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Decay Following Logging Injury 

to Western Hemlock, Sitka 
Spruce,and True Firs l 

By Ernest Wright, pathologist, and Leo A. J,iaac, forester, Pacific N07·t!uvest 
Fo,.est and Ranlf,e E:I:periment S .."tion, Forest Sen'ice 

INTRODUCTION 

\ r oUllds on Ln'C's Ill'(' \\·(·lI-known ('Ill 1'.\' ports 1'01' wood-d('('uy I'u lll2:i. 
Li t Ue }HlS I.}('('I\ kll(Hnl ,ho\\'('\'<'I', ahou t till' fl'P<l Ut'lll'Y Hnd Rmou II t of 
d('cuy associflll't/ \\'ith logging injul'Y 011 \\'('sl('1'Il }wmlo('k (TslI[Jel 
luteropltylLa CRaL) SUl'g.), Ri t}m SPI'Ul'(' (P iCf'Cl . sitchensis CHong.) 
('alT.), and lhl' [nle' fil'S, gn1.lld fir (..:'lbirs [Jl'andis (Doul2:l.) Lindl.) lind 
Pacifk sil n',. Jir (,;1. amabilis (Doul2:l.) .I.~'orlH's). Hl'C'uust' tbc'sp spl'cil's 
al'P thin IJal'k"d, t}w.\' RI't' f['pqut'ntiy injul'('d and nrC' highly susC'l'piibk 
lOc!P('I1". 

• 
Hpll1iock, spnl('(', Hnt! tnl(' firs nUl.kl' lip :~ I 1>('I'('('llt of the' tiJnb('I' 

Yolul11(' ill \\'('sU'1'1l On'goll ilnd \\'nshillgtoll. This l'('pl'('spnLs a \'O}UIlH' 
in sLn.ndillg lirubc'l' of J(iS billion hon,l'd-fppt S('riiJnC'l' 13('111(', 1tC'('ol'ding 
to ll.ll' Ja(,t'st C S. FOI'('st. St'ITi(,(' figun's. (\('('usioniLlI.\' !Ill'." al'(' 
Jound ns P\'('IHlgl'd PUI'C' stands. _\101'(' I'I'Pqll('ilt}y tlll'Y O('CUI' .in 
mixture' \\'ilh Douglas-fir (P,w'udolslI[f(l 1I/(Il=ic8ii (~.1il'b.) .FI'an(~()J as 
ULH'\'('Il-ng('</ Ullci(,I'SIOI',\' [1'('P8. 'j'}l(',i' 1'11'(' bl'in!2: hnIT('sl('d :It III I (,"P[' ­

ilH'l'Basing I'nll', ofLl'1I by pnl'lial cultillg.2 PUl'lial ('ulting \\'as 1'01'­

JlH'r!y n'C'ollllu('util'd Tor old-grow! h Douglas-fir alit! wus \\'idply us('d 
in oV('l'mn.tw'(' stands, but no\\' is on the d('('1iIH' in old growlh. 
Thinning and stand i.IllPI'O\"('U1('l1t, ho\\'p\'pl', tU'(' I'npidly ill('I'C'Rsing in 
young growill and lllature timl)('I'. 

All types of piLrtial cuI ting J't'Slllt in SOIll<' illjul',\' to l hc' [n't'S of the 
I'PSi<iUflJ sland. T.Ir(' injury inclllciC's mel'hllllical \\'ouudillg of lhe 
In·e lrunks, hrok(,11 lops, am} sunsenJd of the exposl'd trunks. \Yind­
fall is often It.(·(~(']t't'atl'(L. To plull cuttings alld ,modify logging 
pl'l1diees, 1'ol'('slt'I'S nncllil.l1bel' OPl'I.'n.tOI'S II('NI lo kllow [}I(' probability 
of O('l'Ul'l'l'n('p fl.nd lhl' I'ntp of p<'IlPll'nlioll of t\l'eny following logging 
iujul'y. 'I'hjs ilUlll't ill 1'('(101'ts [lH'I'c'sulls of H s! u,d,\' thal pl'o\'idrs 
such illfol'llLat.ioll. .It is 1101 a sludy of loln} </('('11." voitW1C' ill Illl}' 
On(\ sLn.nd but dot'S show ho;, \,olUl1W .\055('5 followinl2: logging injury 
nUL." 1)(' «('(,I'milled. The r('sults flppl.\' di.l'l,('tl,\' to w('stC'I'IJ 1H'111.1 oe].::, 
Sitka sprUC(', nne! Ll'u(' firs in '\'C'sL('l'n Oregon and \'YnsiJillgton, but 
Lhe,Y siJould Ill' useful in eslimn.ling c.l{'{,fl.Y following logging in s[l1nds 
of these species in olh('I' JoenJilies. 

( SubmiUecl for publicld ion ,ftullHl.IY :I H5G. 

2 Partial eut;tiug as t:scd here IllCIUlH nny forlll of pnrtial retnonll, pither as 


singlp tl'f!CS 01' small groups of trees, ill staud:; uf lhe Douglas-iiI' l'('giulI, 

1. 
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In 1942 Englerth (5)3 reported t.hr OeeUlTr.ne(' of rot in vil'gin stands 
of western hemlock in \I'rstrl'll Ol'rgon find IYashingt011. Hc J'ouncl. 
(hat s('al'S macle by fillJillg trees wCl'e imporitlnt infcetion ports for 
\I-ood-eleen.,' fungi. Of a total of ;J04 senl's, 52.9 pereent contained 
l'ot. Of :~(j tl'CCS \dtlt bl'ok.(,11 tops, 44.4 pm'('t'nt We'l'e' dreiL~·('(l. .Man:r 
fungi wel'C t'(worded as en (rrillg through the setu·s. 'rhe most ('ommon 
\H'l'(' Fomes (LnnOSll,~ (Fries) (,ookt', F. pilli (Fries) Kal'st, and F. 
pillico/cL (Frics) ('ooke. 

Two ~-cal'S In te'l' Englerl h aile! 1saa(' (6) ['('ported the O('.CUtTence 
of ci0Cll." entel'ing logging injul'ics ill n. mixrd stand of \\'cs[rl'Tl hem­
lock, Doughls-Jil', nnd w{'stern \I-bitC' pinC' (PilillS monticola Dougl.) 
OIl the IVinci RivC'r Expt'rimonln.l ForC'st in sou(h-crlltral IYashiugton. 
This al'eil had bocll pu;rtially cut 12 yrat's I)J'CyiOllSl.y n,ncl morc than 
haH of thc relllaining trors had I)pell dtUllilg('c1. A lobll of 46 tnmk 
SCill'S, 10 brokc'll lops, and!) s uLls('alcl inj urirs wcre rceorclrcl on 26 
western l1rt1lloek trce's felleel fot· e'xtuninntion. JUI hut 4 of (hr tmnk 
setU's n,ncl 1 slltlseald l('siol1 sho\l'(I(J cIrellI'. Fomes ann081(.'; \I'IlS lhe 
most fr('([uent e(lUS(' o['tl1(' dl'(;nys rtt('owl(rred. 

A pt'('liminat'Y l'C'port on lht' pr('srll l study (/9), in 1947, gave acl­
ditiomtl dn tn on clC'Cll.I' foUo\\-itJ~ Jogging iuj nr:\'. Fomes al/nosus WllS 
founel (0 be the' pril1cipal WOOd-I'Olling fungus rtltrI'ing logging scars 
on wrslrI'n Il('mlo('k. GI'o\\,th sinC'r pnrlial ('uttitlg WIlS fl'rquently 
offsct by eleen,\'. F, Jliuic{)/a \I'IlS tilt' ('hirr cnuse or I'ot in s('tuTNI Sitka 
spl'u(~e. 

In Hl49, Buckln.nd, /;'osleI', ilnd Xn/'(Iin (.~.) I'pporlrd lhat, in tile 
FmnklinH.iv(,I.· lll'('n. of Yan('oun'I' Jslalld, ] ii fungi ('n.usNl c1peny of 
wr::;(·(I!'n hemlock lltlll J 1 or lI'UC' fiI'. III ii9 p('rcrnt of t hc il1f('('(ion5.: 
studiC'C1. llll' dretly fund ('111 (,l'l'd tIlI'()lt~11 \\·(lutHls. .;\0 ('onsislt'nl dif­
f{'['(ll1(,{' \I'ns i'oun'd ill ;iP(,HY YOlll.I1H' bl,t In'(' 11 filst- nlld slow-gt'o\l'ing 
tn'cs. 'r1'lH' fiI', up 10 :liiO .\'pnrs of age', nppt'arpd to 1)(' 11101'{' (kClIY 
r('sistn n ( t Iw II \\"('sl ('I'll 1\(ltlllock. 

Fostc'!' amI Fos(!'r (8) ill I Diil l'l'pori('lllhnt mol'(' fUlIgus illrl'diol1s 
('n (Pt'N.L t.Ill'ough Jogging s('nl's than tl II~- ot II ('I' a \'t'll ur of l'lI tnll](~t'; 
howevl'I', root il1rrl'liol1s we're' tl10I'(, impoI'tallt !>e(:nuse of higher mil' 
of dec'H)" nnd mOI'(n,lily. 

METHODS OF STUDY 

Thil'[ ('rn sl uel.," at't':l.S \\'('I'P sl'h-c[('d ill w('slel'll \ \'ash illgton a11(1 
Or(,goll (fig. :t l. Six tLl'ens \1'('1'(' cllOSC'tI in till' ('oasLuI ZOtl('. wll(,t,(, cOt11­
puru Ii nl.\" III ild fLnd Ull ifol'lll cli.mn fiC' ('011<1 it iOlls pl'('\'nilt'ti. Tire 1'('­

mnining s('n'n \1'(,1'(' fnrlhl't, inland 011 t hl' ('ast "Iopt' of lite (!(Hlsi Range 
Ull d thr \n's! slo PC' of lh(' ( 'aseacle R~1I11-!(' ~lll d. W('I'l' subj ('('I to gl'(,Hlrl' 
(rtllpcratut'r alldmois(lll'(' nu·inliou. Two of these' H,rCtlS, Oil tIlt' nast: 
slope' of [IJ(' ('oasl Range, etlll he J'('gal'cird as in It'rlnedint'.(' in ('lill1nti(~ 
Jen.tul'C's. Till' ilt'NLS sluclird rangNt in pjC'\'ltlioll from 100 (0 2,:lOO f('('t 
(Ln.bl(' n . 
. In cadI sluci.\- Hl'ra, (he (['pes with logging illjuries wen' riiss('eil'd tLlld 
the ext,('nt of dt'ctly \I'as IntcNl. A lotnJ of 488 SentTl'd tl'(,C'S \I'err TrUed 
and clisse('(.('d. rJ'lwse lwcl 1,218 logging SeHl'S, 90 I>l'okrn tops, Il.ucl 
:~7 sUlIsc:!tLd lesiolls, tilt' last bringmainlx on \I'('stc't'n hernlo!'k. f:arn- •. 
ph,s WOI'(' tukell, {'ullut'('s \H't'r Inncle to ici(,t1tif.\' fhr deGnys, It.ltd tire 
datu. \"Cl'e ('ompil('cl. 

3 JUdie nUllll)C'rfl in pal'l'ttt.h('ij(·;; t'['fpC' (0 LikraLuC'e C\tC'cl, pni;l' a3. 
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TAnLB l.-Descn:]Jlio/l oJ s/udy areas 	 I+>-

C'OAS'l'AL AIU,AS 
1-'3 
t;:l 

.\I'e,\ l_()(':lllon 	 Plot 
'I'OPo~"'lph)' Soil type Site!! OrIginal stand, composillon o

Ch'V1)tlon 

-----'-1 -----11 ~ 
_ _ _ , Year,~ Feet _ . I i &?

Grays Hurbor );0,1. _____ "~sL of l., S, 101, 9 nlll"s 11 ,,0(' : (Jentle 51011['______ _ Sandy loam; clay ~uhsoll.1 ![ Rcaltt'l'l'd old-growth Douglns-Ol' nnd ti 
norlh of HnYlllond, ! I Sll,'uce, t;j
Wnsh, . i 

Grays Unrbor Xo, '2 ___ .. _ 5 lIIi1es ['list of .I,'clie, 32; 1,WO: Holling'______ . _____ : 8nndy lonrn .... ~~p- _l II SClltll'rt'd olcl-grvll'th Douglus-fir with E1
...... 

Wash, • I spruce lind hemlock undcrst(J)'Y. ~ 
Youngs Hiyc,'XoS, I ami 10 miles southeast of As- i U-ll I /;00-1,200 i 1'lulI05Irl'1I510))('.: ))"I'pIOI1I11; cia), subsoiL! T, n Scallcl'c(1 old-g,'o\\-lh ] Juugla5-flr find 1-'3 

2. 	 {orin, Or(1g. . sin-ure with spmer and h"ll/lock under­ ~ 
storr. 

I--'Cnscmlc Hend ____________ ~ miles l10ri h or Otis, oreg_ i 12 1,000 Hongh _______ •.•• _. Sandy loam••• _..... ___ •• __ ._•••_ 	 'i'),picallOU-l','nr-old sp,'u,','·hcmlock, I--' 
XelscotL Xo, 1.___________ , I!; lIIi1es north of Xcl- i ],)-10 lOU GenIII' rollin!'. •• _.. ' Anci('nL dllllt', f!llHly' JII TypicUI spl'lJ('c·hl'll/lock old growth, "'­

scol t, Or~g. loall/; h\rdpl1l1 suh-! 
00 

~oiL 
Xcl~coit Xo, 2 ___ .. _______ "\tljncen! to lin' enst sido 5-7 lOa Gentle rollillg. __ .. i Ancil'1I1 dunl', sandy: III ; Young slulIll ofsprllct' tIIl,1 hell/lock, :=l 

of Xrlscott Xo, 1. j loam; Illlrdp:l11 suh-; if. 

soil. I 
Toledo X05, 1 nlHl 2 ______ SilNz Rh'er dnlilln~c, 8 i It'i-25 1, noo ! Hough ..__________ I D('"ps:III<ly 10ulII; lINlI'y II' 'rr:lI:sition Iwt\n1l'n Douglns-fil' and tl 

mill'~ northwest of '1'0- • ,lurT. J,cmloci,-sprucl', 
t=J 
'"d 

hldo, On,,'g'. ~ 

-------- ~ -,---------------------'--- o 
bj 

I::\"I'EHIOR (lX'I'ICIDIICDfA'J'1C1 AHICAS t»­
--~~.----I~'- -------	 O 

, I 

Solmon Creck ____________ 15milcsn()l'thll'csrofQuil i tOj 1,511l11 GcnUl'sIOPc_______ : i;nlldy loam; <iCl'P dUIL_ n Douglas·fir nnd 11'('51('1'11 ,'e<lccdnr owr­
~ 

CCIlt', '\\'n5h, t \ I I stOI'Y; ,hemlock, II'IIt' Ill'S, flIHI westl'm §
I rcdcednl' 1IIl(.!f!rst0!,~r.

