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The Application of Unit Area Control in 

the Management of Ponderosa-Jeffrey 
Pine at Blacks Mountain Experimen­
tal Forest 

By WILLIAM E, HALLIN, Californ.;'a Forest and Range Experiment 
Station,t Forest Service, U, S, Department of Agriculture 

IN'TRODUCTION 

• 
Throughout 1l0l'lilNtst(,1'1l CiLlifol'lliiL iLnd t'xtpucling southwiLl'd in n, 

IlalTO\\" [mud along til(' ('ust slopp of th(' SiPl.'l'ft Xentclu in CnJifol'nia 
B,nd .:\" ('Yadn., the most wid('SIH'cud (,OIlUlll't'l'iaLiy impol'tiLnt timber 
t:nH' is pondrl'os:t-,Ipfrl'l'Y pinl',2 LO(,[1ll,\" kllO\nl itS "pnstsidl' pitl('." 
tlw tn)(' ('0,.,\1'8 1.8 mi1lion UCI'PS of UtI' '1 million [lCl'('S in thr E[lstsiclp 
SiPITll subregion of lltt' FOI'('sL SUIT{',\", Ilnd illest' two PU1PS an' im­
pOl'ttLlI t ('ompOlH'tl ts or allollwr ] ,Il million fI.('n's in LhE' suln'('gion 

• 

(3, p, 22),3 [u 19:'):1, lh(' suiJl'qrioll wn,,, ('stimftted Lo contn.i.n 41 
billion bO[lI'(\...:fe('(, [tJ l\'I.'llltlionld ~.Hn('h ru!!', 

Large-sen.!!' lumbl'l' produl'tioll b('glUt ill 1l0I'll\('llSlt't'tl Cn.lifornin ill 
till' ('ariy I gOO's, Sil1!'(' t1H'1I t lip IUlII ual (,lIl has Yll.ri('d gn'llt!y fl'om 
limp to timp, bUl Illtlll)(,1' [Jl'odudioll hils 1)('('11 Lll('('hi('[ industl'y of 
most or llll' tniljOI' ('Otllllllllliti('~ in til(' di~tl'i('L TlIp cut ill 1952 wlU' 
n.i>out ,GO million hOHl'd-fpPl (3,7), .11), COlltilllJ('d hU,IT('st of liml)('r 
ill tll(\ POIlc!PI'OSll-.Jpfl'I'('Y pine t,q)(' at n 1('\"('1 pqUllI to 01' 1!1'('n,tl'I' lhill1 

pnst ('uttillf; is ('[en,rly n d('si!'llbll' obj('diw fot' L11(, ('('otlomi(' \n'lfill't' of 
llOl'tlH'HSl!'t'Il ('n.lifol'tliit, 

:\J('l1l0ds of timlll'l' Illll'Vl'Slillg ill l'llslsicil' pitH' han' 1)('('11 go\~el'tH'd 
b~' spn'ml ('()n~idl'I'ittiolls and lin V(' followed mallY pn.t tpt'n:;, .. At 
.first, mfLny loggers simply ('xtl'tl(,t('d wlwl<'\'PL' timl)('t' thlT wfl.ntC'C1 by 
",hat('\"('1' tlll'thod tlH'Y ('OIlSiti('I'pd lo 1)(' ('h('np<'st. '!'IIPY gav(' lillll' 
though l t () sih"jl'lLlllll'll! I'Pq ui I'pml'll ts slIt'h tiS pl'o[petion of l'{'sid uu.! 
tl'(l(,S, pt'(,\"Plllioll of loggiug slash lil't''';, 01' PU('olu'agPI1l(,lll of tlltt,;ml 
j'(lg('Ill'ratioll, FC'llillf; ltnd skidclillf; OftPIl ('lttlsC'r/ ('x('('ssive dllmngl' to 
]'(';:lid lOt! tl'('('S, 

I ~lllilllain(>d ttl 11(,I'k(' I (',\' , ('ulif., by till' FOrt'st ~('I'\'i('(', (', S, Department uf 
Agriculrul't', in G()op!'J'tI(ion \I'ith tlw {'lIiv('!'sity or Calirorni:l, 

2 TIll' type' \'Ill'i(':-< frow Illll'!' pOI,d('rn~a pi1\(' lhrOIl!!;h dif1'PI'Put dpgn'(,K of lllixtlll'P 
to 1)111'(, ,Jprrn'y pille!, .JPlfn',\' pill(' (I'i/lll,~ ';1',{rl'{'l/£ (,r('\', &- BaiL) also OCellI''' in 
soulhll'('~tl'rn On'gou, tll!' ('()a~t B.tLllgt· of Calirol'llin, til(' w(':.;t ,;1011" of thp fiierm 
;\p\"adn, -olltlwl'll CalifoJ.'uin Ilud J1ol'thl'l'lI Low(!" Calirornia: JlOlldPl'O~1l pi Up (I'. 
ponilcroN!l Law",) oecnr,; througl"lut \\'(':;[l'l'Il ::\oftll AIII C'l'ien from BritiKh Colum­
ilill, ('ulluda, ~()llth\\'nrd to ;:;0 II0 I'll alld Chihllahllll, ~ll'xit,(), 

;1 ::\llllliJpr:; ill p!lrt'lIth(',;c:i I'i'fCl' tll Lit!'I'uturr' ('ftl'd, p, liD, 

