nlt'd ill opl'nings ill th(' 
fOI'!'st C'llIlOP,\',

'[n nddition to thl' willows n1I'PiI<l\" 1I1('ntioIH'd (Bl'1>1> willow,.':,'ali:r 
{;{(fuca VIlI'. u{iC((l(, fpLtiPnfwillo\\', Illthknr wi II ()\,', smooth litll('it'nf 
willow, nne! S('oulc'l' willow} s('\'('ral olh('1' SI)('l'il'S WPI'(' ('IU'ounlt'l'l'd 
o('(':\sionnllv: Ihl'cl:l\' willo\\', ill('lutiillg ,',lr. roflllldi(oliu, gril\'Il'nr 
willow, i';". 'glouco V:1I'·. {[cltti/olia, blul'h(';TY willow. PHI:k will()w,' Iwt­
lt'af "'ilIo\\', H.i('hnrdsoll will()\\', ,Ulel \rnlpol(' willow . 

.. ire/()sla pitY/liN alpil/(( ssp. rlllim Itllbw~ J)r'r1atlu~ (in stands mort' 
('rJ/'lIlI~ cOllar/(·/(8i.'{ th:lll IO(] Y(':II'S or ngt') 
1~'11l pl'll'lllli ]/ il/rlWt \ '(I('cilliUIJI 1'lli"I-iduw 
Hil}(s lril,dl' \ 'ib1ll'II1111t ("lilt 
Nrwi IlCiCILl((l'i,~ 

'I'IH'S(, ,:;p('C'i(':-i bnn I'Pln.l in'I.\' It iglt frl'q UPl1cil':'; hll t 1'('In tin·l.\' low 
(l<-nsih' of (,OYI' 1'. An (·x('('p!ion. is "uccil/ill/a I'iti,,-idll('(/, whir'll 
('omm(Hlly has ('()'-l'l'Il~(' Yllitll'S ill ('X('l'Ss of 2ii PPI'('('Ilt. 

C'Oi\I'\!O:\' t)u Itl"ns 

[('dum }J(llll.~ln ssp. r/('clImb('11S 

• 

• 

• 

Shcphmlia ca Ilarluls is 



• 


• 


• 


-:.Irctostaphylo,'{ lI/,u-lIrsi 
Betula. ylal/dulosa 
('a,"8io7H' iell'afjfmu 
Jhn zie,';ia fer)'llyi /If([ 

ariolsi...; is ll," fnl' t IH' most 
spal's('ly, D('nsi t," of ('()"<'I' 

C n.\SSES, 

Awoj),IIl'tllI lallalloltt' 
.,lyro,,,ti,... ,<.;cabra 
• lrclawuI'I1 is lat I/ol ia 
Rromlls arc/jclls 
('(l/o/lw!ll'osli ... lHlrpllra.'{('( Il,~ 
i'Mluea alia ;('(1 

':'1 1\ I'},\' ,,(>Pcip:, or forb,; IlJ'{' foulld 

('lIl/ul/lllm 1;l'i,lo 

lh-!lo pl!ri..'! II is.ilPlcla (in,;( lllld,.; 1('",; 


I hH.1l I (if) \'(,ill'S of ag(l) 
I~'p i{ob i 1/1/1 ({'iII/list i(ul ;Ii 1/1 

/..,'Illl lSd/WI 1l/';'IIl,'/ (ill oSl :llld" JllOI'!, 
thnn lIi() \'('ill''; of :lgC') 

F;. pra/f 1/."( • • 

[~', scil']Joilh g 

(;owly( 1'([ ]'( jJ( liS "nl", 0 pit ;oitl( 8 

l,illllONI bONal;g \':1.1', ([11(( r;c(f Ill/ 

.It!t.illlll {uJI'(alis 

.l('o/(illllil dtlphillUlilillll1 
~ 1)u/]'().'w('! hh IIW II II ill Jt(/ 

.tN'/Jol'ill {alai/IIII'll 

['ollill ilia li'1I1 i('/JS(/ 

1?1Ibus ala:...h I/si,\' 
It, ella /ita ( /lW,./I," 
\ 'occiniHII! C(Spit(}'~1I111 

Jhllzil'sia ,hl'rllgillw [('nel:; to OC('1I1' onh' in til(' olelt';;t ;;tnnd;;, 
GI'aSSt';; HI'(I S(,:lI'C(I in ;;PI'II('(1 stnnel:; It:s:; lhnn :tiloll! I ~(] .\'(':11':; old, 

Tn gl'll ('1':1 I th(l.'" nn' I(ls;; \\'('11 I'PPI'(I::'!'nlt'd in :;]>['\1('(' fOI'(I:;ls thnll in 
slnnds ['(lpn'sPllt i ng P:l rI i(II' ;; tng(l:; () f ;;u ('('(Ission. ('Il{a IiW[ll'osl i,... (,Illl­

(It'ornlllPnl s()(Ici(l;';. O('culTing \\-Idpl," hllt 
is lIslInll," 11'ss Ihn Il ;j (11'1'('('11[. 

()(,<'.\SlOX,\ L To n.,\ IU; 

F. /ll"il/(/ 

F. I'lIbl'a Y:I I', /a 1II11/i /tosa 
P/dnllll a/pilllllil ' 
1)111./ fll([II('(1 

p, prahl/xi,,; 
Tr is( I II 11/ s p iell 11/11/ 

('(lrr-,r cOllei It/Ill I:; fl'(,([lIl'llll,\' (,1\('ounl('l'l'd ill the whi t t' SPI'll('P f\ll'l';;l. 

(:H.\l-il-iLIKr-: PL.\X'!'l-i, (kC\SIOX.\L TO [{.\IU: 

('(InJ' biW/O/l'ii 	 (', r([{!iltllia 
(', capillar;" I~'r iii pit Ol'llil/ /'Il!l iI/II 11/ /II 
(', disPU'II/(/ JIIIM'lls ('(lg/a IIINs 
(', lilfllia I,ll :11111 p((rl'U1lIl'll
(', Rcirpo;11Nl 

'1'1)(,\' :11'(' 11101'(' ofl(,11 PIl('ountpl'!'t/ in old (1t:11l ill UlllIl!! "(:Inti,,, 
ill Ih<' ",hill' ;;PI"lI(:P (YP'!', 

[,i.~lr/'(/ c()r'/ala lin "(:lIld,, mOl'!} 

(11:111 I (i() y(I:II''; Il I' :H!p) 

1.!J('ojJI)llilllll'llll/wlhlllll/ 	(in ,;tn,nll,; 
III0 1'(' Ilw.n 100 ,\'<'H,I'" of :Igpl 

J II l'iI 'F,;a POll ie/data 
I'!fr()/a Ils(//'U~dirt ":II', iIlCtt)'/II/fo
I), 8( CIII/t/1l 

I', ril'lliS (in middlp-:Igpd Blalld,,) 
Tritllfolis (IU'O/I(J!(( ,;sp', (lrcliC(I 

FOIWB, (kC\SIOX\I, TO H.\lm 

, Il'il III isi,/ 111'1'1 iell 
• Ish!' si/)(I';CI18 

.IS/I'a!lll!ll.'< a/piltllN 
Uo!!!.'i/( ill l';('/ta I'I/.'{Ol/ i i 
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Castilleja, palUda ssp. mexial' J>et(l8ilc,r; .fr;!li(/11.8 • 
Dl'yopteri.<; allstl'iaca, (in old stands) Pyro[(~ yra ndUlor(l. 
Equisetum slIivaticwn R1l'1l1l'.l: arclicll,,~' 
Erigeron pllrpurai11B Sa nfwisoI'ba, siipulata 
G(tiium boreale SanS811l'ea (/,n{jllstifolia. 
Gentia,na, propinqu« Senr-cio atl'o11'urPW'ellR ssp . .!I'iyidlls 
IIedY8a.rwn lIwckl'll.:i i S. intefJcrrim11s 
h1l1Jinwi ([rctlcw:; Solir/a!lo Iilllltil'odiata 
L. noolka[msiH 81(·lIaria IOllflipeg 
Jfonese,~ 'uni/loro SIrcptopu8 (/ III plp.rU!)/ i lis 

Orchis roluni/ifolia To/ield ia ('occi 1/('(1. 
.. 

OJ."yiro7JiN ('(llii1)e.'ill'i.~ y:tr. I'arians T: 7JlIsilla 
Parnassia IWI.zebu( i '-(lhrimm capitata 
Pediclllari..'1 labl'Oiloric(l %if/ariI'II1I8 elf'!I(( n·~ 

::\fossrs art' ch:U'octeristir of thc ground Coyer vegetation in til(' 
white spruc(' t.qH'. Two speeic's :In' ('s(wC'ialL.r prominenL in stand~ 
oyer 50 years of ftge; these are ffyloc(lmiwn splelldens and Ple711'oziwn 
schl'eberi. Commonly one or hoth of these species hns a ('o\"prage of 
25 to 100 (Wn'Pllt. Dicrn/twn fuscescens is also an nbundant s(wC'irs, 
1IslHtll.," appl'llI"ing in stands hpL\n'l'I1 ;')0 ttlld 200 years of age'. DI"l'­
pCLnocZad1l8!lllcinatlis is most promillt'nt in slands less thnn 120 yenrs 
of age, nnd Pol!/triclmm ('ommww n.nd P. Klrictllm 0("(,Ul' most ahllll­
dnnUy in stnnds morp LImn] 50 .'Till·S of ng('. • 

::\lo:-;~;]~s, C'OM;\IO::-; 

.lllllacOlnllium palu8lN' J [n i lIlil a.fli /I (, 
Bmchyt/ucium albicall.'! Hhylidiwi1 I'II!JOSlllIi 
P/ilillm criH{(J-('(u;{r('lut;8 T()Ii!(·l/thYlIII.u1lI. /I ill' I!.." 

~loK~·m~, O(,C.\KIOS.\L '1'0 H.uu: 

BI'(lc/tytlu(' iUII! sa/lb/'o8u II/ rr. lilldbdyiZ 

BI'l/Wii ("(u'8piticillm L(-ptobr!llllfl p]JI'Uorm(' 

B. cuspirla/llm J[(,(gin uli[Jill(}.~({. 

('all ieJ'flO 11 slra mi1/ (. nm OIlCOp/IOI'U,s wa!tlenlm'oii 
('mn1Jiolh('ciu/i'l luf(-SaIlN 1)/J1t! ill I/ulnl/.~ 
( '(1m/or!o It purl> 1()'(-118 j)o/yll'ic/tllm jll1lipl'l'inllm 
Dic/'(/ /lelia fll'l'lc'illean(l I). strictu.m 
/)icm111l1n berr/N'! RltytiiliaddplwN trique/rug 
n. e/ol![jatwn Sphll[//I Wit ca,]Ji/l([(,{,1l7ll 

[). ,ll'f1[Jil ifol i,um 8, [Jil'[JClIso/U! ii 
D. 'IIwJtlellbrc/Cii TI·tl'(Lplodoll 'lilnioir/e8 
Dilric/mm fle.l~ic(lule Th1tidium rlelicallllmn 
liJurhYllchiu'II1 8ubsll'i{foSli m Timmia (/ll.8il'iac(l 

Ill1pnum impolIl'1!8 Tor/ella, jl'(l[Ji/ is 

The EvcrwO!'t Plilidimn cilial'e is N1C'ounlC'l"l·d oceilsionullr. 
'I'he most nhundnnt licbpl1R In RprlU'C' fon'Rts HI'P Pl'lli{jera lI.plttlws(l • 

VI),I'. tYl)ic([', P. a.phtlW8(l YiLI·. mri%8(1, nnd P. /Ilpmbraltu!'I'u. They 
occur on the majority of plots. 
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LTCHENS, CO:\L\£ON 

Cetl'ari(~ cucullala C. gracilis "i1.t". eloll!laia 
c. niva/is O. mitis 

Oladon ia amaurOC/'af(L L celoten O. 1'CLnfJ~reri1l(~ 

e. coccijel'a C. sylvalica 
(l. corml.to, 1'. cylindrien Stereoca.ulon lJasc/wle 
C. gl'acilis Yat". (Lilntata S. tomentoS1l1n 

LrCI'lEXS, OCCASIONAL 'ro RARl': 

eeirm'i(/' hiasc('us C. 1nultijonnis f. finhi 
C. isiCL71di(,(L ('. l}Sezuioranglformis 
C. jWliperina. ('. pyxidata. Yill'. neglecter,
C. liI('sii C. I'(Lllg{iel'illa f. stygia 

Cladonia, aI7)(!~tl'i."! ('. scnbru iscu/n 

('. amaw'ocm('(/, f. fasc/cutata C. scabrtliscllia. f. Slll'l'ect(L 

e. amCWl'ocraea f. 'o,1:1Iarwl r'. 1.wciali.'l 
e. CCLl'iosa. O. l'el'ticillata. f. evolu{CL 
e. cariosa f. corlicala J)aclylinn arctiC(1, 
C. c(/,I'ios(/' f. SIJJUllnldosn Diploschisles SCrlLl}08US
C. ch/oropliaw f. .'i111l7}le.).: Duj01ll'e(L ma(/reporijol'mis
C. cornui(t f. {;cyplws(L A'ephl'omCL arcliclLln 
r. drjol'mi.g ";V. e;-cpallidwn 
e. deg(Jw'olls f. cladomorpha Oc/tl'olech ia, fri{Jic/(b

('. degenerans f. fllphorw Peltig('I'(L canillCL 

('. dcgenerans r. [JI'(lcili'N(,OIS I). canilta· Yfir. 1'lifeSCMS 

C'. furca.t(L yal'. l'W'('I)LQS(l r. corym­P. malac('a 


bosa ,')'tl1'(-oc([1IIol1 7}(lNc/wle yitr. a/pinzon
('. gracili,.,· "n 1', c1wl'dalis f. {jracil('ntu/I1,
('. gracili,"! Y:1.l'. c11O/'dal£s f. plaly­

dactylo. 

Tn tltt' ohl('r st:ulcls til(' 1)(':\1'{1 li('itl'lls {~~lIca· COIlIOS(( ssp. ('01)1080, 

~ 1[(('[o1'i(( ,illbafa, n.nd Lobar/a jJu/moll((ria ill'(' cOlllmonly s('('n. E"i­
d('ntly 11hout 40 ,\'('nl's llIlIst f'lnps(' f1ft('1' n lirl' b('/'ore th(' so-ciiTled 
r('indN'1' lidH'ns 1'POPI)('nl'. In gl'IlPl'nl, SP(,clPS of ('Iudollia. t('nd to 1)(' 
mol'(' ('OmlllOn in s(unds It'ss thnn liO .,·('nI'S old than in slands pnst 
that ngl'. Lichl'ns :11'(', 1'01' the' most part, plnnts tlwl flourish in 
n'ln.tiYpJy o()('n hnhitn.ts. /"'yng(' (84) nWllti()lwd Ihp lnck of' lich('l1s ill 
dpns(' Pic(-(l (.1'('(,18a. fOI.·psts in XOIWU ". 

IDss(,lltinll.,· PUf'(' stund::; of' "'.hill' HprU('(' iln' l'pgltrclC'(\ ns tltc' dimnx 
(",pC' 011 I'Pllson.nhl," wl'll-d I'H ilwd soils in til(' Alnskft in(C'riol.' (fig. 10). 
This 1.1'('(' hns ull th(' nllribu(l's of n. SI)('('i('s ehnrnetC'l'istie of (C'l'lllinI11, 
!';pU-])(,l'pplun I ing (eli mn.x) ('om mimi! ips. Yil riOIlS stngps of sll('c('ssioJl 
10 t his climax nut\· h(' ohs(,l'nd. 

~[n.('K('l\zi(' r('('()I'(Ic'd whnt ii:l pl'()hnbly llw ('tll'lic'sl OhSPlTlllion of 
f()t'('fit sU('('('i:lsioll following fil'C's in nOI,th\\'C's[pl'n AIIl('rien.. On hii:l 
jotll'lley down til(' I'inl' wllil'h no\\' hl'HI'S hifi nHIll(' h" mndl' [h(' follo\\'­
illg ('ntl'Y ill his jOlll'ltnl (87, p. 24,) in ,iUI.H' li~n: 

'I'll(' C'UIT('llt is Y('I'Y sll'Ql1g, tllld til(' bnllk~ nl'e of I1nl'qunl h('igh[ 
on hoth sidl's, ('ollsiBlillg of n ,n'llow ('In.),, mixC'd wit h fillmll slollt's; 
tIH',\' ill'(' ('O\'(,I'('d wilh Inl'gt' (lunntiti('!'; of hllrnt'd wood, lying 011 
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willows, C'{c" with n, fp\\- conif('l"s, Thl' willom.; nnd pigPOIl eitt'IT,\­
IU'l' sholt lin'd, ThC' poplnl's n.tblin L1wir full size' nnd dl'cn.'- in 
ahout sr\"(lnt.'" .'-purs, itnd t.hr whitr hil"ch sho\\"" signs of old ngl' 
in Ipss thllll 01lC' hUlIdn'd ,nn]"s. Tn til(' 111l'lInlill1P tlH' pl"opoI"tion. 
of ('onif('["s is constllntl,\- incI'('nsing fl"om 11('\\- indi\"iclunls spl"inging 
up, so thllt h,\- thp tinw the' dl'('iduotls lrN'S han' di('cl out the' 
gl"ound hns brr'ollw ('ornp]P[(,I,\' o('('upipd h,\- thl' fOl"llH'l". 

C'hamhpl"s (,11), ill discussing thr wOl"k of Dl". (:;C'Ol"gP .\1. DHwson in 
lIt!' .\[aeKl'nzic Basin, \\-rotC' ns follows: 

In its pl"ill1iti\-p HlHtp, thp SUrl"U('C' WIIS pl"ohahly ('O\'('l"pd with n 
d('ns(' llnd IWfiYY gl"owth of ('onif('l"Olls ll'P('S, prilH'ipnIIy thC' SPl"U('P 
(Picw (/lye/mal/IIi nncl P. a/b(1 J, hut with s("["ub pill(' (Pinus 
('ontorta) in HOll1P lOf'ulitips, nnd illtC'l"spl'l"sed with aspen Illle! ('ot­
tOllwood, Tlll'se fOl"Psls llln-ing brell (jpsll"oYl'e1 lrv fin', IL Sl'(,Ollel 
grO\\"th, ('hil'fly of nSI)('Il, but \\'ith 1l1lWlt liil"ch i'n some pln('es, 
nnd Illmosl l'\'erywhprp H ('PI'tuin POl"t iOll of ('onife'l"Ous tl"l'C'~­
cltipfI)· SPI'u('l'--hncl tnke'll its pInel', Thp USPPII bpillg 11 shol"t­
Ii \-('(1 tn'p, ,,-hill' Ul(' spnwp l"(':Ie!H'd n gl"ent n§!l' nnd si7.l', the 
nntul"ll1 cOUJ"St' of p\"t'n[::;, if ulldistuJ"bt'd, would INtel to thp 
]"C'C'stnblisltllI0Ilt of t.h(' old Sj)J"UCl' JOI'('StS. 

From dl'scripliollS or ~ultollson (103) Hllli otlll'I'S, it 111:1)-1)(' ('ondu<ipd 
thn! fOJ"C'st SUc('l'ssion jn Sibl'l"in is similnr lo tllllt in 1l0J"thPI'll Cnnnd:l 
nnd Alltskn, 

SinglC' light SUrfll('C' (in's ill n. white spl"uce fOI'pst. do Ilot I"('slllt ill 
('ompl('t(' dl'::;tl"ll("tion of thp slllllCl. Opl'llings 111"(\ (")"('11 lpd, hO\\"l'Y(,I', 
nnci biJ"ch. Ilnd o('('nsionnlly \\'ilJo\\"s nnd IISIWI1, nppl'HJ", C'hnng(ls in 
fOl'l'st t'omposition dlUS induc'pd url' J"l'lntiyC'ly smllll. Singlp li§!lrl 
,';lIl'fuc'l' fiJ"C's llsunlly do not J'l'sull ill /1 ('Omph'l!' c'hnn§!(' ill th!' fOJ"l'st 
type, SnnJ"i (l.'M) ill Finlnll(J sIrO\\'l'd Uln! thr H\-Pl'll§!(' dnlllngl' 1)('1" 
unit IIrPIl of fOJ"('sl hUI'llC'd, 01' lhl' nbsolutl' d('sll"ll<"t in'lll'ss of fire'H, is 
gl'l'n.t('st ill t11{' SPl"lH'(" h('('llusl'il is dnmngl'(l \'l'ry l'l1sily, liP found, 
liS might be' l'XIW('ted, Uln.t ('omplptp dt'stnlc!ion of till' muill SUlllt! 
wus most ('omnUlllin ~'O'lllg fOI"('st::; nnd, COJlVl'I's('ly, thnt ill snnl(' 
illstull('('S tlll' mnin Jon'st slund ..... I1S 11lHIHmngl'd_ 

Singl(' S(',\-l'1"(' (in'S gl'l1C'J"lllly J"('suI.t in ('on;pll'lt, dcslnwt iOll of ! he 
C'xislillg st,ll nds II ndn'plnl'l'J11l'1l t by ('0ll1Il11l11 i t ips of SII h-d i mux sj)('l"i('s. 
'I'h0 compositioll of lhC' Ill'\\' stnucl is primnJ"ily cll'pl'llclPllt Oil tIl(' s('('d 
SOUI"('PS nclju(,l'llt to till' but'll,. II" Ih(' 11)'(':1. hUl"ll('d \\'ns l'Xil'IISi,'p nlld 
if nil white, spnl('(' s('(ld Ir('('s nl"C' kilJrd, til(' J"('produ(,tion will ('onsist 
In rgply of nspl'll. pl1 P(')" bin'll, nlid ('()((oll\\'oo,!. Thrsl' SI}('('il's III'I' 

witlC'ly rl issl'llIi l.ln (pel hy willcl, If Ilsppn 11"l'PS \\"PI'(, PI'ps('111 ill Ul(, 
slnnd dl'stro."l'd, the sP(,(,je's \\'ill he' il('n\"il~- )"('prps('llll'd in tIl(' llnw 
stull(t i>l'CHllS(' HSp011 l"('pl'odu('ps nhul1dnntly b.'" root suckrr;.;, 1101-
IlIHn Hnd PnrkpJ" (fM) J"p§!tlrd ligllt spring or PHrl.'" SUJ1l111Pr fin's ill tJlC' 
Prniril' P]"OdlH'('S of ('Ilnndn ns Ips:, likl'l)r to r('slrlt ill good Spl'W'P 
J"0Jll"{)(ltwtioll thun S<'\'('I'(' lull' SI.llllnll'r 01' t'nrly fnll (in's, TJI('Y
stntl'd: 

\VlIPI"l' fir(', 01' IOl!;giug- :lIns O('('1I1T('tl lind not l'PIllOY('tl moss, dull', 
Ot" dl'bris ttl H {,()/llP;l('t Jl1()iS!UI'P-"l't:lilling s('('clhl'd no I'pproduc­
tion lUIS ()('('l!ll'('d lill .\IIll'I"tnj. ('\'(,11 thOIIg-il sufli('it'll! s('pel tJ"t'('S 
ilnn' Iwen I('ft. \nipl'(' lin' OJ" loggil1g hilS (lc('un'pc! nnd lws t'p 

sutl<'cl in UIP J'l'llw\,td. of IllOSS, dufl: nll(t d('ilris, J"(lpl'odtwtion hns 
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UlWfiYS oee1lrred, if fill adequate seed supply wus fl,vuilnblp. In 
Into summer und full {ires the seed supply .mfiy he in the :form of 
cones Oil tho trees that huve heen killpd, b1lt evell ibis ilppe:u's • 
ill most C'uses to he udequule for the purpose of restocking. 

TIltl('1\: sprllee muy be strongly represented in the rcprodllcl,ion foHow­
ing £iTe in white spruce on lIpland urcus. This migration of bluek 
spruce from its normullow]and hnhitut to fircswppt uplands hus nl­
ready bcen mentioned. O('cnsionnlly I"eprodll<·tion of pssenlinUy pure 
white spruce may heeome est!1hlished following fires in the ('\imnx 
type. This o(,(,urs most Jrequcnlly when the burned nrens nre relu­
tivclysmull nnd nrc sUIToun(kd hy, or nre ndjn('ent Lo, living trPt'S 
of seecl-henring age. 

Shortly ufter n. sen'rp fire hns s\\Tppl lhrough a spruce forpst, tl10 
d('tl(l trees begin to fnll. ('I"eilting n. [lingle of f1nmmnble I1lntl'l"inl 
lhnt is difficult lo lH'IH'trntc. TJw rl'sul.l is Ihnt the firt' hnznnl is 
grpat1y in('l"enspd. Firp-kil\(,d. snngs uSllnlly do nol rt'mnin slanding 
ns long in the Xorth as in regions lo lht' south. Tht' ll'pes nre gt'n('rally 
shallow roolpd \\·jlh Jllosl, of lhe rools ill lhl' forest floor und. uPI)('r­
most horizons o[ mineral soil. Fires bUI"ll most illiPllsely and deepl)T 
HI'OUlHI the [rpe busps with the' rl'Sltlt thnL lhe prop roots urt' lHII"Ill'd 
ofr. Following it fire the' hl1znrd dut' 10 1"nlll'1l sungs grndunll)- in­
erPtlsl'S for ;) 10 J0 Y('H rs n lId LlI(,1l slO\dv lll'('\"onsps <lu ring Ihe follow­
ing 10 Lo 20 Y(,lIrs.· TIt£' rn l(' of df'('ny ~'n ric'S \,'i lit nspPl~t' al\(l ground 
cOllditions, liS \\"ell I1S with tItp sizp oJ thl' mnlt'rinl. In gPIH'l"ul, how­
ever, snugs do not (,Ollstil.lIle JI1u('It of 11 1111znrd 20 lo :>,0 yl'nrs nJll'r 11 
fire:'. ;"Iurh of UI(' tiJlli>pr killl'd. by lhe grt'nt firt' Oil tllp K.(lnni Pt'Il­
insllliL in Hl47 is nlrenc!v 011 tht' grolllHI. '1'11('1'(' til<' iin' lUlznrd will 
rcmnin ni>llormnllv hig]i for milln: Y('ars. 

TJI(, frl'qul'IH'Y (>I" hlll"llillg lws 'l1li illlportullt lH'lIrillg Oil tIt(' compo­
silioll of the plnnt ('ommullities lhnt <lp\"('lop. 1\rl':lS tItnL 01\('(, sup­
port('d wllite spru('c JUlY(' 1)('('0111(' In'l'lPss as n. result of rl'pe:'11t('d fin's. 
A dense ('onr of fir('\\"('('d alld grnss ('Jlic'fly 1~J!illlbililil (u1{lusIUu/illlll 
n l1(l ('alamilfjl'()s! is ca I/(/tlc J/sis ) IlOW O(,('U pips 111"(':1:' lll1l L pr('\'iousl:'. 
sllppor(e:'d. forests. TIte' fin'w('('<i 1\1\(l grnss, togt'tlH'r with olItc'r 
hl'rhfl('eous plnlll5. 01'1('1\ product' nn 1I11IJPlil'\'nbly runk growlh, 1'1"('­
qUC'lltly altninillg H. hpight of ;) to Ii fc'l't. This prl'sellts nn efre("\i\'p 
bnrrit'r 10 the I"('-('n(ry of LrN' sl't'lllings. JIl Lilt' sprillg, bdorl' I\t'\\" 
growth hus slnrted, l ht' 11111L of litter l"eprt'sl'nlillg tlIC' pre\'ious yenr's 
growlh mny 1)(' (j or morl' inches in lhic].;:n('ss. Jknl'allt Uli~ mill 
milT he found. n layt'r of llluHUs 8 or Jllor(' inl"lt('s thick, J"('sling on 
milt('rnl ~()il. TItl' ininl'rnl ::loil in su('h silllntion~ sOIHl'linH's ('xIt'ihil~ 
lhn ]endw(l A~ Jlorizoll o[ a podzol profile deYl'loppd und!"r 1'0I"('S t 
eo n' 1". Firp\\"l'l'd-~rnss ('Om})lllllit.il's '1']1('11 \\"ell dt'n'lopl'd npP('1lI" to 
bC' fC'!n.ti\-e1T stable; nnturnl J"('('onY('I"siol\ to fort'sl, wh!'n' this O('('urs, 
c\'idl'utly l"c'cluirl's 100 10 200 .\'('11rs. Pohle (INn, ill Itis sludips Oil 
tlte Knnin P(,lIinslll:t in norl.!tC'rn Russi!l, Jound lhnt ()p('nin~s ('1"('11[l'd 
in the IOrl'8t, hy lin's slIppOrll'll u ]uxurinnt. growlh of lwrhllC'eous 
planls. HC' poinlt'd oul Iltnl tIti8 growth rnny (\t'n'lojl so (,lldy in 
the spring 1haL its dC'nsi ty pl'C'Yl'nts the de\'plopm('n l of ll'('(' ~Pl'dling8T 

Anollll'r Chal1g'l' ill \'Pgl'l 11 I ion I.YI)(' i~ from n for('st (0 It shrubhy 
('0\'1'1' or dwnrf bin'h lInd willo\\"s. This (,OI1lI1Hlllilv .i~ p\'jd('lltlv nol 

• 

• 


" 

• 

as 8tn!>l!' u:, llll' fil"<'w('('<I-grllss l,\'IH'. H.l'-!'l1try of l'n'!' sppdr's, (:;;P('(' ­
intly spnJ('p, S('('IllS to 0('(:111" more l"l'ildily. 
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The effects of firc 011 forest Vl'gl'intioll ure most sevcre 011 the 
poorest sites. In gencru,l, the clmllgc in vegetntion is most profound 
uncl subsequent recoYel"r most slow on steep slopes having southerly 
or westerly exposure'S ancl on rocky or ledgy areas where mineral soil 
is shulIow' or neudy lacking. Forest rl'(~overy from fire is dangerously 
slow at tIl(' UPPN 11ltituclinnl anclluLituCiinal limits of forrst growth. 