China .FluL ___________ • __ 10 miles south of l~(llI'rrs, I 1-'3to-l! 1.500 I,\{(Idemtt' slope____ \ Salld~'lonlll---- __ -._ •• __ H Porl-Orford-cedlu' tlnu ))ou"Jns·fir mixed 
Dreg, , with hl'mloel, nnll in/(' firs. ~ 

t;:lI I 



-------------------

• '. 
IN~'mUOH (CASCAD" SLOPJ~) AREAS 

• 

Koma KllIShan••. c.•_•••• \12 milrs north of COil' i [ 1,800 

en'te, Wnsh. l 
~Iortol\ Nos. 1 and 2••.•• Di\'ide hclW"~n ~Iorlon 10-11 I 1,300-1, SliO 

nlHI HilT,', Wush. 
l\!incrnL••__•••• __...... 15 mill'S southeast of .'rin' 12 2,300 

eml, ,VasIl. 
W1ml Ri\'cr•.•__ ......... 10 mill'S llort.l!ensi of Cal" 3-5\ 1, 800 

son, ,Ynsh. ,I 
Christy Creek............1 25milcs northeast ofWrs{· \' 6 I 2t ooO 

l fir On,n II I ~. ! 

J Age of sears includ('s the rem' of lIIlIJority of logging injuril's. 
'Site classification hnsed ont'. S. D.'pl. A~l·. 'l'eell. llul. 2lI1 (IS). 

-·~-------l---- ----....,.----~ ..- i 

On henell •• _...... : Sundy loam....._...__ ·- III IOld·growth l)on4Ias.tlJ·lI'il,h hemlocknntl §
b1 

Inw Ih's llnderstOl·~'. !:O 
Mo<lcmlc slope...•1 Slln<l~- 1011111; clay slIb· i IIt Old-growth j)ongla~·fir '\'1\11 hemlock 1'<\ 

llnder~tol·Y. 1-'3 

I
l II soil. 

Gentle slope. ___ • .1 Snndy loam•••• _.••_._ •• III Old·grllll-tIt J)ouglns-fil' with high percen~ o 
I, I Imp firs and hemlock. :iJI 

~1odl'rate slopo._.! Slmllol\' sandy IOllm•• _._: III ; Defrctil'o Douglus-fir o\'rrs!ory; 1lcmlock t:J . , rnand trill' firs undt·rslory. j-J
i 

011 hl\nch.~ __ .. ___ ~ R"nr1~~ 103m; mixture of t IV ])CfCC!I\'P DouglnS·fil· o\'('rs!or~'; hcmlock t:3 
11l'okon rock. and tmc firs IIIHlerstor~·. ~ 4 

------ -----....:......--,----~~~.~-~-~--- p:j 
t=J 
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ThplyP('s oJ injuries sludi('d w('re ns follows: (J) Selll'S ,.esulling • 
1'1'(1)] illj urles etlusl'd h." fall ing ! I'PCS, logs bl'illg skidded, [I'HcIOl'S, 

('uillps, or 'othpl' llH'('hnnicnl e.quipJ)wn[, :1lld til(' IJlu%('s nnd ax chops 
jllcidplI(ul [0 loggillg; (2) h!'okl'll lops, (':1IIs{'d hy ('it IH'I' Jogging or 
wind; Hilt! (:n SlIIIS(':dd OIl [1l('('xpOSl'd lJolC'soJ' 1 I'(,PS, 

l"nl1iug-!I'('<' senr;; r:lllg('d fl'OIlI ()('c'asiollul s('<]II(']'('d woullds (fig. 
2, A nIH! B).to 10llg ('Oil I i'n llOllS tl'unk SC'UI'S, "'hiI'll sOIlH'(iml's ('x(('Jl(lecl 
Jor' mil n.d'(:('t (Jig. ;~. ~J n nd 8). Fnlling-t 1'('(' seurs wPl'e most prevul('11 t 
OIl [ilc 10\\'c[' ImlJ or tlH' boll' Ulld fl'l'qu(llltl," t'xtl'lIded [0 the grollucl. 
Srl'Hkilps horn st 1I bs 01' brokpll lim bs of fulling lreps IlHlde sho!'! I 
nn!TOW Senl's. Shol't ,,'oUilds l'('slllCpd from rakcd-off hl'HllchE's. 

• 


F.4783l5. 478326 

FJUl'RI, 2,··~FnlliIlg" tl'\'('::; (,:lUI:'pd thes(' IOg"g"ing" ;;em" Oil Ires(\'1'Il hemlock.•1, 
T1'ee U2 ypars old. 2J.·.:{ iUl'hes d. b. h.; !:\eun; S .1·PUrl' old. /?OIllCS (/I/l108!lS \I'm; 
i:;olatl'd frum filii:- tree. 13, '1'1'('e :lR5 YPllr:, old. :{1.1 illl'lws eI. il. h.: senr 11 
~'t':u:s .olel. PO'l/POI'I('.~ ((iJilii/lIls \\'tl:< found frllitill,!!: at t h(' Im:,;C' of fbi;; tl'('(', 
hll!' only slljJl'rfieial e1een.\· had dl·\'l'lopl'cl. 

SCUI'S Illudl' dUling log skidding "'('1'(' l'onGIH'd [0 Ihc butt of {Itt' 

[1'(,(1 ilnd 10 sud:w(' roo is. 1n such injuri('s ('hunks of burk tll111 

silpwood lISlIUUy werc (01'1.1 from Utc tree base (Jig. 4, A). .:'If ('ebullicnt 
wounds mndc b.\' ('nlwl('l' im('[·ol's \\'t'I'£, g'(IJ)Pl'ully li('C'IWI' Hllcl morc 
clnmnging Lhun oth(,I' Iypes of ground-l(lvd injuri(ls. Fre(]lIcntly !lIe • 
trucLoI' spJinit'rt'd nnd toni nwlt,y slIJ'fuC'(' roots. 
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• 


• 

• 
F .478341 • .178327 

J'H1I' H I~ ;{, EX(('Il"iI"P ra lling-t I"I'P S(,IlI'" 011 II" {'s t('rn hpIllIOl'k. ,I. Tn'[' ] 2.ii 
illC'hp,; d. h, 11.; ;;1':lI'px[l'n(Ullg rl'(Jln 1.2 1021.5 fl'PI 11"11:' \0 .I'ptll":' old. l)o/UJlorlls 
lliJirlilll(S Inu~ bolat I'd rl'uln 1hi" "pnl". n, '1'1'1'(> 20,;) ill!'lw,; d, Il. h.; :'(';11' I'xl ('IHlin!!; 
fl"olll!.:1 10 lii.1 f(,pl I\:l~ ;.; l'plIl'" old. Shru/Il( SUII(/lIillo/nritlJII Hill! F()}J{(S 

(/lIIIIlRIfN II PI'£, i.~()!.ltl'd fl'OIll t Iii" ,,(':11'. ' 



R TE('11XJ('.\L :il('LLI';TIX 11 1,-, I', ;-;, DEPT, (IF ,\(dWTJ/,ITIU~ 

• 


F 4 '8,1.'8 I '83,'9 •
FI<;' HE I. ,I. F"llilll!.-ln',' illj 11 1',1 ,'ulan!l,d by -I,iddiu~, 11, ;-;"\ 1'1I-\'(':\I'-lIld 


llll.(ld II~ -,'al' Oil II f'-I f'rJ, 1!I'll Ji(>I'i" :2/1,:; d, 1>, Ii, T,'I'I') .;. -I' a lid /'''01 - \1 ;'!'I' 101'11 

h.1 ('/'all 1,,1' I nll'llll', 

Collectjon of Field Data 

.\11 di:lll\!'l('(', lu'h,dll, ilH'rt'l1ll'lli, nllci ";(';)1' 1llt':hlll'('Jllt'lIi,.; \\'('('(' 
Inl.;('11 \ritli i 1l,.;II'llillPI; I,.;, '/'('('('''; I\'('('t' ('lit nl ('oll\'Plli('111 ..;llllllp III'ig'III". 
~ill(,(' llll),.;1 oj' 11)(' 11'('('''; (,(·]I(·d \\('1'(' 1101 III ilizpd. tll('\' \\'I'I'P i>lll'k('d 01' 
<'IlOpp"rI :I"; J.'('CJl1in·d. 10 11':1('(' :llIcI I 11 ('n";l 11'(' Ill!' '('xtl'lll oj' cI('('n,l. 
\\-ht'I'" <i'·I'n.\ \\':1" :tppnl'('1I1 Oil 1111' ~IIIIIlP ('III, il,.; ('xll'1I1 dm\'lIl1'nl'd 
hpl(l\\' I I,,· ('III \11);; dt'tt';'Jllill(,d hy r'lIoppilig', Bllt I ('ot..; :lnd 11"nl't 
ro[;; lIot l'OIlIl('('It'd \\'itll log-gillg ill.illl',1 \\'('I"t' di"n'gtll'd"d, 

~ill('(' I'nllillg-tn'!' "('HI',, npp('lll' nlikp, II'lwlltt'1' 111(,.1 :11'(' lill!' 10 
logg'illg' OJ' 10 IlilldJ'nll. II() :lllt'illjll \In..; Illntil' 10 di"lillg'lIi,.;1I 1)(,t\\'('I'11 
11\('111. 110\1('\'('1'. it \111" klHJ\\II Ibnt 01111':1 f"\I' "(':It',, \\',,1'(' ('UII,.;(·d 1)\, 
\I'illcll'nll 011 th" nl'(,:1"; ,.;Incli(·d, :\11 "(':Ii,,.; linci 1'I''';li1l"d frolll lil'l' 1)'11 
III" II'!'!''' ,,[lIdipd, 

III thi,.; ";llI!h, lipid <1nln l'oll('('II·d nllt! 1'''I'I>!'d"d 1'01' :)llldy"i" \\'('1'(' a;-; 
1'0II 0 \\',; : ' 

(II ~t:1l1c1 11i,.;tol'.', ";[:)1111 dl'';''I'iptioll, :llld <1:1(' of loggill)!.' Oil lil(' 
I'('''J)('('I i \'(' ill'PH";, 

(~J S(,:1I' ci:ll:) illl'lndillg' :lg'!', po"i[illil. :Illd I'XI)!)"lll'!' Oil till' IHlIf':ll'llgth. • 
\I'.idill. nil" ilpigltl nho\'(' lilt' g'I'OII1HI; \I'ilptlll'l' lIP,,1l 01' h('ld('d; 
:tIl" 11'111'11]('1' ,,;olllld 01' tI('l'ny(,d. 
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• Id(,lltity of rot ,dH'l'(' tlH' d('('ay "~ilS suJIieirnth- advHllc('d to be 
('haraet(l)'istie OJ' was H('('olllJ;anit'd by fruiting bodil's, Hndial 
]wllC'irn.t.iOIl, "'ielth, and veJ'ti('al (,XU'llt W(II'P J'N'ordeel alld !.loU'S 
mu(k as to wll(·thl'l.' OJ' not tlrp J'ot from on(' s('nr l11PI'ged with 
that fJ'om anothl'l', Blocks foJ' ('ullu/'('s nlld sl)('C'im('lls wel'e 
tnkell hom J'ot nssoeintr(/ with Jog-ging s('al's OJ' similur injul'irs, 

(4) 	 \'011.111)(' JllN1SUJ'('llH'Jlts ill(']ud('d (linllH't('1' nt bl'l'ast Jrl'iglrt, baJ'k 
thi('klH'SS, hdgllt of stump, Jog dinm(lt('J's ni illl(ll'nds of 40 {(let 
or l('ss to un 8-inei.l1ll(ll'cJlUlltabl{· top, l(,llgth of lip. nlld (linmetC'I' 
of tops bl'okpl1 by loggillg, 

(5) 	 Tn'(' ngl' ,,'ns delpJ'miJlt'i1. fro/)) ullJlurd ring: ('oUllls of alJ stumps, 
l'X('('pt ,dlC'l'(, ndnlJl(,l'd hnRal rol made' su('h COUllls impossihle, 
A1Io\\'a])('('s W(lI'l' llHldl' for gl'owth lo slllmp Jl('ight. 

(0) Pl'l'ti.IH'llt dntn.oll ll'(,(' ,'igol' nlld g'l'II('l'n1 ('ol](litiol1 \I'('I'{' also 
]'('('0)'<\('<1, 

Compilation and Analysis of Data 

Dn.tn. 1'01' ('tH'" an'n W(,I'(, .1'('('01'(\(1(\ 011 must!'1' slH'!'ts. '1'1'('(' yolulllc 
ill ('uhit' f('('t ,,'ns ol>lnilll'd fl'O])) p\olll'd dalu b.Y plnnimC'Il'l: or from 
\"Oltu1w (,lll"'(,S, DI'('ny Yolum('s "'('I'(' ('Olnpu ((.c\ .ill tl sim ilnJ' mn IlIJPI', 
For jH'rmn.lH'lll 1'('('01'<1. d iap:I'H1I1s of tilt' O('{'UIT{'I\('I' oj' <l1'('n,\' .ill Rample 
ll'(,{,s, shol\<illg- positiol1 and ('SlN1t of I'ot, wl'l'('llwd(' ill t1H' li('ld (Jig, f5). 