1 
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2 T.ECHNICAL B1JLLE~PIN II!) 1, U, S, DEPT, OF AGRICULTURE 

:M ueh of Llte ofLrlicr timber hfLL'\Tt'stil1g fLmOlill lied pnte.ticn,lly to elCfLL' 
('utting of thl' hE'ltcr mercltn,nifLblc {TN'S, B(,('fLusP of clifl'cL'CL1ecs in 
logging fLLld stfIJl(L ('onditions, lht, end ('PsuLt '''us n1.l'i n.b1c , SOllwtimcs 
mitny uudcrsizc' 01' low-qufLlity tl'(1!'S were kft. !:1ometimps n.c!val)('e 
stoeklllg of l'Ppl'od udion WIlS pn'sPIl t. .sOlll(' itreus 1'('sl,t'C[C'd n.fter 
C'utting, Bul slnsh fin's killt'd ll111t'h of 1.11(' rppl'OcludioLl n,Lle! n,c1vn,llcC' 
growth, ltnd tlH'1l !lmll),lu't'ns WOI'P illYitelNI by hl'ush Sl)('('i('s sucll as 
sllowbl'llsh (,I'n,nol hilS «('I'(l.no{klls ndlUinlls) lWei gl'(,(,llh'n.l' rnn,llilll,nil n. 
(Al'cl(}sitl.jJ!t!l{IJ,I~ 7W / II /a) , 

Tilllbt'I' OWm'j'8 hft,'(, b(,('OIlH' iU('J'('IlSillp:l,Y 11Wru'p of til!' d('siralJiLity 
of prolonging 01' 1H'I'Pt'luH.ling liml)('J' supplies through fOl'pst mll,nngl'­
11l('1l1. Today', lhc' priuci pn'! pri vulp limll('r1n.nd o\\'11 l'!':-; an' qui to 
willing 10 undt'I'lakt, 1'01'('51 pl'H.('li('('s which Llwy dN'm 10 bt, finn,nein.ll.r 
pro tit nNe. 

On LlIl' nn.liOlliLi fOI'('sts sllsln,illrd Limlwl' produdioll ,\'nS n, dl'finitr 
ol\il'etiw from til(' YPl'y b('ginnillg of tiLl1b(~1' 1rn.I.Tt'slill~, But to 
mn.intn,in Itigb-il'Yt'1 produt'lioll, fOI'('stl'L'S 11('('<1.('(1 H.USW('I'S to lUilllY 
prn.cti('uJ q ll('sliollS, Whil.lnllllllu] growth wOllld tire' fOI'('sl lallel 
slIsln.ill, !wd what ",us tlH' n.lJowl1.hiP ILllllllitl ('ut'? \r!mt pUILpI'n of 
I't'guinlillg tllt' cul should 1)(' I\,doplt'd 10 ('OIl\"(,l't IIIP ,,-jill fol'l's! i.1I10 n,ll 
(,Y(,llly distl'iiJulpd n.l'mngPllwllt of ngt' clnssps'? What killds of cul­
t.uml ll'('nll11('nl do young stn,llels 11(,('([ 1'01' lnnximum gl'owtb ill qunli!," 
n,nd q un,nli I :\' [0 b(' I'('ady 1'01' ImlTt'sl i IIg wlH'1l IIPC'til'd'! Should till' 
sln,lIels of lllp rulul'(' 1)(' plfLllI.H'd for mllllap:<'Ill(,llt 011 ltn ('\'pu-np:t'd 
bnsis or sllouJd lUI l'[rol'l be' madt' to ('1'('!11 P uIlPvc'l1-ngl'd slands'! 

OIlP of Ill(' mOl'p ('l'ilit'o.II,\' impol'lltllt problems Ihil.t fa('l'eI fOl'pst 
mn.IHlgl'I'S wns bow to illsul'P prompt alld ll,ti('qlltlU' l'l'g('IH'rnlioll, 
Ohyi()usl,'" high, susln,ilH'd prod uet,ion I'PC! ui I'(,S t hal t IH' land 1)(' 
sto('kpd ('OlltiIlUOllSI,v wiliiout fI. IOllg wail 1)('1\\'('('11 Irn.n-p;-l(ing n,ncl 
l'l'-I'stahlish LlH'1l t of (hp Il('xl crop, AI t.hough Illltll," of t.ht' sl allds ill 
Lht' l'nslsidl' pinp t,"]H' \\'('1'(' 11Illllldn,IlII," slc1!'hd, pl'Odll('li"il," WitS 
I'pln.li \"(,ly low hl'('H.lISI' of (,limn I p, All iII nil, C'OIllPH,I'H ti \'(,1,'- iIWXPPll­
give' Ilwlhods of I1Wnngl'Il1('1lI \\'1'1'(' IIPP<il'd, 

Tlwn (00, bn,rk lH'I'lI<, oulbl'('I1,ks (Wl'iodi('ally kill pel lal'g(' !tLllOUllls of 
Limh('l', B('ginning nboll I Hl21, bot h 1H'i "11.1 (' t imlwl' O\\'Ill'I'S fLit" plrl,ii(' 
for'pst mftUilgl'I'S in nOI'IIl('IlSI('I'u ('itlifol'll In. 1'l'('ogniilNl tlw lUlllSlIfLlI ,­
diflicliit PI'Ol>l('Hl ('I'PH.It'd h," I)lLl'k h('('tl(,s, Dlll'illg LJH' 1wI'io<l IH25 1'0 
H);~7, bn.l'k 1)('('II(,s kill!'d lH'fLd,\' II billion iJou.l'(l-f('pt or pinp in C'n.li­
rOl'1tia (11), )\1 til(' 1Will;: of llll' ('])i<l('11Ii(', H\'('I'ngl' il.llllual JOSS('s in 
1)'pieH.I o ,'l'J'ma I U1'(' I'llslsicl(, pint' stallds I\'moun(·t'd 10 ll1on' !!tn,n 20() 
bOlu'd-fl'pl [LII !1.('I'(', In somp (l'll,!'!S losfH'S ntH fill' high!'I' H,lld mil,Il,' 

stands \\'p['l' s('riollsly d<'llll'lNL. COllld l!t('s(' loss('5 1)(, JlI'l'nuLl'd. 0\' 
W(\1'0 lh0" un('ontl'OUn,bll''? Would sikicull unt! nu'nsu/,l's 1'('(IUt'l' 
los!ws? '\'as snlyuge of til(' dl'H.d nlld d,"ing tn'('s [l'lIsihJp'! 