Pohle (7:20) inn'stignted the tr('e fwd Jon'st limits in northem 
"Russia. Hp stated thn.t if the forest at its norUl(>rnmost limits is 
opellrcl IIp, tundra Y('geLation, which citarnderistienJly has high 
light requirements, may enter 1111<1 flourish. TIl(> tundra vegrtation 
call 1H' l1Cld in (',heek only if immeclintely following the disturbanee 
to the forest tlwrc is a good tree-seed year, that is, only if a new stand 
of YOllUg trers again shades the groul1cl. Prompt n~turn of trer 
growth in sueh areas, ho\Yryer, js probably thr exception rather than 
the rule beeausp nrar the limits of trer growth scrd years o{',cur Yery 
infrequently. Pohl(' observed that in thr nutjority of eases th0 
tundrn, vC'gdn,tion becomes estahlislH'cl as a rdn,tivply p0rmal1Pllt 
eommuuity. Hustieh (64) issUl'(1 a \n1l'1ling rrlatiw' to t!tl' elut> llPedl'd 
in maniLging thr noJ.tlwrll fon'sts in La,bmdor, a,nd ],pfelT0cl to "the 
warnillgs exprl'ss('(l hy North-Eul'Opefl,n forest sci('ntists agaillst all 
exploitation of tll(' llorthc'l'llIllOSt Jorl'sts, just hrcftuse oJ their' fpw 
sped y('ars nlld slo\\- rt'growth." 

:Fires ill the llortlH'L'Il forpst ha n' sometime's ex('reised a belldieild 
effect jJl proyidillg t'onditiOllS 1'Ol' ('stnhlislunent of rapidly growing, 
healthy fon'st stands. GilInorc' (.i8) stated that burnrcl areas ill 
Newfoullclhllld support 1H'ttt'r stn,nds of spruce than do areas of 
virgin tim1)(>1' whe1'(' t!tN'(' 1wslwt'1l no fire for a ypry long time. He 
found the Iwrc('ntag(' of spruce higher and the rate of growth hettpr 
on burned areas thnn ,\'hprt, fires haclnot O(,CllLTNl. Rubner (132), in 
diseussing Jon's! COlHlitions in Finip.ad, rrmarkecl that those familiar 
with northern Joresi eonditions l'eeognized that fires may have fiLYOr­
:1.b10 effrcts; ho stn,tNl that t hp best sprUGC' and pine stands oceur Oil 

forme!' hurns. After dC'tailing the ('(rC'('ts of fire in Seitmlinavin, 
Tamm (151) Wl'Otl' as follows: "'I'll(' forl'st fin' with its eonsequt'JW('S 
11n.s thus in lIol'th :-lw(,dl'1l usual! v hpt'll IH1 t lIl'("S own and VNY sat is­
fnetol'Y method oJ n'geIl('mtiOlI, (:spl'cin.ll.v ill J'l'sPt'ct of tIl(> Vac{'iniull1 
f01'rsis lJut nlso of otlwt' Jorpst associittiollS." 

Recognition of possible' pnst l)C'lll'fits 01' Grr, wltetlH'1' in the COlUlL 
Douglns-fir n'gion or ill tlte whitt, spruce fOrt'si.s of the high North, 
does' not- mean tlUtt lll}('ontroll('(l fort'st fil'ps cn.n now he ('ondoned. 
Fire is It poor mnsU'[' hUl, ulld('I' ('olltrol, mny 1)(' it good sel'nmt. 

Black Sl'rtlce T)'Pe 

Hlnck spru{'p usually occurs in situnlions \\'IH'rt' (lmillllg(' is poor 
llnd pl'rmtlfl'osl is clost' to thc' soil SlIl'rn(·p. :-llull!ls of LItis spt'('i('s 
1}1'r gellerally t'1I('OlllllC'I'('(l ill n'lnti\'ply Hat \'H,llt''y 'bottoms, Oil Hn,t to 
geJltly rolling land, alld 011 col(l s10])('s IlJwing ii, north, t'XPOSlll'('. 
Hn,up (124), working n10ng tht' Alaskn, Higllwny, thought that on thc' 
more or [(,RS h'\'P] terrain t 11('1'(' was n, Jail' ('OiIlCid('IH'o hp(wt'('n tht' 
oeeUITCllee or hInt'1\. spnw(' and soils d('l'in'd from ('Inys 01' ('1n.Y('r 
glacin1 ti]Js. The specie's .mny also illYIUl(' uplnll(l n,rPHS 1I01'l1lflll'y 0(' ­

clIpipd hy whit!' SPnI(,(' (fig. 20). This (l(,('Ut'S following firPH \\'11('11 It 
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FIC;I'HE ~(), ,\ .'i;j-~·(,:l1'-()ld ~Iane!. of bln!'k ~prll('I', i)O'ltillillll- :1['(' :! 10 I illC'ill' ­
d, h, It, :llId alwill 1;:1 1'1'1'1 Inll. ,"nag" a)'(' ['('lil'l, lIf :2 1i['('-ldlJC'd -1:lIHk 'I'll!' 
iU-i lirl' kilftod n pol<' "1:llIc] of blu!'k "prtl('" Hlle! :Ill (,1Ir1it'l' fin' killl'd :I ,.,Iand of • 
whitl' ·-Pl'lIC'C' elllilainilig t rC'I'~ I () 10 1:2 illl'ht'~ d, I). h, 'rhi, i- :til <"a'ilpl .. or 
hlaek ,,])1"11('(' I'<'pl:l<'iug lridtl' 'prlll'C', followillg "I'I)(':ill'e! firc'", 

S(fllr('(' (II' illn('k sprll('(' S('('ti is :1\'Hiltllll(, :llld ",Iii!" SJlI'II('(' s('l'd is 1:I('k­
illg-, Bl:wk sprll('(' is n'g-ardl'd :IS tI lil'l' sp('('ips IJI"':Il1S(' il 1'('III'ocill('''S 
:Ihlllldalilly followillg- lir"s, IlHlslly 1'1'0 Il I s('('ci. slorl'ci ill 111(' PI'I'sisl('1l1 
('OIl('S. 

'/'n'(, l'Olllposilioli ill 111(' hl:ll'" sprt/I'!' IypI' is sItO\\1l ill (nhl!' V, 
('lll1l':J('II'I'isl i(',ill,r, hln!'].; SPI"III'C' forms plII'(' sin Ilds, SOI'III:dly il g-/"(l\lS 
in ,,\'('1, poorly ci/,:iilH't1. hniJilnts :llld 1'lllllpC'titilJll I'rOllt otl.II'r (1'('1' 
sp('('i('s is slig-ilt. Pl'l'iJnps ('qllnlly illlpol'lnlll ill :lI'I'Ot/lllillg- 1'01' (III' 
pllrc' sl:lllcis is llit' g-PI]('rnli,\' :tilllllll:llit sliPply 01 hlnt'k sprllC'(' s('('d, 
Less illlfJOr!nlll is I ill' :Ibilil.\' or IIlnc'/\ SPI'IIC'(' 10 r('pl'Odllc'I' \'I'g-l'lnli\'('I,\' 
by I:lYI'I'illg-, ()('(':Isioll:tlly 0111' l'I)('Ollll[('rs illdi\'idll:i1s or \rliill' Sprll('(, 
nll(l P:lIH'I' iJir(,".I!lI[ lill',I' I'orm :l \'('1',\- millor l'OlllflOl){'ll1 ill mosl 
hlack SPI'lI('(' st:llItiS, (]rnyil':I1' willow :lnd ii[lil'll'c'l' will()\\' ()(~('Hsi(jn­
:lll\~ alluin H dinll1l'lpl' or 1 ill (,I, O/.'IlIOI'[' :lnci:t II('i!.d!1 ('X('('('dill!.!: {j 1'l'('1 
bu't liu'il' (W('UI'I'C'II('p is lillli(pd, " 

S(nud (l('lIsili('s :I/"(' \'('1',\' big-It ill yOIIIIg- iJlHc'k SpI'U(,(' sllllllls; the'/'(' 
01'[('11 :11'(' ii,OO(J SI('IIIS I il\('h 01' IIHl/'(' ill di:IIII{,(('I' P<'I' :1('1'1' ill sl:lntls 
:Hl \~('nl'l'i or :tl!;e' :111<1. old(,I', li~\'('11 ill sluI/tis I ()O \'(':11''; or :I I!;I' Hlid Dldpl'. 
the:/'(' llln,\' be',:t totul 01' :J,O()O (0 :;,(J(){) SI('1I1S P(:I' :I('/,(' wil'l! :J()O (0 :100 
[I'('(,S ii 01' mOI'(' il/c'II('s ill tiinlll('[('I', 

FOI'psl-c'H 1I0py d('llsil,\' aPP(,:I I'S [(I </('('I'I'HS(' slig-ht Iy :t1'1(,I' ,;1:llIds • 
11((nill:l1l ng-l' III :lholl! :JO() ,\'(,HI'S; ill sl:iJ1ds IIJl to IO(J 10 I[)O ,\'l'nI'H old, 
('1'011'11 dl'I/sity i,; Ilig-Ii. III 11f(' sllllol'diIlH(, \'pg'l'lnlioll, g-I'I':I.t'sl 
(it'lIsil\' 01' CO\'('I'lJ,I!;(' is S('('II iI/ til(' !.!:l'OlIIHII:l\,1'1' (0 to 2 illdu's) ",h('I'p 
r/t'llsi('il''; :tPPl'oH(:llil/g 100 Jle'I'('('/li :11'1' IISIl;11. LmrpsL dpl1siLi('s :lI'e 
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('lleolllltcrecl in the layers 1 1.0 2.5 £(\(,t an(12.5 to 6 f('('t where coverage 
is usually less than 5 perC(,llt. 
~faximum heights in mature hhLCk spl'uee forests usunl1y do uot 

excced 45 feet and maximum diu.met('l"s n,re seldom more than 8 to 
9 inches. Young bInd: spruce stands, originating following fires, 
iU'e uSlHLlly (,V(Ill ng('(l. III stands pnst 100 ycars of agc, how('vc1', 
tllE'Y t(,lIeL to l)(,('o1U(' inet"Nlsingly mor(' un('YCIl 'tge(l. 

TAB I,}: !).--('olllposition of blac'k sprl/('(' .~l(lnd.~ in in/I'f1'or Alaska: Xu,'lIIber oJ /r~e.< 
and lia.~al arcn fler (l(Te, li1l stand age, '~fJel"i('s, and di(lmf'ier (bre(l.~l high) groll1) 

.--,- ,- , ­-.~~,~ 

'''n'f'~ Dhnw(pr 2 Dhl1J1(>tflrfi 
lWf tl('rt' ill('ht'S lUld IIJl iJlt'JwstllHiUJ) 1 

I hH'h 
~----- -~,-----fiud up 

in 'I'n't's rl'n'l's]Ju&\'1 nusal(lialll- ppr Iwr
;'H(l~L :'trt'ill'wr Hcn,l ncrl' 

'.- -~-"- ' ­ ~-------, 

:lO·yenr-old s\llnt!s: .Yn. Xo, Sil.rl. .Yo. S".[t,P49-2S, black sprute _ ,I, (11l0 2,110 ~2. n ~fJ (\. ..
P5t-!W: 

mllek spruei' _. ,1<10 (l , ()

White sprutt' :.!Il 20 I,U I) I)


5[)-y(lnr-i)ld stHud t ')'[)(J-S: 

BlUI:'k sprUl't.' 


'I~IHO Il,a 

I. :!O1l 7:!!i ~O.S (J U
1\'I-,lte 5prU<'l' 25 !!!i 1.2 II II 

~O·n·ar·o1d stand, 1'51),~;j: 

Black SpruC'I' 7~O liI.:l ~IIO
liUO :1•• 1
White sprUl" 20 20 III ~. j"(lmyleaf willow ____ _ ,;m I) 

:1. " 
I)Ii IJ

UllINreo \Iillo\\" , ~II II I) I) IJ 
~5-ye"r-ol<l stun<l, ['51-2;1: 

Black sprill" .' .rl. !ltil) :1,1\111 lW.1 20 :t.7
\\"hiH'sprtlC\' __ ~U ~O ~.., 211 ~. ';

lOO-ypar-01<.l sfnnd, Pi;I·~2~: 
.Bluck spru("!' .. , _ • ' _ ~, !1I0 1. ~10 J~~.ll aOIl , 51.2 
AI,\sktll"lllCr bln'h 20 ~O 1.11 IJ II 

200·yo",r·.,I<1 S(:IIHI, P5(HU, hbrk 'Jlrue,' 1,!IIill 1.~25 1~2. I HI5 2"i~ 7 

I XC) trrl'S r,,"clll'd 10 IU<'lI('S ill dlamott·r. 

Reproduction is ('orrfin('(l to blnrk SI)I'UC('. PJ'ilctiCttLly 1111 stftndS 
Ill\Vt' l"(lpro<ill('lion ('ShlhIished, II-itlt lI.ll H,1-(,I'ngC' of lLrolillcL 4,100 
s('('(\lings nnd In,I'N's P(,l' :1.('1'1'. 'Yilloll'S of all kinds (lpss thu.n 6 1'('('1: ill 

h('ight) lIYel'ng(' lI.holit 4,700 sL(,Jl1s IW1: [lC'l'l'. Xo ol1e SI)('ci('s is ]).1'(\­

dOl1linan t. {\x('('pt Locall.I', TIlt' follow.i Il~ sp('('ips nr(' J'('PI'(\S('[l IN!. 
Litll('[rN' wilLenl', smooth B('bh willow, gm,yl(,tLf willow, its Yll.l'. 
((ClIti,{oliu, and YHr, aliceaf.', 1>lu('1>(,I'I'Y 1\·.i!lOII", di:L111ondknJ wi Llo\\-, Il('t­
len.!' Wi1Ll )\I', nncl Seoul!'I' II-illo\\", 

~lo::;'i' .\B('XJ).\XT SIIIWJl;-;, O'l'lII';R Tlux '\\."11,1,0\\':-; 

.:ll'cto.stnp!tylos a/JJiIlCl ssp. rubl'n HOS(L (Leii'll/uris 
1~'mpetnl1n II if/l'uIn \ -accinium ?diyill()lw lit 
Lerlu7n 7)(l!ll8t/'e ssp. !Jl'o(,lIlaltlliclilit ", l'itiN-iri(u(l, 

SllltrB:-;, On'MHO);'.\L TO lLuu; 

Betu/o, ylunrlulosa J fen::h:siu iel'rUf/iNNI
n, IWII(/. ssp. ('.i:ilis o.(,]!COCCW·! m ic/·o('w'plI.'{ 
('(lSSi07J1' tetJ'a[Jo/UJ. J>otenlil/a. !rill icos(/. 
('01'11,1£8 c(u/(/.d('/l.~iH HluJI/od('/uil'o/l. la'P7JOII iClIlIl 
Ledu:m polll8lre ssp. decwnbew; \ 'accinium cespilo8wn 
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Grasses are unimportant in the blaek Spl'U('r l.nH'. Arci(Lr;rcstis
latijolub is pel'haps til(' most frequently el1countered species. 0<,­
casional to rare are Cala.ma[Jl'ostis mnadens1s, Fest1lC(b alta,ica, and Poa 
pa.ucispiC1llct. 

Of the grasslike pll111tS, the sedges are oC('ilsionally en('ountel'ed but 
are not at all common. Ca,l'e:r.lugens peilmps is seen more frequentl.Y 
than any other species. CareJ; canescens, C. v(l[Jinata, El'iopho1'1lm 
bmchyantherum, E. vCLg1n at'll1n, and L1lz1da 1'1ljescfll8 are occasional to 
rare. The grasslike plants apprar to he slight1,r mOI'C' frequent in 
sta:nds more than 60 yeal's of flge than in young stands. 

rrllC' most ahundn.nt forbs in black Spl'UC(, stands arC' Efj1lisei1l1Y1 
sc1l'poide8, Peta8ites jl'igidu8, fLnd Pyrela 8r!nuula. 

:FORBS, OCCASIONAL TO HAHE 

AstmfjaZus alpimls Pedicularis {abrado/'ica
Chrysosplenium tetrandn17n Pyrola, (ls(Ll'liolia val'. 'incal'natn 
Epil?bium ang1lstUolillln R1lIne;i; al'cfiCll.s 
Equu;etum ([(TenSe 8a.1/.<;81l1'('(L allfj118tUofia 
Linnaea borealis val'. americalla Sa.rUl'agCl hi(>l'CLc[iolia 
31el'tensia l)anicuLata Senecio illte[/o'l'i1l11l8 

~[osses aI"(' a chn.rneteristic compollrllt of titr V('f2;('tilti011 in tlit' 
black spruce forrst. Thf~Y often cornplrtrly (,OHI' tile surfacl' of (hl' 
forrst floor. ::\Jost ('on',"JlOl1 is If!Jlocomillm 8plendelll{. 

~[OSSE"', LEss CO;U;\lOX 

.flulacomlt tum pahl8il'(, Ple111'o;:;i1l111 8chl'ebo'l: 
DiCl'anum drummondii Splw{jmm1 I'ubellum 
Dl'ep(L1locladlll~ 1l1!cil1atu8 TomentlillPllum nitell8 

Sphagnum moss('s, pra('ti('l1lty lucking ill olhpr fOL'('sL lypl'S, lin' 
charn.ctrristic of black Spl'U('(' stands, ('spccially in til(' olde'l' ag(' e1a,.~s(ls. 

Aulacomnium turgidum Polytric7mm COm1i11111P 
Dicranum elon{ja,tum P. junil)Pl'inwn 
D. juscescen8 P. Stl'ict1WL 
D. majus Spha.gnum gir{/ensolin ii 
D. strictum S. 1Jlumulos1Un 
Hypnum di('ckii 

Although fl. considt'l'Itblc vitrit't.\' of licht'llS OC(,lll' jn thr black sprll('(1 
type'" they usually do not OctliPY appreC'iablr nTrns of tile fon'st floor. 
Coveragr is usually lrss than fj ]wrc(,llt. 

LIC'III;;XS, ::\fOST CO:\[l\(ON 

CLadonia coccijel'a C. gracilis Yfl,!'. dilalatcL 
C. c01'71uta f. cylind1'ica, n. 'miti.~ 
O. degenemns f. eUl)horen Pelligel'a, (l phtho8(L Yfll'. CL1JhtllOS((' 
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http:ahundn.nt


ECOLOGICAL EFFECTS OF FOREST FIRES IX ALASKA 71 

• LrCHEXS, OCCld:ilOXAL '1'0 RARE 

Cetraria cu.cuUala r. rangUerina
C.islandica e. 1'a ngiferina f. sll/[lia
('ladonia alpestris e. 8cabri1~8c!lla f. sllblfl'is 
C. amClurocraea. f. ci'lot((] r. sylratica
C. amaurocraea f. on/CO'(]S cr. wlcialis 
C. cenotca f. crO.~8ota Dactylina Cll'cticCl 
e. Cl'i8pata Ynl'. il1fulldiblllU(]'([ XephromcL w·cticllm 
e. Cl'i'~7Xlta yar. l'il'gata Pelti[fcra aphtltosa yn.r. l'(/l'iolos(L 
e. defol'mis P. canil/a
C, de{Jenerall,~ f. clacZomorplw P. ca 11 ina Ytl.l'. I'zLjfSctn8
C. {fonecha P. pu/z'O'uhnta. 

In lhe 01dC'I' slands. l)('tlnl Iidwns sueh :1S Alec[oria jubata and 
C~llen comosa, ssu. ('01110'-1(1 occur ('ommunl\' on til(' trpC's. 

Blnck spL'uce, '1'C'p1'eSe11ts a physiogl'np'hic climnx on ('old, pood.\' 
dmilled soils in the f01'('slC'(/ l'C'frion of the A1nskn, intC'rior. HC'L'C' it 
l'epI'C'sents an essC'lltinlly stn,hh< sC'lf-perpet unting COli1Illunity, 1'cpro­
ducing itsf'lf b~~ both seedling- growth nad In.yC'ring. The t~'pe ulso 
o('cnsionnll)' oecurs on mod('l'atC'l.\' \\'('ll-dl'ninC'd uplnnds wh ('I'C , ns 
a result of fires, it has l'eplac('(I white sprucp. In tliC'sC' siluntions it 
must hC' regarded as n tempornl',', firc typc \\-hieh \\-ill, in the C'OUl'se 
of timC', g-iye wa~- to white spru('e. 

• l"ires ill black spruc(' are often illtpnSt" (,olllpletC'l~' killing tlw 
YegC'tation and consuming the for('st-noor lllntpl·inJ. 'J'hC' high stand 
dC'nsity uncl l'C'ln.ti\'ely 10\\' shltllre or the tl'('('S flLyor crown fires. 
'I'll(' []~l.mmlLbilit~~ is o'fte11 incl'C'Hspd b.\' thp pn'sC'nce of hcarclliriWlls 
[pl'ineipnll,\' ...Hectoria. ';u.batn and ('81lW COII{()SO ssp. C011108(l,) on the 
tl'('CS. Tlwse liehpns nr(' tin(h'dikc \\'hC'n cll'\'. 

The hln('k sprucC' type usunll)' I'cg('tWrrtt('s itsC'lf following fircs. 
)fillnl' (97) 1'('POl·tC'<1 this tpnclcl1(',\' ill Ontn.l'io, Cnnndn. Hc found 
thnt, follo\\'ing fires, tlw stands \\'(,I'C' notmdicaJl~' difTC'['C'nl from thC' 
climax typC'. Rppen.tccl hurning a.t short inlC'lTals mn.\' ]'C'su1t ill 
l'cpIMcmC'nt of the hluek spru('C' h,\- trpC'lC'ss connnunities su('b ns 
sedgp-rush-grass or low shrub. TIH'S(' may p('l'sist incleJinitC'l.\'l)('cfl.use 
of t hC' diffi.cuHy of C'stn blisllllH'nt of spruc(' sC'C'CUings. In :ll'enS whcl'(' 
til(' ground watC'r is (']osp to litt' surrat'(', dl'stl'udion of fOl'l'st Y('gl'tlL­
tioll is known to 1'C'sliit in :l risc' of til(' \\'a.(\r tnhle, producing SWHmp 
conditions (2,3, i;5, IfJ.11_ 

EFFECT OF FEtE ON SOILS 

• 

III 11, r('gion such llS tilp inl!'l'ior of Alaslm, wh('l'(' forcst fires ('nell 
.n'ftr burll OY('I' ('xt(,llsiy(' nl'(\IIS, it is Ill).! uml th:1t quC'st ions should 
n,rise ns to inflll('Il('(' of fi!'('s on soils. Th(' prohh'lll has n.ttmct('d 
attention in nlmost ('WI'." ('ountry in llll' world. IllY('stignlors in t.he 
Senndina.Y.inn ('ounlriC'B and in Ih(' rnilpd Stnl<\s, plll'ticuln.J'ly, hn.\'c 
dOll(, llwch to impron' our know]pclg-(' of (1)(, Hllhject. 

'I'lw in[(\1'10r of Alusk:l hnSllHlllY kinds of soil, how llUlll\' 110 man 
kll0 \\'s. Soil dnssifi('ftlion IlndiilvC'ntOtT in Al:lsklt 111'(" ill thC'ir 
infnn<',\', Thl' prineipl)l 1'('POl'ts Oil ~\'lll~knn soils HI'(' speeifienlly 
dC'signnted ns h('ing- or n. '!'('('onnniSSHII('<' dUl,/'t1('t('l' (1i, 13) Ol' of 1m 
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e~..-plorator.'" nature (68). X everthe1(·ss, certain statcments mn,y he 
made on the basis of present scant.,- infonnatioll. 

In gencl'fl.l the soils in the interior of Ahlska are shallow, both in the 
sensc of soil developmcnt and in a ph.'~siological S('I1SC'; mUll,\' UI'C' ."oung. 
Undcr forest vegC'l:ation, soil tc'mpC'ratul'('s ul'e 10"", {"-('II abov{' tIll' 
frozen ground which, during August, mny]w l'IlC'OlWtI'I'N] n,t dC'pt\ts of 
as little as 1 to 2 fed, '['his is {'slJl'I'iully il'up ill (/C'IlSl' spruce rOI'C'sts 
having a wdl-cknlopl'd rOl'psl: floor. Th(' low lC'lll])('mtUl'(ls inhibit 
('hemicnl weathN'ing of lhl' soil llHl.tC'l'ial, '1'('(luc'p to n, low IC"-c,l the 
!ldivit.'" of soil org:lllisIllS, ull<1 lInr:wol'tl,bl," affc'el physiological 
processps in p1tlllt roots. 

From the standpoint. of mcchanicn.1 composition, many, if not most, 
soils contain l'C'latively littlC' day. This is prob:lbl.'- a l'C'fl.C'ction of th(' 
slowness of chemical wC'athel'ing nnel tl1(' youth flllnC'ss of the soils, 
~IIany of the soils posSC'ss upper layera with a high proportion of Y(,IT 

fine sand and silt, {mctions that appear to ha'"e /)('('n brough I in hy 
wind. The surface soil is often Huffy when dlY; eol)esion is \"(lllk, 

and aggregates, if present, tend to he small and soft. 'YC'nk plat.'" 
aggregates arc sometimes seen. Internal soil drainage·, lIndC']' natlll'al 
conditions, is usually slo\\" to poor, Frozell ground at shallow clC'pt.ils 
commonly produces, ill dfed, a pel'cll('(/ ",at('[' table, Son1(' soils 
haye developed oYC'r coarse gl'fLYC'll:v 0[' cohhI), n llu dum; these telHI 
to be so excessively drained that natural Y('gl'tation such os qunking­
nspen and balsam poplar clefolitl'l's during thl' micldlC' of tl)(' S11111111C'1' 
hecanse of watC'!' shortage, 

In the majority of forest soils in the intl'rior thC'l'(, npp<'ilrS to hC' 
relatively little lC'aching dw' to ]0'" plwipitntion, and thr depth to 
frozen ground is l'eln.ti,-C'ly· shnllow, Ll'nrhing se(,l1ls to 1)(\ grpate)' in 
soils south of the Alnskn Rnnw' than to tll(' north. W'pll-llev(']opecl 
Tlodzols occur in 111l1.J1,Y places ou 1hc' 1(l'ntli Peninsuln, in U)(' Sllsitna 
Valley, and in the CoppC'r RiYC'r Ynlll-y. Xodh of thC' .\lnskn Rnngr, 
podzols are wonk: and enconntC'recl only o('casionnlly, 

'rho organic Dl!1ttel' tc'lHls to he llnincol'poratecl with th(' mirH'rnl 
soil, l'C'sting on it as a mantl(', Thickl1f'sS of the unincorporated 
organic. matteI' varit's from ~ 1'04 1n('11C's in bird), quaking Ilspen, and 
balsam pop1n.l' stands to 4 to G incill's in spru('C' Jon'sts. Fnd(l1' old 
white spruce, and C'spC'ciaU~7in blnck sprucC', tll(' lay('rs of organie 
mnH('J.' Inay be 12 iMhC's t1liek. TIle gC'II('rlll lack of incorporation 
of organic matter illto tile minprfl.l soil nppC'tlrs to n'sult, from 11)(1 
sen['city of soil n.nil1ln.ls such tiS clul'lll\\'(JI'Ills n.l1<1 lurge' nl'thl'opods. 
In fact, no C'arthworms were found in 1IIHlistuJ.'I)('d COI'PSt soils in !lIe 
interior of Alllsim. 

The la.'Ters of unineol'pol'aLl'd orgnnie mal tpr in lIn<listurlwd forC's!:; 
are modernJely n.cid; pH ,·uhles nrC' ofU'1l iIlJout4.i:i south of tl1{' Alaskn 
Rangc. In sC'ctions WllCl'C thr pl'p<'ipilnl iOIl is JOWCI', yalues of around 
G,O have been found. An in<licntiotl of till' vflrifttion in Alnskun soils 
is found on nn nspell-COV('r(\(/ souUIC'dy slope neftI' Shepp ~lollllluin 
in t,he uppel.' ~fi1tal1usku Vll.ll(~'y, wll('I'{' 11 gril.y 01.' white %0110 ·of cnlei.um 
carbonate aceul1mln.tion ])lILY bc plainly s('('n. The .mnLe'rial efl'N'­
yosees vigorolIsly WIIC'1l {.rC'fLted with d.ilnle Heid nnd has :r. pH of 8,;{2, 
Adeli!y commonly d('crNls(,~ wilh il)C'['{'llsing deplh .in tIl(' soil bod~'. 

Tn genernl, thr supplies of en.leilllll nre lligll. Potnssiulll, phOfi­
phorlls, nnd nitrog('11 nppl'lll' (0 be nc/('qlln.lp for 1I0l'mal Jorest pro­
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duction. As might be eA-pected. most of the nitrogen find available 
phosphorus is associated with the organic matter. The nvaihhle 
phosphorus coutent is relatively high in the organic hyers. low in the 
mineral soillu.ycrs eA-pLoited by roots, and high in th!:' subsoil below 
the main root levf'l. This distribution probn,bly l'l'sults hom absorp­
tion of tlu' elemf'llt hy plant roots in rhr UpPt't' milH'rnl soil layrrs 
and its rpturn to tlll' humus laver in thp annwLlleaf fall, Root (il'\'('l­
opment in most iioils is sbaUo\v. 