Determination of Scar Age 

• TJI(' ngc' of till' s{'al's s[u<lil'd wus 1'('('ol'c\N11)('('nus(' tlris illfol'mation 
is J'('13 1('(.1 to d('pth of [)(,IIl'll'utioli and ,'olulUe of c\(,(,u.,'. Agl' wns 
ch'(pJ'miIH'd for 1,21~ s('al'S (1:1\)1(' 2). Sen'I'al of thl.' :1J'l':1S hnd m<)J'(, 
tllnn OIH' \\,('1I-<l('(ilw<l [)('I'lod of pUI'!ial ('ulling', 

TABU: 2," Sl.IIlIbo' (~r SeUI'N ,"flU/iN/. by ({(It of 8('(/1' and (1'('(' SI}«cics 1 

IIBB tn'('"j 

\\"<'>'1('1'11 Hiika Total11l'lJllo('k r;pnl{,(, 

25 155 12 JO ]77 
(j 10.,. :-\87 2(j ,10 45:3 
11-·15 2:0;:1 7\) JO :172 
J (i-20 .. '1+ . 0 (] '.I~ 
2],25 2;1 J () 25 
2f)-:~O :Hj J (] :37 
;31-:35 -In ·1 0 50 
;3(hlO. , 5 I 0 (j 
,!Jj'J5 .. ___ . .5 I (J (J :) 

• 
4f)-50 . __ J(J () () :10 
51-75 ___ _ 20 0 J 2J 
7f)-JOO ._ ] :3 J ] ! Hi 
101-12(;'. _ -. : 2 1 0 :.5 

-
'l'OhIL ___ . 	 1,0:10 ]2(i 02 1,2,18 

J .Hemlock oecun'l'd on aU 1:1 urvns ,,(uclit'cJ. ;;pr'\.l('(' 0.11 7 eou,;tal 1IJ'('a~, IllIcltrll(, 
firs llS sinp;le sClllll,'I'!'d iJ'{'('f; on jnland sift's. 
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8ROKENrop TREE Na 21 - 87ft - {;IIdio. 
LOCATION Youn~f .0ver • 
DATE 6-27-45 

NOTES ././..13, t; E.w. 

o 
SCAR "ell 
NOtJECAY 


--'OR: 
 ON.decay 

Limb 

- -- 211/2 .H: 

-20 fi: 

G
f)~cay,,'ORlvINAI.. fCAR '8" , 
017 face of' fear~- --I7t=t 

~-- --"ff. Callus • 
118" 

- --'01/2 H: 

'AY-F. 3nnOfUf 
Incipient- d~C3y 
Adv~ncetf d~C3y-~-'" 1/2 ff. 

Orkl''nql scarSCAR ''-4/1 
Ory nrce orfear72 Y~ar.f' 


21/2 H:dia, 
 C~!lUf tJr::'W'fl!':4" sInce mjvry 

Fmnm 5,-Sample of lielcl'drlL\\'illg of the O('('III'1'Pllen of rot n,,~u('i:\t('d with lo~­
gillg.sears. 

Identification of Decay 

Decays associated with logging scnrs were determined from the 
fungi isolated ill f'ultme when possible, If repeated attempts at 
isolation failed alld fruiting bodies W(']'(' not present, determination • 
ot: deca,- was has('d OIl the C'iJnrnclel' of the rot. Somt'times tbe 
oecun'el)ce of sporophol'es and advaJ)C'('d d('('ay ','ere used to identify 



---

---------

------

..• 


• 
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the rot. Such instances were iu the minority. .A. numher of sap 
rots, particularly those associated -with sunscald, could he identified 
from the sporophol'es fruiting on 01' neal' tho lesions. Identified rots 
are not grouped hy genera but ure listed uC'cording to fl'eq uencT of 
OCClll'l'enCe in the coustal arens. Except for Fomes annOSltS the sume 
frequency of o('currence does not prevail on tho in (eriol' areas (tn,ble 3). 

'rAUL);; 3.-10111f1i isolated from decayed wood of indil'iduallof/[Jing SC(l1'8, 

broken t01)S, and 8u'/18wld 011 western hemlock, Sitka spruce, and 
trw' ji1'8 

I 
Sears with dN'U\' 1 Sears with d;'cayFungi ill ('oar:(nl ul'l'ni : in Jnland nTt'mi 

, 
: X1l1ll/Jer Percell I .\"1I1I1/J1'1" Pen'elll 

Fo))/('s (I Jl nOSllS (Frjps) Cook,. _ Iti (j;{. ;{ 120 a!l. n 
F. 1)inicoia (Fril'S) Cookp _. R fi. I 11 ;{. Ii 
Slere1l1ll sa'llllllino/eniuUl Fri('s 8 li. I :{2 10. G 
A'rmill(lria mel/eo (Fries) Qu(>l _ R 0. I 0 () 

POIYPOI'Il.S l'ersicolol' Fri('R __ __ 5 .1. 1 !) :l.O 
G(lnodel'l1w o}'e{!onI'JlSI' :\luJ'L __ . :{ 2. 5 0 0 
FOl/les (1)1)/0IlUI1l8 nr:lllr.l t:ill :1 2. 5 0 0 
Polyporll.s (lbielillUI1 Fl'i<'" _ 2 J. I ]2 ..J. [] 
Poriu. weil'ii :\luJ'l·____ _.. 2 I. I 2 I 
Fomes Tobusius KlIl'~L ._. _ _ _ J .8 J .:1ILenlilllls le1)id(,11.~ Fl'ic'L_____ :I .8 0 0 
Poria slibacida. (Peck) StH·('. _ :I .8 72 , 
POl'ia:;P1L __ .. _________ 0 (J IJ. :3. (j
P. carbonicu (h·erh.1____ ._____ 0 0 ]] a. (;
P. cocos "'"01f.1 • ______ •______ .. _ () 0 2 I 
P. 1I1bipelilicida Bnxter______ 0 0 I · ;{
Slercwll SpP.3 __________ .__ 0 0 ·Hj J5. :1 
Coniopho/,(l cerebella PPI'S_ .. _ 0 tl I • ;1 
1'rechi81J01'(l. 1'arluloides (KaJ';;t.) Hog!'I'''. ___ 0 i 0 1 · :3 
rnidelltifiecl'_________ .___.1 2 1. I :{\J ] ;3. 1 

]20 lOa. () ::30] 100. 0 

Fomes 1JinicoZ(l _______ ._ J8 :3 ..L 0 :~ ~ 
Lenlin1l8 klllljj'mam:i Dlllilh G ] 1. ;)
Sieremn spp_______ .. _ _ _ .j I. 5 
S. san(lldnolenlu1il____ ____ _ .J 1.5 
Fomes pini (Fries) 1\:al'sL. _______ . !~ 5. I 
PolYPo1'1I,8 {luillliuills Peek _______ . _ ] J.O 
Poria 1ll0niicoi(l, :\IuJ'!'___ .__ + ___ _ 1 1. 0 
Uoniopho/'(l. cerebella _____ ._ __ _ _ _ _ _ ____ .. 1 1.0 
Fomes lInnGsus________ _., _______ , ____ .. _ _ ] L!)
JIydnu1/l. sp _____________. _______________ - 1 1.0
Unidcnlified 4_____ •• __________ • _____ 13 2~. 5 


TotaL __________________________ ! 53 lOO.() 


See footnotes ut end of tUble. 
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TABLE 3.~Fun[Ji i.solated from. decayed wood oj indiV"iduallo!lyinfJ scars, •. 
broken tops, and' sunscald on western hemlock, Sitka s]Jl"u.ce, (md
true n?'s-Oontinued 

'l'UUj~ j·'IUS (grnne! fir and Pacific sih'er fir) 

Fungi Scan; wilh decay Scars with de('!l\' 
ill ('oastal arp:lS in inland ureas' 

N1(1l1bl'r Ij>erc('ut N'Il1lli)('1' ! Pen'elllF01lles anllO,~Us_ .. _____ • _ .• 
]5 :32,0Sler()~I.m spp__ .. _. _. _. " ... 	 3 i: ~ ... 
612.8PolYPol'lls a/Jicl'in'/l8_ • •_. . _._... .'"

Poria spp___________ _ 	 4 8.5 

:3 G.,1
Fomes pinicoia_______ . . , .. " ... 
1 2,1Trechispora sp.___ ...... ... 1 2. 1Odo1l1ia sp ____ .... _ 
:J 2. 1Unidentified j _ .. _ ......... _ " .... . 


" " ](j a4.0 

,1/ 100. U 

---~---''''''---''''-'-'''''''----'''-''-' .... - ...~~.--~-..-...--.~-


I All isolated from scarr('d tr('PS on Hollis Cr(,pk IlJ'Pt\ (Area 7, fig . .I). 

2 The first collection fraIl! t.ll{' Pacific Kortll\\Pst·, 

3 A1-ypical for .Slcrell II/, sa'llr/uillo/entU'III; tllPrpforp c:lm;sified ns Sterc/1I11 RPP, 

• Inclmll'S conttLlllilJ:lted cultUJ'('f; II'lwrp identity of tllP fungus cauBinl!; the 


wood dpcay was oiJsclIrpd and casps wlwrp isolatiou attempts "'ere ullsucces"fllL 


Some study areas w('\,e re.visited seYel'llJ months after the felling to 

recheck the extent of deciLY, Hole Iht' O(,CUl'J'ell('(1 of Jlew spol'ophol'es, 

und collect additional rot samples fo\' culturing, VVood-rotting fungi • 

were thus finally isolated from n. J1 um bel' of seurs from w11idt fungi 

Jlad not prc\Tiousl,Y been cultured. In all, more than 1,500 cultUl't'S 

of wood-rotting fungi wCre made. Sonwtim('s s(~veral isolations from 

one seal' weJ'C neecssary (0 detcrmine extpnt of spread alld penetration 

of the decuy, Fungi WCJ'e listed as 1II1idt'nti{]ed if dett'l'mination was 

not, possible JI'01l1 cultures, Jruiting bodies, or typieal decaT, 


MOST IMPORTANT DECAYS 

Fornes Root and Butt Rot 

Fomes root. aud. butt rot., causNI. by Fames annasus,'J afl'pds nU1I1)­
spceies of cOJJifers and t'spceinn.\T pines (3, 10, 18), It JS :1 ('ommon 
rot in dead. 11.11(/ down (l'!'es in the ('oastal arcas of the Pncifie North­
west (3), Englertb (5) Jound that 1<'. ann0871S is the most important 
Jlcilrt rot JlIngus of w('stem 11('mlo('k jn w('stcrn vYushington and 
Oregon, This rot usually is ('onfinpd fo thl' but! log but s01l1t'times 
extends upward 40 feeL Ot' morn, ,R/loads alld \Vright (15) found 
t~hat infection commonly ('nters hpmJoek through wounds and not 
nceessariJy t/u'ollgh the roots. 

In wesit'l'Il hemloek H,nel true iiI'S, Fames an:llosus jn the incipient 
stage is usually rec/dislt brown in ('010)' and is quite easil,\T recognized 
(fig, 6, A). Iu the lutel' 01' advanced stage, the rot forms limull white 
pockets, w11icil fi!JaUy change into a spongy white mass of cellulose .'., 
containing black fieeks (fig, 6, B), 8po1'opl1oJ'es nrc perennial, occur­
ring inJrequently 011 standing trees but occasionally appeuring ill 

, Fungi identified in this study are listed ill table a, 

http:s]Jl"u.ce


• 


• 

F·478330, .178331 

• 
j<J(;["H)'; 0, ,I. I )l('ipil'lIt ,<laJ..(1' or 1'0 ( ('Hu>,('(1 Ily F(jI/lC,~ (11/110"1(". TIl(' rllllJ..(lI'; 

PlIlt'l'l'd thi" \\"\'"lp)'11 IWIl\!ol'k tlll'Oll"'ll (lip ~-I'('a!'-()Id lo" .. ill"· ~('a)' whit'h 
('xt('lId1'd rl'l)Ill I' to 2\) rp(!( niH)\'(' g)'o~lId. '1'1)(" fat'l' or th(-:-:t.:t~' b d;·jl'd oui 
tClispha!'dt')wdl. III ~ ,I'PIlI''; )'oi had pl'l "t!'Hll'd IIll)I'<' (ball htllr II'a,\' (0 tht, 
('l'lItt'" or lhi,.: 12·1-I'PIlI'-old "'1,,,tl'l'Il 1)('IIJ1ot'k (2·0 illt'IH'~ d, h, h,l. 'I'll(' IlITOI\' 
poill(": 10 ilH' whill' 1\('I'ial 111,\'('('1 hll11 , II'hil'h <It'(ill(''' lilt, t'Xlt'1I1 or tlt'(':!.,\'. TIH' 
1I1,I'('1'1i II II I d('\'!'lo/l('d art!'!' di"s(,(,t iOIl. H, Adnllll'pd "la.U;t· or !'O( l'IIUl't'd h,l' 
flO/III'S ((I/I/(),'I(S, 1'0(,1;:1'(" :ll'(' lill"d \l'i( h \I'hi(l' )1I,I'('l'lilllll IIlId o('I'a;.;iol\al blllt'k 
!I('ck", tllthi>, ;;(IlW'of (ht, rot till' 1I'00d is )'pdllcl'd to Ct.'lllllo:i(', 
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• 


F-.t/BiJ.' 

l'Ifdln: I, FiliI/I" 11IIIf{!S{/,' ~pllJ'"phon" ~h()\\ illl!, h,\'llII'Hilllll Ill' P()rt' IIlldl'l'~lIl'r:J(''', • 

TILi~ ~pul'()ph()n' \\:t~ i'olilld fruil hll!, jlbl 1",1,,\\ :111 lilt! (':II'il y. ~() r"1'1 :iI",\'" 1111' 


groulld, ill a til iul!, II "~I ..rl! l!"IIt1'H'k, '1'111' fllllgl'" "Ill 1'1'1'" " faJlilll!,-1 n',' 'I'tll'alllllil 

I,S(i,1. 