'l'h(' l('clllIi('ld forest .m!tllngl'mPlll Jll'Obll'lns tlml IIn.\'(' 1)('('11 bl'idly 
ouLIiIH'ci----dl'Lt'I'min!t{ioll of gl'owth, I'('gtrla[ioll of tlw ('ul, s('I('(·l.ioll of 
lilt I' \'('S ( culling Illl'thods, ('lrl[ul'Il,1 [l'{'n.t.llH'LlI of ,'Ollitg :;tltllds, and 
TH'oI.('dioll of llil' sland ngn.illsl l'X(,t':;sin' illS('('{-('liusf'cI losslu'l' t.ill' 

slliJjl'cl or tllis ]lubli('n,{ioll, J Is pUI']lOS(, is (0 l<,11 \\'hn(ltns 1)('<'11 lNI.I'l\l'd 
aboul [II(' solution of tht'lW 1lI'obl<'lll:O; dlll'ing t\\-O dp('n.dps of op(,I'nJillp: 
til(' J3llwl;:s :"IOllll.lnill Exp<'I'i 1l1l'1I (ttl I-'ol'!'sl, 'I'hl' ('onclll:iioIlS n,ll cI 
mdhods dp\-('Iopl'd ill 1ll:l.II1lgillg IhI' pOlldl'l'OSIt-,1l'fl'I'('Y pitH' (,nn' enll 

rei
; 

. : 
:, 

• 

Ill' adapt('d iLlici npplil'd (0 olh('1' piul' Iypt's, 
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3 THE APPLICA'l'IOK OF l;J\Tl' AREA COKTROL 

THE BLACKS MOUNTAIN EXPERIMENTAL 

• 


• 


• 


FOREST 

Thc Blflcl~s 1Iountnin E:\.1>cl'il1lPlltn,l Forest ,,'as cstahlisllC'd as the 
pl'ineipnJ site for lUiLlUlgemcllt innsligntions in thc cnslsid(' pinc t}1)c. 
It wns St't asi(k from lfll1d in til(' Lass('n 1\fll·iollfll FOl"t'st in 1934, till' 
:nal' nJL('I' pl't'liminm'Y \\'ork stiLl·ted. Studit's going blLck as fILl" as 1910 
itad !"csulU'c! in nt'w th('orit,s of 1llI'tnagl'llH'nl, sih"icult'.l],(·, I1ncl U1S('ct 
eontl'ol (10). A prilluu-y objt'etin of thc B1lwks 1JolllltILin project 
was to dt'wlop Ul(,S(, tbt'ol'il's into fl S.\"Slp111 of 111l1lHtgl'111C'nt ILnd to 
t;pst, d(,lllonst!"at(· aIld impm,e ttl(' systl'l)1 through continuous 0PP.l"­
ation of fl timbe'r trlLct 011 n COllUlll'l'('ial S('iLit' . Eadl .\"pal' SlU('(' 1937, 
pxpppt in 19"18 and 1$)49 whon logging ('I'P\\' and ('quipml'nt \n~l'(' used 
Oil nlloth('r Pl'ojl'(,t. timbl'l' harnsting olwrntiolls lInn' 1>('('11 ('ondu('t('d 
ns it plLrt of lit" plmuwclllumngl'ml'lll of t 11(' an'll.. 

'I'll(' l'xj)l'l'inl('lltnl fort'st is ""l'll suill'd fOl" (~ondll('t.ing illw'slignlions 
ill thc' ('ast sidl' pill(' typC'. Gl'ogmplticl),ll,'" il is tWiLl' lhl' ('('okl' of tlw 
t}1)(' (fig. 1). Sill', climntp, topograph.v, and w'g('tntion art't'l'pl'espnt­
ati\'(' of the eoncli liolls found OV(,I' mog[ of llll' type. 

Iu t(,1'ms of til(' in [PIT('gionn.l POll<l(,I'OSiL pilll' sit(' classification (123), 
the si t(' index Ht ag(' 100 V(,HJ.'S \"al'ips from GO [0 SO f(lpt ltlld it \'('I'!11:;('S 72. 
These indicps ('ol'l'('spon(1 to 1no, 12;;, and 114 j'ppl al agp :WO ill Dun­
ning's C'nJiforllin sitC' dassifil'nlion (9). Lo,,' n,lllHlfd pl'l'cipilntioll is 
the ('hid 1'('n.SOtl for tlI(' l'l'latinl~" 10\\" sill' qun.lily. During llH' p(.riod 
19:35-5:1, thl' lU('all [ttlllual pr'pcipilntion nU'i(,(] frolU ~J.09 inchps to 
29.24 inellPs I),nd nx(·mg(·t! IKI 7 ill(,])('s. About 90 ppr'('pnl of the ])I'C­
cipi ttl lioll f('U in th(, mOil [Its of Octolwl' llll'ough ~ In,,'" 

Rock OUl(TOPS an' ('OmmOIl, itnd til(' soil is shn,lI()\\- n,nd stony. Soil 
eOlldi t ions, LhNl, [tl'(' ptu'Uy I'l'Sp0 Jlsi hlP 1'01' t h(, po (\t'p l' si [('So 

Approximatt'I.\- half of tit,· t'xppl'inwntal for'('sllil's in fl, g(·ntly !'Oiling 
basin; til(' l'('st ('x[('nds up til(' nh)(l!'rntl' SIOPNi of Blnc'ks i\lounl!tin to 
the' nOl'th itncl or Putl('rsoll and ('OIH' i\JounlnillS to tilt' ('nst. Ek­
,"aLi.ons ntllgp fl'om ;i,GOO 10 n,f)()() f(,l'l. 

GO\"(,l'lllll('l1(-mn1Nl bud in llll' !'xp(ll'inWlllnJ 1'0 I'l'St toUtls 10,252 
a('I'ps. At llt(, lime or till' fil'sl inn-lllorT ill H):~:3 HlIC119:l4, tftC' Il.Hl'­
flg;E' slltlle! pl'l' ac'n' wns I~A()() iJoal'd-f('pi. or this n)llIlll(', 90 T}('I'{'('ut
\\~as pon(/l'rosll, ltrtd ,Jdr!'<,y piliP, 7 P(,I'('PlI t '\'II i tl' (i.l', and :l jl{'l'('(,lIt 
in('(,lls<'-c'('(ln 1'. 