Water rell1,tiorls tU'l' ('slwcin,U,Y important in tIH' fOl"l'st soils of interior 
.\.laska. . If the;, topog1'n,phi(' situation is such that tIt(' soils ;U'P sup­
pIi(>(l with au abulldt1llC(, of water, :miJ,ipct to onI.> VP1';\- slow lRtt,ntl 
movrm('nt. unfa"orahle !:'cological ('onclitions l"l'sult. Froz('n ground 
is likely to be encountered at shallow depths, a watpdogged condition 
('xists, tt'mpenLtul'Ps ure low, and aeration is poor. Tn' (' growth i~ 
slo,,,-, if trep:,; occur at all. On thl' otht':'l, hanel, soils that al'P suppli!'(! 
with small amounts of \,"utN nre likplv to b(' pxcpssivrlv clroughtv. 
It must h(' rpmembpl'pd that prpeipitatlon is sct1nty in th(' interior" 

Tht' most favorablE' conditions for t1'(,(' growth are oftc1u found 
a<ijo,e('nt to WM0l'Ways wlwt'(' the d!:'pth to frozen groum[ is sen'ral 
ftl(lt during Hlt' growing spaSOtl, and where' tIll' ground ,,'-at01' is moving, 
ttPl'lLtion is favor:1blc',~ ttnd soil tc'mpPrtltur(' IS adequatl' for normal 
growth. Pohh' {119) 110t('(L th(' OeCtllTenCp of for('sts along stt'PtUllS 
hl northt>l'n Russi:1 and sllggestpd that the width of the '~timl)t'!'('d 
,:tl'ip wn~ ciepPTl(Lpnt on clt,ij,lullg<'. Drainagp is bC'tter in 1'(i lativ(lly 
I'tHl.l:::!"-t!'xtul'('(l soil matprinls wnd tIl{' wid th of tIl(' timberpc/. strip 
i,; !2TPiltpl'l thun in fitw-textlll'p(L soil mtlt('ri:ll:,;. EVl([C'll th- tlwwiclth 
or'th(' timlwl'pd strip illong \\"tttt'rwltvs be('oJ1u':, I1illTOWpr ,'..ith 1ncrl';]:';­
lnglv high liltitll<l('s. ~ • 

'Fl'lJzrn ground is a eommon fpatlln' in soils of th!' .Unska intl'!'iot,. 
fl: io; not pn's('nt pvprywitPl't', hOW('\'~'l', amL wliPt"!' it occurs its depth 
bl'low th(' soil :3U1'face n11'ips eonsicl('t'u,hlv influPtlc('(L by drilinngp, 
topographic l'XpOSUl'P. itud VPg{,tfltion type~. Benninghoff up stated 
that S('fiSOnilL thaw ltnd!'l' spl'1lce fon'sts usually ranges from 2 to fl 
[N't. Thawing ('xt('utIs to gl'pater depths UIHIl'l' papPI' birch, quaking 
tl:ipl'll, and gruss. In g('npmL it may hI' sflid that tllt' l'xistenc(' of 
ppl'mafrost is it most fortun:lt(' cil'cumsttlt1('(', ThlL\\-ing pprmnJrost 
pl'odd('s tll" v<'gl'tatio[l with Wtlt(ll' thu.t oth('lwis(' is not t1Vnilab!(' 
b('CI1US(l of thp S('lllltv nlinfali. 'rithout this wn.tl'l' SOUl"C{' IUl'!!!' :H'e:l'; 
m rhp .\lllskn. intpl'il)l' wOllld, in nll pl'obnbilitYt bl'C'ornc dpSPl'tlikL', 

Humus Layers 

TIl(' (·ffpet of fir(ls on tlJ(' thidwl'sg of til<' Iuy('['s of lI11itl(,Ot'POt'tll<'!l 
ol'gn.niC' mutt!'!' nU'ips with tlu' intl'tlsity I.ltl(L fI'N[ltl'tll'Y of hltrning, 
Light fh'ps (,()!lSltIlW only tIt(' uppt'rmost [ittl'l' but S(,VN(, fin's rlllly 
('XposP tIl(' rnill!'ml soil SltrftH'P OVPl' alL or IWtuly ldl. of thl' htll'tWd 
ilr('n., Rpppu.t('(1 light fil:('::; may h<' jl1:>t us l'Jfp<'tin' ill (i('stroying the 
fOl'Pst Hool' 11S ::;ingl(' :;('Y('r(' (iJ'('s, C'omplt'tp li('stl'llC'tion of til<' un­
ineOl'pOl'llt('(l organi(' tlHlt(PI' was mo::;t i'r('(flH'lItly OhS(llT('cl on W(\/I­
Ill'lLirwcL t'ock.v glop!'s Ot' ridg('s. W!tNt' fupI uwllttmo:,plH'!'ic' ('OIHlitioIlS 
ftn'(ll' illtNlS(' hut'tling-. It wn.;; uls() o/);;pr\'p(L itrolltHI till' btu{('s of 
sprw'(' (l'('l'S whl'l'p thp i'Ot"!'S(f/OOf' 'l'IlS ell','- 1>(I(':1l1s(' of intpf'('l'ptioll of 
pl'('('ipittltioll h.v tit£' ('I"OWl]'; (fif!:.:21!, .\s ('Xpillirwd ('u1'liPl', :!c('utnltla­
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F!f,[ ItL :!!. I>.."p l"II'ldl1!.!; :!I''''11I'' lit-' iI'I-"- of "iIi(,' -pru('(> ('01l_III1I1'd :L1ll1l1ill~ 
("Il'flOral"" orgnlti,' 111;\1(1'1'. Tlj(' lI!illl'l':Ii 'lin i- ('''\'I'n,d \Iii II :1 In,'''1' of J1('ar'h 
]JlIJ'(' n-h. 

I iOll of ('O!Il' ,.wn 1(''; "Ilrl tit 111'1' \r i~hh' lIa IllIl1lll)I(· rl"hri,; H1'011 lie! I hI' 1):IS('!" •ol'sjJI'I/(,(' [,.('",; i~ n /'ac!o!' I'n\()':ill~'It()t fil'('';, f)"SI"lll'liOl1 of thl' rOI,(',.;t 
Hool' to mill('l':lI ,;oil \'aril·d f,'olll () ttl I(J() Pl'/'('(,1l1 ill difrt'I'l'llt fil'(''; :llld 
Oil difr(,I'PIl\ :1I'(';[S within;l giYf'lllml')}(',l (I';ll'\' Exnmill:llinl1 or l'('('('llt 
1)\II'n,.; illcli('nlC'(l [I!H! d('('jJ'Il\1t'llill~ \0 Illilll'nli ,.;oil ill\'oln·d nhollt :HJ 
!o -HI P('f'('PIlI or till' :->111'1':\1'(', (,\'('11 III fin':-> so S('\'C'j'(' n,.; to kill all 11'1'(''';, 

Physical Properties 

TellljJerature 

:\() 1l1l'a";III'1'illPlIls or [1'llljJl'l':lilll'{'''; atlaill('d dlll',illg' rOI'C''';( fin'''; al'(' 

:1\'1lill1hl(' 1'01' .\In,.;kn hilt illlljC'atioll"; al'l' !hn! thl'Y :11'(' high. I"i\'illg 
";P I'll 1'(' l'Oot,.; lip to n1J{)tI! 1fJ il1('h('s ill dialll!'!I'1' h;l\'(' b{'(,li hlll'll('d oil' 
:llld hi~li !l'llljJl'l';l!IIl'C'''; 1111.\'(' 1'('<1 eI ('II I'd, ilo!h SIII'1':)('(' soil :tlld 1'O('k,.;, 

Following' fin's, Iltilll'r'r! ,.;oil !1'1l)Pl'I':tt Ilrl'S :11'(' g'l'lIl'1':llly itl('I'C'II,.;pd hp­
('UlI";(' (I/' !lip l'I·dll<'(ioll or I'lilllill:ltioll o/' 111I' IIllill('OI'POl':ltl'tl Ol'g'lllli(' 
IlInt!l'!'. IJllllldisllIl'IlC'c/ ('()Il<ii!ioll, this Illnl('/'iuI i~ ('fr(·(,th'p illSldulioll, 
.\lIo!h(·1' j'('USOIl for highl'l' tl'lIl{>l'l'llllll'I'S Oil blll'Il('(l :lI'('II,.; i,.; (ll(' 1'1'('­

qll(,!llly dul'l,('!' ('oln!' or !hl' "oil ('llIl04P<1 I)," !'JIlln'wl!. 'I'll(' high(,I' :;()i1 
!('I1lJl!'rnlnl'(,s Ihn! 0('('111' followillg \Jtlrllill~ UI'(' nlmos! illnll'iill>ly "('­
IIp('[('([ ill:l dO\\'II\\,III'd {'('In'n! or till' PI'I'II1:1/'I'O";! la,"("'. Fl'(I;wll g'l'Otllld 
ol't('ll OI'('III'S III dpp!hs or 1:2 to ",- illchl's lIlld('I' SPI'I1('(I rO!'I',.;t ,ill Illid­
,.;tlillllll'l' \\'111'I'I':!"; ill nelju('l'llt 1IlII'II1,d nrl'u,,; th(, dl'pth 1ll:),Y bp g'n'i1(C'I' • 
Ihull !lwt ]'I':l('I!(,d Il\':t :l-foo( ,.;oil nl'~('I'. TIt(, iil('I'p:),.;!,,; ill ;,oil ('IIl­

P('nt!lll'(' f()lIll\\ill~ fii,!'s lIl'l' 1',,)!tll'cll'r1 n~ l'('()l()~i(,:tl\,\' r:I\'II!':lll!p uithollgh 
I('lilnl Ipn'ls 111:1\' h(, /'(':I('li,,<1 III Ihl' ... oil stl I'l'u I'" ()('('n,;julI:I\\" HIlt! 11'('" 
,,('('dlill~s Ill:l'y It;, kilh'd. ' 
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1\loist,lre Relations 

Complete d('stl'udioll of the f01'('st floor on stpcp slop(':';, parti(,lI ­
laTly those with soutilprly PxpOSllI'('S, ill('I'PUS('S Sli I'fi1('p I'll lloff and C011­

sequently deCl'(.'tl:'H'S tIl{' amount of soil Wttte!' nnlilllhlp to plants, 
Iucl'eas('(l ('\-apomtion los;;('s itlSO l'('(lll<'p thp tUllount of ayailahlp W(ttpl', 
R('('stn,blishulPllt of f01'('st !!I'owth Oil stich sites is ::10\\-, 

On li111(! with gpIltlp top()gmphy tll1(1 Oil Hat fin'a:; soil moistu['(' 1'('la­
tion:; do not apPptU' to hI' ultpt'l'cl uppl'Pciably h)- fil'('!':, TIl(' fiplrl 
('itPilt'ity of till' min('ntl soil byprs, as ju(lg<'cl b)- moistuI'P ('qUi\-tlh'llt 
yulu('s, is not mu('h ('hangpcl. [n hlll'llpd !U'('US tlt(· supply of mOI:::;tlll'P 
nnliklhl!' to plants is mOl'l' stithl(', !lll(! h('Jl('p mol'l' favorabll', in spots 
\\"h('l'(, millt'l'lll soil hu.:; h('(,11 ('xpost'cl than \\"11('!'(' !1 malltl(' of ('hHlTt'<1 
ol'!!twie mattt't' ('('Illtlins. Ol'!!nni(' 1111l,ttpr on tilt' millPl'nl soil slIrfn('p 
\,':11 hoH large' qU!lUtith's of Wllt!'l', hut this w:Ltl'l' is I'P!l(lil)- lost 
through P\-:lpot'!ltioll_ This results in widc' Hll!'lUlltiolls in IHoistll1'!' 
('ontrut thnt al'p YC'lT ullf:l\'or!,hlP to sp('cUinus, Anotbl'l' ('onsidpl'll­
tion of ('('ologl!'nl imrlol'ttltl('l' j,; tht' f!l(,t that l~, larg(' pl'Oportion of th(' 
\\',ltPI' hdcl iu ol'g:lIli(' m!lHp\, I'; so tightly boun(! tltllt plauts !'Hnnot 
n'!llo\'(' it; thus tIl(' \dlting ]Wl'('PlIt:lg(' is lllildl ltigllpl' in orgnui!' I1ltl­
tprin.l thall in most mirlPl':l1 soib. 

In IlUlTl\' ill'pHS of int('['iol' _\1:1Sk:l tltp ft'07.l'n !!I'OllIHl ('ontain::; hodips 
of [('p in [lIp forIll of It'll:,PS, Ypill:', :lHd hlo!'ks: 1.'hl'5P icp mttssps 11],(' 
oftt'n Inrgl' and ()('('Ul' undpl' ('xtPI1:,j\"(, tmets, \\~I\(,11 tilt' Jlltturnl\-P!!p­
tat ion is'rl'l1lo\'p(L ns ill I'!P!11'illg Inll(l for fnl'ming, til!' i('p Illplts tilHl 
t ht' sc,ttling aud (':1 dng produc(; !\ll llll:,tnbll', pit t'pC! smftwC', ~ rullt'1' 
1100 I !lud oth(,l~':; pmplo)-('(l t It(, (('I'm t Iw l'lll0 k!u'S t rO[' in'pgubr hmd 
,;urfne!':; thus pro!ltwpll hy til!' IUplting of grnuJ1(l icl', HI' ]'('pol'l<,d 
thnt "TIH'rmok:u'St hllHl form:' :tn' C'O 1l1l1lO 111,\- Ill'o(lu('C'd hy forp,;l 
fin's. grn:;:; fin',;, d('fo\,(,;;tntioll, !llHI ;;tJ'ippi,lg or t.1ll' sUl'fn('p h)" mllll. 
R('lllontl of tIlt' Yf'!!ptnlin' ('0\-('1' ,'p:;u]t,; ill .1. llLort' illtpll~(, ~ol:ll'IH'Hting­
of tllP g-round, llll'ltimr rll!' gl'olllltl-j(,(, awl "HlI;;ing- Sl't tlilH! nll!l (':l\'ill~
of till' groUll(l." . , ". 

\fnlliwP (irk31 inn'~tig!l,t('(L ctLn-in Ink!,s in tIl(' ~nl)(,~Il!1., ('hisnna, 
and Tnnnnlt Rivl'I' nllJp\'~ nllcl [,PIll[1dwd thnt "'!'h{' (,(\'('('t of ['{'mont! 
of tll(' n'gptnl I'C)\'P[' llli:; b('Pll !Ll'mo!Jstl'll.t('(l in n1:1Il\" pInel':; wh!'rl' 
f'il\-ing: hn~ t[1]('11 pltwp ill gt'lHind thM hnd bp(,Il c!1',tl'l:d tor ('on;;tnH'­
tion llllrpo:;ps, Til natlll'(' llw iuititl,tioll of H Inkl' could ['{'snIt from 
suell !Ul ('YPllt n:, tIl!' O\'('I'tlll'ninu of a 11'1'(' In- wind, witlt I'l'slllting 
uprooting of tIll' ypgplnl mnt." 1,'01'1',;t lirt's milst 1)(' !1 ftl!' llHll'P C'oni­
mon (,itl1~(' of tIll' nwlting of grolllHL il'(' than windlhrow of 11'1'(';;, 

Texture lIlId Structure 

If an:\" eltiUlgps in ,.;oil Il'xtlll'P ()('('llt' ns a ]'l'sull or fil'P:' , thl' ('Il:lllg('S 
tLn' sli!!ht. To nltl'r t('xtlll'!' Ihl',I'P woul(L np('pssIlI'il\- Jllt\'!' to hl' 

pi thpr filsion or ht1king of purl iell'''; in to larger stnble HIli ts Ot' :t hrl'il k­
clown of pm'tic!ps into' :'imnJ!('J' unit:;" ()nh~ l'nl'l'ly <lops pitbpI' hfl.pppn, 
~Jcclmllien,l nnfl.h-,;ps incli('Ml' {Iut! th(' Slll'f'nc'(' ~oil mnll'rinl. oftl'll 
dt'po:;jIPd br tIll; wilH!. hns ll.ll<lPJ'golle Utlk eluUlgl'ill pnl'liclc ..,i7.!' 

sine(' its cl<'po;;itioll, :-\tt'lH'tlll'nl ('h!ill~(,S in IlIp1l1il1l'ritl soil ns n. !'(Isult 
of fo1'ps! fire's also llPlll'ItI' to bl' sligh t 01' llwking, _\.ggl"pg!ll(l d e\"('lop­
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ment in most undistllrbedlllineral soils is slighL 1)(,(:H.lIsC of th!' Io,,' 
content of orgnnic and ino1'gn,nic colloids. Th(' nggregates tend to be • 
both smull and ,,-('ak. 

Runoff and Erosion 

Although quuntittLtin information j,:: b('king, il apP('ltl"s (,!'I'Utin thaI 
ranofr is incl'C'nsNl on st('C'p "Iopt's that han' b('('n :wn'J"l'I.\- bUl"lwel. 
'rllis l'('sults from a combinntion of <I (,('I"('n5(,([ infiltnl,lion nlt!'s and los>, 
of tIll' fOl"('st floor that J"('dll(,(,:'; tIl(' ]"[I.t(' of on'rlalHI flo\\'. This mnl 11'1' 

is ('xf\,min('d in mOl"(' el(,tll,il in the' s('('lioll, Efr{'(,! of Fin· on Ifnll"o­
logic ,[{dation,,;. ' 

"Erosion on blll"lH'd-on'r fOI"('st land i:,; sUl"pl"isingly sllmH in spit!' 
of the fact thut the soil Pl"OI)(,l"til's wonld.l('arl 01H' to ('ondlld(' chu,t th(,,\" 
w('1"e ('nsih- el"odl'cl. [,uC'k of ('xt('nsin alld S(,H'l"l' {,I"osion /lIn\' 1)(' du!' 
to the 10\\' precipitation. thl' low i11l('n5it.\, of ruinffLU in ilic[iyidual 
storms. tll(' long p('riod l'aeh )'('n1" thnt th(' soils an' fl"o7.('n n,nd SHOW 

coYcl'ed, und th(' rapidit.\' or l"l'\'Pgl'ln.liOIl of blll"l\('(l In,nels. Withill H, 

.\'('11.1' 01" two following fires. m05Sl'S. Jinr\\"ol"!s . .IidlC'n;;, ant! ltighpl" 
plan is lISUU.Uy den'lop, binding 111(' milH'ml ;;oil all (I pro [('('I. ing it from 
\yind und wale]' Nosion. 

Stl"C't\.ln hn.Ilk slumping follo\\"ing rOJ"(';;l fil'(';; Itas hl'('n oIJ:::('I"\'pd ill 1.11(' 
Xorlll h)' »I"{'])I(' (1221. ~JcK('nnn (8U). anc[ othl'J"s. Jlo\\'('\-('I", lirp;; 
:In' 1I0( a mn,jor ('ttll:"(' of bank slll!llpin~ i),lollg 1l0l"lltprll rin'1"5; Imllk 
('utting ::.11(1 ~lul1Iping H·I"(' common 1"P;I(UI"(,S 011 "ll"('t\.l11:; !lowing through 
(,Olin tl·.\'long till blll'IlPc! (fig. :2:2). • 

F JI1376 

FIl;nn; :l:l. Hltllk ('uf lill~ al()l1~ t hI' TllZlilllL Hi\'('r. 1':ro~i()11 ()f 1Iii" 1qJ(' i" \'('1"\ •('O'1l1l1011 Ulld b nOI rl'!atc'r! It' fun',,! fir('.". It ('lllltriIJlI«'" to til!.' "ill 'load of Ih'p 

/'in'!",... riP\\' lIJl';(I'P~lIl1 from :t high hlllir on till' lIo!"lh "hll' of the' ri\"('I', nlJOut. 

~2 mill' 11i)O\'(' the Hiehill'(bun Highway rru~"ing. ,)UlIP lU51. 

http:Stl"C't\.ln
http:lISUU.Uy


E(,OLO(ilCAL I~FFE(,T~ OF FOI~I~ST FLRES lX ALA::;KA 77 

• .Locally, SlN'P slo.T)(':; mny be ~ubjC'et to In,ndslidl's and shunping aflel' 
the l'cmo.yul of ron's! '~('getn.tion. ~[ull('r (100) Po.intl'd o.ut that a, 
('o.mmOn en.usP of such llHl,SS 1ll0'"PI1l('nt. r, ••• is Oil' eonCl'lltr'atio.n o.f 
gro.und moisture' n.t sl!n.llo,,' ell'plh, imm('di[\.t('l~" abovr thl'impf'n+iolls 
pl'rllln.frost or OY('I' t h(' frost t nbl!' prior to til(' <'ompletr thnwing of 
tile' n.('[i,"p In,y('r." Snf('guardinf,! lll('ilS\lI'PS lhnt ~I.uller reco.mmends 
irwluC\(' a,'oidinf,! d('for('stfl.tion nnrllir(' plalltinf,! of tT(,(,S allrl gl'asse'l'. 

At Irltst two nrN1S of drifting- siI,ncls nrC' kno,,'n 10 o('('ur ill Alnska, 
011(, in til(' Kohuk Hiwr Yallc'\" f\.llll on(' north of Tok in lh(' 'f'nnnl1i1' 
Ynlle',". .:\eill\(>I' of UH'Sl' fi.n,n", WitS e'xnrnir)t'c\. ConsNlll{'ntl.', it ,is 
not pOi'sibh' to judge' wlwilJ(lr dc'slrllelion of nnturil.l vC'g('[:Hioll hy 
iiI'(' mn,y hn.,·p 1)('('11 II fn('tor in initin.ting- llH' t'l'osion ('yel(': 

Chemical Properties 

Soil ft('idit~· in tht' slIrJn,('(' InYl'rs is irwn,riftbly l'Nltw('d by hmllillg-. 
'\Yhel"rtlH' l11UllUS Inyrl's han' b('('n eOllslIlllrd and llliu('rn.i soil ('xposl'd 
pH \~l\'lues 01' li.3 to 'i -fj an' commOll. This rl'l'iults frol1l nshing of 
thr ol'gnnic 111 att t'r. which is rplalin'ly rich in til£' nJkalirw pn.r:ths, 
cftleiul1l, u.nd JlHLgrwsiUlll. Sn.mph's of pun' n.sh from a bUrIH'd whilp 
spnl('(' for-pst bad pH ,-nitIPs of npproximfltl'I.,· 8.4, H('(lurtion in soil 
lwidity .is n. w:;unl nceompnninwnt of burning. ns shown h~' tilt' work of 
En('roth (.~.~I, ISMC' n,IHl Hopkins ((J{j), Kin,kiis (7;2), n,nclmn,n:,·otIlNs. 

• 

Bx('htl.n~('itbh' cakium ill till' UP/WI' IftYl'rs of thc.' mi!l('rnl soil is 


gr'(,lLtly inlTNI-sNl by hmnillg-, thl' illC"rC'ns(' Ofl('ll hpillg- Sl"'l'I·u.lfold . 

This t(,l1<1('11('.\· if', nlmoslllllin'rsnl. hndng bl'(11l r('podl'<1 hy ilwt'sliga­

Lors ill IlNwh' itl! pn.rl,; of lh(, ,,'odd. Ex('hfl.llg(,i~hl(' potnssium nnd 
r('nelil" ll"ailahlt' phosphorus ill tlw upp('r.· mint,;·;tl soillanrs n,re nlso 
incr('n~s('(l 1\\' hurning ;Intl this, too, hfts hC'PIl r('p()r[(~d by Humy 
in ,'('st ign I OI'S. 

)\itr()g'(,11 COllU\i1lPd in Ot'glwic' mn(lpr thnt i,; (:onsllmecl h\' fire is, of 
('ourst', \·oln.liJiz('(1 illld lost to [11.1' sill', f'onst'quPlltl," it'i,; ('('l'lnill 
thilt illll111'tlhlt('h' iLftl'l' fL .firt' 11lp tot:ll nitrog('n en.pitn] shows f\ .l'l'­
dll('tioll. HOWl'~'('r, nil. Or nl'ltd.,· nil, ("'it/(,Il!'\' from .Ilorthprn fore'st 
r'('gions points to nil illtl'P:\,sC'd n'\'ili1nbility of nilrogt'n to Vl'gplnlion 
following- fin's ((if1, firh. Burning- u,;ually indu('C's nitrificn,ti()I\ ill mOr 
JI\UI1US lfL.\'l't"S. En'lI totn] nitrogl'n mil.)" incr'PHs(' 10 I('n:ls high('I' tlm.n 
l)('fol"(' th(' Cil'('. This ml\~' rl':>ul! frolll <i('\'('lopnH'1l1 of wild Ipg-lIllles 
with nod.ull's ('on(n,illing symbiolie nitrog-l'Il-fixinl!, orgilnisllls Or it miL:" 
r('sllit frolll iner'('lls('(l :l(·tid! \" or th(' fr('('·lking, nOIHwmbiotie 
~\.Zotohll('(er nncl C'lostri<iiulit btll'i.t'rill. Tht' f:l:nlrnbl(, 'nitrog-<'Il 
rdnlions ill mORt bUr'rwei n,r'pn.;o; Ill'!' ('(mfirllll'd hy II\(' dnrk gr('('11 (:olor' 
of t1w pl:t11 I:;, thpir' Yig0101ls grOWl lr, :\,11<1 til!' nbu nil n n('(' of ni trn.1 (> 

plants, such Its fir('w('('clnnd 1,('(1 rilsplH'rry. 

• 

}'ires quickly makp n.,'nilnh1c, [/1(' lllllr·ipllt JIliLle'ri:ll" bouncl in ol'g-llni(' 


mu,ttpr. Thus illlll1C'din,tt'I," nJ{PI' but'ning il brg-('pIlI'[ of Ih(' nlltri('tlt 

e:l,pilal of thr sil<' is ('OIH'(,l1tmtl'c1 ill tl\(, llsil('s Oil nnd in tl)(1 UpPP(' 

min(':·u.l soilln,nr. Asimilnr' ('fred would r('std! fl'om nddinl!: fl'I'[ilizPt' 

rnn,lc.'rhlL ~rj('roolW\.llisllls lweo.lll!' nr-ll\'p nile! R('('tlling;:; \Vhi~'h I)('('olll(' 

('stnblis]r!'d p:ro\\' ntpidl.\·. Spru('!' !"t'l'dling:; ('stnhlislll'li ill burns Illn," 

t\et.lIully gro", fns(l'!" than ;:('('(llillg-s of thl' snllll' Hge' ill IlII!"SP!"," b('ds. 
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Soil Productivity 

On m.ost sites in Alaslm, flec does llOt ('xcI'eise a damaging cf[ecL 011 

the soil. If it· did, a large proportion of the forest soils .in the }Juskn 
intcrior would alrend:r be seriously damnged, 

Ccrtain categories of site are, ho\\'ey(,l', unfayornbly influenced and 
lh(· e([ects m.ay be of n Insting l1nturt', Hock)" ledg,\' sites, ('sp('cin,ll)' 
on steep slopes, mn~- be seriously hnrnH'd, Here thc fo]'est thnl ('xis[('d 
prior to thc' 11]'(' wus rooted not in .I11ilH'rnl soil hut in humus th:"t hl't<l 
l)('e/1 built up 0"(,1' n long period of tillle, D('stl'lf('[ion of the' humus 
IllcallS d('s[ruction of th(' soil ilsdL Following fil'('s, stepp slop(ls with 
southerly Or westerly exposures b('comc ('Titieul siu's fo!' lr('(' ~I'O\\'[lt, 
Surfn('e runoff is incl'eused, the permafrost InblC' is GonsidrJ'tlbl)­
10\\'el'('(1, surfnce soil nnd air t(,IH]wrntures nr(' J'aiSl'(l, flll(l wn[pl' loss('s 
tlwough e\'npomtio!l nrc in('l'('ns('(L :-:;ueh si[('s, 1'0/' :1 IOllg tim(', ('nn 
support only thc hnrdiest of plnnts, '1'1 I l',\" Illtly rpll1nin tn'('less 
jndc'fini(lly OJ' benr OP(,11 ,.:;tumts o[ slo\\'-gl'owill~ nSjH'n, R('-Pll tl':\' of 
SPt'lH'(' is llll ext1'('llH'ly slow pro('e'ss (''\'('11 [holtgh spru(!(' 111!1)- hayl' 
1)('('/1 the' L:\'p(' presen t I)(,Lo1'(, [he fire O(,C'lIIT('(L 

.\"0 possible' juslificntioll of uneontrolled \\ ildEI'!''; ('nil he' found ill 
tIl<' l'('nllll of soil 8('i(,11(,(" Such fil'es cn,n 11(,\"(,1' 1)(' justified or <,Yen 
('xl'lI:>e'd on tIl(' h/tsi" of b('n(,[j('ittl ('freels on the' soil. dt'spitt' the' fitet 
thnt firC's mn", Imn' fa\'ornbl(, drpds Oil ('l'r(nin pl'oj>prli('s, ('on­
trnri\\'is('. tlH' \\Tilt'/' rl'ganls 1I11(,l'iticnl nll('g/lliolls of drslru('[ioll of 
til(' soil ilnd dptl'J'iorn.tion of LlH' :;oil flS ips's tllnl1 sltong argulIIellts 
a~llillst lIll(-Oll trolled fir<'~, O('('nsionalh d('sl ru(' l ion of so il In" fOI'('st 
1]1'('';([0(':; litt'l'ttlly O('CUI' hut on tilt' m:ijori[y of htl/'lls d!'stnl(,lion 01' 
dt'[priorill ion of tlrp soil wOllle[ hf' jlllpossibJ<. to pro\'(', 

EFFECT OF FIRE ON HYDROLOGIC RELATIONS 

Th(' l'Plllt ion of forpsl:, I1m[ ntlw!' Yl'gd n( ion (0 1t,\"(II'()lo~y in I Itt' 
in[('t"loJ' of Alnskn is pood)' IInd(,t"sto()(l. Allholl~h qllltlltilitlin' dntu 
h('nl'in~ on thl' subjp('( :1,r(' ypry :'('ttllty.n'gpuuioll pl'ohuhly ('x('l'eis('s 
fL ('onsidC'I'flhlC' infltH'Il('(' Oil [he \\'nlpt" t'('~inH', 

Runorl' in riyprs cll'llining tlrl'tls of IH'],IllIlIlC'n(I)- frozpn ground 
l'('prpsPllts il hicrlt propol'tioll of tIll' [otn,] pn'('ipitntioll, AIlt'1' (7) 
stnU'([ llmt <lis(~1i1l'g(' J1H'IlSlln'mPIl[S mlH[(' b,\- til(' CC'ologicn.1 SllIYl'Y 
on til(' Yukon Riy(,1' in(licflJp lhnt thp l'unofl' C'xcPC'cls GO I)PI'(lpnt of tilt' 
pl'eC'ipitatioll, Shilllkin U,~.1) in his .l'('pot"t on thl' Fort Yukon nI'Pn., 
l'emlld~('d that "~\n Ollls(nlldin~ ('hnrlt<'[C'ristic of An'tie l'in'l's drn,illin~ 
ltl'('ns of }ll'rmnIlPntl)' froz('11 ground is thn~ lh(, nlllofl' fro])) ll]('ir 
btlsin:,' npPl'oximntl's ,j;i [0 lifj TH'r('('nt of ti'e pI'('cipilnlioll as oppos('<l 
[oJ:) [0 18 pel'C('lIt foJ' I'in'rs in [Plllj>l'I'n(<' ilr('n~.. slIch 11$ [he ~l.issis­
sippi." Sltimkin Ilol<,d tJUlt "This J)l('nns l!tnt tire []oodill~, ('rndill~ 
nlld silt-en.I'I'ying ('apn.cilit,s of 111('5(1 l'h'C'I's , " ill'e l1eflrly four time's 
as ~I'('ill :tS might bC' indi9filC'(L h,\' llOrmul (,XP(,l'iPI~('(I," 

Rrll1owt.! of lltp Y('g(lIMlon J11f1l1tl(' ftS 11 I'('strll of III'(' mlty 1)(' expc('l('(l 
to 1nCI'(,115(, the' already hi~h mtio of runner to pl'('cipi [nl iOll, IIlCr('nSNl 
amplitudc' lWtwN'11 high n.ndlow wMe'r stn~(·s mny n.ls() bc' expeeU,d, 
Th(' qlliLI1[n.tiV(' ell'pcts of\-('gC'tlllion l'PIlJO\·-n] mit,\' be' nnlicipn.[{'(l 
e\'en though qunn(i[nlin' In[ol'llln.lion 1>; not u,'ailabl(', Ellsw{)l'th 
and Dil,vPI1POl'l C4d). ill clisf'lIssing IItt' ;;IU-f'U('(' Wn,[('1' suppJ}' ill [he 
Yuko.n-Tnnitl1a I'egion, \\'1'0[(' as follows: 

• 


• 


• 
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• The moss that forms i1 hoay-y conting oyer most of the country 
proba.bly n:-gulates the distribution of the run-off during the 
sUl11mer as mueh as any fa.etoI'. It is quite gcncrally the opinion 
among the old('r residt'nts of the country that the flow of the 
ereC'ks does not hold up as well after a rain no\\- as whell work 
first eOlllllleneecl, That prohnbly is clue in part to the faet that 
tit(' moss con-ring on til(' old(']' (,1'('('k5 has hC'(,ll In,l'gely )'('l11oy('(l 
by Jir('s illld otlu,j: agt'nts. ~ . 