I'oot ('1'0(('11(';; 01' ill holl(l\\ iJul t,.., '1'11(' ,,;pol'ophol'('''; :II't' ,.;1 11'1 rJikl' (It' 

rinl, lIl'l' 1,1'0\\'11 Ilil III(' "PP('" S\I['rnC'(', ,lIld bn\'c' :I \\11111'- 10 ('l'('nlll ­
c'olol'pd POi'(' Ilildl'I''';lIl'r:l('p t fi~, -;!, 

.\IIII()lIdl FOII{(S (IIIIIIISIIS !!PIH'ntll\ I"; ('I:I,.;,.;('d n,.. n mot I'!lt rllll~'ll";, 
ill tlli;; siudy il \\:1;; i;;(l!nl;·d f't'olli ;;('\'('1':\1 pl:I<'!'''; otlli'I' titall ;'ollt 
senl's rrOll1 IHls:d S(':II''';, 1'1'0111 S(':II'S Ili!!1t Oil 1111' hol(" I'rolll ";IIlISI',dd 
ll'siOIlS, :llld ('\'('11 1'1'0 II I ill'lIkl'll top,.;, 'i'h(, (':\lpll( ur !.tH· dp('n,' I':lI'il'd 
wilh tit!' ag'(' or I Ii(' Sl'nl' t Itl'oll~h wlli(,1t ill 1'('('1 iOIl (ook pl:t<,(" 1)"(':1.' 
d('I'('lops 1':lpidly ill its (':Iriy st:l~!';; nll<i f\l(lt'!, ;;IOI\ly ifl ils n<i'-:lfll'pd 
SI:I~(', ~ill('(' V, (Ill/tOS/lS dp,.;II'0Ys Pl'ifllHI'iI,\ Iltt' li~flill. I Ill' d(·('n.n·d 
woud, (':\('I'fll ill tit(' IlIosl ndl':llI '('<I sl:lg'p or Ib':lY. i,.; ,.;till \'alutlldp 
r(lI' 11tIPl'I' pulp Ill, 

Stereurn Rots 

({ots (':Il/SI·t! hy S('I'I/IIII S(/lI!/lIiIW/lltillill IIfld nth,,!, ,,;p('l'il's (II' 
S(U'II(/// \I'('f'(' l'IIC'Ollfl[(·I'(·d su I'f'('(jIl('lltly ill :t",.;()('intioll \lith lo~~iflg' 
,,(';II'S or \\'('sl(,I'1I 111'flllo('" [11:11 1111'\' I':lflkl'd ;;(,('01111 1IIII\II'I'i(,:t1I\' to I'ot 
(':I us(·d hy FIIIIIIS II 111I(Jg/[,~, TII('~(' I'll I " \\('/,(' Jl:ll't i('ltln 1'1,1 pi'p\'nl('f\ l 
Oil ifllufld silc's, '1'111',\ 11l1\'(' h('1'1I f'(·('o),!:f1i;r.l'd :h \\'idI'S[lI'!':1I1 ifl :\Ol't h 
Afll('l'i('n ill l'Oflii'('l'OlI" SIII"II llf1t1 I'sl1('('i:lII,\ :IS :I 111'111'1 1'01 or hnls:lflle 
fil' (I, I,lL /,1, ~p('('ip,.; or ,"""/tl'l/IIII also IUI\'(' ['('('1\ :ls,.;(wintl't1 lI'il" 
dyill~ of' y()l1l1~ f)oll,!.(lus-fif" [I'lIl' fir,.;, afld pill('''; Il,ll, Jo'r('qlll'f1lly 
SI('f'('IIUI 1'0[": 0('('111' ill d(':ld SlIp\\oud: liIl'l'P till' iflrl'('liofl luk,,;; pln('(' 



• tbrullt!:!: Wf.ln,d ... :>11 Ii\j,;!..!· II·!'(· .... II lla ... l,,·"I. !'I'purll'd tlwt ..;tp/'Plllll 

l'ol,lil,(· ('01 ('lllI",·.! In l'IJ~II/" 11t,1'IIS'I.'. dtll'" !lU! (link!' liif' \\(lod 11-,,,1(',.;::;; 
[(II' pulp /1;, , 

:-;(-('[-11111 rul ill \11'..,11'1'11 1,('(II!IH,k nlid IiI!' [rll" fir' j.., n I,('{J\\II frillblt· 
(((,I·tI,' 11 P"(It'1 raIl'''' I ill' ."HI· l1tl'ol(:.dl (·:\jll,-."d ",tim nocl :llJrI ,,;pl'('lld~ 
illlntl\!' 111'Hrt\\ood ill il'l'I':!'lrinr form Ii!.!'." /,11 t 1')' it JIlliI 1)(, oll-.,'ul'l'd 
by ollll"", fa,.; I"" !!!'UI\ ill!! '!'ol". Fn'qIH'nti,\ --lIlall. tllill. ;llIlllIHI (·()lIk~. 
partl,l flal nlld p'!I'II,\ hl'llC'!\('tlik", an' P('(''';('1l1 ,Ii!..!'. ~l Tl",,.;1' fllf'ilitnlP 

F '''8';4, 

• 
FIt.{, U:\" l{,~\ (·;1 ' t ...."t\ h\ "." .n· ~H/l.JdlHn!(!I!,(Nj (~I'n ....... ~p("·tio!t ('ttt frutH 

fallHl!.!~ln·" .... (.;.,. tll.:1 \\t· ... t ..yL Ijt'ndul'h, :-;(';I~ I'\'(('rllh,d fHllU -;- If! 21 fl't'l allo\p 

nil !.!fillll·d arId \\;1 .... III \I':tt ... did \\h"ll ptlnttl!!r:lph,d "rIll' rot i ... 1J111lirn'd IIll 
1:w "ro......., ~'r iflrt'" ;11 "" ("I<! i • .f: :Iflf! ~().;j r""i ro.!i1f I.wa f llw hoI I (1fn alHI
• 

tup ot ~lj!' "'(-aT l~ La .... l>'.II·l:d.,,1 \\1,11 ~h~q ~llt iW:1t'\\\ood 'rLt ill\)~H1:H' th....­
"uluf:1l1n!: ,t! t!rt jurilon' HI t:,~' 1,·tt .... ,·,·!j •. l I" p:dL,u!nl!u':d l:d"l L"!l!'t\\ftfld 

~t!d i'ill d·t':,", 

r.F8HH• I'Jt,\'UI:. ~I, TYJllI'al dri..d-lIf1( "]lOI'Op)"'/'I'" or a ",p('(.j." <If Sit r, ,,/I!. Tid... b tlll' 
,.IW!p m",..! rn·'1I\1·llll~· ,·w''''lIlll'n>.L .\lllllnd "il'>, 
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idC'l1[ificn.tion of the rot. Thp\' spldornl'x('(,pd:2 inelll's in \\·idth. The 
upper sudlwe' of 111<' ('ollk i~ ,;lll~.'· 11Ud pill(, olin' ~t·il.'· to hull' in color '. 
anel drips t.o il gnl \'ish-brown colo!'. Tit!' ltl}(iPrsUI'fll<'l' is smooth ilnd 
blepds l'cndih- ;dl('[l fJ'l'slt. This t'ot (lid not ('lUI';!' U$ gJ'(·tll il volume 
of clC'en\: ilsino,;t of the o[hl'1' rots ('IH'Olllll('rpd, .Ful'lhl't'JI1or(',rnost 
of tll(' sCllrs inf(~t"tpd b," :;p('('ip,.; of Stl'/'( Iff([ \\'Pl'(' n:lat in'l.\' young, 
commoni.'- ii [0 I years of ngp, 

Brown Crumbly Rot 

Bl'own ('rUnl Illy rol. efLlIS('d by 1"011/1 S }I ill ito/a, wus til(' 1110st cOlUmon 
rot found in Sitko spruee. It also cnllsed ap[ll'C'citlbJl' volume loss in 
westf·r.ll hemloC'k and tl'll(' fi 1'': , 

The ineipiC'llt stn~(' of the d('('Il.\· is indicil(ed h.\- it fnint y('Uo\\'ish 01' 
bl'o\mish discoloration. \'~oo(l in tll(' :ldnul(·('d stage of dcc:n' bc­
comes n Ji~ht reddish-brown ('I'll III IJ1.\- mas;:; t1wt ('\:('ntulllly bl'eilks 
inlo cnbes. Prominpn [ whitf' my(·pliol fplts UUl.\- d(,,-piop inLhe 
sW'inlmge (,t'flcks (ii~. 1OJ. Spol'opilol'(,s :U'P \'('l',\' common flnclllppear 
as hard. \\·oody". p('J'('nni:l1 silpif- to hool'-sltuIH'c! conks of fairly lill'ge 

• 


F·478333 

Fmelll:: lO. --T,I'pi('1t1 hrown ('rnillbly rot. which l'utfll'pd western hemlock through !Ill • 

ll-yctlr-old SClir. Tlw ,WILl' (,X(Plldl'd [mill (j tot:{ feet aboyeground llnel varied " i 
from 0 to SA iuC'hps in wid.th. TIl(' white myePljal felts, typiNlI of (hiS decay, 
are ju:;( beginning .to show lIPar (he ('cn tt'r of t he tree, to tile I('ft of l he ruler. 
This decay rcsulted in !ollg-IHltUllg tlnd culting tt short Jog, 
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>;11.[' tfiu;", II lllltl 1:2 Till' IIPP"/' ~.ll'fac·,' til dw ",,"1- I" U:"Ill'I':illy 
>;mooth. zllll1'd. u:nJ\ to 1'\:11'1- II! 1'<lI,,1' :lIld ~!)/l\l'lllll!''' Iw- n \\ id .. !'I,(l 
lIlHI'u:ill, '1'[11' III I"':!'"II 1']':]1"1' j ... II hill' III \\,11,,·,\ j"I, ill 1,,,1,,1' 11111'11 t'n,,,ft 
lJlI! hp'·Olllt' .... 1'1','(\111 I II hl'll\\lli..;iJ ''IHlII '(11'.\ Ill:..!' TI,,, ill\ I';'jllr til' \ Ill' 
('(}llk i... 1l1Odl'ral p l\ firm. II i;11 a ,.jHlJ':I!'I('l'i~lJr':tlh li:.dll \1'111111 ,'nloJ'. 
BJ'()\\li ('!'l1ll1hl,\ rr;j nlpidl.\ J'l'udl'l',.. \ II!' \\ ood ll"..fl''''' 1'01' 1·,lllp. 11lIllill'J', 
or "\"'11 rill'!. 1~!l11t t/t'lld -":Ij)\\()"" HII" In'HJ'tll!l"d 1I1'" ntt:\f'J,;"d, 

'. 


• 

f,4!'BI.\ 


FIlii IH.ll I··"n"d \1 ,,,I "I'll 1(I'11!1",·j\. 'hnll Ill~ Ill!' r1"C':l\' C':l1l,,,d 1,\' FII'''''' /Ii/li/'ofll • 
IUI)~tl~ ill Ih.. im'il'il'lli 'I:t~". III lit" 1ll:lI'dh' III' II;.. -";11, Ii, 1IIf' lidll~ 1\'"" 
th.. "'ur 1'\\i'IIlI"r! 1'\'0111 III!' !!llIlIlId IIJ1 I" I, r"1'1 a lit I Ila' 1 1'1101 II itl... Tlw 
dl'!'t1.1' ,'\II'ud"d II. jlJ r"I'1 [11 :lIltiililllr \0 r /I/I,i,.,'{" , r tlflll""',' Ill." j-ol"ll'd 
frolll tlll' "'aI', 
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1'" 'II II'\lt \\. IiI ',UII". III" I, ~ 1>1 1'1, t', \I,I:!I \ LI\ 1:1, 

• 


l i' lU I:! T,\pi(#~il ... !tI'l{111~r·"f"lflJldlor""'llf /'1t!11., '1,'1,/", I!, t.!)'IJ\\itl~(\lt tltl' ha:--I' 

\,f :! \\i'''';,'1 1, tWndlll'r. "11~1!l fTI ;,1 (;)':t\ .. lI:\dH'l \\ .1-1, ·('hi .... l~ l!W 1 \ p!,.~d rl'd 

j" 1 fo· t~ q! ~ ill' .... pO!·'Jjdll.rl 


DECAY BY AREAS AND TREE SPECIES 

Coastal and Inland Forests 

lUllit ~ '/!I.'.II."-','", "«IJ: ... t·~l f!.~ Pt'l"'f':i1 1,j 11", nd,·t·' P.'f'" 11' \\,·~t(~I'11 


/;I'lIr1'l1'k If. "I':t~fal l'llll- Llil '.ld, (0 I" 1""\,\ lIf 1111' II f"I'lillll" ild:tlld 

Illl.;" ,: 1:,>1, ,'1<1,,,,,'; i . .1 • Iii' :/ui!,rJ 1/,,11,11, /', 'M, "I'r"I/'llllls, 

alit! (t"I' , '/(}I!dl t f(fif'fll J(," \\t II fnill\d (ltd, Illk lrt'I' .... :linll!,!' tLt' I'otf""ll .. 

'I'L" 1'0' f';Hl""d \;\ ,'-.:, '. ',I, ";;",'II,,,.',,:t"'I' \\11' -1I111.,\\'lllJl Inll,." 

ahl!lldllf:l iii "'HI 1'1,,', \\"-('1/; i 'Inl..d" fli illlal:.! ',lal,d- tlltlll III "tI;I"lal 
-Iallll" :Ill.! Ii" 1"1- nlll"'.! hI 11/,,"1 III II", /'",;11 -l""'II" tll,," 1\"1'1' 

ll/l'I'" llhllild:1!1/ ;ldallli 1{{Or (';tll-"" hI I" ",,' /,;/.;, "/,, 1111" III()-! 
alnll"lal" II, "lIl1"lal "PI 11"(' 11\11 111"'111'1",,1\ ill nil -Ialld­

()!,,,,,;; cla""rI!"d -,':tl- IIll lH'lnl",." .-,Ii 1 Ifl' fi:;.-, p,'n'(·ltl. IHld 1/,'(';1\, 

,\Ioll!.!. til(' "Ila-I :,1 P"\'l.II! II.'!'!' 101'..1'1"11. allll,·",,1 ,,1'111,' ('IIH'" I{n\l~'I' 
;" 111'1'1'1'111 \\1"" llifl"'l,,,i 

:--I'Ur" "r ~'H I,a -III'i!'" -llllIpkd 111.1,\ ulllll:..!; IIii' .'i\l\-I, -tnn\ I,d :1" 
JlI'!"'I'lll wl'Tl/1"1 :---"1/"" "I ~1':!lId IiI' lllid )I:lI'di,' "ill "I' lif', "lllllpl,,')
!ll,h II]! .lIInI:.! ;JI',':I-, ,,1,10\1 I,d ~H! \11'1'1"'111 illr,·,', jill!. 

Hemlock. Spruce. and True Firs 

'1'111 :,:':1 I"!.!':.!.' I!l;'! iHjllllt''' IrplIl ,,!tH'i, 1IIIud-tl"I';!,' II/II!.!.'I \\"/'1' I",oltllt'd 
'Inlll,. ;;, art' ",IIIlI'lllwl II''''' rllHlIllldf of' IItI' illj11l'i,'''' I''\Hlllilll'd, ,\('tll- .', 
:llly. nil ')\,'nill 1l1f'l'a!.!.'I' of 1.,-, 1)I'1'{'I'1I1 of IIII' "'1':11''' \\1'/'1' illrp(·lpd. hili 
fn'llll('lItl.\ ""'Y"l'ld ""'nl'- I liT II ITll19' 1,1,1"" (n (':It'lt olll!'l' II l'l'l' nil illfl'l,tl'll 
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with the SUIlH' rot lllllgUS iWcl were lisLecl us Olle inJection, Kot 
lmeolllmonly, tL sillgle scal' had mo('e than ono infection and eould 1.101 
b(' ('l'!-\dited to au," specific Ollr, Fo(' these reasons, lltl' JisLillg ·01' 
infl'diom:i b," host spPci(~s "'iLl IIOt ('h(·('1.;: with tbe' toUt! lIumber of 
inj urics "'.it It .iIlJ~\('t iOIlS, 

rre.st('rn h('mlock. --Fom.es WIII08!18 ,,'ns tht' rot. :fungus most fre­
qUl'lltl,'- IlssociutNI with loggillg illjuries ill wt'stt'rll l1l'llJlo('k. .8tel'l'um 
SP('eil'S wel'(' st'eond lluJ)}('('ieally !Iud oft·('11 \\'('('(' cOllfilled to the 
Sitpwood, FOIn('s jlillico/a \I'ns thirdlin Ilumbpl', Poria weirii, (J.le 
d('slnldin root rol fUllgus ('0111111011 ill Dougllts~(iL' young gl'o\l,th, 
\I'ns responsible' 1'0(, thl' rot in 4 scars ollhpmlo('k, Hi! lIbo\'(W'ound, 
Of 1111 tlH' 1'01 fungi listc'd fot' II!'Inlo('k, nil but Poria CO('08 Itll.d been 
J'l'ported 'pI'p"iou::;ly ill this J'(·gioll. 