'I'hp fOI'{'sL is (,\·(,ll-n~('d. by small groups. 'I'll!' O\-(')'slol'.\- in ]>011<1('1'­
OSf\, fllld ,I('(rr'('.\- pill!' stnnds is T)l"'dominall tl~' on'l'rnn {lIl'(', hu lit is 
brokpn b:\- small groups of immntur'p n,nd lllntlll'('-n~{' dllSS(lS llnd b.\" 
openings. TIt<, [oltlIIU'C'1l of [·It('s(' illtrrnwdinlp figt' dn.:-'st's is smaU, 
ftUe! this c'ompli('nlPs st.nnd \'{'guln.fioJl. S('('tllillgS, saplings, itlld pol{'s 
tLl'(' l'ppr'l'iwl){N! ill ll1lwh of til(' rOI'('st ns ndnU\('(' gro\\-th. bDlh as flll 

lIn(/prslory n.l1d in ojl!'l1il'lgs ('lllls('d by lossl's in [lip old sln.llci. SC'llt­
(('I'Pel olrlt'l' l'l'~id\lds mn:; Iw pl'('sml in young "lands, TIIP ngt' C'laslws 
1l.!.·P not ('\'(,Ilh' distl'iiJul('(l. Jnsll':td. [lIn- fortH II mosllic or sflutllltofllO­
gl'l1l'0US ullits (fig. 2l'-n. nll'inhll' pnl U:r'l1 of tUn,llY p\'prHlgpd groups. 

Somp gl'OUps tU'(' difr(,l'I'lltiu.t!'(1 1I0t. so Inuel1 In' ngt' llS b,' olLtl'1' 
sUtIle! eo;)(/ilioll -<i.Pllsi(y, f ltl'ift, or lh!' amounl ()r llJl(/I')'g'I'O\\'lh or 
n,dnLllcP I'PPl'odudioll. Thl'." ntry in siy-(, from n. fmc'lioll of lin n.t'\'!' lip 
to ;) 01' 1() ncrl's. j)('spitp its \'itriabilily, lltl'll, tltt' fOJ'('sl is ('olnpost'd 
or flrnn.lI units, ('\'C'.II-ngl'd and \\"itlt di.;lind difrPl'('IH'('S ill stand 
('oIHli I i(lll. 

http:flrnn.lI
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FWClU1 l.-Locution of Black" Mountain Expcrinwllllli Fot"P,;t nncl tIl!' Eagbiid(' 
tiiPITit gubregioll ill Ilortbcrn Calif'll·lIill.. 

When activities Iwgan OJ] thr eXl)orim('ntal forest. ins('("t-c:alls('d 
mortality was S(·\"('re. AYl'l"flge aIm un,1 mortuli ly in pinr WitS 202 bOfll"(l­
fl'pt alt n.(TP (fig. :3). This high morULiily was typlcnl of that pn'vIlJC'llt 
in L1w ('nstsidp pitH, (-'"Pl'. In \Ilt' fil'st 10 ~·('!l.rs of (\XIWriu1!'llttl.l wOl'k 
in th(· l~l)(', pmplmsis WflS on ('ul Ling for inspd ('ontrol. AI:;o, ltll'tho((s. 
or ('ul ling W('L"P ('OlllT)fLJ'NL on "plots, aud work was sLILI"l{'(L on l'pgeIH'r­
nlio11, sLimd improvl'l11('llt, an,] otbpr :c;ilidc'ultul'lll probll'lns (17). 
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the eJ...-perimental forest. Small studies of pruning and tiJimTi:ng were 


• 


• 


• 


t]Je basis for stand-improvement practiees. Other studies re­
sulted in a method for reducing insect-eaused losses, showed the 
requirements fOT regeneration, and provided information on growth 
after cutting. 

Sanitation-Salvage Cutting 

Silncllltl.lrists and entomologists have studied host selection, tree 
sllsc-eptihility, and bark beetle aUac-k in eastside ponderosa and 
JeO'rey piLH's for a long time. DlU1Jling (8) condu('tt'd tht' first ;:;tudiC's 
in the C'al'ly ] 920's, and beforC' long much basic information was 
aY!lilablp from t he work b)" CrnigbNlcl anel OUIP!'S (6) and Person (24). 
Byti1C' time ('utting startNI at Blacks ~JolUltain, Salman and Bongbet'g
(2'n had shown that HlP risk of bark b0etlC' attaek in indiyidual' Lt'eC's 
could br dC't.('Tminrd from crown characteristics inciicati,-(' of C'UlTent 
t1'et' lH'alth. They iciPJltifkd foW' c/pgrees of risk based on gradations 
in ('l'OInl c-haraet!'l::;, needle lpngth, Il('ClUe ('omplemeu t, llprdl!' ('0101', 

d('g]'('(' of t \\'ig and hra.ndl killing, twd othp1' eone/ilion:; (npppnciL'\', 
p. (2). Bonglwrg latp]' c/('v('loped a pPJu:tlt)' system to improve til(' 
acC'ura,c:\" of risk r'lassifieatioJ1 (appendix, p, 62). 

Salmall and BOIlglwrg sllowpci that high-risk t1'('PS (risk eiasscs III 
and JYl madt' up only 15 Pt'l'('t'ut of the stand yolume. But 84 
1w1'('rnl of thp allnual h('Ulp-euusrcllossps O('('UITed in tlH'se high-risk 
U'P('s. Thry n'asOIH'd tlwl'('fol'e that thr se/('('(in' l'('Il1Oya.l of the 
high-risk trrrs would Pl'('Yl'llt 84 pPl'('l'nt 9f the loss, Also, the lirrht 
cut would p('nnit [,Hpiel ('oyerage of the a.l'pu, so that most of dIP 
po{('ntinl lossl's could h(' sHh"agl'ci. 