Tilt' sa.nw :1 uthors in tlH'ir discussion 01 tll(' C'rookt'd C'rC'ek dmillagC' 
h:lsin in tht' C'irdl' di:;tl'id OhS('l'H'd thnt: 

'I'll(' l'Ull-OIr from th(' tLl'(% is ]('ss tlum from adjoinil1g :11'('ns. 
TIlt' (,l't't'ks nrC' 1i:11>I(' to a ypry low minimum discharge a,nd, owing 
to the' stp('P hfllTC'll slope's, :11'(' flasby in elw.rnct('r, N Nlrly all 
tltc' tim1>('l' in tlll' IH'uciwutel's hns b(,l'11 ('ut off and much of the 
hnsin hns heen hUl'Ill'd OYl'r, 

~r:lI'Shall (DO) in d('s('l'ihing pI aC('l' mining in tiL(' J(oyukuk region, 
:;lntNl thnt tlw wat('l' prohll'm was ('x('eptionnlly s('['ious hN'ause most 
of till' ('l'\'('1\:s iU'(' smnll nwl their yolume of watpl' hilS bN'l1 clrcr('nsed 
hy l'('lllonll of tltc' forest Yegetn.tioll, ~JaTsludl (,90, )J)J, n3-174.) 
qllot('d n t :lomp 1l'ngth th(' yipws of an (',cltimel' on til(' lIPP('l' lCoyukllk 
to lh(' drc'et tIliLt Clll'('lC'sSIH'SS with fire had l'('slllU'd in widNiPJ'l'fl,(l 
Imming of tIt(' fOI'('8t nlH[ thilt, with its cl('structioll, watN sllppliC's 
fot' 11lining 1)('CiUlle SCtH'c'('r.

• TU!lei nl :lIHl hog n'g('tatioll, as wpll ns for('sted n1'('ns, must l'x('reis(' 
iL l'l'guliLtory in/llll'llc'P on l'unoJr. :\U('1' (8), in his iuY('stignJions of 
]H'tl.t hogs in southl'llStl'1'll (,nunda, uoted thnt "TIl(' burning ofr of til(' 
moss ('o"C'ring mny hnn til(' dl'!'ct thnt til(' slIrfnep of the pent bog 
is no longl'l' eapahll' of cll't:lining wnt('r of sudlkn rain, hut the watl'I' 
hrC'nks through tItt' Ill':ll hog in ml1lly plnc('s nncl flows n""uy as rapi([
rinrlpts,." 

Th(' pl'ohh'/1l of \rnll'l' slIpplies in till' . .:\.Iflskn intC'rio)' will p!'ohahly 
h('('o[ll(' lllOJ'(' nellte ns population in('!'('tls('s and th(' Tel'l'itoJ'.'- is <1('­
v('loppd, \ntlt ill('J'('tlst'd clc'man<is Jot' wutp!', it s('('ms certilin thnt 
illCl'N1St'd n ((Plllioll will hl' gin'll to thl' hydrologic 1'01(' pJnYNl by 
Yt'gptation, 

EFFECT 01' FIRE ON Al'lIMAL POPULATIONS 

OIl(' of tlH' impol.'ullIt l'('SOl!I'('('~ or till' Alilslm int('rio!' is the \\"ildlif(', 
psp('cinll,\' til(' Jut' h(,IUOl'l:"; n!l(l 11Ip hig- gnllW, Fl'om it hoth (ill' \\'11i[(' 
pO[1uln.tion HneL the' Imtiy!'s ([p!'in""PI'Y suh~tnlltilll e('()1tomie l)(~n('fils. 
As (·ady as ] g()~ Osgood (fOril l'C'c'ogniz('<i tltis 1'n('[ nn(l ('XI)['('SS(l([ 
hims(lif n~ follows: 

• 
In mlditioll !o its illitPI'('lI( ,-:tlll('8 gnn1l' is of gn'nl p('('unilu'," 
impol'[:lIl('(, to till' ('OUll!I'," it inlwhits OJ) H('('Olln! of till' mOlH'," 
SIH'lIt t1Wl'l' hy dsiLing ~porlsm('n, Xot olll,\' H!'t' suhslnntinl 
l'P,'('llU('S (lC'l'i\'('(L thl'ollgil til<' e1il'(,!'! SId!' of hunting lic('llses, hut 
('oll::;idl'l'llbll' sums lIl'(' 'distl'iiJltl('(i in til(' pilynH'llt of tl'an'lIiJlg 
{'XIH'llS('S Hwl in (Itt' I'lHploYlIl('lIt of gui<il's, P:H'l\:t'l'S, hOl1.lm()li, 
lind otil('t's, 	 To ..:'tlnskn. :Illd Ahl:;knlls slwh ('ollsidc'mlions nrc' 
not without impo['lIuH'(" rOt' tl\(, (L('n'lopnwnt of this llorllwl'l1 
T('l'ritOlT will in till' long l'UtI l'('qlli!'(' till' utilization of ('Ye'!'y 
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resource. l[ ln,nels ullsuitn.hl(' 1'01' miuing 01' agrieultllrn eall, by 
reaSOJl of the ,,-ild gtUJle inhahiting them, he made a, part of the 
pel"ll1allC'l)t. l"eSOLlWl'f; of tIl(' eountry., tlwy hn,yl' a substantial 
value. If pl"op('d~y Jmshnnded thC' gnme lJ('('onws n, Jlt'rpetu'll 
SOlll'eC' of pknslll'C' n,nd profit, Whl'l"C'llS if !"uth]pssly sacrificed to 
inl1lledin.ie dC'sires lll(' !"egiollllO"" mnde fl,ttL"Hetin~ hy it \\cilllupse 
into n, ('ompa l'lLtiyply 111lintC't'('sting nncl lls('l('ss \\-as[('. 

~[or(' !"(,(,pntly, th(' Cl1nndinll BlIrC'I1U oJ Xort!t\H'st T('I"I'itOl"ips amI. 
Yukon AfIni!"s (2:)) puhlisltNL the' following stateJllPnt: 

.As tiL(' fur tnuL(' has 1)('('11 nnd \\-ill ('ontilllH' to he tll(' mnin support 
of thl' Indian population. l111d as forC'st-dwc]ling allimnls supply 
ttl(' Imlian wiUl m('nt. it is £PIt that 011(' of the grentest vlllll(,S of 
the forests of thc' Xorthwest T('rritories li('s in thc' hnhitn.t witieh 
thC'y pl"oyide JOt gnnw nnd fur hNtring animals. 

Tht' effects of fires on tIl(' wildlif(, l"('SOlll"(~(' are oj" yitnlimpol"ln.I1C(l to 
the futlll"P oJ Aln.skn. amL its eitizPllS. 

Th(' s\lhjP('t of for('st fires in rein.tiOll to wilc1lif(' has l1ltln)' ('ontl"ll­
Y('I·sin.] tlspeds. ~ ruth of tll(' ('ontro\'PI'SY npP('l1l"S to s[pm from fnilun' 
to clist;nguish hehn'l'1l 1l('('iciPl1 tn] wildfin's, 'whose O('('lIIT('n('p with 
n's]wd to tinw, plnc(', lln<l. int('llsity is larg('ly fo]·luitOlIS. uwl pn' ­
s('I'ihpd firps which lllily hl' \ls('<I. ns it mnnngPI1W11t tool. Ah hough 
g(ll1prnlizn.tiollS an' ndmitlt'(lly hnznniolls,inforllll'cl opinion ;;('('ms to 
h(' thnt (\("ciclentnl fir{'s. \\"hos(' tinH' of O(,(,lllT('lH'e and gC'ogmpllic 
location is d('termillt'd hv :l ('11111]('(' Jightning strike, n. (:ignrplt(' dis­
(,llI"dC'([ h('fo]"(' it wns Ollt; or 11)' tb(' (·i1.1npfire'of n. l'ill'plC'sR' indi \-idlln,l, 
('nllllot hl' reglll"<l.('d "'ith J"n.\'or. 

In H):):) Alc.lo L('opoJ<l (8ll, tIll' l<",t{lillg ('XpOl~ 'Ilt of gn,m.(' mnllngf'­
mC'nt in tIl(' Fnilp(L :-;lnll's fit that timp, wrot(', "AllY (in" ])O\\'P\'('I' 
light, of ('ours(' lllnkl'B n. ciPl1l1 s\\'('('/> or 1l!1 grolln(L llPStS nlHl h('Ipl('ss 
yotlllg. This loss of IIt'Sts ltn([.nlllllg iH ulldollhtl'dly tit!' hNl.yil'st it<'lll 
in Uw din'ct morlnlily fJ"()11l fin', Till' IH'uk of thl' fin' S('flSOll in 
mosll'l'giolls is the' l>t'uk of till' lll'stillg :11]([ fnwl1illg s('nsol1." In I H2:{ 
Lpopo](L (80l st:lt('dth~l,t " ... lin' (loC's no ~()o(lto glU1W whir·h forpslrr 
\\'CHIld ])ot likf'\\'is(' do, nnel fil"P (lo('s pIlOrl1101lS clnmn~(' to gnmp which 
j"oJ"('stry would l!\'oid." Tht' signifl!"lu1('p of this oIJsPI.Tnlillll is not 
wid('ly'('IHlllgh npl)l·('(·iflt('cl. Tn·10:>,4. D)-mond Uti, ill discussing till' 
('onst'l"\'ntion of" g:UH(' :1nd flll'-h('llrillg malllIllnls, ('xl)I'('ss('<I till" vil'\\' 
thnl wrlt(, 1l('('(,Bsil)r of ]lJ"(,Yt'llting rm'pst fin's is llO\\' 1Il1in·rsnllr 
!"c'('ognizpd, huL it mn,,\' h(' woI"thwhill' ndding lI1n.l firC' 1I0t only ci('stroys 
tilp rores(·lIs ;.;twh, hut (Iliminnl('s III(' \\"ild. lif(, 1111<1. 1'(' I1(1(' rs tlw hlll"llP<l 

nr('n unslIiLnhl(' for It IOl1g 1)(>]'io(L as :1. Itnnw for nlHl1,V sp('('ip" or glll11P 
l1n<l f"lll'-h('urillg I1l1imnls." (;nln'iplsoll (lIiI stntC'd. 

Rn,pid. 1'1llllling fOI'ps[ firC's, pnrliC'lllurly c!"own fin's, 1lI11)' hC' 
\'pry d('stl'll('lin to \\'ildlirl'. If tlwy (h~(,1I1' in lit<' ]J('sling S('llSOll 

of hirds, the' hroods of liw )'('111' :uI(L oft· It 1)(' hr('('ding sUlek nrc' 
cl.pstroyC'(L ~rltl1Y pnr('l1t hirds, parlic'll:ady tllos(' sitting 011 
('ggs t!tnt 111'('IH'nrl)' 1"('ncly to hn,[('h. will stn), 011 t hp nt'sLs lII1tiJ 
SlllrO(~llL('(1 0[' bllrI\('(1. . .. GpnC'I'IlIl)' slwnkillg, !to\\'('\'l'I', OIl tll(, 
hn,sis of ])l'('S(,l1t kl1()\\'!l'dgp, lin' is so gJ"('llt llll (,1\('1I1Y of hoLit 
wildlii'(' n.lhl i'm'psLs that tlH'l'(' is 1111. iIH'I'('ttsillg Il1110lmt offim 
pnJrol, both on plIl>li('. i'1HL 011 (lI"ivnl(l ron's! lunds. This sllollld 
iu the long run ]w (,X(!('('(linf!;]Y h(·IlP/i(·jnl to \\"ildlir('. 

• 

• 


• 
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• Fur-Bearing Animals 

Fur-bearing animals in general appeal' to be adversely affected by 
most severe fires. This applies partieularly to anima,ls that are unabk 
to take refuge in water and in situl1tiol1s where the fires fl.1·e repeatrd. 
:)maU manunals, many of whieh s(,l"ve as food for fur h('a.rt'rs, a1'e 
killed when fu'es destroy their habitats (45). The martell (:.11arles 
americana,) one of tll(' most valuable fur-bearing animals in northern 
forests, probably is more menaced by forest fires than any other fur 
h('arer. t:ieton (14·1, pp. 491-498, 497) regarded fires as ('s])('cially 
damn,ging to marten and ('xIH'essed himself as follows: uA forest fire 
of 100 squal'e miles meallS the destruction of all martens within that 
100 squa!'l' miles. They cannot escape. The smoke pursues tIll' 
fugitives, and Ov('.\'('omes them. Their food is destroyed in the st1'iek('ll 
area." In 1922 representatives of one of the great fur-trading com­
panies in Canncln, presumahly the Hudson's Ba.y Company (1) 
stated, 

• 

It is a ('Ollunon complaint of the Indian that fires have crossed 
his 'marten,' or hunting gWllnds, with the eonsequellt clestmetion 
of all suell game as mtuten, fislll'l' [Jlal'tes pennanli], fox [TTu/pes 
fntra], ermine [J1Ilsleia. enn"inea], and lynx [LYll:J.: canadensis]. 
This necessitutes a, 'elw.nge of v('nue' for his activities, or the 
('onfining of his itHL'ntion to the trnpphlg of henyer [('astor 
canadensis], otter [Llllm canadf71sis], cte., therehy 1"Nllleing the 
llumbers of tll('se animals more l'itpi(lIy . 

During the SllllUl1el' of ] 950 the E'Xtensive 111'('s Ilorthen,st of Fort 
Yukon were frequently Jnmented by Alaskn.ns because they destroyed 
the forests in what WfiS J'('POltNlly some of the filH'st marten country 
in tllE' Territory. 

Of particular intel'('st in this COllllCelioll is a. report by .A.llgus 
Bmhant (18), Fur 'l'l'lldc' Commissioner of tll(' Hudson's Bay Oom­
pitllY, puhlished in 1922. Bmbuut ('xprpss('d tl)(' view that J'('ClIITPnt 
fOl'Pst fires wpre n threat to the JUl' ira.el('. H(, ohs('L"vNl, 

Uur returns from ('('l'lain districts that hllvP ('xIWri('I]('(,d Uw 
devnstlLtion or Jor('st fires, Oyer wlmt is but it ('ompnmtivply 
small pal·t of tilt' totnl nl'('i)" ]uwe indica.tpc! n mark('ll (ledint' 
in Jur pl'oductioll for lllllll'y years nf'tl'r till' O('C'IIITl'IlCP of fires. 
Thesr ('onflagrn.tiom:; havc' 1101 only cl(,p!I'oypd rnagllificcmt 
SiTi'tchc's of Cnnadinll Jon'st, s,,-('eping 1),WllY Y:lltlithlC' timhpr 
thn,( will 1'('(1 II ir(' n g('lI('I·n.tioll to J'PIH·Od.U('P, hut lhl'Y htu'<, 
·wipl'<l ou( (lip food supply nnd (h(, sllC'lt('1' of thp ful' 1l<'HI"('I'S, 

• 


BrnJmllt also stn((,d, "TIll' COlllpnllY's l'xl)(lril'lw(' is thn.( tIll' filll's! 

fill'S 111"(' obtn,ilwd ill tite' IIlOSt ([C'llsC'l\r woodecl districts." This intC'l'­

('sting' observH.LiOllis ('onfil'l11('(l hy O'thNS (1). Br'almlll (18) poilltNl 

out that "The n.ppn,lIillg 10ss(,8 "to tI)(' fur tl.'il(ll' whidl !In' tmt'l'ahll' 

(0 forest fil'es nfr('d n. V(,IT ('ollsid('mhll' pOl'lion of ollr population, 

the mil,n.v thouslluds who ('tUIl n, lIving as tmppI'I'S, tradc'l's, ful' 

drpssers and dyers, g-t),l'IlWIIl. J1ulk('l's, mpl'duwis lJ.lld snJpspeopl('.)' 


IDx('rptiolls doubtless OCClIl' hut it s('('ms rt'fjfJonnbll' to fissrrt tIm! 
the general ('(fret of ulleolltl'olled fil'es 011 JUl' 1>(,[1.1\'rs is ull!'n.vornhlp. 
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Moose 

The opllllOn is frequently expressed that forest fires create more •
favorable conditions for moose (A Ices americana) by destro}Tillg climax 
stands of white spruce or stands of blacle spruce and permitting the 
establishment of subclimax conrnlUnities of willows, aspen, and birch, 
together with other browse species. That changes in vegetatioll 
almost invariable follow fires is l'eadily observed. It is not nearly 
so certain, however, that the spe0ies eomposiLioll of the vegetatioJl 
which follows wildfires will be thnt most clt'sil't'd. 

In 1953, Leopold and Dnrling (82), 'writing of Alaskan conditions, 
observed, "The mere passnge of It fire through timberland does not 
necessarily create optimum conditions for moose. Some burns pro­
duce a grassland stage; others come back in pure spruce; mnny pro­
duce nspen with little birch or willow which fire the most pnlatable 
and productive browse plants." All'endy it appears that the great 
burn of 1947 on the Kenai Peninsula, involving a net nrea of perhnps 
one-quarter million acres, will have n short-lived value as a wintering 
ground for moose because of tlw entry of spruce l'cprociuetion in qlllUl­

tity, the failure of willows to appeal' in numbers suffinient to with­
stalld IlPavy usc, and the fact that most of the browse is aspen sucker 
growth, which does not successfully withstand heavy browsing. 
This situation is not unique. Although most often aspen and birch 
come in after fire as pointed out earlier it is not uncommon for bumecL 
areas to reproduce to essentially pUTe spruce forest. It should also 
be reeognized that establishment of In'owse species follo'wing severe 
fires is. not inunedia to.; years may pass before h urnecl al'pas again •support an a,ppreciable \unotmf. of foocl for moose (109). It is cloubtIul 
that moose can reproduce rapidly enough to utilize fully the browse 
in extt'nsive burns before it grows out of their 1'ea(',h. This would be 
a problem in tree spe('ies such as aspen, bin'h; u.nd the larger willo,,'s 
sueh as f:icotIler and Bebb. 

The studies by Cowan, Hosl', and Hn,Uer (35) in British Columbin 
led them to the eonelusion that it is desirable for 11100SC to havp ac('('ss 
to " ... older stands hearing 'well grown coniferous treps . . . 11 

in order thu.t they may obtain certain llutrients. These investigfttors 
l'Pported thn,t their stuely pointed "to the desiritbility of winter J'il,ng(' 
for hl'owsillg unguln,tes upon whie-h therc is a Yaripty of palatable 
speeips predominantly ill an early stage of growth, but with 1111 

intermi.xture of stands of other ngC's ine-h((;;lIg nl'eas hearing sllh­
dimax or climax llssocin,tiolls, illeiuding pn,lntabl(' toniferous sI)('('ies. 
The most desirable ,vinter l'n,llg(' 1'01' moos(' will be' 01)(\ ,\"(,11 diversified 
as to species composition aml ngt\ of stands, but pn'dominantly of 
new growth following doforestntion." 

The preponden"ll1ce of eyicleuee fnNol.'::; the eOlwlusion HULt moose 
are today common or abundnnti in some rcgions throughout the 
Korth where formerly they were rare Ol' Jlot kuown to e)..';st. This has 
been repeatedly asserted wi th regard to the KenHi }>eninsula, a region 
now famous for both the numbers ii-ud size of its moose. In 1901 
Osgood (105) stated, ;(According to report the moosc has but recently 
appeared in the Oook In10L l'egiOllj the older Iudinns sa,y no moose •werc there when they wer0 boys." Similfll' statements wcre made by 
Roosevelt anci others (131), XlecLicc:k (102), Osgood (104,), Dufresne 
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(39), and Cump (24-). Dufresne (3.9) described the situation us 
follows: 

In the year 1883 a forest fire raged for mon ths 'on Kenai Peninsula. 
Shortly thereafter the caribou herds vanished. Coincident with 
this rapid passing of the eariboll. appeared the moose which were 
practically unknown on the Kenai before the big fu·e. Today, 
Dot a single caribou exists on the Peninsula, but the place is 
famous for its moose he\'ds. The explmlation is not complex. 
Fire destroyed the lichens on which ~he caribou feed; fire produced 
in its wake abundant growths of willo\\", hirches, and. cotton­
woods relished by the moose. 

That moose wem praetically unknown on the KelllLi Peninsula 
before the fire of 1883, mentioned by Dufresne, may be doubted. 
I.n the Tenth Oensus of the United States, 1880, Petroff (116) described 
('ertain clelieaC'ies seryed at a native feast in Chkituk (on the north 
side of the Kenai River, above the village of Kenai) and specifically 
mentioned d\'ied moose nose. In addition, he stated, .'IThe variety 
of native animals is very great. ... The deer here is apparently a 
larger cousin of the reincleel', the woodland caribou. :Moose, single 
and in family groups, can be found feeding through the low brushwood 
fllld alder swamps." Abercrombie (4), ill his report of 1884, quoted 
Ivan PetL'off, who was then in the Customs Service at Kodiak, as 
follows: IIFomge can be gathered in the vicinity of Fort Kenai during 
the smllmer to keep the stock during the winter. The climate is not 
more rigid than that of 1Iont,ana. 7vloose abound, furnishing an 
article of food preferable to beef." Petroff was familia.t· with the 
Cook Inlet region and must have written the above sLiLtement not more 
than a veal' 01' two after the fire of 1883. 

Karl"s 1887 report (67, p. 237) included t1 map 'with the Kenai 
Peninsuht labeled as supporting bear and moose. The Eleventh 
Census of t.he United States, 1890 (159, p. 70), only 7 years after the 
fire of 1883, contains a statement"on the Kenai Peninsula, as follows: 
"The forests and valleys of this region are still HUed with numerous 
droves of moose . . . and fUl'llish n, rich hunting ground for the 
Tnainas of Nil.cishlm ancl Kenni." That moose w-ere actually present 
on the Kena,i Peninsula at a yery efLdy date is clerilO11strated by the 
findings of Laguna (75) in her exeayations on Yukon Island in 
Kachemak BllY on the south end of the peninsuln,. 1.foose bones 
were found in four layers (P(,l'iod I, II, sub-HI, nnd IV) representing 
four periods of habitation. 

Fires, through t,heir effel'L on vegetation, pl'ohnbly l'o,vOJ' un increase 
l!l the population of moose, bu t there is 110 pl'oof that bUl'l1ing wus 
uncommon on t.he penjll<~lIla prior to 188:3. Apparenny Lite earliest 
wl'iltel\ record of a forest iiI'('. in Alaskn. is thut of the Russian mining 
engineer Doroschin (37), who asce11ded the Kenai River in 1850. 
He encountered a forest fire which prClvenLecl him from completing his 
investign,tiolls of the gold rosourco.3 of the region. 

The avn.lIable history of moose Oil the Kenai Peninsula was il1-· 

vestigMecl becnusn the pL'esence. or absence of lires docs not satisfac­
torily expln.in the nppem'lUlce nnd diRappenl'ance, or Lhc: existence of 
hl.l.'ge or spni'se popula liolls of t,lwse Itllimnls. In this ('ollnection it may 
be point·Nl out that ill the discussioll of the pRlJer by Clul,telnin (32) 
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'Urban C, Xrlson remarked, "1 think prohably the conclusion that 
the moose abundance there [on the Kenai Peninsula.] is purely the 
resulL of burns might be open to question," • 

~Joyemcnts of moose illto areas whorl' t1H'~- were previously rlll'r. 

or 1I0t known to exist JlilS exlendccl to sC'cl ions 1I0t in fluenC'cd hy fire, 

Leopold Hnd Dnrling (82, p, 87) statc", ' 


Oil cIte nOrllH'Tll und ,,'rstern !"ring('s of thl' AlllSkHIl lLlOOse rungc. 
will,)\\' is .!lot n sc('olHlnry plHllt illyu(ipr hut l'Ilt1l('r it is pnl'L of tIl(' 
ripariall elimnx Yl'gdntion, thc uplnntls bcing itlll!lrn, 'I'JIO 
Iadol' "'hi,,!t gon'I'ns the abulldnlll'e of \\'iliow Jwre IS llOt (jl'(', 
iiS ill the eon ll'ut and southcl'll SPl'll(,(' 101'('StS, but probably 
tcmperature, lYe postulate lhnt the rce('nt sprcnd or moosp 
into prcdominantly tundl'iL arCHS mllst he correllltrd with [JH' 
gradual HolHrdic: \Yal'millg tllnt is knOWll to JlllYe OCCIIIT('d 
in the pnst hall' ('cntuI,)r, 

Turner (157) rccordcd thc' kilLing of n, moose til thr Yi(~il1ity of 
Pasl01ik, nei~r Snint ~Lichacls, in tbe enrly \\'i11tpl of 187(j, 'l'his 
was said Lo bc t,h(' first Instnncc of moose OCClllTellce, on the spnconst. 
llorth of tho Yukon RivC'r. In 1887 Xelson (10l) l'emarkpd thnL 
"[moosp] ]pacl n, roaming life. and whpt'(, tlwyrnay be nllm('l'OllS one 
scason nOIlP may bc JOllll(1 the next. Thp fur tl'n.(lPrs and Indians 
dnim lhat thp 11loose hns heC'n found wpst of Fort Yukon only \\'ithin 
the last. twenty-fiye or thirty YPlll'S. and thnL only within't!.w Inst 
t('n Yl'llrs hln-e they I)('cn kl1l0~1 1wlow AIl\'ik nnti ~lissioll, on Ul!' 
[,0\\,(.1' Ynkon," E,ridplltly the mOYC'[)lpnt. wcstward nnd 110L'UlWftrd, • 
into lInbu1'lled country. 1S continuing nt the prpsellt lime, Thp 
mo\'pmpnts of Hl(' moose, as Uwy extplHI UtPlr rnngp, nrc most 
perplexing, 

In the lrenlise on the dcel' fn.mily hI' ,Roos('vplt awl others (131), 
Andrew J, Stone pl'pj)aI'Pd. thc SP('lio'il on moosp, lIe o(l'erpd nil 
intl'resting explanatioll fol' the illcrcnse in Lhp moose population ill 
ynriolls ItI'(\iIS, induding the Kenni PC'ninslila., as Jol!.o\Ys: 

They nrp now nnmerous in iL yery Inrge tplTltoryin nodhwcst 
British ColumbiiL, through the CassinI' ~Jollnlajns, on :Lcyel 
~'rountnin, nn(l throughout the hcnd wntel'S of thc :-;tiekine 
Riv('l', where t·hidy yenrs ago th('), WPI'P unkno\\"n, They nre now 
n.hunclant 011 tIle Kenai Peuinsnln, Alnslm, alld in otlWI' srdions 
or the XOl'th where a.t one timn Ule)" did not pxisL. Acquisition 
of tpl'ritol'Y by sO WHI'Y nn animal ilS the moose ('Ull only 1)(' 
1l('('OUIl(p(L'for'ill one ,irny, ~Ifll\y yenl'S ago tho Indinn t'j'ilJes 
oeeupying theRo seeliollR were very IlllmOrOUS nll<l jllimi(~nl (.0 

mooso lifo, hu t, 5i lice lhe IUfliltn5 hn ve clwilld.led hom thOllSH lids 
to illsigniJicn.llt llumllC'rs, tIl(' moose finds ('ol1lpn.rntivoly lIlI­

moleslpcl life, 'rhis 1 know to be lite' ('nsp on tllo Konni nnd 
in the ('ollntl'Y rdl'·rro([ to in l1orUl\\'pst British Columbill; Hlld 
thCl'c nl'e mnlly similnr chilngoR in conditiOIlR in olher pa,l'ls of 
the Xorth, notiLbly in (.110 X:tllalJnn, RivOL' ('ollnky, north of tho 
Linrd, ,\\'lwre Lhe ell Lil'o tribo of IndiallS tlwJ on(~('. hunLed. tIl('. • 
eount,ry ]1!We died out, Lo the Yory great 111(.'I'OI\Se of moose, 

Fires have, in nU!11PI'OUS instflll(,oS, rpslllted in Lhe esLa.blisllll:J('IIL of 
I'apidly gl'Owi IIf!'. 1lPnl thy for('st st 1\ lids of (!Psi l'ed ll'l'e Sl)('('i(,R, :-;i1"j­
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euitul'ists in some l'egions have alrcndy lcarncd how to usc fire as n tool 
to Hellion' theil' object,ives. TIlE' gl'fLdunll'ecognition nmong foresters 
of the llsefull'ole thnt pl'escI'ibe(l burning mny pIny in forest llHuwge­
mont hfls been nccompfll1ied byil1r'rE'nsccl a\tE'lltiOJl to protection 
ngninst nccidE'ntal wild fircs. The rein I ionsh ip IJC(ween fi re and gfLlllC 
manngement is in IllIUl~' respC'cts analogous to that of fire tllld forest 
mnnngcmcnt. Til both ficlds fil'l\ mny 1)(' used as n. tool t.o I'n\'ol' 
('slllblislJJllC'nt: of nl'\\' "\,pgetntioll, to' inflll('lJ[,t, or control Sl)('('ics 
composition, nnd for nll'iOlIS olhC'I' PllI'POSt'S. But lIeitller in JOI'Ps( 
mllnngemC'nt 1101' in wildli[(' 1I1111l:1gellll'llt ('nn ull('onlrolled (-ires bt' 
justified. 