Sitka sjll'llce.--FoIrU'8 pinicola \I'as 111(' most dC'stnJ('livl' alld llIost 
J'n'qlll'IlII,\' (,1l(,Olll,tPI'C'd rot fungus ill Sitka SPt'u('(', Lentil/us kuu.tf­
mallii nucl PO/,Ij}JOI'IlN !/llttulCL{ns W('.I'(, found onl.\' 011 Sitkn, spnw(', nnd 
Fome8 (li/"110,~U8 \yas rl1l'cl,\' fOllnd Oil this sJ)(I('ies. OJ thp Lotnl of 
12(j S<:IlJ'S stuclit'd .ill Sitka sprucc 011 jilt, ('OilSt ilrPtlS, 7:~, 01' 58 PCI'(,('Ili. 
\\'('1'(' iufcekd \I-.itlt ut It'llsl 1 or til(' 11 or mol'(' rot Jungi j'oulld on this 
sj)l'('il's, 

True fi/'8.~~-Jn gl'Hlld fir ll.lld PneiJi(' s:\n'l' fir, as .in hemlock, FOIIIl'8 
aJlIl()8US \\'us the most ('om mOll Clluse of rot. St('J'('lIIn species, otiJpl' 
than ganyuinoll?lIillm, Wl'l't' second in Oe('U1'1'el1 ('.c, But S. 8ClIl!lllill­
ohntll'lll, ('0l1U11011 .ill both hcmlock !tile! spru('t', ,,"ns Ilot J'Pl'OrdN[ ill 
Ihr trut' firs, Of th(· total of G2 SCILI'S Joulld 011 trut' iiI'S east of the' 
('Oitst Range, oU, 01' gO JWI'tl'nt, \\'ere inJected wilh allenst ] of the 8 
01' more rot j'ungi foulld ill thcse speeies, 

FACTORS AFFECTING DECAY IN LOGGING SCARS 

Some 01' the Jactol's that have It bCllrillg OJI the ineidenee of decay 
\\'\)('11 assoeiated with logging sen!'s have been evalunJed, Records 
fU'e pr('sellted hCJ'(' for \\'cst.('1·JI hemlock oul,'" but resltits w(,1'e similar 
1'01.' the other species sl udied, The stitllds studied \\'(')'c llormally 
stockl'cL To determine tbe efJ'eds of porcent of ('ut 011 the distribu­
tiOD. of SCI1./'S on lhe trees, the frequency of deellY, and the nmounL 
of sLll1scnld unci windfall loss, the areas studied were rougbl,'- grouped 
as light,mec!iultl, 01' hen.v:,;, cutlings. R('.!1lovnl of mor(' LImn 45 
'p!~l'cen t of the bmu'cI-foot yolumc \\Tas classe.d ns 11 !JPt1\'Y cu t, 30 to 
45 percellt was clilssed as n.medillmcut, and less tLULn :30 perceni wus 
elussecl us ligh t. 

Relation of .sCCLI' height to percent of cu.t.-Lighl ('ulting produced a 
bigher pereentage of sCllrs llettr ttl(', buse of Lbo trees than n,bovo breast 
height, tlS illdieaLed in the following tablilaLiou of 1,O:{0 sears on 
western hemloek: 

j~·Cllr.'1 below If.a fed SellTS aboN 4.5 fed 
Intl:'llsit\' or cut: [/l.II"lf/(JCr) (l,erwll) ~lw7nbcr) (percef/t) 

• 
He!lv}'_~__ J24 a:~ 252 67 
MediulIL. _ l66 54 144. 46 
Light •."_._. ___ ._. _______ ~ 22!) 67 1:15 33 

The l'eslllts, while statistically signifiCtlllt, are !lot thorollghl.Y under­
stood, Possibly there is a higher pereelltage of bllsal scars aner a 
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light cut because mort' trees are ldt ill the sland to be inj Ul"ed b.v 
skidding, whercas ii, henvy cut lean's fewer trees to be injurcd. Also, qJ.
in 'hetl,Y.Y ('utting, n, skid trail is often n'used so tlHlt only a few nc,,' 
scm's UTe made after the iirst skiddill,l!. Heavjrl" ("uts ('aused sig­
lliii('antl)' morl' sears at points higher llwn 4.5 Jed. 

Ihla,tion of 8CW' height to occurrence 4 decall.~-FJ"(lquen('.\'of infection 
deC'l'enSNl signiJi('n,nUy from the ground up, as shown by tile Jollo\\'ing 
tabulation of 1,O;~O logging selll"S wi I h and wi thou t tlt'eny: 

Tnllll.'w(IT$ Srur."i with df(,UV 
vttllllber) (/llllI/ller) IwrcclII)~(,lll' .iOl'tLliulI: 


Jnn)O\:L._ .•. :3:{ 27 82 

0-2 f('''l abo\'" "TOtlllcl :{O:l 25l 8:1 

2.1 ····1.5 f('('\ " IS:{ 12:3 (j7 
l;ow(,1" trullk (·1,5 ft'P\ 10 bm;p uf ('1"0\\111. !3HH 215 54 
l"ppeJ" trunk (bm;(' of crown to 8-inl'11 

lop dft1ll1('t-ei"l _ SI :lS ·17 
Top (:tbo\"(' 8-illdl clia.llll'!l'r but lIot ill ­

l'ludiug brokf'1l \ op;;) :\1 ]5 ·.18 

TIlt' prolHlblt' l"('t).sOIl for this (k\('n~ll.se is I IlilL moistw'p ('.on<1itiolls eiosp, 

to till' gJ"Olilld tU'e mal"(' :l"tlYombh' 1"01" lh(1 stnrt oJ e1e('u.,- thall are the 

drieJ" ('onditiolls high('J" 011 I Itt'. IJ"ullk. 


Relation of the percellt (d cu.t 10 O('('UI'/"I'J/('(' of d('('al!.----lf light cuttillg 

I"('sults ill il, higlHII" P('I."Cl'I1Lag(' ·of SCiU'S lI('nr thl' hilS(' of the IJ"(,l' iI.lld if 

c!('('.ny is rnOl'(' freC[urilt ill th(' JOWl'J" S('iLl'S, till' highest ill ('idt'IH'(' of 

([('('ny 1)('1" senl" should OetUl" ill thl' iU'l'as ('ut most Jightl.\'. This J"('ln­

tiollsilip pJ"o\'pd tnl(' .in this sl lId.\", as shown h," thl' followillg datu 

011 loggillg selll"S \\"i (h dp('t'.": 


:1"01(1//1111­
uillff.'u'nr . ., .';'·(lr8 wiLh r/rrllU 
11/./I/II11e(1 (-11-11 /II1,erl (parmi)] ll{('l\sih' of rut: 


.l-l ..(n·,' _ :{71i IS5 ,I!) 

;\]('dilllll. :~.IO I\)2 02 

Li~hl_ :{4·1 202 85 


TIl(' (1"('Ild J)I"O\'l'd sl ltl isL.i ('uJly sigu ifi CH.! \ t. 
Rtla.tioll (~f 8cal' e,lp0811re to OCClf,I'l'ena of deca1!.--'.I'11P diredioll thnl 


:~2J Jogging S('i\I"S flU'l'd \,"as re('ordC'cI t·o dt'll'l"miLJ(' .if exposurl' ill­

:flUl'lI(,l,d the O('·(,UITPII('P of dl'(:uy. Seal' PXpOSUI"l' wus lisll'daeeordillg 

to poillls or tilp ('OmpllSs, ltlld d('('nyo('('UITPd ill 287 of t!.lPI1l as-follows: 


'/"llta//ou· 
ainu ,'{('r/r,I£. Sl't"," willi dCi'flU 
(1/.IIml,er) (1IIIIII/ler) (1Im't'lIl)ExpoSUI''': 


.:\orth. ,I J 
 :{4 8:{ 

.:\or\II('([:-;( :{O 28 0:1 

.:\orfh\\"('~1 'Ill a8 8:l 
HOllth 2-1. 21 87 
HOll UH':t.F\. ·11 :{7 no 
Houtl1,\'(',ql 40 -15 \)8 
}~a~l ~_ ,15 'II 0.1 
,rpst '.18 ,Ia no 

Difl'('J"('DCPS belWN'1I ('XPOSlIl"('S W('I"(' 110t sLatistienll.r sigllificn,lIt. 

i\ormnlly n. SllU,t!l'>d, moist l'xposure js mOl"(' r!lYol'ubll' ror LI(,('u,\' than 

I), SUl.IlI,., d.!T oue. But most sears stucii('d \'"('1"(' fuiL'''r \\,(,11 slUl.ded 

been.use til(' '5('l1r1"l,d (n'os \"(,I.'e .ill stHnds onl)' JJU.rtinlly ('ut. 
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Relation of 8C([1' size to O(~CUI'I'(I/('(" of dccay,·-"·Smn]] seurs 'H'rC' mOre 
numerous than Inl'geollesund \\"('1'(' ](,S8 JI'(\Cjuentl,\- d('('uy('cl, .as 
iudieuted in the follo\\-ing tabulatioll of 908 Jogging S(,lll'S in W('st eJ'Jl 
hemlock where tlll\ limits of deeuy ('Quld l)p ddinite].\- ('stnhlisllc-d: 

1.'o[1I110!1­
gIU{) .'fcurS Sellr•• lIit" rifcllf/ 

Sellr an'a (:-;(J lIttJ"P fl'P() : 'lIulIll)t'n IIIUm'Jfrr lj}t'rCf/l i } 

O.t-G.5 :t5:O; [;f:j 4() 
0,5-1.0 J {j:{ lOX (j(i 
1.1-2,0 J,"j(j 11!1 10 
2.1·-,,0 210 I,(i X·I
"J If,O. ~.l 1:-;.1 ]00 

Of lilt' 52] s('nrs ] squn.l'p fool 01' 1(IS5 ill 1l1'(,:1, ollly 4R JWI'c('lll W("I'O 
dc-cu,n"d, Fo1' s('nrs lUl'g<'r tlt:11l ] s({unn" Joot ill 1II'(,:1 11](1 IlPn'('llluge 
of c\pcuy ill(·!'t\u;:;pr! rapidly. J I I'(':wlt('c\ 100 1)(,1'('('1l( for s('m's lurg(·l' 
lhun 7 Squill'(1 1'(I('l in n.rl':t. Tltisillformtllioll is importunl (0 lltr~ 
(O.l'('st('1' sinc(' it has u dirp('[ Il('tll'ing 011 munag<'JIl('lll pmcti('ps. Tn'!'''> 
with ,YOUlllls hu'gl'l' tlllln 1 l-i(juul'l,fool should 1)(' :;n\yugl't\ HI OlH'P 

nncl Jlot kH until till' 1I('xl ('ut (iJ)~ (',n'I(I, ('OI1\'('I'f;('],\', tn'ps wit Ir 
s('urs S.lJlalJ(lJ' til:111 1 sqUU1'(1 Jool .i.1I lll'('(\ ('tlll 1)(' mol'(' f;nf('ly ll'ft 1'01' n 
[u l 1Il'P lHu'Y(\~'t. 

DECAY ASSOCIATED WITH OTHER iNJURIES 

Sunscald 

SUIlf;('nld .It'siol1f; W('I'(' I'(lportl'd 1>.\- .IJu\)l'I'mnll U]) ill 104:3 [0 hun\ 
di1JJ1Ugpd ('i\St('1'1I \\-ililp pilH' in ;\' ('\\- Ellglillld, Til ("I',' SUlls('tlld \\'ns 
found ]'(\gulnrl,\- Oil llrp soutlr,,-psl f:\('(1 of [I'(,p tl'lIlIks UIle! 0('('111'1'('([ 

wJl(\1I clunbinl [(Ifl)1)(,J'n[ un's 1'('lH'Il('d 4;~o (', (I lO° F,) 01' high(·I', 
111 Pn.('ifi(' ('onf;l ron'S!S, SllllseuJd IHld l}(Ipn Jtll'~(\ly UIIJ'ppOl'lpr\ 

\)(·1'01'(\ til(' PI'C'f;(,llt st ud,\-. JIl this f;t udy, ho\\-('\-C'I', t lIP rI'NIU('JlI 1'('­
cording 01' sUlls('uld ill JlHrlialIy ('ul stallds of W(,;-;[P.I'1l 1H'lulo('.k s\tow('d 
it 10 \)(' oJ lll!ljOl' imporlnl1('(' ill litis SI)('('i(,8. SllllS(,l1ld d:ll1ltlg<' 0('­
(·urJ'('(.\ :Il1osll\- on tlrl' soutlt",(·s(. j'f]('(' or [1](" tl'Ullk. .It {)('(·tll'I'pd ll;oSt 
fJ'C'CllI(llltly .iIi f;lolldf; witlr I>l'okl'U lOpf;. 

SUllscnJt\ or W('SiPI'1l hl\JJ]lot'k (,01l1IUonh- J'(\f;ults wl1('n till' lllill­
bnrkpd tl'uukis sudd('ldy (\Xj)OfH'd to full f;'unligilt. ]{('('(llll f;uIIs('uld. 
lesions tlN' 110L :tlw:\\-S Ilot.i('en bk., iJut al'(('1' n j'('''- mOJlths sunken 
orPltS 01' btlrk, ",l1p],<' 1Ill' eHmbinlll hns \)('pn kilh'd, tll'(' nppn::'('l1t 
(fig, ];3). Explol'lll 01',\- ('hopping sllows llll' ('xll'nt to witieh th(' 
(,Hm\)iuJl1. hns b(\('1.1 kiJl!'d. \\\IIJ-d(I\'C'loJwd sUII:-willd. In:;ions sllow 
pl'onoun('('(.1 ('rH('kin~ and lo()s('nin~ of till' bark, and JJ't't\lll':rt1.\' 
SPOI'OpItOI'('S 01' PO/YPoI'Ug a.bil'tiIlU8 :11'(' pl'('s('nt (fig, 14). Onl,'- 01)(1 
Spl'll('l\ [.1'('(\ sho\\'('c! slIlIs('nld diunag(I, and litis wus of .IimiU'd ('X(.(,111. 