TIl(' first trial of this Ilwans for ('on tl'ol of hark bellIes in ea.stsid(' 
pondpro:;[l. and .Tdrn'y pille' stands was Oil t/Jr Blacks '\fountn.in 
Exp( ,'inwntnl Forest. As SOOIl as it WilS d('mol1strat('dtlmt tIlt' 
flYl'rngl' cut 01' 2,i)41 bonrd.:fp('[ pc'!' lICf(' ('oLdd bl' loggrd ('('ollorniea.ll,'"' 
fllld thnt th(' ('uttillg r('dw'l'd til!' illlllUall'lltp of tr't'(' killing, s!!nitatiotl­
snlnlg<' was adopt(:c1 as thl' principal t,q)(' of first cut itl till' eastsidl' 
pjlll' typl' Oil lin tion!!l fot·psts. .l t was also a.tioptpc/ by pri'"ille 0IWl't1 tors 

und put into uSP f'xtP[}siYl'ly OJl priYlltl' lauds. 

EFFECTIVENESS IN REDUCING MORTALITY 

On tIl(' ('omplll'lnwtlls ",hpl'P sanitatiOIl-salnlg(' ('uttings \\'('t'(' first 
madl' ill J fl:ll, BOllglwrg fOlllld that III(' ('ull1ulnIIY(' J'('duC'lioJ) in lu:;s 
for th!' lin"t J() WHI'S was 11 ppn'pul (2). Thl' j'pd lIcl iOIl was (""I'll 

gn'[1 t PI' Oil plots' ('~I nllli,.;llPcI to :;[ lid," til(' PErp('!S of eu t I illg nwt hods 
Oll growth. J\p('ords fOl' lO-,n'ul' ppl'iod,.; 011 foul' 20-IH'I'(, Ullcul plots 
sl}()\\· Ull aY!'rngp llJllllUtl pill!' Io,.;,.; 01' DR hOHnl..:rpC't pt'l' !lcn', whpl'pas 
similat' sHIli!ntioll-snlnut<' ('ut plots IlU.d nil H.IIIlUlll loss of IS \)ounl­
fC'l't (WI' uct'('--an 82-IWI'('PIlI 1'Pdlldiotl. 

Los-;('s \\'('1'(' low!'}' Oil sHuitalioll-:;nlntg(' ('ut ('OtlllHu'lmpnts !'Ildl )"l'llr 
ft'Otn Hl:lH to J 0;'):2 (fig, -±J. nlld !lllnh·,.;i,.; of Ihl' dnla shO\\'s that till' 
pfT(,(,t of ('ulting lnst(·d long('" thull Hi ,n'HI'S. .Durillg til(' fil'st :1 Y('ill'S 
of cutting, high-rbk pitH''; \\'('1'(' !Jill'\"pslP<! rrom ~VH 11(','(,S. III 19;')], 
12 to ]4 \'PHI'S afU't' ('uttimr, nHlt'tnlit \" Oil lhps(' nt'NlS \vBS 2D bOill'c/..:rp(,[ 
IWI' acJ'(': SI [>('1'('(,11 t 1(',.;,.;' t hun (HI 'UIl('U I ('om pnl'lmPtl ts, Oil!' Y('ill' 
lntl'l' Illl'Y lost only:; I)(mnl-f(,l't PPl' He]'l' it l't'tiuetiott of 01 IH'r(,pnt. 

http:ollorniea.ll
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FIGnu;·1. ,\1I1Hlal iIlH'ct-t'albPd lo",.p", Blaek" :\lolilltaill EXlwrilll!'ntal :FOI'(,,;t, 
IO:~;Hj2. 

CURRENT TEST UNDER EPIDEMIC CONDITIONS 

Th(' hark 1)('('(1(' ppidl'mi(' of th(' ('[1]"1)- 19:{Q's IH'gan to suhside • 
around l\J:ri. ('OIH;('C[l!('Jltl)-, until ['('('PIll )-PUl'S, h'sts of stlllitntion­
suhagp ('ultin!! Wl'l'l' untit'l' ('Ol1ditions of mod('l'ntp to low hill'k l)('('t\p 
poPUlatiOllS. 'In 1\)51 1){'dlp pOpUhltiol\s nguin dpydoPl'd to Deal' 
ppidemir' siz('. Lossps ftv('rngt'd 155 boanl-:fppt ]wr Herp Oll uncut 
('ompilrlnwll ts. In 10il2 till' high-risk pine tr('('5 weI'(' logged on OU'C'(' 
('ompn.rtrnPllls that lutd l)l'Pll k('pt UJl('ut in orcIN' to havt' an n:I'Nt i'ol' 
It'sting tlw l'fl'l'ctivl'Ill'SS of sflllitnlioJ1-snh-ug('. 

Too littlp timp hus pas:wd to ll1l'ilSUJ'(' thl' (,ffec{iYt'JH';;5 of thi.s 
('lilting. Lossp;; will ]1('('<1 to he ]'C'('orlkd for 10n.'nrg 01' mon', hut 
prplinlinur)' l"Psults fu'(' (,llcOtIJ'tlging, Good l'NlSOJlS pxi"t foJ' supposing­
tbn t longeJ' lwrio(\ l"('ilC'tioJls will b(' inYol'uhll'. 

FUTURE. APPLICATION OF SANITATION-SALVAGE 
CUTTING 

TIl(' principill snnitatioJl-sn1vngl' culling ilt Bln('ks ~lounluil\ Ims 
b('('1\ ('omplC'tt'd. In till' lUlUI'P, such ('ulting will 1)(' {'onfiIH'd to units 
on whic-b til(' final htllT('St is beillg dl'fc'ITl'd ulltil fllulC'l" ('ulting <,ye\(,. 