The solution of tltl' problt'LH is Olll' that l'('(jllil'l'S a strictly objeelin' 
appronch. Aftl'l' tll(' [or('stpl' or thp ,,·ilclli[('. Illnnnger hns nsCl'l'tninl'd 
that Jil'(, is tll(' most t'collolllicnl nne!. l'fl'edi\'p menns oJ' flttnining the 
obje('tiycs of mnnagclllcnt, hc S1101I1(L llSP it, nnd bc pl'epnl'ed to nc('cpt 
the smne prof('ssionnl respollsibility fol' ],('gults fiS fl silvieultul'ist 
Il1firking limber in a cultural op0l'!ltion or in a, hfll'\'est ('utting to 
obtnin llatul'nl1'0produetioll. 1,('0])01<1 flnd. Dnl'ling (8,2, p. 8/}) stnted, 

'I.'hc wildfin';:; of tht' pn;:;! iIll1<l\'t'J'U'ntly ilnpl'o\'ed Illnl1)- Alaskan 
rfingcs for moose nt nn exorhittlllL cost in timber, wntel'shecl 
('oYer, and ('nriboll rnngt', It is Ilnthinkable thttt \\'e ('un permit 
lll1regnlntt'd. burning to ('ontilllle. '1'ltt' nml>itioUI', but sadly 
llncl0rIlllilrt('0d fire control pl'Ogl'll1ll or tht' Bul't'nu of LnJld 
:'\hnagcn1t'nt (Diyision of FOI'C'stry) is t\w (il';:;t po;:;itin' step to 
('urb this dl'stl'Uction. Assuming that \\'ild(i1'e ('nn he alTt'steriill 
the futm'E', there remain;:; the opportunity [or the con trotted use 
of fire to lmpl'oYe selt'ct'p<l \yint('r rHllge;:; for llloo;:;e wht'l'!, Ot1WI' 
I'll] lIC'S mny be ('ollsidt'l'ed suiJ;:;t'ryien t. 

Caribou 

The j)I'ohkm of fi 1'('5 flllcl enribou is in a ('n [egol'~T ",holly <l ifl'el'ent 
[rOm that of firE'S and l!lOOSt', rnlike lllt' moose, which prefers 
pioneer plan t comlllllll it ies or n t lenst yegeln Ii Oil l'epresen ti ng early 
stages of sne('('ssionnl dov('lo])me1\ t, the blll'I~('n ground cHriboll nOl'lnnlly 
lives in t'lwil'onments chnrneleri:w(L by climnx pltll1L c:ommullilies, 
tundt'fL, flnd Jore;:;t-tlllldl'ft trallsition, 

2-.1ovements or (,t1l'ihou C'xhibit some of the snme vngnries noled in Lite 
moyements of mOOSl', In t'lId)' times, for exn,mple, cllriboll \\'('1'(' 

known on Lite Kc'nni P('nillsuln UW, fiJ, (J), but :11'0 not DO\\' prN;enl. 
Perlulps the Ins!. cnriilon obRel'Vt'cl in the regiolli;:; (hilt mentioned in 
1912 by Shims (14·1) who \\'l'otp "fl good-sizpd stng wns Rcen south of 
Benjamin Creek hy n pnl'ty or 5UITl'yOl'R Inst July [19U'?j," Durn'SIH' 
(S/)) assoeinted Lite disnppet1 l'lIllce of ctlri bou 1:1'01'0 tI'1) Kellni ('OUIl tiT 
with a forest fire UIllL hUI'npd, in lite r('gion jn 188:3, Other l'enSOns 1'01' 
theil' vn.nishing JHt\'e he(,1l suggest('(l b~r parlier \\'ritNS, 

Daniel G. :£Dlliott (181, p. ;l(,fJ) 01>:::el'\'('(1 "On lhoKe'lIni ];>('lIinsull\ 
and surrounding disCI·jels llelHI hun tprs, both \\'11 ile ilnd red, Jutve 
JlE'nl'ly (\xt,el'minllted the sl)('('i('s, nlld thl' illCI'0nst'(1 mt'flns or tl.'HIlSpOl'tn­
Lion to nn(L t'lll.'ough LlIC'ir (,Olilltl')!, til(' lnrg(\ Jlumlwr of JlUlltt'I'$, gl'ently 
added to nllll1mlly, nlld tIl(' inlpl.'O\'ed Jil'('nl'ms, would Sl'('m to foretplI 
the extinetion in n hl'iC'1' period 01' this fin(' Hllinllllin the rC'giolls \\'h P 1'('. 
he is aec<'ssiblt'." 
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Allen (6), writing of the spccimen of enriholl thnt Andn'w .T. Stone 
eollected 011 September 24, 1000, C[uot('rl StO)l(' flS follows: "Cnri­
bou .. , fire nlr('ndy YeJ'V scn['('(' on thC' ]((,llni Penillsll1n, nnd "'ill 
doubtless soon be t'xtermilinLed, Ull' l'l'gionl)('in~ grpn.lly Jrc'Cfl1ent('d 
hy visiting sportsmen, while nutiye hllntC'rs 1,.ill Uw 11100s(' nncl ('nriholl 
for t]H'ir hends, disposing oj' UWI1l nl goo(1 pl'ic('s 1'01' shipJl1C'Ilt. to 
Snn Fmlleiseo." And Phillips (! 18) rl'l1lilrk('(llhat lite cnriiJou 011 tlll' 
'Kenni Penillsultt ",'nnisltpd n.s rnpidl)' us tl\(' bufl'nio \\'.11('11 modeI'll 
rifles Wt'l'C' sold to tlw nutin's by tlnlprprisill~ Alllt'rienn I rn<lt'l's." 
As 1ntp nsI8~H;; Inr~t' bn~s of l'llrillou \\'('I'P nl I(,Hs! o('cnsiollnlly Inkl'll. 
ThomHs C. Dunn, Vl'psi<lpnt of tilt' ::-.rullilltl AlnsktL Gol(L ::-'lilljll~ Co., 
ill nil nepoullt of It hlliltill~ e:qwditioll ill ]~o:-; of lInn')' C. L('e (7fl) , 
stu tC'el thut Leo found g:lIl1(' ulnlndtlnl bpt \\'l'PI1 OW l\('ud of Chugnc'hik 
Bny (fit tho upper el;<1 of Ktl('lll'l11nk Bn~-) nnd. Tusllllllcnn'Lnkp. 
L('p killed t Itree ('nribon. 

It St>('I11S ronsoll:tll1y ('rrlnin (hat tilt' ill('I'PUSNI (l'mllo of !>tlming hy 
forest fil'E's in A1nskn'sill('(' HWO lInfaYol'flhly nf\'p('{('cL (':tribou pOp\dii­
lions. Extellsivp JOl'estfil'es, pnl'ti('ldnd~' illdlt' Iil'ltt'll-rich 1'0I'PSt·. 
(unctl'fl trnnsition 01' woodlnnd n['ens, bnyp \\'itllOlIf. doubt ([('sll"Oy<,<1 
1nl'gp pOl'tions of !lit' enri bOll I'll ngl'. l'nli kp 11100S(, 1> l'O\\'s(' , \\'h iefl ill 
l'il\-ol'uhk Cil'(,Ull1stilncps mn)" t!P\'('[Ojl i It fl fpw yenr" followillg fi res, 
cnl'ilJou range r('((ui['('s YNy mnll~' ypIU'" fOl' /"('('O\'PI,), nftpl' it hn" 
1>(,pn dnnlfl<rNt by fire 01' 1)1- OYP]'o'I'uzilw.

Fl'lltieos~ lichell" of (Ill" ('I([(I{)~ia ~r~up, ('(II'((/'i(/. spp., Illld. Sln'fo­
c(IIlLon spp .. togethel' with cpr(nin heard lichells Sll(,h. tiS s])('('i('s of 
('snw nn(L _·llfcloria growing OIl tl"('1'8, form. the prim'ipnl willtl'l' food 
of CHl'iboll Ilnd t'pilldC'('l' <'W, J, 8.1. 1.12, /18, fir)). 'l'hl'sc 1i('hrn" nrC' 
nlll'ell<lily killc<l by j'orp"t fin's nne!. (heir I'('('ow~ryis rxll't'l1lply slow 
us ull'ell<iy noted In !llC' sp('tion ]fPI'\)n(,l'OllS PhillIs. Anlloll'el1 (J) 
1'(lpodr(L thnL enll 20 to :30 yC'nl'" t'ollo\\'illg (in's Iltl' I'l'in(/C't'l" lichells ill 
Finland (·hiefly ('{adol/ia. al)l('s/ri8, ('. I'll II f/Un'ill a , C'. 8Y/l'uliw, Illld 
e. 'll.ncialis) O('cIII"/'{'(l only s}lnrsP\~- :lIHI nltninpc\ lwights of only n fl'w 
('('n time tel's . 

.Lyngc (84,) nole<llh:tL ('torlOllia alp(slJ'i8 Hn(L ('. 8!111'alica grow \'PI'Y 
slo\dy in X Ol'\vny; hc ('stimn ted thnt. tllC'Y would I'cqu il'(" n. millimu m of 
~5 to 30 yenl's for full dt'YrlopJl1t'llt, e\"l'1l undel' fnyomhln cOllditiolls. 
Lyngn ohscrved InIl'ned n[,('tlS ",h (,]"P , nfl ('I' 50 ~r('nl'ii OI'mOl'p, ('lat/on i(1 
alpe&il'is wn.s scarcpr nnd less \\'t'll developed Ih all in ndj ncpll t lIllbUl'llpd 
I1rcns. III H)26 Pnlmcr (108) statt'(L, 

It mn:y tnke It 1>\11'11('(1-0\'(1[' 1ichl'I1 nn'n as Tl1H('h ns 2;3 ycal'S to 
eo me "\Jflck; 01' wlwrl' so hndly bul'llcc\ t1111t Ihe COVPI' or humus 
is dt'stroyed, the ell allgp<l si I c ('Olld i[IOIl:; mn.y l'esult in a l'e('o\'m'('(l 
stand ofilll'Cl'iol' spoeil's, 01' yil'lunlly ill II. pl\l'mnnl'IlL rcmond of 
the lichells, so far ns pl'!lelicnJ grllzing lise is cOlleel'l1cd. Tn view 
01' the impol'lnn('(" oJ Uw lichen H.I'CflS Jor willler gl'n.zi ng, j t is 
vitnl to alll'cillrict'l' l11('n to gll:lJ"([ ng-nillst fircs; HlH[ bcenl/se of lhe 
dnmage to gnme nnd fur Hllimnls nnd to tree gl'owth, it is tho eOl\­
r;Ol'Ll of everyolle that 1i t'es be IH'c\'cn Crt! and (j ro Pl'ot('ction sOllgilL 

In 1945 Palmel' an(L ROllso (110) expl'('ssc<l Lite view thai; "A (\l' ­
pleted lichen Tango lllld.l'l' compl('ln protC'ction l'PqUil'($ from 20 to 40 
years fOl"l'pstol'u.lioll to t \tl' oL"iginnJ (\('nsi ly nne! hpigltt gl'owth." '['1[('s(" 
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m('Ilts illtendC'd to simulutp grazing h)- l'PindN'I'. Tn an unpublishC'cl 
report on bUl'ned\\'oodland or timbprecL rflngC', PH,l111er 6 stil.ted, "A 
full recovery in lichen composition comprising chiefly short growth 
forms til.kes place in about 50 yC'al's, follo\\'ing destrllction by fire. 
For fulll'ctml1 to thC' ol'igiuil.l COYC'l' of tall growth lichens it is incli­
eated that considerably'morC' thil.ll 100 years will be l'equirC'Cl." 
){ul1l1ing (SO) beli('Yed tha t ('ompiC'te l'eco,-ery would require 30 )'el\l's 
in the country on the' past sidp of Hudson Bay. Hus/ieh (65) quotpd 
the following ('stimat('s of tll(' length of/ linll' l'PCjl1il'C'd for l'reoveJ'.'­
of 1'PinclepJ' lichrns following lirrs: ItkOll('l1, 40 to 50 )-pal'S; SnlTHs, 30 
to 40 years. Hustieh pstimfltpd at lefl.st 40 years for l'Pcovery in 
110rtbenstern CauiI.<1a. 

Variations in C'stimfltC's of [hC' l(·ngth of time rC'quin'd for redevC'lop­
ment of the lieben vC'getatiol1 aft('l' fires ar(' influeneed by differC'ncC's 
of opinion of y,hnt constitutes ]'C'COVC'.I')', by cliffC'l'('neeS in the intensity 
Hnc! extC'n t of fi1'C's. and by difl'(,l'ences in sitt' , and microclimatC'. A 
consC'rnltjYe estimu,tC' of till' usual length of time \\'ould appeDI' to be 
40 to 50 yeil.rs, but in somC' instanc('s it mfl..~- bC' much 1110I'C, A half 
c(,lltury, more 01' l('s\", is u, YC'rr long time for cil.l'ibou range to be out 
of production. BUI'necl HU'US are avoided by 0i1.ribou I\nd, as SehiC'l'­
beck (136) hns pointC'd out in Soya Scotia. thC' Tl'turn of lichens to 
such regions does not necessal'il.\- mean the rC'tul'11 of caribou. EHn 
though the eil.l'ibou m'(' grent trflYC']el'S it seems 1'('[I,sol1i1.ble to suppose 
that they arC' il.clv'Cl'sC'l,\- affeeted ,dWll their mnge is brok(,11 up into 
small, OitNl isolated, fragments b)- reemring firC's. It also nppE'al'S 
probil.ble that under tbC'se conditions excC'ssiw local o',ergrazing is 
more common than on more extC'nsi\-e, continuous l'nnge. 

The efl'eets of seYel'e fires on fur b(,[\'1'e1's nun· he sllllIl1urized as 
gC'ncri111ymuil.yorahk. The ei:feets ofimost;fires:0I1 moose nre generally 
favorable, but caribou arc adversely affected by nLlfil'C's, Judgment 
of whether forest fircs arC' good or bad must uSlU111y be based on a 
consideration of the sum total of values ilwolvC'd. 'J'llese vitlues OrE' 
timber, wildlife, soil, wfLter, and aesthetic or I'(,Cl'caliollul vn.lues. In 
manil.gemcnt, priority ma.'- be given to one or fl. combination of thE'SP 
values, but only ufter duC' considerfLtion of the ot11C'l's. The principle' 
of multiple usc should be applied to the extent tbitt it is consistent 
with efficient r('sOUl'ce Jnanagement. rneontl'olh'd wildfires have no 
place ill either forest or wildlife management. The ultimate pluce of 
prescribed burning in Alaskn. cnnnot now be stut('d. X either the 
forester 1101' the wildlife speeiil.list in Ali!.skn toclil.Y has thf' requisite 
knowledge to enable him to usc prC'scribecl burning on nnything morc 
than a purely experimcntal busis. There.is a great opportunity and 
need for research on this prob10m. 

EFFECT OF FIRE ON ECONOMIC DEVELOPMENT 

The available l1ntm'ul rC'soureC's will, in the long rUll, determine' thl' 
economic development of the Alaska interior. VVithout reasonably 
complete information on theEe reSOUl'ces, pl'opileey 011 future devolop­
ment beeoJl1(,s particuli!.rly haznrdous. 

6 PALMffiR, L .. J. CAHwon VEllsnl l'Ilm IN IN'l'ElllOR ,\LARKA. (A RTl~DY 01' 
DUHNED-Dym! T,lCHffiN HANCES.) F. I:i. ]i'i;;h and Wildlife Service. 33 pp. 1.941. 
(Typewri'ten repoJ'Ll 
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The nntlll'C' n.IHl C'xtc'nl of Aln~lmn rpsour('('!'l has lOllg b('('I) n, suhjC'c.! 
of Wilrm (lisPlI{(', Tn1.11 PC'trofF (11:)), wriLing in 1880, prrfneC'cl his 
stntrmpnL Oil lhl' ngriC'ultlll'n.l n,nd pnstornl reSOUl'Cr's 01' Alnskn, fiS 

follows: "So muC'h has b('('n snid. upon this topic, Offl't1nlic d(·dnmn.tion 
on ono Imnd, n.nd indigllllllt l'('1l101lstrnnC('S Oil tile olh('I', that \\'p 

sl1n,]] be Y('l'y en,utions in Onl' pl'<'spnlHtioll or wltttt \\'('I)('liI'YP 01' know 
to hr' n, fttct." Tllt'l'e is it tP1H]PIHT towltl'd t'xll'('nl(' vipws \\'11.('11 

Aln.skan I'PSOU1'(:'PS :lon' 11tHlpl' <'()ll:,id~'mtion, .At 011(' poll' n,l'l' [lip 
pxtl'el1)(' lwssimists who would "gin' it Il!lck to t!Jp Indio,M"; al [h,e' 

otllN' pol(' al'p th(' t'xtn'l1H' optimists to ",hom tht' ('xprl'ssioll "lfLl\(1 or 
JIlilk n,n(L hOI1('Y" is [l fitting chll,rn{'[PI'izlltioll of ('\'l"ll till' I ('l1l1 pst or 
1'('giollS, ;.. [ol'<~ t(,lll]ll'I'tLI(' ttnd !lIOI'(' lTtd ist ic \\'ouI(Lf'pPIll to bl' til(' 
\,il'\\' thnt in[priol' Alnskn J)()ss(,s~l'S ill1jlOl'ltlllt nn,turn'! resOUl'('('S thut 
\"ill OIH' (In,y 1)(' n, .fil'nJ hn.sis for ('conomie clpn']oplllPl1( but thaL titps!' 
r(,SOlll'('(,S [t1'(' l'pln,1 in'h- 11I0rlpst n nd 11<'('(\ to 1)(' en 1'('fully ('ons(,lTccl
ancl llsPcl, - . 

~\.l1long til(' 1't':;Olll'('C'8 (lUll. wis('I)' llSPcl, en n Sllpport n,n ('('OJlOlllY 

in l}(,t']lPtuity. tl1(' fOl'psls, "'itlt (Iwir gl'C'ut po(('ntinI pl'o(lliction of 
('elllllos(', (jC('up)" HIl important l)lu('(', Th('y HI'(' of rliI'P('[, impol'lnllcP 
as n, SOlin'£, of 1'01'(':; t, )lI'O(ltl('ts nnd of inrlin'('t impOl'tlltl('(' :18 a lwhitat 
I'DI' ",il(liire' fl,l1rl as it (,pailll'p or (ll(' toul'ist trucie', 

'I'll(' thl't'llt or 1'OI'('S[ fil'!'s to tl\{, ('('olloJlli(' (l('y('lO]llllPllt or .\Inska 
has 1>('('11 1'C'('oglliz(,rl for Y('HI'S' Tit" ('nrIi('st lUIIL s(I'Ollgpst ('On'[Plllnn­
tion or fin's ((i(lllot ('0J11(, from }ll'ofl'ssiorwl c'ous(,ITnti(JIlists hutfl'olll. 
Jlh'ml)(,l's of ihl' (i('olo,!!intl :-\ur\"(',\', In I D1I Brooks (21) ([('plol'('(\ 
tIl(' wiclpSlH'('u(L i'or('s[ lin's thnt Iw sa\\' (,\"PI',\' SllJ11l11('1' as follows: 
"It apP('Hl's to tlw writpl' Ihat at tll(' PI'ps('llt n1t(' of cOl1sumption nlltl 
cLcstl'll('[ioll In' j'ol'('sl Ii 1'(':; tItl' tim IH'I' of [lip Yllkon-TalltllHI. I'l'gion 
"'ill no[ br' slrm('it'llt. fol' Ill(' pIU('(,I'-lllinillginrlllstI'Y, ]('t nlolH' 'nny 
possibl(' clt'\'plopm('l1t ",hpll lhi:; stnge' !tns I>(,PII pass('cl." 

In 10] ii, Ellsworth find DH.\'(,llPOl't (4.3) ]loint('(l oul, "OJlP of tIll' 
(l('tPl'minill,!! ftll'lol's ill lltl' millin,!! illJluslr~' is [11(' timlwl' suppl)', !lOI 
onl)' for fu('1 but 1'01' ('ot1slnlC'l lng !IUJllP";, mill(' sllpports, nllrl huil(lings, 
:-\n fur (L('IllHlHLs I!aYe I)(>Pll fnirly Illl'l b,\" til(' J(will gl'owth, I>lIl large' 
illJ'oncls ]UIYt' h('Pll UHlcl" h\' hotlt 1l'~iliJl1nt(' tiS(' nud by ron'hi, .fires, HIl(l 
lite dis(all('(' timb('r Itns lei hl' tnlJl~p()rl!'cl i:; grtHllll1l(\, in('I'('nsingwilll 
It C'OIT(,Spol1dill,!! ill('I'pns(' ill ('osl." 

In 101;j H(,lln':-\, Gnl\'ps. llt('ll {'hip!' FOI'('st(,I' of lltc' FOl'('sL :-\l'r\'i('(', 
visitp(I [h(' inlp')'ior oj' .\.Iuska, 11(' \\:lS impn'ss<,rI wilII the' appn.llillg 
loss('s I'('sttl[,ing frOJll nrC's aJl(1 in IOU; marie the following stall' ­
lll(,llt (5,i): 

'I'll(' yullle' of [11(' 1111(,l'ior fOi'('sts SIWlI](lllot he' ,!!llug<,rl hy Ilu' si7.(, 
and quuli(y oj' 11)(' trC'('s 1'01' JUllllwl'. 01' (hpJ]' plnct' rol' Jlossible 
llscin til(' gell('t'nl lU.ll1hC't' lllllrhls of the Pacific ('oas(" TJl(',\' 
hn\'e rath(,I' an l'('ollomic \,:11\1[' ns :t local 1lt'(:pssitT tlulL ('n,I\ I>l' 
J\1t'll.Slll'('rl b,\' ('onll'llsliJlg tIl(' (lev('Iopl1H'llls Iltnt \\'iIl Ink.(I pltH,t, 
witlt tlwit' nid, willt (h" (,OIHlitiollS llw,t wOllld ('xist 'witholll lll(,J1l 
and will (·xisL jf the\" tU'('. d('stl'oy('(L :\01' (··fln thl' ('conoJl1ie 
posi t iOll oj' Ihe rOl'('st~ he .i ll(lgp(l 1>,\' (liei I' nggn'gn.Lt' {'x{rnL nnel 
to I n I yolwne oi' ,,'oocL fllHI timiJpr, 1n n. COUll II,\, oj' \'lUll cIistn,ll(,t's, 
spnrs(' pOPllinLjoJl, high ('(lsi or Inhi)r, nUll Jll('np:l'r' JUr:iJitil's for 
trnnR,lJot'{nJioll, it is lit(' JlI'('S(~IH'(' of COI'PS! sllppli('s imlll.('(linlply 
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n.t hand that may make the dcvdopllwnt of indusLI'~· and the ('s[ab­
lishmeut of homes in a givell loculity possible, 

Dmke (38), investigating the hirch forests in the SusitU1L Vulley, 
noted the slight v[Llue whic-It the peopk of the region. placed on thc 
timber reSOUL'ces, In 192:3 he obsel'YC'd, 

Tlte a.ttilude tlmt the locn1 for(\sts 11.1'(' of liuh, v:tJ.ue is det.rimental 
to the region.'s den-Iopment, and puh1i<"-spiritl'd ('itizens should 
end0ltv'or to bring Iwfol'e thl' publie mind tIl(' lIl'('pssily of (,011­

sC'ITing lILC' limbC'r Utill will be lll'l'd(,tl for dwdlillgs. In.rm build­
i ngs, bridgl's, tl'Ll'pholH' POLL'S, mint' props lLll(l lhn.l ,viii utLl'!l(··t 
\\"ood-using industries, '" whilC' no extellsiVl\ lllilrk('t for this 
limber hus been found to ditLe, one will cventunlly be sC'clired 
aDel steps should he taken to proleet lit(' forests lllllil the timc for 
this C).l)loitu.tion is at h[Lnd, 

,V,hat is lll'eclcll is un u.Wl1reuess of the publie thn.t when uncontrolled 
fin's swcep through fOl'pst stlLucls clmnuge is done to the eommunity 
u,nd Territory of which the,\' are u PlLL't. ,Yhat harllls a country nJso 
hit/'ms its citizens, 

Intpriol' Alnslm simpl~· dot'S not luwe "limbcr loburn," Ji'ollowing 
:1 S('VNe fire, n, minimum 01' 100 :n'itl's [mel nn !WCrHge period of about 
160 ~'ears must cln.pse before timb('1' suitn.blc for sawlogs ngain develops 
011 th(' burn, It; is doubtful if th(' dt'velopnwnL of the T('n'itory cun 
wui t that long! Oc('nsionull~' ullcontl'OlIed .fir('s fire condoned bc('auso 
t1wy burn in young timber not of ('ommet'cial size' 01' because they buL'll 
in. iU'PUS supporting growth thn.t ('yell lhe most, optimistic JOL'CSt(,I' 
would n.dmit had no pL'esent 01' Iu tmc com111el'cinJ. prospect. Two 
obvious facls ma~' bC' point('cl out in this eonnection, First, young 
t I'(,('s are nlways small n,ud ulllnxge trees ,Yere once young, tk'cond, 
fires sltow no respcct for vfllues; spldom, if CVl'r, docs t1,l1 t'XLcllsive Lire 
burll solcl~' in scrub growth, ~ome pot('lltially vnIua.hle timber is 
destroycd in CYClT cxtensiv(' hUl'n, 

Th(,'rclation o(ullcontl'ollcclJires to I,he wildlife ]'esOU.l'ce hns nlrea(ly 
b('l'l1 diseussed, It se('ms appnl'C'nt, L!tal t.he wici0sprend bUl'l1in'g 
thnt hits oeeul'l'Nl (luring till' pitS t half ('('nt u t','- or morc 11 as nol resu I t e(l 
in a laud tcpming with fur b('ftl'cl'S und big game, It mn,j"1)(' doubtt'd 
tlw,t more bUl'l1J1lg' will procluce such n, result, in the fuLure, 

~Ian)- thoughtful observel'sbe1ieyc that the tourist trade, bused 
on re('l'l'aliOllall'esotll'Cl'S of itll kinds, ll1itY well become one of in teriol' 
Alaska's most important SOUL'ees of ineome, Hero, again, unburlled 
Il1ncLscH,pes arc I1n assct and extensiYe burns are a liabili by, Few 
persons intent on deycloping tomist 01' other recreational facili ti('s 
would cboose a Tceently bUl'ned area, An extellsiyc firo in the vit.'init ,­
of nn estnblished 10dg'C' would certainly not he a business USSl'L. ' 

The nuisance of fol'("st. fires extends fn,r beyonrl thcimrncdiat(' 
limits of tlle' area burned, Smoke, spreading over wide areas, is It 

sourcc of n.nllOYlln('c to say the IN1St; it. mny !lctually disrupt air 1I'u,v('[ 
and beeome 11 buznL'(t to human life, ~JacDonald (8/5) gave nn 
eloquent dcscription of th(l restrieLions whieh smokc from fO]'(lst fires 
imposes on pln.no tmyei. E01' three dn.ys his plano was groundcd at 
Edmonton, lnAIHskfL wll<'re pInne tmvel is eommonplncC', sm.oke hus 
IllOI'(' lIUln O!l('P pn'\"pn t('(lnol'mn I opemt.ions, 
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SUMMARY AND CONCLUSIONS 

Of thc land H,rea of 366,435,000 acrcs in Alaska, about 50 percent 
or approximately 2H),851,000 acres, is in the j]1terioJ". In this vnst 
area, tree growth is the dOlninnnt YC'grtn.tion on most of 1il(' Jand ')plow 
an oJ Ii tude of nbout 2,500 feel. Nenrl." 120 million aerC's ben,· snfficiC'nt 
tree gl'Owth to WitlTitn t, designn,tion ns Jor('st Jnl1cl. 

The Aln,skit interior· has a C'olllillcntnl dimltte with gl"C'nt t'xtl"ellll'8 
of tempern,ture. 8Ul1UllC'r leJll[wl"nturC's as high :18 1. 00 0 F. :1"(' kno\\OIl 
itncl in Lhe winter lempC'1":1tures ns low ns -7S 0 F. hnve h(·(11\ [,N'o,·ch'd. 
Long days prentil during the shOtt smnmf'l". Pr('cipilalioll.is light 
north of l,he Al:tslm Rfl,ngc', amounting to about ] 0 to ] i'i illCIIt's 
annuallYi south of tlw Alaslm Hnllge it itn'l"ltges n.l"ollnd 20 incl\(ls. 
The growing s('nSOll is usualJy It'ss than no dnys. 

The Jorests of the inL('riol" p,.'(lspn~ a mosai(~ of l.vpC's r('sulLing 1"rO.l11 
the effects of forcst fires and fl·om vnriatiOlls ill sitC'. Tlw]n! 1('1" lI,r(' 
nssocin.tccl with diff('L·c'll('PS ill wnter ]"C'blions, ))l'rmnJrost cOllditiolls. 
and soiL nC'ratiol1. or thC' ] 20 million itl'I·PS of fOl"Pst litnd, sont(' 40 
million aCI"es fLl"e 1)('1i('\'('(1 to b(' ('ol1lll1('1"cin.l or potentially ('omIllP,"C'iu.1. 
80111(' SO million ael"Ps of tlH' inlpl"iol" b(,!tl" spltrs(' forC's!s of Opl'll 
'Woodlnnd, 

8n,mpk plots inclicnt(' tluLl nt l1 ,·olation n,gp of lWOlilld I (i0 )-C'ltI"S 
white spruce stnnds mn.y !tn'rage itbout ] 5,500 />o:1.,·d-fcl't or 3,000 
cubic feet pC'r aCI"C', Illdi('n.lions a"e lhiLL It I, HiO )'(':1,1'" of age, SO 
pel"cent of the l1"C'C's "'ould b(' ri iudH'S in di(1lnC'[pI" ftnd lal"gC'l" alld tha! 
20 percent would ('xcC'ud 12 inch(·;; ill diaml'U'l"i some of thC' [I"C'('H 
would t.hen be 18 to 20 inehps. 

On the 40 million aCI"C's of comml','ciaL 0" polt'nlially comlll.('reilli 
interior forest land it is ('slimnt('(llhal [h!,l"(' n1"C' some 32 billion ('ubj!" 
feet or around 180 billion bon,rd-f(·('t of timber. TIl(' fOl"est resource if; 
so trcmendous and so import all t to t he' futu l"e ('('OIlOllW of Aln,skn. 
thn.t it merits full ('ollsiciNaLion in the IIll,Liol1nl pl"ogmm of forest 
COllSCI'vn.tion. . 

Alaska hasl.)('('1l subjecL during prehistoric lLncl hiHlo)"il~ lime 10 
extensive IWcl l"e1>el),IC'{[ lirC's. XOl"thcrn fOl"ests nre higlrly flnnllllitbJ(' 
'whell dr.\-. The Irrn.nciles of dominn.ntly cOlJiferous Lr('(\s fl"pcjucntl)­
pcrsist nearly. to th(' gl"Oulld and often support. bC'fl,rd liehells"vhiell 
hnve :t lindedikc qUiLLit.)-. The ground is ('ollunonly ('ove'·ed with 
lichens, mosses, nl1d sm.nll shrubs that readily elLrr.)' fire. ~hn is thl' 
principn.l etl,Use of fiws but lightning is also nil importallt agent. An 
!1YC'mgc of itt; least a million :1el"es of forest lnnd has bur.ned alllllw.lly 
for tlr!} Jnst half century. 