D('{'uy \\-iI.S idmosl n.lwn,vs u8slwinktl \\'it" sunst'nld o[ \W:;t{(,l'll 
hr"mlo(,j" Only 011(' ksion 'witbout d('t'lI\- wns JOLllld in this study, 
'l'I'('t'S that hil('1 sUIIsculd jlljUI'Y :/'01' S(\\'(,J~nl. .nnl's wen\ tl totnl cOlil­
l11l'l'einl loss. The wood-rolling Jungi nssoeiilt{'d with sunscnld W('l'C' 

• 
Pol7lPol'u8 abietinu.8, SteNUIf/. slwcjes, LfntilwR {r·pideu.s, Fonus 
am/,08118, nile! F. pillico{a • 
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FHd.llJ'; ]:L~Sllll,,('nld dnrn:11!:1' ill ('ro~,. ";('('lioll rl'om butt or !12-Yl·t1I'-old IIO('~I('I'H 
IU'lId'J('k, 2·1 illl'IJI'''' d, h. h, At I('rt \:11'1'0\1 I, till' ealitililllll IItt;< kill!'d In' ~\lIl­
>'enld :llld Ill(' I I-II Ilk \\'Ut' illnl!h'd by :Ill llItidl'lll ifll'c\ rOI f\lJ1g\l~, LOJ'!'l!:iJlo~ M'al', 
:tbo\'(· I'll 1<.1', W:I~ i!I\':ttlerl by FOJ/l(ON 1ll1ll0NI(N, 

To h('Ip definc' I iJt' C(lIHlilion:; ftl\'ol'ing- :;1.111:;(,[11<1 in lht' omild ('on:;tuJ 
('EmaIl', ('nmbinl [t'mp('l'u( UJ'(':; jn sc\'('ntl 1'('('{'lltly ('XjlO:;I'c! \\"(':;[('I.'n 
1)('1)]10('1\: ho\('s Wet'l· n'l'orde'd in olle IO('lt1it \',;' 

TI)(' ('mp<'J'll( u/'(':; I 1 ('('\':-\sn 1')' to C[lllSe- sllns('uld of \\'(':;(('1'11 hl'mJo('k 
1m\'(' Jlot ,\'t·t 1)(1('11 fully d('('l'lilillecl, hut prpLimill!lI'Y n'(,Ol'ds jndicnte' 
t!tnl slIlls('uld slur-!s ut the' r<'iuli\'('ly lo\\' ('umhitd II'Jnpenltul'e or 
!J2° F. 'remIwl':! I UI'P:; us Itig-It :IS ] ()(io \\'('1'(' l'('('()I'dl'd O\'PL' a 2-y('nr 
1)(,I'ioti , 
, SUIH-wuld wus :;ig-Iloifictlll tJ,\' g-I'(':) [(,I' ill sttlilds he'u \'il.\' ('ll [ Ihall III 

thos(' Jill'htl\, ('ut tIS S110\\,1I by tlte follo\l'ilJO' fj,rlll'l'S Oil dnll1:t"'p to 
:3Rl \I'('~('J',i Ill'n;Jo('k II'Pl':;: ' ,... ,... ,.... 

1'rus 1'rH."i It'it" ~'llIUU'fllti 

{,r,l1tliJUd le$i(llls


J utelll;il I' of ('lIl; Jllllm'!(r! iuum'url lj)accll(I 

J:I pit \' \. __ _ J 2:1 20 U.i 
i\1 euiiull to.) ]:1 .l;~ 

Lil-(ht._ •. Iii;) ~ 5 

r; Camllinl tl'l\)j)('ra[lII'P l'f'lluiul-(;'t w,'!'p lllkt'll. 'rith I:)p"('iall,l' d",;iI!:I1f'(1 tlwr­
UlOIllt'lP!';;, Uncll'l' tit" din'l'tioll (lr H. J L Hut h, Fon·~(l'J·. (\tf\,'udt' Head Exped­ .'
mcut:l1 Fon':;l, ncar Utis, On'g. 
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Fhol It}, ) I. :-;"\,'1, ,'u,"'ald "\"'lIdilll!. fH'Il' l!.I'IIll/Id III I.; r..,'1 IIIl Iidlll!. \\1'''('1'11 

IWllIl",'}, 11'1'1'. ~I(I \!'ar- old ;Ifill ;1;, 1I11'11f'- .I, I" It. /'III'I/"lI"I" 1//,i,li"o" j, 
IrllitiTll!. (III dl'ad ha'lk, 

'1'1](' Oil!' ";llll,.wnid 11,,,joll lIirllOlll tlp('n\ \In,.; ill tt 1i~111" I'lit "{:llld. 
.\j,;o. "lllb('1111i Jpsjllll"; \\ PI'!' In!'!!'I'I' ill lh~' Ill'uI'il,\ ('\I't :l1';'ttS, :l1Ic! (11£'

• loss rl'll 11 1 dp('ny \I'll"" "i~,d\l'r. ' 



Broken Tops 

.All bl'okplHop tn'I'''; J'!'slIlting hom partin] clIttillg' \\'(')'(, n'c'ord!'IL 

'rill' l11UnlWl' ·oJ brokl'll tops nll'iC'd with tilt' lA't'c'('ni of (,lit. JII ('0111­

purub]!' stHuds, lIl'tlyy pn.l'iiul ('\litillg J'('slrlipcl ill 1ll01't' lJ]'okpJI tops 

thulJ did JigIJt ('ulting, 


Of 111 IJl'ok('u-toj) In'p;" ;l(j \\'('1'('. ,1.\ illdlt's 01' laJ'g('1' jll diunwtpl' at tlH' 
bJ'('uk nnd .±:~ \n'/'(' l('ss thnll ~ ill('\ws in diulllt'il't', Of tll(1 S-i[1('11 01' 
lUl'gll l' grollp, (j(jIWI'(,PJ1l lind dpca." at 111(, ]JoilJ[ of \)1'1':1J,; olll,\' 441)('1'­
('(,Dt of those' 11.1J<1('1' S j 11('11 ('s W('),(' illJ\l('ll'(L Thi" difl'l'l'('IJ(,(, is probably 
diJ'f'dly rPlal('d to lim!' sill('(' tll(' lm'uk, S1%1' of II\(' tUl'gl't Pt'ps('llt('d to 
,.;por('s of fUIH,d, lIlJd Ilip amount of llloistuJ'{' ('oll('cl('d nlld l'l'tnill(,d h\' 
11ll' bJ'ok('n ttll):;, TIl(' fUllgi most fl'l'Cjlll'lItl,\' (':lllS11Ig' <!P(':IY in bl'ok('il 
top" \1'('1'(' F()IIH'~ pi,,;('o{(( nnd F, (111/'(}X1/,~, 

Windfall 

\riJl(Jfflll. OJ.' Ill(' ]Jrolwbility of l\'illdf1l1L is importallt III UIl.'" ,.;( udy 
of pnJ'tiul ('lllting ulJd of d('('u,\' l'J1lnll}('p thl'(Hlgh \\'ounds ill (n'(':" 

Fulling \1'('('S st1'ikp :JlJd iJljuJ'(' t!rm;(' l!rn! I'(,lll11ill s!lIlltiillg ilJH.l OP{'I! 
IIH' s(<1I1(1 to fUJ'lilPt, windfall ulld :,uns{'uld illjuJ'.I'.. \rilldfuJl loss i" 
('xll'(,llwly Yfl rin blp, bu t. iJJ B jJ:Jrti:dJy {'U t ,.;1 nlHJ 01' D()U~Jll.s-fir wi !It n 
luixt III'!, of h('mlock nnd oi hel' ,:;p(,I'i('s, lo~s ilJ('J'l'a,:;es roughly "'itll liJt' 
)WI'fl'llt 01' ('ut. ;\ny ('lIl IIpa\'i!'l'tll:lIl :2() 10 2;) )lpn'(,lli 01' tJl(' bounJ­
fool \'o]u!J](' Jllay ]'pstt!t ill llroltihitin loss. 

Rp('ol'd" \\'('n' nnlilnh\(> fot' (lip ol'igill:!] cut und sllhs('(jll('lll ",iJJtiJ'nll 
lof's('s 011 l11l'l'(, of IIt<' lIn'·:)s illl'ludl'd ill tlds c!('{'nv :.;IIHh-. 011(' nn'n, 
]1(>Ut' ::\IOl'loll,\rn"il .. \\"as typicnl of mHIl." O\'(';'1l1:1tui,p o]d-gTO\\'llt '" 
slnnds ill th!' middlp l'l('nllion,.; of t\r(' llOtllt('J'Il ('n,:;c:lc!p Ratlg(', This 
,.;t and ('ollsist ('d of n bon t J:2 liu'gp old-gJ'owt II J)ouglns-fll':' Pl'r' n('n' n nd 
mUll\' smnlJpl' IH'lIllo('k", ('('dan.;, alld (I'll!' firs, .Although mon' thnn 
hnlr'(lf 111(' bonrd-fo(){ yolnJ11P Wll':; .I'('HlO\'('c! by ('ulting most ·of lite 
Inrg(1 tJ'l'(\S, :l \\,('!J-sI(w.k!,d ron',.;t of :-.1Il:d\('r It'(,(,"; .J'('mnin('d, '1'plI P('I'­
('(,Ilt of IIl(' 1lI1('ut In'('s \\,(,1'(' d('sll'o,\'('d ill loggillg, alld :30 J)('j'('l'Il1 of 
tl1(' j'('mnill<il'I' \\,(,1'(' illjul'(,ci. T('II yenl's :\1'(('1' loggillg. Ilnlf of this 1'('-

S(,I'\,(' ,.;IUlld .lwei \\'i II <I f:1l1('n , und lJlon' Illnn haH of tIll' tl'(,(,':: lIl:lt .1'(' ­

l1luilwd ,.;talldillg \\'('1'(' SC:II'I'('([ nnd Jnjlll'(,ci. 
'1'.lw s{'('olld :11'(':1, HI (,hrisl \. ('I'(,('k. Oakridg(" On'g., was t \'pieul of 

til(' dC'f('('{ in' old-growl II J)otlgh\,,-JiJ' st und,:: of (1)(, sou t /wt'li Orq!oll 
('usC'tI<!P ({:lIlg('. A third of lil!' old "tnlld II'OS ellt, ;) ])('1'(,(,111 of th(, 
Itnc/('l's[(lI'Y \\'u,.;kijJ(,(./, nlld ~o jH'l'(,pnt \l'llS illjUrt'c/ hy logging OIH'r­
IItioll. In I Ill' 11(',:.:1 ](J ,H'UI'S. l() IWIT('1l1 of tIl(' .I'('S(,./T(, ;:;lund had \\'illc!­
fnlkn, Hlld tlrp jH'l'('PIll of injllJ'(,c/ (I'('('S illC'I'C':ls('d front 20 IH'I'('plli 10 
2.') ]>(11'('('1)1. 

'1'1.1(' (bird ill'(':1, 11(,:11.' CI'ny,:; i1al'lJor,\Ynsh" \\'as lypienl of ('()ns(nl 
spnt<'p-hpnll(wk st n nds, Thi" sluncl. ('on,::i,::t ('d of scn II l'J'('c\ old 11'('('5 of 
VougIas-Ji/', Sitka spruc(', unci II('mlod" lind H JOO-YP:1I'-old lllldpl'stol'." 
of ll(lmJo('k :111d SPI'lj('C', ~\Ion' (IIHII lwH of tltl' bourd-foot \'011111)(' \\'as 
l'C'J]JO\'{'<! hr ('til Lillg' th('J:ll'g(' old tl'('('Sfllld II f('II'of t1t(' lOO-,n'tll'-old 
lr('('s, .About] 0 Pl'l'('('1l1 oJ tIt!' J't'S('I'\'P ;.;tnnd \I'US (\Pslroyl'c\ .in logging', 
and 25 J)(>]'('('llt of Ihe J'('llll1illillg tl'('('f; \\'('I'('jn.iul'C'C1. '('('II ."('iH'S flTtp(' • 
logging. XiJ J)('I'{'pnl of t 1](, lOO-year-old 1'(,S(,IT(' s(nlld Itad \\'illd fn II (III , 

Hnd mort' 111n/\ JlIllf oj' UI(l {n'p:4 [Iwl .l'eIl1llilled sltrlldillg' /Jon' 1l'.indfull 
inj llJ'l('S. 
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These thrpp ureus al'(' fnir snmples 01' thC' rpsuHs of lll('dium 01' bea\"y 
partinl cuts jn the Douglns-fir J'(>gioll:u gJ'('tLt (lC'al of injul',\~ to the l'l' ­

SC'lTe stand is itssocintNI with pnrtini cutting, nnd thC' injul',\' .is ill­
cl'('used by subsC'q uen t \dnd full. SlInsculd inj ur,\' Jws Hot bC'{,1I inellld('d 
in the fOrt'going figun's but CUll 1)(' ('X])('Ct(1(1 to in!'I'pns(' ill proportion 
to tJJ(' IJP.I'(,('O( of pnrtiul ('ut nnd willdfall. Sin('(' \\'indfnll illjuri('s nllt! 
sUJlseald are hoth points of ('lItl',\' for de(,HY fUllgi, 11l(' signifi('HIH'C' of 
their O('('\11'1'PI)(,C with medium flild IJ('it\',\' purtin] cuts is n'ndi1.r 
appnrent. 

RELATION OF SCAR AGE TO ENTRANCE AND SPREAD OF 
DECAY 

All oy('rnllllYt'I'ngl' of (i::l,2 1)('I'I'pnl nf SiO S('nl'" 011 :~OO \\,('s(prn JI(~m­
lo('k t I'('('S W('I'(' d(,(,H,\'l'd, 'I'll(' J)('I'('('II I of' S('HI'S \\'it h <lC'(,:l,\' Ill'(' grouped 
b,\' ng(' of s('urs ns Jollows: 

7S 

Sf(lr,"" Kill! 
Tnu\ 4'-;('(lrH :! t/rCa!1 

Heul' ap;p I. (,I"par;;) : fllumhcr.1 (IlUm l} rl (1)((('(11/1 

:).J 2H ·10 8:) 
50 i)1i 152 (ill 

-'J J ·Iiij)oJ 70 
!I 10 -1:1 JfiR :)0 
11 J2 il!l 22·1 (hi 
1:1 .. J-I I-I HI 70 
),5- Hi. .. II 22 50 
17-20 fol J7 77 
21-2..1 ;) n 'if 
25-2!L 7 ..I 75 
aO--:H J8 :lj 7-1 

1 Sear,; old!'r t hall ;3,1 \'('al':; 1\'('1'(' oillit (pd, 

2 If ;w\-Nal ';l'ar~ Ol'l'IIIT('d 011 a ';ill!!;i(' rut l'OiUIIIII, tll('Y \\'('1'(' lIOt illelildpd .in 


tid;; tnbulation. 