Su,tlitnlion-snJnlg(' culling is J'('comul('Ilt\pcl for g('Il(,[,td npplien lion 
in oY(,J"mulm'(" Yirgin pOJl(Il'l"Osn pille f()J'C'sts. A light C'ut·-2,OOO 
to :LOOO 1>oar<l-1"('('l P('!' !H'l'(' of high":('isk tl"('('s~-p('rmits rapid ('()\'pl.'ngp 
of nllc-ut urPilS; lo:;s('s cnn Il{' 1"Pciu('('l1 (juickl.\-. Ho\\'p\'p(', silllitnliou­
snJ'mgt> ('utling i;; only tIll' f-ir:;l st<'p in :mUllilgPllwlIL . It ,;hould 1)(' 
followc'd h)- (,lIts Il'jlb olbpl" sih'icuitul'nl objP(,tiws. .High-risk tr('('s • 
that dC'vC'lopin unils [0 I>l' rpsl!l'nd should, or ("OUI'St', 1)(' l'('lUOH'd in 
tlWSl' subseqlH'tlt ('uts. 
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Regeneration 

• In most of the Ntstside pine type, overmu,tlU'e timbe>l' stands arc 
well stocked with ,aclvam:e reproduction, Ou the experimC'ntal fOl'Pst, 
for examplt', only about one.:fifth of the H.l'('U, w:illuC'Pd to be l'e>gPIlPl'ated 
after the r('moyal of tlH' OVPl'StOI)-, DUl'ing tite> e>arly Tem's of opei'a­
tion, sanitation-salvage cuttings se>lclom ('roatE' a lWE'd to l'pgenerate, 
,Vben final ]lUl'Yesting of oYrrmntul'(' tilllhrl' hy group clear cutting 
starts, regeneration bp('omE's important. 

NATURAL REGENERATION 

SE'Y('ral ('oDditions are E'sselltial for a'iJullClttnt reproduction of 
ponc1E'l'osa, and Jcffre)- pine: (1) A good s('('d CTOP JollowNt immediately 
by' one 01' more :favomble growing Seasons: (2) a s('('clbed of mineral 
soil; (3) DO ('ompptillg YE'gE'ta,liolliuml (4) ie,Y seed-paling rodents. 
ThesE' fayorable condilions s('ldom OCClli' togpLilpr in thE' castsidc pinc 
t~-pE', but one of the chid reasons for luek -of reproduction is ilTPgular 
s('('ci crops, B('twPPl1 1942 H.uci 195:{ the pines on the experimcntal 
forcst bore fom light to good seed crops: 

Seed Pill per 
(lCTe IhTOU!lh 

October 1 
(thrJusrmd,1)1042___________________________________________________ 42 

]045 _________________ ._______ _______ ____ .. ___ 4 

• 
Jn~t8 _ . _~ ~. ~ ... _ ... _ ~ __ __ ..... _~ _ _ _ _ _ 77 
Hl52 _... ___ . _ __ _____ ~ _~ _.. __ _ __ :~:3 

1 From ';Pl'd-tmp r"r()rd~ (5·~ 01' nJOI'P ;;('('(1 trap;; each Yl'!ll') , Herol'c/s takrll 
in lail' Ortol)('1' and tlIP Ilt'xi ~pr'inl-( for 2 of thes(> yNu's inclictlte tha~ 05 to T5 
p!'rcpnt of til!' year';; Heed ('rop fall" lleforp thl' fir,;t o[ XO\"t'rnber, Th(' I'emaind('r 
faJI" during til£' wintl'I'. 

[n tl!r ollIeI' 7 )-{'Ul'S til('Y ho1'(' fe'w Ol' 110 s('cd, Ins('ct damage t,o 
:;('('tis and sc('(Uings may partl)- account Jor l'('g(,l1(,I'alion fRiilU'es, 

EYC'l1 the l'lUt' good S('pel c]'ops p]'ociu('C'd 1'(',,- ('sllllJlisil('d s('('(Wngs 
lU1lC'SS olhcl' COlltiitions wt'l'(' suilubll', BdoJ'c the il('aY,' ] 948 spcd 
crop, for exampk, G cut-OYC'!' olwllings ill l1('('d of l'l'geJl(~mtion w(,l'e 
scu!'iJi('d ,,-ill! all offs('l disk-Iml'l'o\\- 2 w('('ks l)('fo['(' sel'll inn (30), 
The aim was to simulute fTC'silly distUlh'd ground [hut l'('sulls from 
logging, slash disposnl, and l'('moyut of Y('gl'tntion, :)('('d-t'uting 
l'otil'.nts W(']'t' POiS01H'ci on each opeuillg lWei on H. buf-l'c'r strip one.:JoLlrt.1I 
mil(' widc. Th(' oJJ<'llings ,n'1'(' 0IH'-fiJth uerr' 01' 11l1'g('J' llnd hud a 
bOl'dc'l' 01' ('ollP-\)l'uring l r'('('s, :)('('<1 t l',lpS 011 11('1) I'll:--- plols wi til similar 
l'(,S(,l"(' stands ('aught sl'cd at. thl' l'ale of l:W,OOO 1)('1' aC'['(' during the 
fall and ,dll t('r, 

:)('('d b('ll l)l'('lllll'U! ion g'n'utl)- ai dpd l'{'g('IH'I'll ! iOll, F(,,,- s('NlIings 
sLln-iy('d af't('1' 4 yelll'S W]1('1'C eO.llllH'ling wgptn lion was mod('l'at(' or 

Sffti'«(Jamil'rrll'ti Sttfllill~1-t elfbl',li.'ihCtI per flrre at of 
}11 r acre !/Crlrs. 

• 
j tl'IJU'u·r('ompplilll-( \'pl-(t'tntioll: fOlln.lnn ; i·lrefl/O 

XOlH' :1:1. :~20 II.OIT a:3 
Light, It, ·12(J 1,2TT J I 
:'II C'ciilllIL :i, SIO I :l!J 4 
lJP:l\'Y 2,0 I ~I 12, 4. 