.As a l'eSllLt of fires, the climax whitc spruce stands on moderately 
well-drained sites luwc beC'll replac('(l, OY01' wide fl,reas, by stnncls of 
paper birch fl,nd quaking aspen. Both of theso spceies am sl1or(;('1" 
Jived LI,n.n while SPrtlCC, both have shortel' pn.lhologicn,L roLations, find 
thC'ir timher C'nnnot be stOI"C'(L on I.he stump itS it en.1l ill whil,espl'lH'l' 
forests. Fin's hay!} hnd less ef[ect j n changi IIg Jorest ('o.mposiLion 011 
Lite forested 10wJn.nd n,rens wlINt' bln.ek spru.ce rcpresPllts a physio­
grn.phic climn,x. In t.he nbs('ncc of repented burns OCCUlTing fI,!i short 
inteIT!11s, hIMk s[n·u('(\ tt'hcls to pC'l'peLun,t,(\ itself. 

Revcgetat.ion of l'e{'('Il11y hUl"Ilcd nr('ns by for(~st frees is lIS11l1l1y 
jJl"omp t, Few, if any, nrcns cn,n be found LIm!; 11.'·e Ii [erfLlly hn,IToll ns n, 
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l'l'slll!; of single fil'es rn~n though lhe hurning ma,'" be scwn), Two 
conditions a]'(' 110('CSS(1I','- for l"l'stocking of bumI'd f1n'as by forest. 
gl'Owth-supply of viable ~l'('d lind exposed 111lllrmL soiL Both of 
these concLitiollS nrr fulfiU('d 011 most of thr hurned t1l'rns tLnd pn,pel' 
hirch, quaking aspcn, Ol' SPl'u!'p-ei lilt,!' PUI'C or in mixture-n,re 
deye10ping, On1)- on erili(,tLll,'- dry sit('s, SUGh ItS ste('p slopes with 
11 sonthed)- OL' w('stl'I'I)" ('xpOSUI'{', I'x('('ssin,jr dmined n,lluvium, OJ' 
l'Ocky slopes without minel'a,l soil. hn,s n;ltuml l'cfol'{'stn,tiou fn,il('d 
in allY important degn't', In humcd al'I'f1S seedling rcproduction tends 
to bc restricted to rxposrd minl'ral soil; ('hn,rI'CcL fOL'est floor material 
rcpresents d, V"('!'," poor seedb('d, presLllllabl,v l)('cause of the unstable 
moisturc supply fwd high surface tempemtul'es, The outstanding 
effects of fixes are tbat vast amounts of existing timber arc destroyed 
and. tIm!; tlw subdima,x types (principally quaking aspen n.nd paper 
bircb) nl'e gren,tl,v iL1creasreL at the expenSE' of the white sprucc Lype, 

])n,per birGit is nil ('Itdy stage in forest Sll('c('ssion, comparable to the 
quaking n,speLl type, P:tpel' biL'clt product'S large numbers of light, 
easily disseminn,ted s('pds nLlc] forms (',-cn-aged stands. B," the time 
pn.pel' birGh stands n.1'(' n.boul 80 years 01(( ,,"hite spm('e 'fl'equently 
becomes IH'omillent, as an undC'L'stol'Y componPIlt. At] 00 to 120 yen,rs 
of age thc pn,PPl' bin'lt dl'e1inrs n.nd the Spl'lLCC increases. Bn.L'ring 
major clisturbn,nccs, sHeh n.s fiL'C\ pnper birch sLands n,re gl'l1cLun,lly 
('ollYcl'tecl to white sIH'uee-pn,pl'l' birch forl'sts, Fil'es tcnd to perpet­
lIn,tC the birch and reduce thl' reprcscntn.tion of spruce, Following 
fires, there is usuaLl)O some Spl'ollting of bireh stumps, but the main 
reason for the deeline ill sprucc is that seed of ltUtt spccies is In.cking or 
in scn,nty suppl)-, 

The white spl'urc-p;l[ll'L' bil'eh type rcpresents n, stage of succession 
eompn,l'ahh, to tlte white spl'uee-qun,king flspcn type, It is morl' 
ndvaneed than either till' pn,peL' bin'lt or flnn,king aspen types, ,Yhite 
spruce-paper birch stal)ds ma,y develop ilnmecLiately n,fter fires or the,'" 
11ln.,Y result from gradual entry of white spruce into stands t,hn.t were 
initiitl1)" purc paper bil'ch, Spruce in mixture with bireh sufl'ers eon­
siclerably' from ('1'0\\,11 friction, E,-cll so, spruce gl'l1chw,H,r develops 
into n, c1ominn,nt position. Drfeet becomcs high in birch n.L n,bout 100 
yeH,rs of age itneL the ))n.8n.1 nrea of spruce IS lik:ely to cxC'cC'cl thn,t of 
bireh in stn,ncls O'"('l' 130 yen,l'S of age. In the absencc of disturbn,nce, 
white) spruce-papcr birch stn,nds gmclu[I,liy chang!' illto cssentin,IIy purc, 
l'cln.tivc1y open stands of white SP1'llCC, Firos tC'ncl to pcrpetun,te the 
birch n,nd reduce the proportion of SlH'nel', Hel'e, hOW(',7er, Ule birch 
is not fn,vol'ed n,s much 110r is spruco 1'e[1ress('([ as gl'('n.tly as in young 
stands, 

The q un,king I1flpell (ype is fI, stn,g(' of fOl'('st sU('('('ssion n.n:tlogous to 
Lhe Pn,Pl'1' l!il'eh tYJ)(', Asp('nl'egell(']'lttioll [tEte!' firC's is often n,bundant, 
from both root su('k('l's and seed, '1'11<' stn,nds tend to lie OV('1l aged, 
Tn thC' n.bsence of fire 01' other distul'b;1Iw(', aspen occupies thc ll1nd for 
one genemLion only ('x('epL on ex('('ssi\"cly dry southerly 01' westcrl,'­
slopes wherc it mn,,Y pC'l'sisL Indefinite!,\', ,-\ThiLl' spmcc, which mn,y 
hn.vc stn,rted with the itSPC'11 immcdifLtel,v n.fL('l' n, firo, or which usnn,lly 
enters the stand In.tor, grndually dominates the site. ,Yhite spruce in 
11,spen stn.ncls is sllbjeeted to 1('ss slIP]H'('ssion tLnct el'OWIl deformation 
than in pap('i' birch fo]'('s(s, .\Sprll is 11, SllOl'L-livecL spceies; d('c11,Y is 
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('oJlliuon in 60-yC'ar-old stands. Fires in 11speu stands perpcLllitlc 
aspen and destroy practically" nJl the white spruce. 

The white spruce-quaking aspC'll t}~PC is a stage of clev"c1opment • 
analogous to the white spruC'c-papc-r birch type. "Thi te spl'll('e­
quaking aspen stands may become established immecliat('l.,' loll owing 
:fires, but more ChI11"itCteristicall)- the)· arise as a ]'esult of succession, 
wi th the SPl'UC(, grad LHilly illvadi ng esscnlinl1)- plll"e aspen communi tic's. 
In the absence of fire, spruCe' gl'aduall)- l'epla('('s the nspen, nnd rela­
tiyely open stands of spruce result. Elimination of t;hc aspen is mpid 
in stands older than 60 yei\,]'s. Fil'C pel'petunLes asp('n, lUTgely bl'('aus(' 
of the ca])acit)- of t\H\ spe6es to pl'odu('e root sllckNs. 

Balsam poplnr JOI'lllS essentially pure st.ands on l'e('.enfly deposited 
alluyiulll. ).[any stands represent the first fOl'('st stagl' in a pr.iJnal'.'­
successional s(,1'i('s. Following fires, til(' spccies also inyu,dcs uplalld 
arcas adjacent to large streams. E,·idcn tly balsam popbr nUL)'" 
occupy Hood-plain areas indefilli tely if tbt'y are Sll bject('cl to periodic 
oyerflow \,-ith deposition of silt and other alluvilll1l, On l't'ln.ti,-c1y stnble 
sites, ,\-hite spruce gl,ltduall)- assumes dominance, )'eplnelng the popln,)'. 
Fires arc not as eonUllOn in the balsam poplar t~'pe itS in otll(,)' J01'est 
communities but the)" art' known to oeClIl'. Following fi I'es , halsalll 
poplar reproduces by both root suckers n,nd seeds. In mfLny wa)"s tile 
sp('ei('s behaves like quaking fl.SP(,Tl. 

The white spl'lLce type is tIl(' climax Jorest on ,\"ell-drained In,nds in 
th(' in tcrioI'. It is of widespread occurrencc and is pl'imarilyresponsib](' 
for the Y('gctationn.laspcct of the In.ndsenpc. Young stands are often 
essen tin.Uy even aged h1l t ht'comc Ullt'ven aged as tIle)· grow old(,,'. 
High dC'l1sity is elHtl'f1ett'ristic of ,,"hilt' sprnct' fo]'('sts t'st:tblisllt'd •immediatt'ly aft('l' Dl'PS, If the stands dt'\-('lop fLS a result of rppla('C'­
meut of aspen, paper hirch, or bfLlsam poplar, they are likely to 1)(, 
"t'lati"cl)- 01)('11. ,Yhite spruce is pl'Obn,bly longer liyed than any olh(,1' 
tree ill the Alaska interior, AgC's of: oyel' 300 yenrs IlfLvc he('n (/('('1'­
mined. Diameters of ocefLsiOIln.l tTt'es on esr)ccially fnvomble siLl'S 
may ('xC'('eel 36 in('hl's, and totn.l heights ma,'- exc('ed 100 Jeet. 

Single light surface [u'es in white' spruce do not result in COIllPI t'i(' 
dcstruction of thc slands. Such fires cren.te smnll opellings whel'(' 
seedlings of spruce, ])iLpel' birch, and occasionn.lly n.spen and willows 
deyclop. Single severe fires generally result in complete c\estwdioll 
of existing stands and theil' replacement hy suhclimu,x communities, 
cbiefly quaking aspen and. pn,pel' hirch, Oeeasionall~T stn.nds of ('sseL1­
tially pUL'e white spmce dev"clop folIo'\Ying fires in the climax type. 'I'll is 
occurs most frt'(Jllcntly when the burned areas arc reIn,tively smnll and 
are surrounded by liying trees of st'ed-lwH,l'ing figt'o IVIlell the blll'ns 
are extensive the light-seeded birch and quaking aspen n.n' mote likely 
to become esh1.blished, :Following fires, the fallen I),ntl sltlnding snags 
constitute ml increased fi,'e hazard for 20 to 30 years. 

As a result of repeated scYerefires, arcas fOl'lllt'rly in whi te spru('l' 
lllay beeome cssentially treeless, snpporting herbaceous or shrub 
communities, lfireweed-grass and (hnn-f bh'ch-willow mn.y become SQ 

firmly established that it is difficult Jor forest-tree seedlings to becoJlle 
established, Natuml reconversion of such lands to forest lllay requiI't' 
100 to 200 years. Fires 11.1'(', most] ikely to l't'sult in l'eplu,c(,lllCIl t of •white spruce for(,st by reltLLiyely p('rmlLllen l trl'C~h'ss commnnities :1.( the 
upper ultitudinal and latitudinnllimits of fon'sL growth, 
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• BIttek ::;pnH'(' i~ n llhy"iof!,"nlphil' I'lim:!x Oil poorly dl'ailwd "iUltHion;':, 
in l'l'Iatin'lv Hnt yuIlt,-,;- hottom,;, 011 fiat to gPlltlY rollillg land, find Oil 
1'0Id ,;10Pt':" llU ,-ill,!! a northpt'l1 I'XPO:::tH'P, Tt 1'0 I'm:"'PUl't\ :"t itncls of llSU all,\­
:"mull, "low-growing tr('('s, P(,l'm:lfrost i" ('ommonh- l'll('Ount(,['p<i Ht 
tht' shallow ~d('pth 'of l~ to i,\ inelw,;, Tn tIll' n})s(:1I('1' of fin', bInI'].;: 
:"pl'll('p i::; fi ::;plf-pprpp(nuting- typf', J'1'])l'(lIlllCillg" h...- 11l,n-rillg as wl'll ns 
;;;1'('11. Fin''; ill hlne].;: ~pl'tlrp :11'1' oftI'll ill t I'll:';', killill~ tll(' \-pg-t'lntioll 
nn<i ('ollslllninf! thl' fm'pst JJOOl', EYPll :"0, hh\ek spnH'P Ilsllnll.'- l'('g('I1l'],­

atps uu(l [111o[h('r pun' stuud rp"lllts, T1H']'t, i" ;':OlUP l'yillplH'P that 
s('\,l' 1'(' fit,l''; in hltlck SPl'ltc(', l"I'I)Patl'(1 nt ,;hurt illtN\'nls. may klle! to 
('oll\'pr,;joll to tl'Pl'lI'SS ('ommllJliti(''; "lIell :1" ::;p<!!!('-rnsh-£T:t:,,:; or low 
,;hJ'ub. l{(,-pntty of hInd\. "PI'll!'(' ma.,- t!JPIl l)p tl \~l'tT :,,1(1\\' ])1'O(,('ss. 

Thp [ot'Pst soil" of iutl'!'io!' .\In:,,ku art' :"hallo\\" in bOlh n. dl'wlop­
ml'ntnl nne! u physiolo;!!i('ul SI'U:"(" Exc('s;::in drl1ilH1gl' may I'('sult in 
(]l'/1Cil'llt ;::oil nloistul'l' in f'IHU'sP-tl'Xtlll'pd .:'oik OJl thl' otJWI' hand, 
finp-t<'xt nl'pd ;::oil,; nUl\' l'l'tl1in !argl' amounts of \\':1 lpl' n£lei. bp('OIn(' 

poot'h- UPI'll t('(l 1uHI ('(iId, Orgallir 1ll1111l'I' tpud" to l'pm:lill 1I11InC01'­
POl'1llt'<! !tl lhp minl'l'lll soil. fol' tht' Illo,;t pill't l'pSrill;!! Oil it us il muntle, 
{'nell'l' oIl] whit(' ;::pr1l('(' ,.;tunds. and 1'''1)('C'iallr ill tItt' blu('k :"lH'ttl'P lnW, 
thp fOl'l'st floor Illill' hf'('oJl1l' us thick :1" I:? ir1l'hl's, 

• 
Th!' tlp!!!,!,p to \\'hidl tIll' fon'''t 11 0 ot' m:ltpl'inl is l'plllO\-pd In- fin'::; 

"Mil'''' wlth thl' inll'n:"it\- of llll' hltl'll. It \':1]'11''; f['OIll slight clialTin!! 
of thp tlJl])('rmost litt!'!' to eOlllph,tp ("()llSllUlption <lCl\nl to 'millPntl soii. 
In tllp I'l'l'pn tlr hllJ'tll'cl m'p/l" l'XtlIll illl'd, milll'l'tli soil was ('xpospci () \-(' l' 
ottly :m to .1() PPl'c!'ut of tIl!' !"lll'fnc{', p\'PH nftpl' fil'p:" ~() ::('\"('1'1' (lin t Illl 

tr('('::' \\'(']'p kilh-t!, PI'Uctic'alh' !lOllI' of thl' organir' 11111tt('[' ill th(' milH't'Ht 
::oil was tll',.;t t'o,,!'(!.· . 

Partial 0[' ct)mplptl' 1'1'1llOntl of tlIp fon'st floor h,\" htll'llillg" lp:ld" to 
ine!'pn,;('d soil tl'IllIH'l'1ltUrl'';, In lllHlisturbp(1 ('otlCliliOlJ, Ill!' Jl!O';:; and 
lichpll COWl' is nn dfp(,tin' ill;;uln(Ol' ill thl' ::ltItllllC'!' jll'rioll. It is dr,'­
n1lteh of tll(' limp nwl l'trp(,tiypl\- ill::ulntp,; Ih{' :"oil :1!l:tlin::t till' hl'al of 
(11(' Sllli. Rpmo\'tll of this CO\'('!'· !,psult.;; ill 11 ig-hpl' s1ll'l'ncp (l'11lI)('mt11l'C's 
and n lcn\'('!' pl'rmnfl'o,;t til hJ!', In gVIWl'tll. Illl' ('11'('('t5 of fir!'s Oil soil 
tPlllIWrnllll'l' urt' PC'ologienlly fn,'oI'ub1(', .\loisllIl'l· l'plnliotls Oll :;tN'1I 
soutiu'rly ::;[oPl'S ttt'l' lI11l'n\'ornhly alrectpe! h,'- lin'", III g('twrnl. ho\\"­
PVPl', soilmol:::tlll'P J'plntion,; do upt ttp}ll'tll' to h(, grNltly nltPl'pd, 

:-loil t('xlll!'1' nnt! stl'lH'tl\l'(', so fnl' as j:" known, [11'(, tlot chang-I'd 1>.'­
Inu'nillg, HllllOlf' f['Om ~tl'(,p slo})l's j,; illCl'('llSl'd n;:; tt t'l'snlt of f01'('st 
firps; th(' nUt' of iniiltmlioll ullIHln·ntl.\- i., 1'I'<Iu('cII and Illl' l'atl' of 
oyp['lund lIo\\' is iuct'(':ISI'(l. Erosion h.'" wineland watp!, do not nllpC:ll' 
to ])(' llppI'N'inhl,\" inc'n'tts('d n:" n !'('sult of fOl'C'::;t Ii!'!':;, Thp Inc].;: of 
extcllsi\'(' \\'utpr ('ro::infl :"PPIl!:" to IJl' ('xplnilll'd by tlu·1m\' totnl nmOllnl 
of prl'cipittltioIl, tltl' Ilornmlly low intt'llsit.'- of ruinf:lll in ind.i\:idunt 
,;lor111s, the long IlPriod ['nell yl'lU' that Ihl' soils nrc fl'07.Ptl llnd SIlO\\" 

('o\"['I.'<'cl. Hlld tIll' l'!lpi</it.'" of l'('H;!!l'ttltion nn hltl'lH'<llnn([s, 

• 
Chpmieul chung!'s ill [o['('st soil::; ['('sultillg' [!'OIll fil'l'S appl'nr to hI' 

('('ologicully fav()l'abll', •~('id it '" is c!.l'('t'('(N·d, und l·xchnng'publt· cuJeium 
and potns~iltm nnd t'!·ndil.'c lL1'uilul>1l' phosphot'US :U'(' illcl'l'lls(·d. ).1­
though th(' tolnlnitrogPllcupitnl of lhe site Is l'('(hlCl'd by fi!'es that 
conSl111H' thL' fo!,p,;t 11001' lIlutprinl, t11(' mnoHnt of llill'ogPt1 tlynilnhlc to 
plants nppNU'S to bl' ill('r<'u:"pd, ~ 

Burlling IlilS un l'lTI'et similar to l"l'l'tilLmlioll, TIt!' Htlll'lent ('npitnl 
ill the fOl'('st floor, maC'll of wJlich muy Ill' l'l'p:nl'lll'd us :t l"rOZl'll (lsspt. 
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is liberated in available form for use by the new plant growth. On the 
majority of forest sites, the productivity of the mineral soil body does 
not appear to be reduced by burning. Ji'rom thC' standpoint of the soil 
alone, fires may have a ftLy-orable effect on cE'rtain properties. 

Effects of forest fin's on the hydrologic l'C'gimc in .\1aska cannot be 
stated with fmality. Available evidence docs point, however, to an 
increase in the normally high ratio of runoff to precipitation and to 
increased amplitude between high and low water stages. ":-atE'rsheds 
having steep slopes, from which the vE'gC'ta tion has beE'l1 rC'moYed by 
fLre, have been reported to ha:n VC'lOY low minimum discharge ratl's and 
flashy runofL 

The \vildlife of intE'rior Alaska is one of thE' important l'C'l1ewable 
reSOUTces of the region. From it both the ,,'hitE' population and natiyE's 
derive very considerable eE'onomic benefi ts. It is a resource which 
has great attraction for hunters and for tlll' E'vcn largE'r number of 
tourists who merely wish to see and photograph wildlife in its natural 
elwironment. Exceptions may occur, but in gC'ncra.l the effect of 
uncontrolled forest fires on fur-bearing animals is Hnfayorable. This 
view is in agreement with those expressed repeatcdly by many wildlife 
specialists. 

The effect of uncontrolled forest fircs on, thn moose vopula,tion is 
still not entirely def1r. In certain areas foHo\\-ing fires there has been 
an increase of the moose population. It is only natnml that this re­
lation be interpreted in terms of en.use' and efl'cct. H oweY('1', it is 
doubtful that the rda,lionship is a simple case of more browse, more 
moose. There n.rc extensive areas ill the intprior \\-hich have b('('ll 
bm'nNl repeatedly and which Snpl)Ort much browso but few moose. 
::\looso in j\1aska n.lso hlwe been moving ,,-estwal'd n.nd northward for 
over 75 yoa,rs and this movement 11a,s taken the animals into areas 
where burning has not occurred. Thus the appearanee n,nel disap­
pearance or the presenc(' of large or sparse populations of moose arC' 
not to be ('~-pla,ined simply and solely on the' basis of fin's or bek of 
fires. 'rhe possibilities of preseribecl bmning [!,l'e recognized. 

The efrects of fires on earibou are ge'nemlly agreed to be Illtrmful 
or eyen disn,strous. This n,nimal normallv li,-es in ellyil'('.lll1lents 
chn,racterized hy climax C'ollulluniti('s, tllndra and forest-tundra. 
transition. Fruticose 1iehe11s of the (lIar/ani(/, gronp, together with 
eC'rtaiu bC'fLrcllie1wns (such as specil's of USilea. and ...,llectoricL) growing 
on trees, form the principal wintl'r food of the caribou. These lichens 
are highly flammable when d.(y and ]"('aclily susceptible to destruction 
by fIT0. H('cov('ry is C'xcessiYt'ly slow. The length of time required 
lor full reeowry ym'i(,s with the t'xtent and intensity of the fn'cs and 
site and miero('limn.l io ('on<iitiollS, but an avpmge of 40 to 50 years 
appears Lo 1)(' fl, COnSl'l"Ya t i·\.-(' ('slimntp. 

Uncontrollrd (i.1"PS. S\\'ppping (}v('r V.lst areas of the Ulterior nenrly 
every summer, pln,ee in jPopnrcl}r th(' fulul'P economic development of 
that portion of Alttska. Thp lLI"Ca illyolv('d is Vilst but; the rC'som'ces 
that can be used in l)(lrpl,tuiLy, PY(,ll under wise management, [we 
relativelY modE'st--cPI'lniJl1y th('re is no excess to he wasted. Po-· 
tential J;roductioll of ('(,UlIlose on the bettor forest la.ncls in the interior 
is consic1m:lLble. On tIll' 40 million acres of eonullercial or potentially 
('ollunercilll forest lund. it is esl:lmll,tecl thn,t net annual growth is 
n,hout 900 million l"ubic'l('d. Following!t, sov('r() fire, [t minimum of 
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100 years and IUl average per.iod of perhaps 160 yen,l's must elapse 
before spruce sawlogs can again be obtained from the btu'ned area. 

The important wildlife resource and -:;he rapidly developing tourist 
trade (whose potential can scarcely be judged at this time) are closely 
J'elated to the forest resomce. vYhut dnmuges the forests of the 
interior also damages these great economic assets. 

The destiny of Alaslm, can be a groat one only if her resow'ces are 
wisely used. vViclespreacl destruction of forest and other vegetation 
by fire, wjt,h all its .bu,rmiul effects, cannot bejudged wise use. The 
citi.zens of the Terr' ')l"Y have a serious responsibility to be good 
stewards iJ the fntu!! Alaska is truly Lo become the "Oreat Land." 
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APPENDIX 

Check List of Plant Species Collected 

Lichens 

All'cioria jubala (1.1.) A('h, 
A. niyri('ull.'! (Ach.) XyL •
..4. ]Hlbes(,(-718 (L.) ]-lo,n' 

BC(l'omyCfs placopliy/lu8 Ach. 

BUI'Il ia jJa pillata (SoJ1l11wrL) Tilde 

Cetruria c11('ullata (Hp]l.) A('11. 

C. l!iW;CfIlN (E. Fl'i('s) T. FJ'ips 
C. islolle/ica (L.) ,A('h. 
C . .i1l11 ijJfl'i 1/(1 (L,) A('h. 
C. niN11is (L.) AdL 
C. ri('/wl'd",ollii (Hook.) Tude 
C. tihsi i A{'h. 

Clodonia a ljH I-: II' is (L.) Rnb('nh. 

C. a[pl'sli';s f. (lOel'/'(1/(s des Abb:ty('~ 
e. (/'/fWlll'O('I'OJO- (FlcH'l'k!') S(·hlH'I'. 
e. (l.fiWUI'O('/'(/('(L 1'. cr-/o/.(·o (\.('h.) \'ninio 
C. (('/IW1/1'()CI'O.('(1 f. {([8CiClIlula KpJ'lu;t. 
C. aIlWllro('rUN/ 1'. 'O,t,ljNi'O," (A(·h.) \'uinio 
('. bellidiffora (Arh.) SClliH'l'. 
C. corios(/ CAch.) SP]'('Il~. 
C. ('uriosa f. cor/ica/a Vninio 
C. curiosa f. ('ribrosa (Wulll'.) \'ninio 
C. ('ariosa f. squ(I'IlIlIlo..,(l (.\Iilll.-A!'~.l \'llinjo 
C. c(,llole(/. (Ac·h.) S('itnN. f. ('t'osso/a (A('J1.) XyI. 
e. clt./Ol'OpIH(('a (F]o('!'kp) Spl·('n~. f. 8imph'J: (HoCI'm.) Am. 
C. coccijn'(/, (1.1.) \Yjlld. •
O. cl)lIiocl'aea (F'loel'kt') Spl'('lI~. f. 8/r-no8C1lplw (Slll!'k<"lliJ.) Sands t. 
C. cormaa (L.) Hoffm. J. ('!![il/rlr;c'a Selia('I'. 
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• O. cornuta f. scyphosa Sehaer. 

O. cornutoradiata (Coem.) Sandst. 

C. cri8pata (Ach.) Flot. var. i'lli'u,ncNbulijel'a (Scha('l'.) ,-ainio 

O. cri8pata val'. 'lJirgata (Ach.) Vainio 

O. dtdormis (L.) Hofl'm. 
O. degenerans CFloerke) Spreng. 1'. cladomol'pha CA('h.) Vuinio 
C. degenerans f. euphol'ea (A('h.) Floerke 

0, degenerans f. gracile8Ce?~S Floerke 

C. ecmocyna CAeh.) Nyl. Yar. 'Ili[}ripes (Xyl.) E\TUlis 
Q,jurcata (Ruds.) Sehl'ad. val'. racemo.w!" (Rofl'm.) ]i'lo(lrke 
C. jUl'cata val'. 'l'acemosa f. l'orymbo.~a CAch.) Vainio 
C. gonecha CAch.) Asahina 
C. graciUs (L.) Willd. vnr. chordalioS (FloerJm) Schtwl'. 
C. gracili.s val'. chordal·is f. leucochlorea Flo(lrke 
C. gracilis val'. chordalis f. plnlyciaclyla <,YnUr.) Vninio 
C. gracilis val'. d'ilatatn (Hofl·m.) '-ninio 
C. gracilis Ynr. e[ungala. (.Jaeq.) E. FriC's 
C. gracilis val'. elongala f. Zao7ltcra (Dpl.) ;\1'n, 
C. lepidota X yl. 
C. mili8 Rl1ndst. 
C. mult.iform.iH Merrill f.ji7lkii ('-ninio) EVllns 
C. 'l)mltiformis f. simulala Hobbins 

C, mulllformiR f. 81lba.8cyplw. (Vninio) Evnns 


• 

C. plelll'otCL (Floerln') S('hn(ll". 1'. (·J:lel1Sa. (Ach.) San<ist. 

C. ]Jseudorangijorm i8.Asnhinl1 
C. py.ridala (L.) Hoffm. Yal'. neg/t:da (Flo('rk(') ~1 ilSs. 
C. PlI,l.'idata val'. poci1l1l1n (Ach.) Flot. 
C. rangijerinrL (L.) Web. 

er. rangifpril1rL f. slygiaE. l'1'ips 

C. 8cabri118cula. (Dp!.) Leil!h!. 
C. scabriu,snl.la f. adspersa (Floerkt·) Stlntlst. 
C. 8cabriu8cuZa f. 8ublel,is Sandst. 
C. 8cabril1scu.la f. 8u,rrecicr (FloprJi:(') SnndsL 
C. squamosa (Seop.) lIof1'm. 1'. mUI'icdlrL (Del.) '\tinio 
C. "'qun'Tn08a (Seop.) Hoffm. f. ill1iaC(>([ Rehm. 
C. sylmtica. (L.) Hof1'm. 
C. unciaiis (L,) ",Veb. 
C. l'erlici/lala (Hof1'lll.) S('hnl'r. f. (lrJ!JI'{'gata (Dc·l.) OIiy. 

• 


C. t'erticillata f. el'ohlta (T. F1'i(\s) Stein. 

f)acly[ina arclicu, CHook) ~yL 

Diplo8chislf8 ScrUP()81l.~ (Sehr('b.) X orm. 

f)ujollrw madrepot'1jol'miH C\Yulf.) Adl. 

Ephebe 80lida )30rn, 

J1.:'.z'ernia mesomol'pha, X yl. 

Pu.lgen8ia bmcleain (Hofi'm.) Has. 

IJaematomma rentoSllm (1...) 1\1 nss. vnl'. lappoll iCll'm (Hiis.) Lyngc 

lcmadophila ericetoru.'ln (L.) Zahlhr. 

Lecanora 8u~fu8cata ~l!1gn, 

Leddea rubijormiR 'VnhI. 

Lobaria linita CAch.) Rnbh. 

L. pu.lmo'llaria. (L.) Bofl'm. 
jVephroma. arcticum (1.,.) Torss. 
lV. expallid?l.m Xyl. 
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Liche1lS-Continued 

Ochl'olechiafrigida (Swartz) Lynge • 
Parmelia alpicola T. Fries 
P. omphalodes (L.) Ach. 
P. 8ulcata Tayl. 
P. vittata CAch.) Nyl. 

Parmeliopsis hyperopta (Ach.) Vainjo 

Peltigera aphthosa CL.) ,Yilld. val'. aphthosa 

P. aphthosa val'. variolosa (~:fass.) 'l'homs. 
P. canina (I~.) Wmd. 
P. canina val'. 1"l.ifescens (Weis.) ~rud(L 
P. canina val'. s]Juria CAch.) Schae[·. 
P. canina var. spuria L 80rediala Sehner. 
P. malacea (Ach.) FUllck 
P. membmnacea CAeh.) X:d. emend. Thoms. 
P. pulvc1'ulenta (Tayl.) ~~'L 

Ramalina, farina,cecL (L,) E. Fries 

Stereocaulon paschall' (IJ.) Hofi'm. 