Although the highest pel'('l'lltuge of' deeuy wus ill till' YOUllgl'sL 
Selll'S, tlH'I'P wus no ('onsistl'l1t l'datiollsl\ip l.w( W{,('II R('U.I' nge uud 
presell('p of dl'('a,\'. Usuully (\Pen,r flc>n']oppd al tbe ('<lg(' of tite S(,IU'. 

Dl'eu,Y Ilol'mnlly pl'ogr('ssrd from the ('nllils I'riges into t hf' trunk 
(fig, G,.il). The f!l('C' of th(1 sC'tlr ofte]1 tlt-iC'e! out, b('l'nme {'usC'itun!('ncd, 
nnd rC'muined sound, 

Radial Pen~tration 

• 

The ,\'purl.\' p('l1eirniioll of <I('('a,'" after logging illjllry dir('etl,\' nJI'('ds 
the net ll1l'I'citnn tahle' yolunH' of' wood, Thl' sanw rot. pelletrn t iOIl 
that would d('strov u. tr('l' of smull din1l1 (' (.(11' would. be r('lutivc,h- unim­
portant in 0, tr('(' of large diull1etnr. To d('t,el'mino tite l'[1t(' of rudinl 
penetration of )"ot, depth of dp('ilY '''us meusuJ'ed ill ('v('n-llged S(,IlI'S 

on h'pes in seYC'rlll 11J'('IlS loggl'd nt diJ]'el'ent. ciatps, Hate of <il"(,tl,\' 
\Turied betweell nreits and between kinds of rots, so tIl(' j'(,jn.tionship 
of age of sear to l'Iltr 01' prnl'i.rn,tion showed SOIllC' irr('gulurity. But 
Ule averages C'stablished a defilli(,e t rend ill I'n tl' oj' prnetl'atioll 1'01' 
scars 3 to 15 yellrs old (fig. 15), For the first :3 years tlw l'atc .of 
penetration WitS rapid. Aftcr thaI', penetration was slower but {'Oll­

tinuecl, ('\Tell in the .oldest !~l'Oupof SCllrs studi(·cl. Rot cllus('d by 
Fames .an'nOS1/,8 penetI'/1,tNl mostl'upidlyoJ' nil nlld ,,'as about] inch 
deeper thall tl)(' otiH'l' rots ulldpl' J l-,n'ur-old se(ll's. JI) YOUllgc'l' S('f1rs 
tbcdilfel'enc(' was smu.llcJ', 
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FIG l'Im 15.-A\'crage rate of radial jJpnetration of de('ay for lI'estl'1'Jl ,hemlock 
Rcars a to 15 years old. Scars younger than a yenrs wcrc excluded ai; relatively
unimportant in this study. 

Vertical Spread 

The 'T1 J·tit'i11 spn'ad of dceay in wpstern hcmloek \\'as dctl'rmined 
by 1l1pasl1l'ing the rute in groups of even-aged seaJ·s. Thp vcrUeal 
spl'pad, lik(' the radial, was rapid for the first :3 Y('firS, t1wn less rapid 
but still advancing at the ('nc1 of ] 5 years (fig. ] 6). Yertieal sprpaci 

.J. 
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AGE OF SCAR (YEARS) 

FWUltl': l(j.-Average vertical advance of decay for westel'll hemlock seal's :3 to •
15 years old. Scars younger than 3 years were excluded as relntively unim­
portant in this study. 
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had not ceuscd at 34 years. Again decay caused by Fomes annOSU8 
flhowed the most rapid advance, In scars 11 years old, its vertical 
spread \\'ns ahou t ~30 inches greater than that of the other rots. 

RELATION OF SCAR AGE AND AREA TO VOLUME OF 
DECAY 

In sou theastcl'll en iLcd SLnJes, HepLing (g) found a rclationship 
betweon width and age of scn,r fwd volume of dccay OLI IirC-flcarrecl 
oaks. The preseD t study showed a more complex relationship; a 
multiple regression including area and age of scar gaye a significant 
it verngc measure of volume of dccay. For wcstcrn hemlock, 596 
sem's, wiLh and withou t deeny, were included in tbe calculation (fig. 
17 and table 4).° .For sen,rs 3 to 30 years of age and 1 to 10 square 
feet in (treit, deca,\' ranged from 0.68 to .7.65 cuuie feeL 

Similar rcgressions wore developed for Sitka spruce Lo show 
the relation between age, area of scar, and decay YOllUlle. For 
Sitka sprUCl', olll.\T 88 SCiLrs, with fwd without dccay, werc usaule in 
the compu Lations. K everLheless, the datu. indicate progress of decay 
('ntering scars 011 Sitka spl'UGe (fig. 18 and table 5).7 Deeayapparently 
sUtrts mom slO\dy in Sitka spruce than ill western hemlock; ttHer it 
is estn.blished, ltowe\'er, it progresses considerably faster. The 
l'L'SillOllS ebametcr of SiLkn. spruce pl'Obabl.r helps to protect the 
spedes against cady entry of wood-deeu.v fungi. 

Because 01' inllclequnJe dnta, no attempl was made to calculate 
yalues for true flrs.t 

o Regression formula for w('st'rl'l1 1ll'1Il1oek 

1'c=O.09·1·I;t'j +O.-I!llO.l'z- 0.0929 

when' }'c=l'stimaird rot volume .in cubic f(~l'(' 


Xl =scar age in years 
;'2=HctU' area in square feet; 


Mult.iple corrcbtiOll coefIicient (N) =0.·1717 

Standard error of estimate (s) = ±5.S(j 


7 	H.('gressioll formula for Sitka spruce 

Yc=O.'120G:cJ-I-O.33\)3x2- 2.S91,j 

where Yc=estimatecl rot volume in eubic fret 


Xl =scar age in years 
:r2=SC11r area in square feet 


i\[ultiple correlation coefficient (N) =0.402-1 

Standard error of estimate (8) = ± 1.2.51 
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TABLE 4,-( 'aleu/(lled /'ohwu of cIrcay ilL WI ,'ill I'I! la lidoI'/.- by aye and 
((1'((1 of lar/oillt/8m],g 

[lhsi,;: 5\lG scars with :~lId without <leca,vJ 

YO)UIlW o[ c1!'(':t.I' \\'lH'f1 :lrea of ;,('ar i~CjU:lr!' [('pt) i."Scar 
ilgl) 

(yC'an;) 2 :; ,.1 .) o \1 10 

('II. II. (1(./1. ClI./I. ('"./1. ('/I. ft. ('11./1. (:11./" ('11./1. CII./I. ('"./!.
:l (J. (iR ! I i I. fiG .2. Iij 2.!i5 :1. 1·1 .\. h.) .1. J 2 .1. (iJ 5. I () 
·1 .7H L '27 I. iii 2.25 2.7·1 :1. 2:1 :\. 72 .1. 21. 4.70 5.1\1 
5 . H7 I. :!G I. Hi> 2. a·1 2. R:{ :1. a:{ :t S2 -I. :{ I .1. RO 5.2!) 

. !l(j I. ·1 (j I. Hi) 2.1·1 2.0;1 :l. ·12 :I. !JI .1. .(() .1. S\) 5. ;lS 
I 1.0H I. [,5 2.01 2.5:1 :l.1I2 :l. :il I. ()(J .1. 50 .1. !I\) ;). ·11' 
8 1. 15 J.(H 2. 1·1 2. 0:\ :1. 12 :!.Ol .1. 10 .1. fiB 5. os .j.57 
!l 1. .25 I. 7·1 2.2:\ 2.72 :l. 21 :l, 70 .1. l!l I. 0:-; :i. IS ;;.Oi-H) L ;\4 1. X:\ 2·. ;t2 2.X2 :\. :\ I :l. so .1. 2!l .1. 7S ,}. ')­-I 5. 7n 

11 I. .1·/ I. \I:; 2..12 2.01 :l, ·10 :l. SB -:1. ;{S .1. R7 ii. :Hi 5. kG 
12 1.5:1 2. ()2 2.51 :1. DO :l. .J!) :l, !IX ·I.·IS .1. Oi 5..)(j 0.05 
1:1 J. H~l 2. 12 2. IiI :l. I () :l. 5!l .1. OS .1. 57 ;'i.OG 5. 55 0. (l·1 
l.1 1. 72 2..2l 2. 7ll :1. HI a.us .1. 17 'L 07 5. tli Ii. Hi) (i. l·t 

1. 8l 2. ;IJ 2. SO a. 2!J :3. 7B .1. 27 .1. 70 i) .. ,25 5.7·' (i..2:1 

.I() 1.\ll 2. ·lO ~. SU :t :lR :t H7 .1. :lli .1. xii 5. :15 ii.8·\ Ii. :tl 
17 2. 00 2. ;W 2. \lX :l. ·.IH :1. !l7 .1. ·10 .1. !Iii 5••1·1 5. \I:{ (i. .12 
18 2.10 2.50 :3. OR :l. i)7 .1. (Hi ·1.5;) ii.O·1 ;). 5:{ ti.O:{ n. ;:i2 
JI) 2. IH 2. OX :1. 17 :{. (Hi ·1.10 .1. (i5 ;). I 1 5. (i:{ 0.12 0.01 
20 2.2!1 2.78 :3.27 :1.70 •.1. 25 .1. 71 ii.2:{ ~)~ 7,2 G.21 Ii. 71 

21 2. :{8 .2.87 :l. :,() a.85 .1. :\., .1. X·I ,1. ;j:\ :i. ~2 n.:n (i. SO 
22 2, ,17 2. \)7 a .. f(j :l. \15 ·1.·1·1 .1. !l:l 5. ·12 ;). !I.I n. ·10 0. R!l 
2;{ 2.57 :t on a. ii5 .1. (}·I .1. 5:\ 5. 02 .). ;')2 G.OI G. iiO n.ml 
2·1 2. on :1. 15 a.li5 ·1. 1·1 ·1. G:·l ;). 12 5. HI (L/O 0. ;3!1 7. OR 
25 2. 7() :t 25 3.74 ·k 2:3 .1. 72 5.2] 5. 70 G. 20 Ii. {i!) 7. IX 

20 2.85 a. a·1 :l. 8:1 ·L :{::l .1. ';2 5. :j! ;i. 80 G. 2!J 0.78 i.27 
27 2. !H. :3. ,1·1 :t ua .1. ·12 i .1. III 5. ·10 5. xn (i. :lX G. R7 7. :17 
28 i ::l.0,1 a.5:3 .1. 02 .1. 51 ' 5.01 5.50 5. (II) 0. ·.IH n. !17 7. ·Hi 
211 a. H :{. U:3 .1. 12 ..\. 01 5. HI 5.5\1 n. os li. 57 7.0U 7.55 
ao 3,2:3 a.72 ,t.21 .1. 70 5. 1\1 5. (i!J 0. IS G.07 i. IG 7.05 
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SCAR AGE (YEARS) 

FIOI:ItI~ 18.-Hcl:tlion of a~c :tnd :trcfl. of sc:tt· to a\'em!!(' ('ullIu!:lth'C' ,'olult1C' 
of clcctt)' in cubic fpet [01' Hitka spl·ue\'. Hears 11"1.:1'(> :{ to :1O ypnr;; old, 
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TAHLI~ 5.-·-(!alclllaied IJOl'Il'me oJ decay in Sitl.~a .sjJl'lwtby (L!Je alld (/,/'((1 

oJ logging scar 

[Basis: 88 scars with ttnd without decay] 

Volull1t' of dt'cuy when area of sear (sqUl1l'(, f(>('iJ is-Rcar 
alte ,----._.+_.,-"'•.~,,+,,~ , - -_. ~------7" 

(~'elll's) , 6 8 10 

ell. ft. Cu.!l. ell.p. CII.j'f..Cu.fl.'Cu./l. ('11. fl. CII./l.• Cu.!t.:CIl.!I. 
;1 _•.. O. on . o. 4:~ O. 77 I. niL 45 f l. if) ., .. O. IS' 5? .8f) I 1. 2!l J. 54 !1. 88: 2 .. 22 
5. _._ 	 n. 27 . Gl .!lG J. 20 I. O:l L !17 2. aI I .2. 05 

() 0.0:1 O. ;1(i .70 1. (J·I . I.. as 1. 72 ; 2. O{i I 2.·10 i 2. 7<l ;{. 08 
I" __ ... • ·10 .7!J L 1:1 ' L." L 8.1 2. 15 i 2. -HJ , 2. 83 8. 17, :1. 5 LI 

s ...... .88 1.22 I. 50 . L 00 ' 2. 2·1 2. 58 2.!J2' :3. 20 :{. 00; :{. 94 
IL .• 1.:11 .I. 05 I. on 2. ;1:1 2. (i7 ' :l. () I a. 35 . a. liO 4. oa! .J. :3', 
10. _ 1.7·1 2.08 2. ,12 2. 70 	

f 

8. 10 • :t ·~·t ;~. 78 I 4. 12 4. 4G i 4. 80 

II 2. 17 .2.51 2. 85 :l. 10 	. :.l. 5:1 .• a. 87 : 4. 21 .: 4. 55 I 4. 89 I ! 5. 2:3 
12. 2. (ill ; 2. !J·I :3. 28 3. 62 :t UO i .1. au : ·L li·1 ; .J, \)8 j 5. 32! 5. ()() 
l:l a.O:l . a.:)7 :3. Tl "1. 05 •.1. a9 ; .1. 7:3 ' 5. 07 I b. 41 I 5. 751 G. 00 
14. __ :~. ·HI :1. SO -t. H ,.I. ·18 .1. 82 ; 5. ] (j 5. 50 • 5. 8'1 (L 18 6. 52 
15 	___ . 3. Sll 4.2:1 4. 57 '1. 01 5. 25 I 5. 5U oj. 0:3 G.27 j G. 01. li. !).J, 

; ;;10. 4. ;~2 .1. 00 5.00 , 5.:H 5. OS I n. 02 O. :{tj n. 70 7.0·1 7. a7 
1/._•.. 4. 7B 5. Of) 5. ,La 5. 77 G, II O. ,15 0.79 7. J:{ 7. ;Hi 7.80 

0,5·] -t .. ??__ 1.5G 7.8ll S. 2:~a~o_L8._... 5.. lR • .? 5. 80 , 0.20 G. 8S 
tiL. - 5. GI 5. !15 ii. 2\l G. n;{ (i,07 7. :~J 7. G5 7. \JS S. :12 R. OG 
20 ..... ~ ... O.O·J G. :~8 o.1_-? 7.00 7. ·10 7.7·1 8. OS R..Jl 8. 75 O. OB 

21. . , . G. ,17 O. SJ 7. J5 7.4!) 7.8:1 R. If 8. 50 K8·1 I). J 8 \1. 52 
22 .• Ii. \)0 7.2·1 I" fiR 7. !J2 8.20 R. (i() R. !la n.27 !1. 02 !l. (l.'"i 
?,_.).- . . 7. :~;~ 7. !i7 8.0L R. :{5 R(j!J !1. 02 n. :W 11. 70 10.0·1 10. :{S 
,24 .• I. 7G 8. ]0 R. ·1·1 S. 7R II, 12 n.·lii 11.7\l 10. 1:\ : 10. ·17 lO. 81 
25"._ .• ' 8. 1\1 S. 5:~ 8.87 !J.21 \I. (i.1 II. 88 10.22 10.5G HJ.\l(J 11.2·1 

20 •• K (;2 S. ao n. 30 !l. (i·1 11, !l7 JO. :11 10.65 10. !H) II. :1:1 ] I. li7 
_f?-__.. ~_ !1.05 I O. an 0.7:3 '10.0(; 1(1. ·10 )0. ,.J II. 08 ll. ·12 11. 70 12. 10 
28._•.• !J. -18 i 0.82 10. Hi '10. ·19 Ill. 8:1 J l. 17 I I. 51 II. 85 )2. HJ 12.5:{ 
2\L. U. Ul 10.25 10.58 to. \)2 I L 2(~ Jl. (iO I I. \)4 12.28 12.li2 12. flG 
:30 .,'10. a-I 10. (i8 IJ.01 1.1. :{5 II.m) 12. (J3 12. :37 12.71 I:l. 05 J;3.30 

I 

i 	 .,,-­... - .. - .~.,--~ -"" ..--,..,~"---~~ '"'~. 