:'lOU\"('P: Taeklt,turd Iloy 1,101. 
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On ba]"(,(l soil, ::l't'(Uings Wt'l"l' abundant (fig. iiI nll(l growth was l)('tlp1' . 
.At thc cml of tht' foul·th g-I"o\\-ing Sl'nSOll, [tn-mgl' Ill~ip:lJts of tJ1l' IUtiN;t 
s(,l'dling on ('ncb milu("["(' quadrat ill lhl' SUlllpll' \n'J'l' as 1'ol1o\\'s: .::\0 
groulld ('oY('r, G.7 inch('s; light. ;~.O; ml'diulU, :'U; hl'u\'.\·, :2.4. 

En'll ,\'ith onh- lio'h t 0TOII1U[ ('0\"('1' O'('I'milltll ion SII1TiYfll un([ 
gro\dh 'n'I'(' lllu('illo~n'rthnll on b:ll'(:g~Oll1ld. P()~sihh' thl"},'277 
4-:nnr-ol(1 s(,t'lllillg'S ])('1' n('l't' Oil UI'('US \\'jlh light grollll<1 I'OWI" UI'(' 

ntll'C[IHl tt'. But tiley \\'1.'1'(' thl' I'('Strit oj' all l'x('p]J[iollldly good ;;('('d 
('I'Op. Thl' Il('[ Ipl" g'l'o,,-[h 011 han' soil 1ll('UIli> that l'l'lllond of :Ill ('Olll ­

lll'llllg \'('gt'[atioll is u;;uHII.\' dl'sirahJp. 

FlI,lltl-. ii,-"Xatllral I'I'g('lll'l'atillll;'j \ I'llI" aJ'II·!·I',I"J.!i-lllllf·1l1 ill 1\11\1 "111,:.1'1' ,,,iL 
,\]'('a ~c'arifit'd 1I1lel rodc'lIt; jloi,III1t'd ill 1 \1 h I'd,,!, til "",d fall. 

Y('t ]'on's[ malln!;('l'S l11i1\' han' difficulty ill il<'llil'\'illg l'!tYfJl'ulrlP 
('olleiitiollS rOl' lIall1i':l1 l'I'gl'll( l'nlioll, Tid,., \\':1"; sllo,,"1l by ':til ,ltlj'lJlpt 
[0 (':JpilttliiW on a 1ll0dl'l';IlI' sl'l'd ('I'OIl ill llJ'OSPI'('[ rot' l\l.j:!. ,\ilOIiI 

\ J tt(']'I'S ill IlIIi[s yuryill!; hOIll 1'1 [0 :!I~ il('rl'S \\I'I'l' e1I'lI!' ('1It. BOI'<i(,I'''; 

or (·olJ(·-I)!'nrill~ [n'l'''; \\'('l'c' l(,fl Hl'Olllld (':1('1i 1I11il. Till'S!' In'es \\'1'1'1' 

(''';lilllall't\ ill I'lli' ,.;prillg o{' In;j:! [0 Imn' tI jJl'o"'pl'('li\'(' [ll'Odlll'lioll o/' 
HI I('as[ fiOO ('011('''; 1)('1' tll'rl' rot' [lIP IllIits [0 ht, r".~I'III'rntl'd, ,\ ('1'0]> o{' 
liO() ('OIH'''; i,.; [h(' I'quintll'1I1 or rOllghly c\:Lf)()() ,.;('('d,.; lUI, .\1'11'1' lh(, 
ullit,.; \\"('1'1' Jn~i!l'd, ,.;In,.;iJ alld \'('!.!'('[nlioll \\'c'/'I' rl'lllo"I,d tlild 1'()(IPllls 
\\'(,/'(' poisolll'c'i'Ill'/'on' s('pc[ fnll ~1;lI,t('d ill JlIid-:->('p[('liI!JP!'.•\1 hl's[, 
[lil' rp";lll[s \\'('1'(' olll\' 1I10t\('1'n 1('I\' "'IIf'I'(,..;,.;rld ; lalrl" I J. Lnd~ or SII('('(,";'; 
\\',1S u[[l'iiJlIt('d c'lli;'II\' to ill('I1\,(,ti,,(' J'(1c!I'll[ ('011[1'01. Th(, nn':l"; Oil 
whic'II ll;l[lIl'lll rt'gl'llf'I:;ltioll "'U'; illll<iI'quH[(, \\'1'1'(' plall[l,t\ ill [hI' "prillg' 
of 1!l.i4, 

\\'hat do [hI' g'1'('ully difl'I'J'('lIt /'l'sidts oj' liJ!''';1' [\\'l) C'xp.'rillwlllni 
:l[ll'lllp[,,; lo as,.;j;;t lla[lII'ul !'l'g'I'III'ra[ioll acid IIp 10; l{c'llil!'lioll of 
C'Ollllll'lillg' \'t'g'!'IH[iolllllld PI'I']llll'aliulI or ';I'j-dlwei..; ('1111 hc' H('('lllllplisllC'c1 
1>\' "'1'1I-kIIO\\,11 III 1'1 hocls, Elilllilln t iOIl of :Iltillltd-l',lllSI'c1 jo"'sC's i, Illlll'h 
II:";"; ('('1'1,1111. Funll'lddl' \\'(';11111'1' fol' illitial 1',.I;JiJlislIlllt'lIt tllld l'arly 

• 


• 


• 
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survival cannot be controlled. Then\fore, planting:is regarded as the 


.- SlITer method for promptly reforestrng most unstocked units, at 
least until more certain methods for natm'al regeneration can be 
worked out. 

TABLE I.-Results oj 	1952 reyeneration cutting, Blacks lvIountain 
Experimental Forest 1 

i 
Seed production Seedlings per ! I Seedlings 

per acre acre, J 95:~ 2 1 germinat­
Sample area ____~---___-:-___[ Survival ing per 

seed 
Fall 3 1_ Total 4 June I October t 

---_:____ 1____'____ 

.Yllmber I Number N(tlllber Nilmber 1 Percent Nu-mberI 
1. ______________ : 2-1-,336140,265 :375 ,l2i Jil O. 009
2 - _ - - _ _ _ _ _ _ _ _ _ _ _ :12, i~;3 ,U. 00:3790 27·1 - 35 .OJ9 
:3_ - - - ----- - - -- __ ~8, 003 ;~::'OJ!) 1,005 (j79 I 62 f .021----;--------,----

Average _______! :33,0:38 	 5,15, i83 820 :392 I 4.8 i .OJ8I 
1 Data compiled by D. F. Hoy. 4 Through iYhy 195:3. 
2 Basis, HH milacre quadrats. 5 Basis, 5·1 seed traps. 
3 Through October 1.7, 1052. 