8. paschale val'. alpiml'll1 (LallI'.) ~Jlldd 
S. pa,schale val'. alpinum L gracilenlum (T. Fries) ~r. CfuBb 
B. paschale va[', grande H. ~rn.gll. 
8. paschall' VilT. grande L vr:/ulill'um (Frey) ~L Lamb 
S. tomenl08um E. Fries 
S. tomenlosum Yttr. alpe81l'e F10l. 
S. vesuvianum Per's. vnT, arct/cum CLYllge) ~\L Lmnb 
Thamnolia 'vel"miculariB (Swartz) Ach. 
Usnea ('omosa (Aeh.) TWill. ssp. C()'])lOga 

U. scabiosa Mot, 


l1Iosses 


Aulacomn'ium paZuRll'e (\Yeb. & ).[0111') Sc!t\\'argr, 

.fl.. t1ll'{fidum (Wahl.) Seh\\'aegr. 

Brachylhecium CLlMcans (Hedw.) BSG. 

n.8CLlebrosum (Web. & ),10111') BSG. 

Hryum caespiticiutn Hedw. 

H. cuspidalum (BSG,) Schimp. 
F. lUl'binatum (Ht'dw.) Sehwflegr,
B. uliginosum (Bl'id.) BSG. 
Callier{fon slramine1~m. (Brie.!.) Kinclb. 
CamJJlothecium [ull',r:;cClHi (He'dw.) BSC. 
('ampylium stellalum. (Hedw,) Ln:nge & C. ,TrllS. 
Ceratodon JlUl'J'w'eU8 (Hrd\\'.) Bri(l. 
Climaciu.m d('nril'oidc-s (lfe'dw,) 'Veh. & ~fohJ' 
(!ratoneu1'on filicinum (Hedw.) Roth 
Dichodontiwn pellucidum (Hedw.) Schimp. 
Dicmnella gl'eLilleonc[' (J3rid.) Schimp. 
Dicranum be1'oel'i BInnel, 
D, dl'ummondii C. M.U1L 
D. elon{fatum. Schleich. 
D. jraoilljoli1l1n Lindb. 
D. ju,r:;cescens '1'u1"n. 

• 


• 

D. madus Smith 

D, multlenbeckii BSG. 




• 


• 


• 
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D. strictum Schleich . 

Distichium capillaceum (Hedw.) BSG. 

Ditrichum jlexicaule (Schwaegr.) Ham.pe 

Drepanocladus aduncus (Hedw.) Warnst. 

D. jluitans (Hedw.)Warnst 
D. uncinatus (Hedw.) Warnst. 

Eurhynchium praelongum (Hedw.) Bryhn.

E. stubstrigosum Kindb. 

Hylocomium splendens (Hedw.) BSG. 

Hypnum crista,-castrensis Hedw. (syn. Ptilium crista-castrensis (Hedw.)


De Not.). 
H. dieckii Ren. & Carel. 
H. imponens Hedw. 
H. lindbe7'gii Mitt. 

H.l·evolutum (Mitt.) Lindh. 

Leptob7·yum PYl'iforme (Hedw.) Schimp. 

j\teesia uliginosa Redw. 

Jl1nium affine Bland. 

nt. spinulo8um Bruch & Schimp. 

Oncoph01'U8 wahlenbergii Briel. 

Paludella squarro8a (Hedw.) Brid. 

Philonotis fontana (Hedw.) Briel. 

Plagiothecium denticulatum (L.) Br. Sch. 

PleuroZ'i1l1n schl'ebcri (Brid.) .Mitt. 

Pohlia, nutans (Hedw.) Lindh. 

P. wahlellbergii (Web. & ~lo111') Andrews 

Polytrichum comm1l1Le Hed\\'. 

P. juniperinum Redw. 
P. pil~rerU1n Heelw. 
P. strictum Briel. 

Rhacomitl'i1.l.1n calle8cen8 Briel. 

R. lan11gino8Um (Hc'dw.) Briel. 

Rhytidi111n 7'U.gOS1U11 (Hedw.) Kindh. 

Rhytidiadelphu8 triquetrus (Heelw,) Warnst. 

Sphagnum cnpi/lace1l111 CWeiss) Sehra.nk 

S. c(J:pillaceum Yfil'. tenellum (Schimp.) Andrews 
S. fu.scum (Sehimp.) KliI1~gr. 
S. girgen80hnii Russ. 
S. 1Jiumuio81l1n Roll 
S. l'11.bellum ,ViIs. 0 

S. tn'es (Schimp.) AngstI'. 

Tetrap/oc/on mnioides (Hedw.) BSO. 

Thu.idium abieti71wn (BrieL) 1380. 

T. delicntul1l1n (Hedw.) ~Jitt. 

Timmin ausiri(Jca Heelw. 

Tomenthypnum nitens (Hedw.) Loeskc 

Tortelln fl'(rgilis (Hoole & "ViIs.) Limpr, 


Liverworts 

Lophozia pOl'ph1/roleucn (Nees) Schiffn. 

11£archantia 1)olymoJ'J)ha lJ. 

Preis8ia quadrata (Scop.) Nt'l's 

Ptilidium ciliare (L.) :Nl'es 
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Grasses 

Agropyron latiglume (SCI·ibn. & Smith) Rydb. • 
A. subsecundum (Link) Hitchc.-Bearded wheatgr:.tss 
A. trachycaulum (Link) Malte--Slender wheatgrnss 
Agrostis scabra Willd.-Bentgrm;" 
AlopecU1;us aequalis Sobol.· -·Shortawn foxtail 
A. alpinu8 J. E. Smith-Alpine foxtail 
Al'ctagrostis latifolia CR. Br.) Gl'iseb. 
BrOm'll8 arcticus Shear-Al"ctic brome 
B. pumpelHanus Scribn.-Pumpelly brome 
B. lJUmpellian'lls val'. 1>illosi8sim'll,s Hult. 

C'alamagrostis canadensis ()'1ichx.) Beauy.-Bluejoint reedgrass 

e. ine:J."pansa A. Gray-Xorthcrn reedgrass 
e. neglecta (Ehrh.) Gaertll., ~JC'y., & Sehreb.-Slimstem reedgrass 
e. l)Ul'purascens R. Br.-Purple pillC'grass 
Desch'"!mpsia atJ'opul'pu7'ea (\Yuhl.) Seheele-:Molilltain hairgrass 
D. caespitosa (L.) Beauv.-Tufted hairgrass 
Elymus innovatu8 Beal--Fuzzyspike wildl"Yc 
Fe.st'llCa altaica Trin.-Altai fl'seuc 
F. ovina L.- Sheep f('seue 
F. ozrina var. brach7lph7llla (Sehult.) Piper-Alpine sheep feSClll' 
F. 1''Ilbra L.-Red f('seue 
F. J'ubm Yill·. lanugino8a. )'Iel"t. & Koelt -Hait'yscalC' l'C'cl fescue 
I-lieJ'ochloe alpina (Swartz) RoC'm.. & Sehult..-~Alpine sweetgrass 
H. odoratn e.L.) Beauy.~Sweetgl'flSS 
Hordeum jubat1Lm L--Foxtail bal'le~y •Phlewn alpinum L.-Alpine timothy 
Poa alpin a L.-Alpille bluegmss
P. a,rcticn R. Bl'.-Aretie bllll'gmss 
P. glauca Vahl-Greenland bIuC'grass 
P. interior Rydb.-Illiand bluegrass 
P. pa1lcispicula, Scribn. & .:'IIel'l'.-Alnsk!1 blut'grass 
P. pratensis L.-Kelltueky bluegrass 
P. stenantha Tl'in.-'rl'inius bluegrass 
1'risetum spicntum CL.) Rieht ~Spike trisetulll 

Grasslike Plants 

Oare:,: aquatilis ,yahl.-'\Yl~t('r sC(lge 
O. bigelowii TOl"l·.--Bigelow sedge 
O. canescens L. 
O. capillm'is L. 
O. concinna R. BI". 
O. dianclra Schrank 
O. cli.spenna Dew. 
O. ebumea Boott 
O. garber'i Fern. val". bijaria, Fem. 
e. loliacea L.-Ryegrass sedge 
O. lugens Holm 
O. macrochaeta C. A. ~1l'ycr •O. mar'itima Gunn. (syn. O. incu7'v(J, Lightf.) 
O. media R. BJ'. . 
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O. membranacea Hook. 
O. mBl'tensii Prescott-Mertens sedge
O. podocarpa R. Br. 
O. praticola Rydb. 

0, 'rossii Boott-Ross sedge 


. ,O. l'ostrata Stokes-Beaked sedge 
O. scirpoidea Mick\":. 
O. sup1:na Willd. ssp. spam:ocar'pa (Steud.) Hull. 
O. vaginata Tausch. 
Eleochar'is palust1"is (L.) Roem. & Schult,-Common spikesedge 

El'iophorum brachyanther'um Trautv, 

E. sche~LChzeri Hoppe-Scheuchzer cottonsodge 
E. vaginatum L.·-Sheathed cottollsedge 

Jwncus alpinus 'lill.-Alpine rush 

J. castane1lS J. E. Smith 

J, d-I'ummondii E. :Meyor 

Luzula multijlora (Retz.) Lejeunc 

L. par'vijlora (EhI'h.) Desv.-Millet woodl'ush 
L. r1ifescens Fisch. 
L. 	s'udetica (vVillel.) DC. (syn. L. campestr'is (L.) DC. val'. alp7'na 

Gauclin) -Sudetic wooclrush 
L. wahlenbergii Rupr.-Wa,hlenberg wooclrush 

Scir'pus cespitosus L. val'. callosus Bigol.-Callous deerhn.ir buh'ush 

Tl'iglochin pal~lstr'is L.·-Al'l'ow podgrass 


Forbs 

Achillea borealis Bong.-Arctic ynrrow 
Aconitum delphinifoliwm DC. 
A. delphinifolium ssp. pamdo:t1l'1n (Reichenb.) Hull. 

A .. maximum Pall. 

Act(lea al'yuta NuH.-Western banebeITY 

Ancb'osace lehmanniana Spreng.-Lehmmill l'oekjn.smino 

A. septent'ri01wlis L.-Nol'thel'lll'ockjasmino 

Anemone na'l'cissijlora L. ssp. interim' Hult.-Nn.l'cissus n.l1.emone 

A. 1'ichanisonii Rook.-Richardson anemonc 

AntennaTia monocephala DC. 

A. nitida Groono 
A. oJ;yphylla Greene 
Aguilegia brevistyla, Hook.-Yukon columbine 
A. for'mosa Fisch.·-Si tIm columbino 
Arabis 	hirsuta (L.) Scop. val'. pycnOC(/,11)a (M .. Hopkins) RoHins-

Common hairy rockcl'css 
A. holboellii HOI'llcm.-Holboelll'ockcress 
A. holboellii val'. l'etrojracta (Graham) Rydb. 
A. lyrata L. ssp. kamchatica (Fisch.) Hult. 
Arena-ria lateriflom L.-Bluntleaf sandwort 
A. maC1'Oca-rpa Pmsh-Long-poddecl sanclwort 
A. obtusiloba (Rydb.) FCJ'n.-A.lpino sn.ndwoJ't 
A. l'ubella (Wahl.) J. E. omith 
A. stl'icta (Swartz) Michx.-Rock sandwort 
Arnica latifolia Bong.-BJ'onclloaf arnicl1 
A. louiseana FaIT ssp. fr'iyicicl (Meyer) Mn.guiro 
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Forbs-Continued 

Artemisia a'l'ctica Less.-A.rctic wormwood •
Aruncus dioiC1LS 0Valt.) Fern.-Sylvl1n gOl1tshcard 
.. lster sibel'icus L.-Siberian I1ster 
Astragalus alpinus L.-Alpinc milkvetch 
A. americanus (Hook.) M. E. Jones-Arctic milkyeteb 
....4.. iananaicus Hult.--Tl1nann. milkyetrh 
A. yukonis :M. E. Jones-Yukon milkyetch 
Athyrium fili:r;jemina (IJ.) Roth ssp. cyc/osorll.'ln (Rupr.) C. Ciu·.-

Ladvfern . 
Bosch7iiakicL l"Ossica (Cham..& Schlecht.) B. Fedtseh.--Poque 
Boykinia rich ardson ii (Hook.) Rothr. (syn. Therr!i(J1! ri('ltardSOILl~i 

(Hoole) O. Ktmtze) --Richn.("dson boykinin 
Bllpleu1'1Ln~ mneriCCLnu'ln Coult. &: Rose-·ThorO\\'i'LX 
C'alta palv.stris L. -Wild ('aUn. 
Campamdaalaskmw CA. Gray) ,:right -·AlnsktL lwllflo\\"p(" i: 

C. lasioca:rpa Cham. ·-Belu·ing brUHowl'l" 
CCLI"(Zamine bellidifolin I ... - Daisyleaf hi t te("cress 
O. umbellatcL Gn\~ne-'Fmbd-flowen'd bilter('/"pss 
Castilleja hype'l'bol'l!CL PE'IUlell-·-PalntNleup 
C. l)allici(L (L.) KtUllh ssp. calldat(L Penndl 
C. pallida. ssp. me.l:iCLe (Eastw.) PClUleli 
C'erastiu'ln (L'I7)ell8f L.--Starrv cerH.stiuIll 
ChenoJlodium CClpitatmn (L.)~ Aschers.-Blitp ~()osdoot 
Ch"'ysa,nthem1Un leuCCLnthemwn L. Ytl.r. pilt 11. at ijidllm, Lecoq & Ln.moUp--

Field oXE'vcdnisy •Chrysosple n-ium tetrandl'llm (LlUlcl) T. Frit's--·Fo u rsttl.J.1WH goldsaxi­
frngc 

Cicuta mackell ziean(l Raup-;\[tl.ckt'llzic\mtl'rhpnuo('k 
C'ircaw alpina L.-Alpiut' eU·etLPH. 
Claytonia sarmentosCL C. A. :3fey.·--Alaslm sjlringiJeauty 
eomandra lil"id(L RieluL/"ds.·~-X()l"thl'rll ('omtUtdnL 
Con'ioselinurn cllidiUolium (TuJ"cz.) POl"s.-··DawsoJl h('mlo('kparsil'Y 
C'oTallorhizcL m.e'l"iensiana BOJl~.~-PiL('ifi(' ('orn.lrooL
C. trifidn Chatein.in-·--Eady ('orn,L'oot 
Co'rydalis sempen"irells (L.) Pers.-Pall' ('o]'y(lalis 
Cr!!lJis elegCLlls Ilook.---Hawksbeard 
C. n(Llla Riehards ...--Tlny lULwkshcll.rd 

Cryptogmmmn acro.stichoides R. Br.~-AllH'rien,rl l"(wkbrfLke " : 

O. stelleri (Gmd.) PJ"fLJltl---Slender l"oekbnLke 
Oypripeciiv,'/n pa8se1"in1).1n Riehtuds.·---CaUl1cl!L IfLdyslipppr 
Cysto71teris frG.yilis (IJ.) Bernh.--Brittll' bhLdderJern 
Delphi:ni'ILm b"'ownii Rydb. ---Browns In.rkspur 
D. glcLUC1J,m ,YMsoH-,SierriL larkspur 
Descu.rainia sophioides (Fisch.) O. E. S(,hul!.;,,- -~orllll'l"1l LI111symustard 
Di(Lpensi(L la]lponic(L L. ssp. obol'aia. (Fr. Schmidt) Hult.,,-.tl.rctie 

cliapcnsitL 
Dmba, aU.rea. Yahl-·,Goldell dmbn. 
D. bore(Llis DO.-Northel"ll clrtLba 
Drosera 1'otundifolia JJ.-Rollllclleaf sundew 
Dryopteris a1l8iriac([' (,Taeq.) 'Voynu.r, Sehinz, &; 'J'hcUung-Spreading .'

woodforn 
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D.,disjuncta (Ledeb.) ·C. V.}.1ort.-Oakfern 
p. jr'agrans {L.) Schott-F:I(agrnnt ;woodfern 
Epilobium adenocaulon Hausskn.-Sticky \Yillow~'Teed 

E.anagaZlidifolium J~am. 

E. anyustifolium. L.-Fireweed 
E. Zatifolium L . .,.-Red willowweed 
E. leptocal'pum Hausslm. 
E. palustre I~. 

Equisetumal'vense L.-Field horseUtil 

E-:pra.tense Eln±t.-lvfcaclow horsetail 

E. scirpoides Michx:.-Seclgelike horsetail 
E. sylvaticUln ]~.-S.dyau horsetail. 
E. va1'iegaium Schleich.-YarirgMed borsebtil 
Eriyeron aCl"1:s L. val". asteroides (Aodrz.) DC.-Bittcl" fleabane 
E. lonchophllllus Hook.-SpearlenJ ilE'abanc 
E. peregrimu,s (Pursh) GreClH'--P('rcgrine JINI,banc 
E. 1)u1'P~lmt1l8 Greenc-li'll'a bane 
F"itilla,ria camsch.atcensi.s (1....) Ker-Gn,wL-KamehMkn. iritilla,ry
Galiy,m, bOl'cale L.-Xortll('l'U bedstra,\\- ,: : 
G, trijlorum ~lj('JL~.-Swe('tse(·nt('d beclsll"a,\\-
Gentiana a('1lta MiclL~. YI1,I'. phbeju (Cham.) 'iYettsL-N'orthern 

gentian 

G.detons(l, Rottb,---(}pJ) tian 

G. glauccb PaU.-BlllegTeen gentian 

G·1Jl'opinqua. Riellfll"ds.-GpntiIUl 

Geranium eriuuthmn DC.--Gf'mniullJ 

Ge~l1n macl'opliyllum 'Yill(l.-~Lal'~pleaf n,\~('lJS 

G. l'ossii (R Bl'.) B~I'.-·Ros~ an.ns 
Goodllel'n 1'epens (L.) R. Hr. nl.l'. opi1ioidcs FeI'IL-"-C'r('('pi ng l'atl'!'esnake­

plantain 

Habenaria dilatala (Pursh) J:fook.--\rhitp bogorehid 

H. hyperborea (L.) H. Bl'.·-SorlhC'J'Il gr('('n ha,bellal'iu 
FI. obiusaia (Pursh) Riehftl'ds.~-BlllntJ('a.f hn,h('nal'ia 
IIedys(l]·um. ulpi1l111n L. ssp. a/ru'l'icmwm Otiehx.l Fecitsclr.-AJ.l1cl'ican 

sweetYClC'.Il 

Fr. m.a.dcenzii R.idlfl'l'ds.-"~fa('](pnzi(' sweetn'tch 

II('l'(Lcleum lanaJll In ~fidL~.-·-('ommOI1 ('owparSIl ip 

Heuchera gZcLbJ'(l 'Yilld.-Alu1l1I'oot 

Hieraciwn tl'~st(' ·WiIld.-Hn\\-.1\:\\:(\('([ 

IIipP1lris mdga/'i8 L.--':~Inl'(\sti1il 
Lathyru8 pahl.stris L. ssp. pi/oslis «(,Il.am.) HlIlt.-Hn.iIT lllarsh pea­

y.inc 
Leplarl'liena'l)yrohjolia, (D. D011) Sel'.-J.Jcll,ll!.el.'-lp:tf saxifmgc 
Lesy,1tel'elln arctic(J (W-ol'Jl)skj.) S. ,rn.is.--·Al'('(ie bJaclderpod 
Li:nnaea bOlwdis ,L. Y!~I'. americalta (Fol'hes) Rpltd .-All1el'ica.Jl twrn­

110\\,('1' 

Li.stel'(L cordcLia, (1,.) It. Br.----.:.\orflwm list{'rn. 
Lupinus arcficu,s S. "Yuts,--ju'C'tie lupine 
L. nootkatf'1lsis DOl1n-~oolk!l lupine' 
L. polyplL11ll1l8 .IJindl.-""';'VashingLon JlIpille 

Lycopo(liu'ln alpinum J..I.-··Alpiue eJlIbnloss 

L. annotinum L.-Bristh- elllbmoss'. 

-~ 

L. clavatum L.-Runningpiup 

34l)1(i!)-5G-__S 
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...Eorbs-Continued 

(J..cla·vatum val'. monostachyonGrev.& Hook. 
L. complamatum L.-Gl"Oulldcedar 

L.selago L.-Fir clubmoss 

Melandrium t'aimyrense A. Tolmatchev' 

Menya,nthes trijoliata L,-Common bogbean 

M;~rtensia paniculata (Ait.) G. Don-Pullic10 blu0b('lI<;l 

lv.limulus guttatus DO.-Common mo.nke~~£lo'n'r 

}'litella pentandra Hook.-Fivestumell miterwort 

}'foneses uni:,fll)1'a CL.) A. Gru,~r-'YooclnYl1lph 

:Afyo.sotis cdpesirisli'. W. Sc1Ullidt-Alpine iorget.mcl1ot 

jify!-iophyllum exa,lbescens Fl'rn,-Parrotieathpr 

Nuphar JJolysepal1l1n EL1gl'lm.-Rock~" l'fountain cowlil.Y 

Orchis J'otundijolia Banks-Rouncllcu,f orchis 

Osm07'hiza obt~lsa (Coult. &: Rose) Fern.-Bluntseed sweetroot 

.Oxy·da digyna, CL.) Hill-Alpine mounl.nin-SOlT0l 


• Oxy~ropis campestris CL.) DC.-Plains eru,zyw(\l'cl 
O. campesil'is yar. '/1U,ria.ns (Rydb.) Barneb~~-Vllriable pIn ins crazy­

weed 

.0. maydellia.na 'frau tY.-l':(aydl'lI crazywcocl 

O. nigrescens (Pall.) Fiseh.-Blaekish ('raz,pn'cd 
O. scam:maniana Hult.-Seanunan c)'u,zywe0Cl 
O. splendens DougL-ShowT erazyw('cd 

0, t.u;c·ida Nutt. val'. 8ub8uCClllenta (Hook.) Barncby-Yellowhair 


crazy\\roecl 

Parna.ssia kotzebuei Cham. &; Schlecht.-KotzE'huc pU1'llassia 

P. palustl'is L.-lYid cworlel paL'naSSil1 

Pedicula,1'is c({]Jitata Aclt.ms-Pcdicularis 

P. labrad01'ica vVil'sing-Labrador pediculal'is 
P. lanata, Cham. & Sch]ccht.--lYooUyspikc p('diculfwis 
P. parvijlom J. E. Smitb-SmaJU1owl'l' pcdi(~uln,ris 
P. sudetica Willd.-Sudl'tic pedieulal'is 
P. vertic illata L.-l"horled pNliC'ularis 

Petasitcs fl'igi(/1lS CL.) E. Fl'il's-.A.rctic bu tt('dHlr ("SWC0t col tsfoot") 

P. 8affittat~l8 (Pul'sb) A. Gl'H.)--Arl'owj('af buUl'rbul' (Cls,,-eeL colt.s­

foot") 

Pin[J1bicu.la, l'illu,sa, L.--Hnir,'· buttC'l'\\'ort 

Polemoniwn (Lculijlonun 1Yill(1. 

p, bO'rcCLZe .t\dams--AI'C'lic pokmoniuDl 

P. cael'uZellm L. ssp. 1'illoswn B]'(l,nd.-·GI'C'l'k\-alPl'i:m pol(,lUonilul1 
T. pu,lchel'ri'1111un lIook.--Skullld('n.f pO]l'lllOnium 

Polygon1l'tn aZcLs!WllWn (Small) "\\;ight---A.hska knoL,,-{'cd 

p, bistori(L L. ssp. JJi1.11nos711it (Srnu'ul HuIL--,·Fl'ftUl('l'Y European bis­


'tort 
P. vi'viparwn L.--Yi,~ipal'ous bisLol'! 
PotentillcL norvtgica, J.J. ssp, 'I11ollspdirnsis (L.) Asdt01'S, &; Oraebn.­

11ont.pdicr cinqul'foil 

P. pcdustris (L.) Scop.---l''fI1.I's.h cinquefoil 

p, pensylva.ll ica, L---P(,11 nsyl \'tlllia einqlH'l'oil 
 ...... "p, 1Jen8:1!lv([,nica"~t1.I'. 8lrirlOg(L .Pul'sil 

PI'im11.la cn7tc{fo/ia LNll'h. ssp, ga,rUI'(l!l{folia (Lelull.) Hult.-Saxifrage 

' , 
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'.r~,-"".i~;.<'P:ulsatilla ludoviciana Heller-Americanpasgueflower 
.,. ' pyrolaas.arifolia M.ich.~. yar. incarnata (Fisch.) Fern~~Mpine p:r"rola 

, ' P. grandijlO1'a Radms-Blgflower PYl'ola, 
P. -minor L.-Snowline PYl'ola 
P. 8ecunda L.-8ic1ebells PYl'ola 
P. ;viren8 Schweigger (SYll. P. chlorantha Swartz)-Grecn p.yrola 
Ranunculu8 cymbalar'ia Pursh-..Shorc buttrl'cup 
R. occiclentali8 Nutt.-\V"CStCl'Il buttrl'cup 
R. repen8 L.-Crceping buttrreup
R. t'l'ichophyllu8 Chai..'I:-Hail'lrnf war.rl"C')'owfoot 
Rorippa palustri8 (L.) Bcss(']' val'. hispidn (Dt's,-.) R:nlh.-Hairy bog 

marshel'css 

Rumex nl'cticu8 T.I·a.uly.-Ardie cloek 

Sangui8orbamenzh'8ii R:nlb.-~'fcl1zips bUl'l1.rt 

S. 8tipulata RaJ. 
SaU88Ul'ea angu8ti,[olia (Willd.) DC'.-NuITowlcal' suussurea 
Sa:ti.fmga bl'onchinlis L. ssp. j!lllstonii (Smull) HuIL·-Funston saxI­

frage 
S. e8ch8choltzii Stprnb.-EsehschoHz SlL'l:ifl'ng<' 
S. hieracijolia. Waldst. &; Kit.-Hawk\\"cpd saxifragr 
S. oppo8itijolia L. -T\\"inJ('a I' snxiJragc 
S. punctatn J.1. ssp. 7Ja,ci.fica. HuIt. -Dol t.c'd saxifJ'flge 
S. 'rivulal'is J.1. -StrralllbaJ)k saxifl'agr 
S. tl'icu.spidata Rotlb.-Tlu·pchrisl1r suxifJ'flgr 
Sedum 1'08en (L.) Seop. ssp. integl'ifoliwil CRnf.) Hult.-RoSPl'oot 

stonecrop 
Selaginella sibi)'icCL (~fil<lp) Hi('ron.-,sihcrinn R('lng-inrlln 
Senecio airopw·p'U.l'eu.s (Lpckh.) 11'(\(1Isch, ssp. jl'iyichl8 CRiehards.) 

Hult.-Al'etie gl'otUlclsPl 
S. conge8tu.s CR. Bl'.) DC. yur·. palustri.s CL.) }i'prll.-Swnmp gl'OlUldsel 
S.integerrimu8 Nutt.-Lambfilongup gl'otlnc]firl 
S. paucijlo7'u.s Pmsh 
S. paupc7'culu8 Michx.-Balsnm g-l'ouuclsrl 
S. re8edijoliu8 L('ss.-Mignonct!r gl'ounds('l 

Silene a,cauli.s L.-Moss sileIlr 

S. william8ii Britt. -Williams silrnc 
Smilacina .stellata, (L.) Dpsf.-StarI'Y solomonplume 
Solida,go multimdia,tn Ait. 
S. ol'eophila Rydb. 
Spa7'f]anium ang1l8tUolium, )fichx.-Na.JTow]eaf h::'i'eed 
Stellaria calycanthcL (Leclcb.) Bong.-Bongarcl,,!nl'wor·t 
S ..ciliato8epala Tra.utv. 
S, longipe8 Goldie-Long-stalk sLllrworL 
Btreptop'U,.s (I,mple:rifoliu,.s (L.) DC.-CllIspjpaJ twis(pdsinlk 
Swertia perennis L. --AIpilJPbog swertin 
Taraxacum alnskanum Rvdb.-Ala.skn. dnndr]ion 
T; lapponicum IGhlrn..-Lapland dnnclrlioll 
Thalictrum 8par8ijloru,m Ttu'(·z.-~fpa,dowl'u(' 
Tofieldio.cocci:nea Richards. - Purpje lofiPld in 
T. pu_silla (Michx.) PCl's. -SmnJI (,ofip]d in. 
Toru.la7'ia humili.s (C. A. ::\JPY.) O. E. Sehulz-Northcl'll J'od:el'css 
Trienta.li8 e'll,l'opa,ea L. ssp. (ll'cti(:a, (Fisch.) Hult.-Al'dic stal'flowcr 
Typha lati/oUa J.1.-ComlUon caltail 
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.Fm·bes-.Continued 

Ul,tica lyallii S. 'Vats. -Lyall nettle 
Valeriana, .capitataPall. 

.:. V. capitata val'. bracteosa (Britt.) Hun. 
'. Veronica 'Wormsk.iolClii Roem. & SC'hult. -\Yol'mskjolcl speedwell 

Viola aduncaJ. E. Smith-Hook violet 
17. epipsila Ledeb. ssp. ';'epens (TlU'C'Z.) W. Brkr.-Creepmg violet 

IT . .1'enifolia Gray yar. bra1'nerdii (Greene) Fern. -Brainerd violet 

Zigadenus elegans PUl'sh -~:rl)lU1 tain deuthcamas 


Trees and Shrubs 

Alnus crispa (AiL) PlU'sh -Americun gre('n aldt'l.' 
A. svnuata (Reg.) Rydb.-Sitkn. alder 

A.tenuifolia Nutt. -Thinleflf aldt'r 

Amel.anchiel' alnifoli(T, N utt. -Saskn,toon sel',-i('ebC'IT.\· 

A.florida Lindl. - Pn,C'ifie servlecJwl'JT 

An:dromeda poliiolia L. - Bogl'os('nutl~\· Hlldromec./n 

Arctostaphylos alpincb (L.) Spl'eng. ssp. 1'11bl'(l B ult. -Hedfllpine bear­

. 	 'berry 
·.A. uva-ursi (J.1.) Spreng. -BNI.!'IWl'!',v 

Artemisia alaskana, Ryc! b. -Aluskfl. sagebl'llsh 

A.borealis Pall.-Northern wOl.'mwood 

A. dmcunculus L. -Tarragon 
A. frigida Willd.-Fl'inged sflgebl'ush 

A.tilesii Ledeb. va:r. elatiol' '1'01'1'. &; A" Gl'fI \-

Betula Xeast'Woociae Barg.-Yukon bil.'('/1 . 