SUMMARY 


Thillllinp; alld st!1lldimpJ'()\'plJH'Jlt ['llll;IlP;"; U/'(' ('(')'lllill 10 i))('/'(,I1S(' 

in the' fo/'ps(s of [Ill' DoUgl:ls-Jil' I'pp;ioll, and lilly I'Mill of ptlrtinl ('U( [illg 
will ('UUSl' snnl!' cia m:lp;(' ({) [hf' I'(,SI'),\'(' Sl :llld, Tht'J't'fol'f'. til(' OCClll'­

I'PIH'P of d('('ny nl't('l' logp;ing injury will hI' or ill{'I'(,Hsing ('OIH'pl'll [0 
1))'t1<'1 i('inp; fOI'p:'.tPI's ill (Ill' l'('giOll, 

To s( ud,\' t it(' ('11 tl'lIlWp nlld SP"PH d of d('c,t1y following loggi IIg i IIj lI1',\' 
(0 I'Psi<iunl tI'P(,S ill ptll'linlly CU( SI:Ulcls, 1:; ;U'(':l";, wid(,ly di:'.lrihutpd ill 
\\,pslpI'1l \\':lshillP;[OIl Hnd Ot'l'P;OIl, \\'('I'P stllllplpd, I)('('n,\'s \\'('1'(, sludipd 
ill logging' jll]lI1'il'S or nil <i('s(,I'iptions nllt! in ,;ull:wnld I{'sioll";, 'I'll(' 
sludy was ('ollfillPd to tlH' thill-Iml'kpc! ";IH'('i!''';, \\'(''';!PI'1l IH,tnlo!'!\:, Sitka 
SPI'lI('P, nnd til(' tnt(' fit'S (gl':ltHI fir :lilt! Pllcili(' ,.;il\'(,1' fir!. 

TWPIl!\' diff'('/'PIl( fllngi ('nu,.;illg I'O( in \\'(''';[('1'11 hC'IlII()('k WPI'(' id('llti­
{ipd, 11 j'll Sitkn SPI'UC(:, llnd K 111 \ hI' (I'llI' firs, SOil/(' (H'('UITC'd ill ~ 
:'.I)('(';('s filld SOllW ill till-I. A lo(nl of ~i dif1'pI'PI1( rUIlg'i \\'('1'(' id('lltj(jc'll. 
SCHlW rots \\'(,I'P I'padily i<i(,Il[ifipd in lllp (iplel, but stllnpl(ls \\'('1'(1 [Ukpil 
of aU I'O(S, ulHl ubout [Ji()(J ('uItul'Ps \\'('1'{' mad(' ill (he lul>OI'U[OIT. for 
idplltilic'utioll or (II(' ('nusnl ol'gunisms, ' 

FOI11(,s ]'001 nil!! hu!! 1'0(, (':IllsI'd by FOII/lg (/l/J/Ogll,~, \l'HS Ill(' mos[ 
('ommoll ro( Oil S('lUTPd \\'(''';[('1'11 Ill'mlo('\;', .I [ allloull(('d to ti:{ P('t'('Pllt 

of thc' .I'ots Oil (itn! SIH'('il's alollg till' ('oust, nlld ,~o ppl'C'Pllt ('ust or till' 
('oas( RUllg(', SI!'J'('Ulll I'ots \\'('1'(' sec'one!: tllP,\' I1wd(, up I 1)PI'C'Pllt of 
[he ro( nloIlg" IIIc' ('CHIS! :tlld :W 1l('I'('(,lIt iulnlld, Rols Ollllll' Il'uP fil's 
['oll()\\'pd tll<: SHme pntlpl'Il ns Oil 1)C'lnlock: FIlIIlPS I'oot and but I I'ot 
\\'US most C'OIlUIl(l1l filld /lInd(1 lip :~~ IWI,(,Pllt of til(' I'O(S. nlld slpl'('um 
l'Ot,; '\'1'1'1' ,,;p('OIHI with 1;\ 1)(')'('1'111. Oil Sitkn SPI'U('P, 1>1'0\\'11 ('I'll 111 1>1,\' 
wt, ('nilsI'd by Fanlls piuico/a, \\':IS iti('lltifil'd ill ::'I,}('I'('Pllt of (hI' S(,:1.I'S, 
stPI'('lIl1l I'ot,.; ill I;) PP)'('('I1I, ulld browll po('k('! 1'01, ('nusI'd b,\' L(llfillllS 
!.-(/1I.!(IIIIII/;;, ill J j 1)('/'('('111, 

D(,(,tI,\ O('('ul'l'l'd 11IOl'P ['I'PCfuPlltly l'n,.;t or II/(' ('O:lst N.all)!p (lwl) :doll)! 
(III' ('ons!. \rl'stl'l'll ht'IllI(lI'k UII (Ill' ('O:I,.;t had I'Ot ill iij [H'I'C'('111 of the' 
SC'UI',,; ('H,,( or (Ill' ('on,;1 (tallg!' is P(,I'('Pllt or I Ill' "c'nl'" \\'1'1'(' illr('l'lp<I, 
TIIP H \'C'r!lg'(' for {hI' t'('gioll wa,.; 0:1 Pi'/'('C'/1 I, Si I Iw ";()/'[/('(' Oil I Ii(' ('Otls( 
Iinel ,is PPI'(,l'Il( or IIIP "('UI',, illrPt'l('(1. '1'11<' tntl' fil'''; tliut (WClIl' (':1st or 
t Iw ('onst J{a 1Ig'C' lw d )'()j ill DO />(')'('1'11\ of lli!' S('/ll',";, 

Frntll tIl(' i'lC'idl'I1<'p or tlP('U\' ill l'pllIlioll \0 til!' il1t(,llsi(\' or tll(' 
Jl1Il'linl (,lit Hllcl fl'oJl) Ill!' positioil :lnd :;i%1' of logp;ilJ)! S('HI'S, lll(~ fol'(,";tc,1' 
('tIll (',;[imnl!' l'oughly till' pl'o!Jnhility of <lP(':I.,\' ill :1 ';(:lnc! 1I1lc!l'1' PHI'­
(il'ulul' ('ultillg' pnH'lic(',;, III Ibis slndy, l'OO( illjul'il's tlllt! S('III'''; do:;!' 
(0 titP gl'Ound sll(lIrl'd n gl'('lltl'I' ill1'i<l('I\('(, of dt'!'u,\' tllllll illjul'i('s oc­
(,tilTing .J,:i fc'pI 01' mOl'p :dlO\'Pg'I'OUIHI. L!'ss IlwlI lltl.lf of 1111' S('/lI'S 1 
sq 1IlIl'(: root 01' ';"1:111(,1' ill HI'PH 1I:ld dl'('nyill [lwl)l, wlll'I'('uS :I U SC:lI'S 
hlrg'I'I' I hnll { ,.;qunl'l' rp(,t ill tilTH \\,(,1'(' illl'('('('<I. 

/)('('11,\' 1)('1' S('III' was g'1't':l!(,I' :lfIPI':l light ('lit thnll nft(,1' tl IH'II\',\' r'U\, 
.\('\'Pl'llll'l('s,;, willdr:11I 1'('('OI'<ls ill<li('nll' tlw( (IJ(, li~1J1 ('Ill is s:lfl'l', 
:\'Ilytllillg lllOl'p (hnll a ligh( pal'linl ('U( (I('s,.; (linn :io 1)('1'('1'111 or Ih(, 
\)011 I'd-rOll ( YOIUJIIl'1 is IIkf'lr III t'('stdt 111 r\ps[l'll('tiol) of till' SIIUlc\, 
l'it Iwl' from a ,.;ucldi'll hlillnl(iwll 01' from gnHlunL willdfllilloss('s, En!'h 
falling [rep \pt:; in 111<lI'(\ sUlllight 10 SIIll';C'(lld ils thill-bnl'ked lll'ig-hbol'S, 
al1d Illnny of tll(' fnllillg !.t'Pps woulld oth!'r s(nlldillg tl'('PS, Thus Ilw 
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percent of cutt11lcl. ,,-illcliaU l.lla,Y afl'l'eI .!lot only thr sprC'ad of dt'cu," 
in the residual trees, but il too iJcav:,--, 1llll,Y l'ndn.ng('l' till' entirp stam!' 

Sunscalcl., previousl,'- almost uU.l1oti('('cl in this r('gion, \\'US pl'(','all'1l t 
on cxposccl bcmlol'k trunks, l)nwtien\]:,-- (,"(,I',Y sllllsen.ld injury 
cOD.lained c1ecu)-. SUllsenlcl was signifi('anti,'- gl'pat('J' in stl1nds hl'1lVil," 
etll than in thosp lightl,Y ('ut, tlH'I'l'by Pll1phnsizing lilt' .IlN'd to avoid 
('xposing 1'('sidun11H'mlo(,ks to full sunlight. 

S(,lU'S on .lwIl11o('k rungt'd ill ag(' l'I'om 2 to I2(i :-'t'01'5. Jllf('dioll 
occlUTPcI mostly during the first Jpw ,\'C'111'5 nftpl' .logging. Youllg 
s('at·s wel'(, illf('('LI.'d nboul 11S fl'{'qu('nlly us old 011('5, [jnd 1H'1'('('nt of 
illfpelions did 110 t iIHT<'l)S(' \\'i t h S(,lll' ng(l. 

Radial nne! vC'l"ti('nl Pl'lll'll"nlioll of dN'tty WI1" dir('('Uy I'('lull,d (0 

tbe age of s('nr. P(,IH'tl"ution ill both dil"Pctiolls "'flS rnpirl dUI'ing Ihn 
fu's!. JC'w :--ptU'S, 111('11 d(,e\iIH'd grad llil.LLy, hut hiul 110 t ('('ils<'d l'nl [["(,ly 
enll ill tllP olckst group of S('tU'S sludit'd, By lIsing t 1)(' gr'uplls, tilt' 
iO['PS[0L', if LtC' knows llw il)!('. o[ II loggillg S('HI', ('iUI dl'tprmiIH' tll(' 
l'itdinl i1,nd Yt'rticul extellt of dt'eoy ill un Illdi,-i<illnl S('lll' alld I}wkp 
UUO\\'aIH,W in log hlleking. ' 

A JUullipk I'l'gl'('ssion of nJ"('a nnd ng(' of ;:;enJ', \\'ith alld without 
decay, pl'odd(·s an ('st illln t (' of H"('mge Cli hie-foot· ,'olu 111(' of r!/.'('n,'" 
fOl' an." sizp S('lU' up Lo 10 SqUlll'(' f('N ill nl·pn. and nt allY ng<' -fI"OIll :~ to 
:30 :,--elll"s. Oldp/, and In.l·g('1' scarS W('I"(' s[ ud ied, htl t most seal's f('II 
\I,tlllin tht's(~ .limits, T1\(' I'('tol'ds indien[(' lllllt t Iw spl'Pud of d('cny 
\I'as most rapid fOI" tl.wtil'st :3 Yl'iU·S. .As C'1I hie ,'oluJlw of dc'cIl.'" 
illcrcns£'d, Ilw I'a[p of sprpud drC'reHS<'d, so [hnl i.n .In[pl' YPiU'S dc'cn,\" 
aC('lUnulat ('(I at il.bout tbl' Sll.lJlP rH.tp t'n.ell. ,n'llI'. Rl'grpssiolls \\"1'1'(' 
cllieulntcd fot' both \l"PSt{'I'11 JWlll\o('k llnd Sitkn ;:;PI'UCt'. 'I'IH' 11'('I1(ls 
w('re similar', bu t till' l'uU' of spread for SPl'lI('(' \I-ns 510\\'('1' at lit£' 
starl:; 11ftPI' dN~11Y· wus ('stnhlis]wd, j( \\-:15 fns('r in Sitka SPl"lI('(' (hun 
jn westc'l'.Il hernloek, 

This .report proyjd('s illfol'llwlion 011 pl"Ohn.hility or O('('UI'I'PIH'(, or 
decl1y ftnd its I'Il,lt' of sprC'ad nflpl' iog<!:ing injul',\' to \I'pstPl'1l IrPlulock, 
Sitka SpnH'C\ nel illl' tl'U(, lirs. Th(' Jon's! mnllngPI' 01' O\\"IU'I' ('nn 
use tbest' clll.tn, fOr ('slimnt illg tlY('I'ng(' YO]uuw of d('('ny ill injul'ed 
trees when UI'CH. n,nel ng-p or seal" !lilY(' b('(,11 I'P(,OI·dNI. H l' en 11 t h<'l1 
dctprmill(, how .much dnmngl' ('(1.1) b(' loil'l'nlNlin Iris limi)('I' stlLllds 
and doc-iell' on ('ulLillg pm,elicl's to kpep injury within nllown.blp lim.its, 
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