B. glandulosa MiclLx.-Bog bil'('h 
B. nana L. ssp. e:rilis (Sukatch.) Hult.-Dwfll'f' 11I,C'ti(' birch 
B. 	papYl'ijera Mflrsb. '.'flr. Iwmilis CReg.) Ft'l'I1. & Huup-Alaska


pa.pel' birch 

B. pa'PYl'ijera Marsh. '.'n,t'. h:enuic((, (W. H. EVfI,ns) A. Ht'l1l'Y- Kenai 

paper birch 

Cassiope stellel'ialUL (Pall.) DC'.-Stfll'l'Y ('fls8io])t' 

O. tetragona (L.) D. Don-Fil'emoss cflssiop(' 

Comus' cana,densis L. -BullC'hbeJ'I·.Y dogwood 

C.stolon1Jera Mie1LX.-Rt'closit'l' dogwood 

Dryas alaskensis POI'sild -Alaska dl''yad 

D. drummondii HiC'hal'ds.-Dnumllolld dryad 

D.lwokeria,na, .Juz.-Hookt'l' dryad " 

D.. octopeta,la J.1. -ML '''lashington dryad 

D. punctata Juz. 

Elaeagn·uscommu,t(1.ta Bel'llh. -Sih-cl'beITY 

Empetrum nig/'um L.-Bluck cl'OwiwrJ',Y 

Juniperus commu,ni8 L. VU,l'. sa,lXI,lUis PnlL-~folU)t;uill common 


juniper 

J .. horizontalis MOt'IlCh-Cl't'Pping junipC'l' 

Larixlal'icin.a, (Du Roi) Ie Ko('il-]~nsteI'1l1al'C'h 

Ledum ,palu.stl'e 1.1. ssp. decwnben.s (Ait.) HulL-Spl'llwlillg crystaltea 
 .•', 
. 	 ledum ." i 

L.palustre ssp. {/I'oenhmd'ic'U1n (Oedl'l') Hull. -·J.1nhl'fldor-/;(~a Iedum 

""-,, 
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,Loisele.uriapr:ocumbens (L.) Desv.~Alpine-azalea I) 

. Luetkea ;f;edinata (Pursh) Kuntze-Luetkea 

Menziesid ferruginea J. E. Smith-Rusty menziesia 

Oplopanaihorridus (J.E. Smith) Miq.-Arnerican devilsclub 

l)xycoceus microcal'pu,s Turcz._Small cranberry 

Picea .glauca (Moench) Voss-White. spruce 


'P.qlauca var. porsildi Raup-Porsild spruce 

P."Xlutzii Little-Lutz spruce 

P.mariana (Mill.) B. S. P.-Black spruce 

P. sitchensis (Bong.) Carr.-Sitka spruce 

Populus balsamifera L. -Balsam poplar 

P. tremuloides Mich..x. -Quaking aspen 
P.tl'ichocarpa Torr. & A. Gray-Black cottonwood 
Potentilla fruticosu L.-Bush cinquefoil 
Rhododendron lapponicum (L.) Wahlenb.-Lapland rhododendron 
Ribes hudsonianum Riehards.-Hudson Bay cmrant 
R. tac1tstre (Pers.) Poir.-Prickly eUlTtUlt ~ 
R. triste Pall.-American red cW"rant 

Rosa acicularis Lindl.-Pl·ieldy rose 

Rubus alasken8is Bailey-Alaska bramble 

R. chamaemOl'l1,S L.-Cloudberry 
R ..idaeu8 L. val'. strigo8us (~lich.x.) ~fuxim.-American red raspberry 
R. pedatus J. E. Smith-Five1euJ bramble 
R. stellat'lls .J. E. l:imith-Nagoonbel'ry 

,salix alaxensis (Anderss.) Coy.-Feltleaf willow 

S. alaxensis val'. longistylis (Rydb.) Sehneicl.-Blurtwig fdtleaf willow 
S. anglorum Cham.-Xorthland ,,·illow 
S. al'busculoicles Andcrss. -Littlett"ee willow 
S. a7'busculoides val'. glabra Anclcrss.-Smooth littlett"ce willo,,' 
S. ,arctica PaIL-~4..r·eti(' willO\,' 
S. a1'ctica -:val'. obcordata Ball-Bluntleaf arctie wjJlow 
S. bal'clayi Anderss.-Barcla.y ",jJlow 
S. ba1'claY1: Vill·. angustifolia ~.<\nderss. 
S. bal'clayi val'. hebeca1'pa Andel'ss. 
S. ba7'claY'i Vill~. 'l'otundijoria Anderss. 
S. bebbiana Sarg.-Behb willow 
S. bebbiana -var. perro strata (Rydb.) Sduwic1. -f:moot.h Bebb willow 
S. commutata Bebb -lInclergrerll willow 
S. glauca L. -Gruyleai willow 
S. glauca -val'. acutifolia (Hoole) Schneid. 
S. glauca Yill·. aUceae Ball 
S. mYliillifolia Anclerss. --Blul'bel'l'Y willo\\' 
S. pseudomont.icola Bull - J>ark wmow 
S. pulcll!l'a Cham.-Diumondleaf wmow 
S. pulchm val'. palmeri Bun- Palmerdialllonclieaf willo\\" 

z B.pulchra VUT. yukonensis Schneid. - Yukond iamonclleaf willow 
s. l'ei'iculata J..J.-Netleaf willow 
S. reticulata yar. su,brotunclaia ~eJ'.-Round netJeaJ willow 
S. 1icha1'(Z80nii Hook.-Richardson willow 
S. rotundifolia Tntu tv. -Least willow 

S.scouleriana Barr.-Seouler w.illow 

S. setchelliana Bull-S('t.chell willoW' 
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Trees and Shrubs-Continued 

S:sitchensis Sanson--,Sitka willow 
.s. walpolei (Cov. & Ball) Bull-Walpole willow 
Sambucu8callicarpa GreCllP-Paeific red elder 
Shepherdia canadensis (J..J.) Nutt.-Russet buifaloberry 
Sorbus scopulina Greene-Greeu('s mountain-ash 
Spil'(J,ea beo.uvel'ciiana SeJ1lleid.-BeauYel'd spu'ea 
Tsuga .mertensiana (Bong.) SUl'g.-l\foul1tnill hemlock 
VacciniU1n cespito8um :'fjehx.-DwnrJ hluebcl'lY 
:fT. uliginosum L.-Bog bilberry .. 
F. vitis-ido,ea L. -CowbenT 
Viburnum 	 edule (:'fic}n;:.) RaJ. (sy.n. r1'bul'Ilum 1)(lUcijlorum La 

Pylaie) -:'foosehClTY \ribllJ'll LUll 

Soil Analyses 

Soil samples wen' colloded froUl severnl oJ the plots on the Kenai 
Peninsula ill 1949 und subiocLed to 1nbomtOlT analyses for various 
pl:operties (tables 10-2G). \rOclUlllicul tUlnlyse~ follo\vecl the method 
of Bouyoucos (17). The data. an' presented JJl term.s of both the 
American and the Internationul systems. Other allul.rs!'s followed 
the methods outlil1od b)r 1'00('11 et aL (112). 

Soil horizons were d!'signated b.y Arabie :l1u1U!'rals, cxcept;as indi­
,eated, l'.ather than b.," thC' ('onunon].\" ('mplo."ed A, B, C termmology. 
This wns done beca,llse tl1(\ gt'lH'ti(' rdn Lions of the horizons wer!' not 
clear. In all easl"s thl" 10 hOl'izon Tt'pr£.'sented unincorporated organic 
fintter that irequC'lltiy was not s£.'pambl(' into L, ],,, and H In,yers. 
Horizon 1 usuaU.," corr£.'spondpd npproximatPl.\" Lo 1m A2 horizon and 
theclcepest InTer l"ePl'esC'lltC'd ill n. gin'.lI profil!' usunl1~' corresponded 
.approximatel)T to the C horizon. In sl'n'rnJ proJiles fwm l'ecently 
bW'lled a:reas a sllpplel1l('ntnJ'~' Sl't of sampjps were eollected. In the 
records these tUP designa.t.Nl b}- Rom:ul JlUJllPnl]s. Ln.Yf.'J: J represented 
,the uppermost ll1ulC'ral soil to the base of th£.' A2 horizon; lay!'!" II, the 
upper pa,l't of layC'r I; layer III, the 10\\"('1' pn rt of lnyt'r I; und layer IV, 
the upper part of the 13 horizon. 

TAIlL}} 1O.-;\[cchanical analysis oj soil, Plot P.j9-1 I 

[Vnlues rur>rcs~nt percentages] 

AllIl'r.iC:ln l'yst('1l\ (fmcltous JlIIIl.) lnternu LioUIII system
((motions mIn.) 

1I0rlzan 
2.0­
.1.0 

1.0­
0.5 

0.25· 
(J.ln 

ItJ()­
0.05 

2.0 ... 
0.2 

!it).:t! 1;!.4K Ift,7!:! IG.15 i 4'Ltl3 ' 2n.:14 ! aa.48 
~=)H. Ui' < Itt. 72 WAO, 7. 42 . 4S.4·1 aa. 42 I HI. i2
5H.!l1I . 12.811 , 1~.{1~ ~i.H~ 1 ~}.~li ~~.!(j 1 )2.80 
tlfi,r.~ ~1. 51 la..l_ .I. tiS , "~'.,( . _f. III I .11. fit
;.1.0:! n~ml 15. no :.i. 2-1 57.52 t :.m.74 U.lin 
·12.lfl 15.·H til. \IU 21. '12 ' 4·1.115 : 19.011 If>. 44 , 

.--,-.-""'.....-~-~. .-,~ ""'--­
j For-iu£orruatIOIl 011 tho forest covrr 011 this plot:, SllC tllhlc S. 
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TABLE ....ll.-Mechan·ical analysis of soil, Plot 124:9-5 J 

[Values l'l'pl'l'Scnt 11CI'Ccntllgcs] 

Internationul s~'stelll 
(f",cUons lllm.)

Amel'lomt system (f"lctions llllll.) 

n.2" :J.58 la. !l5 1Il.47 flY. as 12.f,.1 , IIi. ~3 
.33 a. a3 U.:lO la.li(] Ga. ;'S !tSl 15.7S 
.15 2.10 5. "in KIl3 69.12 1·1. 79 lU.5S 
.25 .45 1.1111 HI. an 70.01 ..,. 2.~ l>,'iS

It 3:] 1-1. 43 Ili.$\1 11.43 31.30 I;'.:]~ IS. \15 

J }'or infOl'lllutioll on the forest ('0\','1' on this plol, ~..,. I·thlc x. 

TABLI~ 12.-JJeclwuical al/aly.sis 0/ soil, Plot P.i.rJ-9 1 

lllt'\rllutioIlIlI systemAIIl('l'iLlln system (f1'lll'llo!,s 111111.) 
(fl1lctionslIlllI.) 

Horizon 
2.n- fl.:!,; 11.10 11.11.1 2.0-­

< 11.11112 II.1Jr1J1.11 11.11 Il,O.'i 11.11112 0.2 

• 

n.4·1 n.u;, ItK!1 K;lI"\ ,iT. IIi 11..'1 I';.-IS 12.112 

I.·I:! J. u:l 1:153 1II.,m !j.!.!)!! 12.1:1 .1Ii. !I·I la, \12 

.5·1 .il ] 2. Ij~l tI.na fill :!.." II.H;j J7. 7~ 1Il.3T> 

.34 .!il 7.}\;{ 7.112 !iii 10 :!1i.(JU :H.'j;3 4.57 


j For Inlormntion OIL thl' [on'sl ('0\ l't' Ull thi ... plurf. SPt' 1~~I*1 h. 

TABI.I,I :~. Jhrh rll/iclI!lIl/fI{y"is (~r goi!, P!ot 1'.;,1) 1.! 1 

r'":dlIi'S n'plI·"\t'llI JU'I'{'t'lttat!P"'l 

11l1('I'J\ulioual sy~Lmll 
(fl1lctions 111m.) 

Horizon 
~.II· n.:!:i ~JI• 1t.1l1I:! . fI.OIl.l1.11 11.111 U.:! 

1.1.1·1 I:t,'i:! 1!l.:H .i:' UO 20. ~:I HIU 32. Uti 15.52
.14 HJ Oi Ih.l!! 4\1,111\ 1Ii.·1II 5'I.9S 24.02 I )1.93
.111 :~II 'iIi aUt 2:!.;-".") H.i'l 71. ·li II. (i·1 j 12. 52 

411 11·1 ;J"lIIi 14, as 10. !i~ 7'1.hO f1.5l' S.3~
5 ·in,1IH :-J5 I J 15. :21 S, sa ~2.H4 <I ••j(j 6.:10
Ii J. H2 l. 12 H.'''; !?:i tis 40. {)f, 111. tJ:l :is. tu .20. .'i6 H 78 

1 ji'Ol" infonnUUOL\ Oft till' (nn'sl f'on'f oil lbi:-- plol, "f'P tahlt. ~. 

T,\BI.I' 1·1. .1l,c/ulIlictll Illtlti!fsis ol soil, Piol P'll) ·11i 1 

Ini.('I·nuLlollul sysl.em 
(fl11cLiOIlS 111111.1

AJlit'fil'an ~y~ft\1I1 ffmctious 111m) 

'. 
Horizon ..... --- - ­

2.0-· Ltl lI.rt'- fJ.~:t U.111 lum· 2.0,- fI.!!- 0.02· lIoll1l2 •. 11.00,1I.Il lUi LJ.:!5 11.111 1I.0J 1I.01l:! 0.2 11.112 tWU:! . <!I.OO2 
___ '"._~ ~·~_c, 

~ ... ~ ...-.--­
,1 0.1:,1 1. Ufi >; 7~ I~. S·I !1.7IJ I :, i. :;·1 !I.~·m .t:d" 15. al 'IS. 25 .27, OS II. all 

2.•• " ....... • fill 1. ~2:l 1i.:!1 15.,14 14. ~j' 51. :iJ U.li~1 1:1. ,IS .I!!. ; .., ii<!.lIa nN U.r.\l
:1... .Ia . :IH 4.:iH .1:t2H 1~,II·1 ;'·1.1H 111·1) 13 !Iii S.5J G:tHfi 2;,14 10.41 

,.71 ,:t!.JI,1.L,:::::::. , 1.3·1 '.I.HIi n.:J4 !i. un ;itt ail ~I:I. III H. IIi' :1-1.03 !l2.llli 22,44 

1 Jfor Inful'UmUolJ 011 t.lm fOl'e~L ('O\','r 011 litiS l.ll'l., S('I' [,,1M '1. 
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T.·\BLE 15.-11fechanlcal analysis of soil, Plot P49-20 1 

[Values represent percentages •----,---------------------_.,-
Amcrican systcm (fractions IlJUl.) I Intcmational system i (fractions mm.) 


Horizon 1--~-~--~-~--------~--


2.0- 1.0- I0.5: I0.25- 1?o- \ O.05~ I<0.002 !<0.00.5! 2.0.; 0.2.;- 0.02-/ <0.002
I' 

____~~~,~!~!~I---!---'~.~ 0.002 ___ 

I._________ j 0.03 0.04! 4.03 1544 ; 10.54158.45 I 11.4,: 16.79 I 8.48 j49.U5 30.10 11.47 
2..________• ____ .__ .35 i 1.85 1 R07: )7.04 I 61.21, 9.551 11.831 3.98 H4.26 22.21 0.55 
3.__________ .05 I .12 i 2.131 8.90 11.74 (;2.40 14.66 ]7.96 j 4.55 52.50 28.29 14.66 

L.-------r ---_. j .54 j _~02_~_~~~~ .2~~L~.7~~.. 5.~~6J 10.22 70.04 14.50 5.24 

J For information on the forest CO\'cr 011 this plot, Slle table 3. 

rLmLE 16.-JJ('clwnical a:nalysis of soil, Plot PI, 9-24, 1 

[,'Ulues rcprCSI-nL perc,-ntages] 

I______ S\,'SltlITI (,f_me_Lions mill.)AUlI'riC<II_' IntNllaUolI!l1 system, (fmctions min.) _1
Horizon --~-

2.0- I 1.{)- 0.5- {).25 - '(UIl- 0.0.;- 90_ : 0 9 - i 00'­
,1.0 0.5 0.25 tUO, 0.05 ; CJ)Il2 <o.OO~. <0.005 0.2 i 0:02 ! 0:002 <0.002 

---1--'--'--'-- '----:--1----­
1 ___________ 0.05! 0.39' 4.93; 12.61 : It.34 nO.f.1 n.~i, Hi.utj 10.03! 4\\..57 33.53 9.87 
2._________________ 1' .11 [ 1.82 11.j2' la.51 ; Db,Ht 14.03 HI.!iD 4.49151.08' 29.50 14.03 
3___________ .2!l 1.05! U.08 21. 82 ' 10. 4~ 'IA. IJU 13. I {), 1ft Uti ' lK III 4·1. 09 I 24.71 13.19 
4___________1 .15 ]'Co4' 10.52 20.55 5.2(; 37040· lS.4X 25.41,27.77 ,27.92,25.83 18.485..---------1 4.70' 40.4(i .1. 26 3. U2 1)8.05 24.72 1 3.621. 01, , 42.!lj 2.4S 0.22 3.61 

I Fo~ information 011 the fOI'<'st coyer 011 this plot, sec mbll' O. 

TABJ.E 17.-j[cchanical analysis of .soil, Plot PI,/)-,2/) 

[Ylliurs n-Jlrl'~C11t Jlcl'cllnl!lgcsI 

IntA-rllfltional s!'ste1l1Amcricun syslem (fructions 1l11l1.) (frnctions 111111.) 


]Iori7.ol1 i---,-.----.-------------- ­! i _ 

I
2.0- '. 1.(}- 0.5- 0.2;'- 0,111- ().II~- /() 009 2.0.. 0.2- 0.Q2-! ?

<'•. 0.00;;1.0 I 0.5 0.25 O.HI 11.115 0.OU2 .- 0.2 0.02 0.002 I <O.OO~,
----, ---' --------

O.'IX 4.10 ' 16.112 JL~H ,57.15 111.85 JG,I, .~. ].I 10.85 
.~~ 2.03 , Il.oIU h.4!J i 1i5.0S 12.!ll\ 15.:!1l 5.93 12.0G 
.ht "ftU' 8,~; 0. '11 ' 71.12 12.110 i 15.3:! ,L4,J 12.00i 

., H.·12 l.03, 2.511 ~_!jj , X2.(i(j U, is a.ol\ 9. i8 
I6.12 13.22 11>.12 n, -15 36.13 n. 70 12.U:l :iO:27 0.70 

T/\BLl~ l8.-1lfcclwnical a.nalysis of soil, Plot P.iiJ-33 

I"alul's rl'pl'l'Sl'l1t IWI'Cl'lltagesj 

In I l\rlUl I.ionnl systemAmerlcull $.\'S['-1I1 ((motions lJ1I1l.) ((mctiolls mill.) 

Horizon 


L ______ .___ 0.081' 0.42, a, J~ 13. .1, II. GO , ml,;:! ' 
2.______ .___ .11 .72, 3.41 HI.SIl; K i5 ~ (hi. 12 
:1_•••••••_.. .16 I .17 .75 :i. ,I; 4.;jU , HlI.OO 
-1.. •••__ ••• .07 _35 too 2. HI ! :i l-I2 r 81. ·ta . 
~=_:.=~=~~.80 13.22 i 15.·l·l , 15.15 , [\.87 \ , aO.711 .' 

"..-' 

http:0.2-0.Q2
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E'COLOGICAL EFF.ECTS OF' FOREST FIRES IN ALASKA 119 

TABLE 19.-.lI1cchanical analysis of soil, Plot PJ,.9-S7 

[Values represent; percentages] 

Amcrican system (frnctions JIlm.l 

HorIzon 


2.0- ; 1.0­
1.0 0,,;---' -_.- .--.. 

L .. " ... 0.10 0#53 5.:i2 1I1.·la 1')' 59.0. I .42 4.011 13. OS II. ISL::::::::, .21 .R5 JJ. un ,1o.n;, 1.7·1
-I .32 :.~5 n.51 9. ,,3 .~:!J~·'~·-~~~~i 

5 ~ ..... - ... " ~ -. > I. S3 , 7.2J !lU.1H 2,. {I.] i.HZ 

-............-----~-~- ~---------

TAlIl.B 20.-Jfoislllre l'quil'o/cn/s of soils 
[\'alu('s rcpresent Iwr~cl1tal!r of ,1I"y ""('[ghl] 

l'loi 
Horizol( -··--"-- ..... -r--- ­

j'4!1·;!;1 ! :P49-:!<J 
...- --.-~:----,

L ...... .. !!'t 41 :!2.I',\ 2i.!m 1 33.452,~ .. _.~_ ... ~, 
a~..-,2 :i2.22 .21l.40 i 3f.OS:1••••..••• a-I. 22 24 :12 22. .jO' 30.10 

5 _~ _~ 4 

5;J. it IS iii 1 •• 70 I 24.06 
4. __ ." .. 

• _ ~ 
a.l!i ~j ,15 

a-1 Ii;": 27. -12- 2ft sn ; 2(;.73 
I. • __ • __ H.5::J ! ll.40 
1L.. __ .. 
Ilf ••.. __ ... 4s. I:; 27.42-24. is : 2i.12 
1\'•. 

TAflL}J 2J.-·IJ!lrlro(jl'n-inn COIlCI'II/ratioN (plf) 0/ 8oil.~ 1 

Plot 

IJorJzon 


1',1'1·1 P'Hi' 5 P4:J-'~1 1'l9l1i P"I~" 2/1 P4U·24 ,
1'4n·:l7 1'411·3:J :P49-29 

-_.' ----- -- ­
la..... __ ·J.02 ' .1. .')7 4.1'1 -I .1-1 ,'J.:!') 4.4') .I..J-I 5.03 4.31 , 4.87I ___ '-''' '121 .J :"). O~I -I 4f 4. ,,1 5.·1:! ,'-U:j .J. !lO , 4.8lI" " :JI2,~.~~_ •. ~ fl.;U'i ii, 4!l 5,ll; [i 2,') 5. ·Ii 5.S~ 5.7H 5.45 5.4S3 ..... ,,~,.~~ 5.;7 5, ns 5 .• 1.\2 5. in Ii.H 5. 68 15, Hi ii.!l1l 5.61 5.55 5.934.•. _..... ' 5.75 5. H3 5.5~ li,22 Ii. :15 !L 71 5.70 5.:i7 5.H 5.62r; _~ ___ r'~ i),SI 5. H2 5. iii f),na 5. iH 5.02 f 5.74
G '_""" 5.tH 5. Ii 

~~-~l .. ___ 
~ ~-.L ........... . 
 fi.25 0.43 ! 0.7411. ....... __ •• 


'.JS {j.82 6.63UI••..•••.•.. 
5~ 78 5. Hl 5.52ly....... :... . 
 i I0.70 5.X4 5.96 

1 ForlufomluUon OIL the fOI'~sl ('OnrOIl (!Jese plots, ~l't' tnhlcs3, 4, n. and S. 
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T'\'BLE 22.-0rgo1/.ic mailer content pf .soils 1 

fVnlups r~l1resentl(lss.,otl'1!mltion, Mr~lItJ • 
Plot 

___--'~._~_.. __L __~__---"-___ 

N9·5 J'49-'J 1'49-11. N9W N9-~4 1'49-;;, 1'49·3:1 P49-29 
--.........,-.~~--

S:l.53 j:-;,!o)2 ~2. 5f1 m.un 117. '14 :1k..;ja 3 •• 52 35.3S 
f.l.35 ~. ,4 it ~).'" II. 2~ So 5!, 12.!l:l 12. Hi JO.96 

13... ~.:>~ 1'1.f~1 "i. IV 7.57 l;.g 1.\.14 12.29 
n. If, 1).2tj 4.0:1 5.5" " . •j2 4.19 4.1:3 5.74 
2. !is 2.nt :2 n~; 2.37 )11'1 3.1l; 2. 116 3.52 
1.9. Ui2 L 75 2.28 2.06 

., .. 4:~ii 
~'O.4;- 9.47 Uli 
J:l.Hi S.1l 7. !J2 
U.lIl n.12 5. J] 

l:l.NJ ··'j!!.19 

'fAilLE 28.-To{(tl nitrogen f:onfenl of soils I 

Horizon -----. 

----f-· .--~-.-
lo.......} 1.021 J. 21", J.2\H 1.-12."; J.3~Ji; 1241 1.:\f~1 II. 1l:13 n.f.w 0.443 

1... __ .._... _.... i "In!! .Ilh .lO9 .159 ,Hi2 . ]),1 .1m •~o7 .ItH .11l7 
2.•_••••• -' • 237 .H5 ,24:i 121 r;; ]f)·1 .)fIr; .13:\ .0,5 .275 ,
3 __...__ ••' •or" .J25 .089 hi,>.; 

< 

l,flt1 .ni"!! .1~ .U~7 .047 .075 
4.. ____ • __ .: .045 (') , IK~; ~:! 02'1 .1134 .ZH .040 .0:14 .046 
5••••.• ,.. .041 .rKlI .uZO .I)IG .018 .022 .02'1 
6..._. __ •• .02& .1142 '''.:!/}j' --·-·~OS3.O:HL .••..... "" .Ir.._,, __ .· ....., .. .nXl .Zlt) •U94 

.:j[H .1l5 .lOuIII .•••. _ "'" ..." 
IV•.,.,._ ...... _.. • Hi3 .086 .OHU 

1 }"'or hlformtltion or~ tbp fon~t l\Oy~r on 11U'....~· plOl~~ H·t- tahlt·s ~j. 4, H, antI joI,. 


·'1'm(~. 


TAIlU; 24.-Readi/y ami/able ]Jho.~phorlls con/Nit ((f soils I 

[\'alu~s n'!,rr~~nt parts (lrr Jlllilioo of i-oiJJ 

! 
Ifodton 1-''-'''-' 

Plot 

.J'4!H2 l'4V-Hl 
--~,.,,","'.-~-~.. 

3i:; 2;2 ; )1;' 
4f~ fi!) J

10._.... .' 131 205 
L .....•. -I :W .,

('J t I" ., Ii 
~::::~~:: : 2: (2:. 1:\ V 

~ . 2 
4...... ". .... ~_ w 

t') : III 14~ 2'j-\ 7ti :1 

1j ..... --. HI . ll' 
 ~ 


6.. , ... .. 011 I,,~ ! 

L ...... 
n ..... '. 
IlL..... . 
1\'......, " l :: 

l For Infonnllllotl otllhe C()rl'~t ('o\'('r nil thiS<' plut~, ~PI' ("hlp, ;1,4, Ii, :111<11>. 

Z Trace. 


http:O.4;-9.47
http:22.-0rgo1/.ic


ECOLOGICAL EFFECTS 'OF F.OREST FIRES IN 

TABLE 25.-Exchangeable potassium in soils 1 

[Values are percentages of dry weight] 

I Plot 


ITorizon . 

P4!J-12 P49-1 P49-5 P49-9 1'49-16 j P49-20! 1'49-24l P49-37 P49-33 P49-29== 0.0385 0.0494 ~ 0.0700 0.1519 0. 0566 1 0.0443' 0.0337 ~~ 

L •••____ • .0120 . 0092 ~ .00S9 .0125 . 008!) .0100' .0071 .0151 .0139 .0242 
2.___••___ .0129 .0101l, .Oli4 .0117 .0107 .0085 .0082 .0078 .0081 .0163 
3.____ •• _. .0104 .0140 I .0122 .0095 .0001 .0072 .0102 .0062 .0088 .0098.1..._______ .0081 .012;j' .00i7 .0038, .0052 .0063 .0103 .OOli3 .0086 .0098 
5.________ .0099 I .0097 .00·18 ....... .' ...____ . .0036 .0055 .0066 .0060 
6....-_-_-.-_-_-_.. ___._0.0.6_-.,.:, •• _._00.8.5., .... :-.'.•.. =-.-. :'.'.'. "._.' _.'_:-._.'- ....' .......... __ ...._.. __ . ___ .. _____.______ _
r 

He::::: ::::::::;~:::~:::: ..::::::: ::::.:::::::::::: .:~~.:~~:_.: '.'.:::.:-_::~.: ·.:g()~11,gs·1 .:.~0~134~~ ·.:Og~1222rt
IV__ ••._........ __ ' .. , ..... "_ ..._ ......... _.... ' __ .. ~ 


1 For information Oil rhe fon'st co,'cr 011 thl'SC plots, Sl'l' t;lull's:1, 4, 6, alld 8. 

TAHL}J 2G.-E.r:clwllgcQble calcium in soils 1 

IYnlul'S nl'l' ))l'I'('Clltnges oC dr>' weight] 

Plo~ 

Iforizoll I -,--.----.-,---......,r----,----;----..-- ­___ ~Ll~! 1'49-~J_~~I J'4G ,16 !!49-20 J'~9-37 P49-33 P49-29 _ 1'·J9-24 

1o________! 0.1283 '/ 0.2390: 0.1933 0.2685 [ 0.5012 I 0.1808 0.1924 0.29J5 0.1062 0.2802 
L_._. ___• .0348 .0512 .0510 .0413 .0408 .0477 .05:m .0582 .0716 .0677

• 
2.___• ___• .10731 .0500 .0321 .0~30 .08IH. .0541 .0480 1 .0257 .0156 .0500 
3._______.1 .0329 I .03;5 . ()2(!~ i • O~J.3! .0332 i .03~7 . O~?S I .0146 .0112 .0268 
4____ •___•.0229, .OL5: .01(" .16(M, .1044, .OlG1 .0031; ;0107 .012<J •.0119 
5 ______ ... .0219' .OH2; .0535' ' .!lJ4U 1 .0101 .0136 .0072 
6. ___•___. .0675 i .0270 ' .. ~3i;ilG·i--·~ia8ii· ----~o5Gi 
L _____• __ ...... --. .. ... -, .... . .7420 l .2623 .0763 

Ut:==::::j:==:-:::: :::: '::: ::- ':::--...- :g~1g! :g~~~ :g~~~ 
1 For jnformntion. on the for('st cow'r on tlJl>~,a' plot~, St't' lul,ll'.s :J, II, ri, und S. 

II. S GOVERnMENT NUNTING OffiCE! 1956 

For sale by the SuperiJllcnticlit uf ])OCUIIIClIl.n If. S.• Go\'ernlllellt J'dllling, Qnicc, Wushinglon 25,. D. C 
l'ricc 40 CCIIlH 

,. 




I 
! ~ 

" 

• 

• 