• 	
ARTIFICIAL REGENERATION 

The ma.in requirements for successful pla.nting of nursery propa­
ga.ted trees a.t Bla.cks ~Iounta.in _ha.ve been determined. In a.n experi­
ment started in 1951, 1-1 stock was shown to be superior to 1-0 stock 
for both ponderosa. pine and Jeffrey- pine (25). The principa.i specifi­
ca.tioll for 1-1 stock in the Ca.lifornia. Region is a. minimulll dia.meter 
of 0.11 inch a.t til(' mot eollm:. However, ground covet' conditions were 
mo]"(' importa.nL than clnss or stock. Two yea.rs a.fter pla.nting, survi\Tal 
was b('sl on bn:r-c ground a.nd poorest 'where \regetation was hea.v.r; 
logging slush a.nci stony ground also rcdu('c'd sll/"viyal. 

Seedling 
,'$l1rl'il'lzl

Ground cover: 	 (percel/t)
Bare groullcL -,- __ .--- ____ , _ ______ ________ ___________ 56 
Lightllonli\'illgcov('rorstoninl'~;;________ . ________________ 50 
H ellvy nonliving CO\'('r or stonint';:;s __ __ _ _ _ _ _ __ __ _ _ _ _ __ __ _ _ _ _ _ :35 
Light living cO\'t'I" ____________________________________ • ______ 25 
Hc:wy living eover. ____ • _____________________________________._ 2 

• 

Routine pJa.nting has a.lso indiea.ted the ncccssit.r for rClllova.1 of 
competing Yegpta.tiorL Sunrivalbas been good Oll a.ll i ·tt the few 
small units not cleared of slash a.nd vegeta.tion. For e",- .ple, pla.nt­
ings in til(' spring of 195:3 a.veragecl 71 percent SUITiva.i 'tl1e end of 
of til(' first season. 1Y1 thou t site prepa.ratioll, Ilowe\Ter, some plantings 
wer(' almost completc' failll/"t's e\Ten where the competing vegeta.tion 
a.ppea.red to be relatively light. One retlSOl1 is tha.t roots fully occupy 
tIlL; soil even though the soil surface betwoen competing pin,nls is ba.!"e. 

Routine pla.nting was sta.rtrcl in the spring of 1952 on 14 a.cres cut 
in 1951 (fig. 6). In the' 11('Xt 4 .yC'ars50 a.cres werl~ planted. i:)urviv[ti 
at the end of the first season a.vera.ged 70 }lcreent. 

http:importa.nL
http:Iounta.in
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F 1;"'(1.;\1 

TIt(. ,;i(ll' hoI .. 1ll1'1il()(j and a jOJl!!-ittllldll'" matl!)!'k ll1'(' lI';l':! i.! ,alld 
I,[Jon 11'1',''; ]1"\' !ll']'!' art' pinul I'd ;l I Ii.!;- by 1i.Ii-foot ';)lll'itlg-, In 
~(llllp IlIa,'!''':'_ h(}\vI'\'I'I" 1'('\\<1'1' II'f'P'; art' plnl.lll'd bl'('nll'{' or ":'(111111'';, 

~mtlll ]JtIll'lu" of ,;la ... I1, I'lll'k,.;, und l';.j";lill!! (n',',,;, For "Xlllllpl,', ill 

ID:i:! Dilly I.i;j() pI'/' .11'1'1' \\<"J'I' plalll!'l!. 
('0.;1,.; IU1\'" h('pll Iti..rb ::q,) ]ll'l' U,'I'!' II 1 IH·';l. ill 1!I,)~, .\ {lr..;('r~ 

:;tnt'k HIld lahor :lI'(' ('X!>I'II"'[\<'" .\l..;o, :;I()f'kill~ s(ltl1dal'd" l'I'qIlin'd 
pla11lill,!..!: of IlHlIIY lil'llI- 10 balf-HI'L'!' llllit,.;; n..; a l'I',.;IlII. lrall..:.po:'titl~ 
alld halldlillg- ,;malllol"; or ,.;(or'k flO'h(l'd ('(hI,.;, III till' rll(IlI'l', tI I"",; 
(,X,[I'( ill!.!' ';II\lIlIant of ';1,){'kil1~ fo!' IIl1it,.; "IIIUlll'I' (lrall ()1Il'-I.:tlr :11'1'(, 
",illn.dll('!' tIll' IPII11ill'l' of ';I\l:lll !lllit..; 10 iI(, p1:lIltl'd, FIl!'I!lllll(,·ly, 
only n ,.;mull i'nu'tillll oj' lit,· I'X]H'l'illl(,!llnl 1'111'1''';( I'l'qllir'l'''; artili"illl 
n' fOI't'sl a I inll, 

\\'!tnl plan[ing- co..:.l.; Ill'" jll..:.[i(j('d~ 'I'll twl\> nll~\\t'l' thi,.; qllf'o..;ljull, 

pn•.;pul \'I\ItH''':' or ,''';lilll'lt"d flllllI'!' iollf'I'tlwdilll,· 1I1It! lillal b:\I'\('';(''; 
\\'pl'(' ('al('ulilll'd rOJ' Jllllld'J'fhH piliI' plllllialitlll" (!!I, .\.rtPI' ";1111­

tl'n"lill~ l!!t, di":"Olllll ..d t'O"'! Ill' PI'lIl1ill!! ",,·I,"'I'·c! (')'oP l!'t·""" [III'''!' 
ntllll''' III ,.;pl,·('lpd "f)lllp~)1!1Il1 illt ..!,,,,,,l nil,'''; aI'" n... r()Il()",; 
~it .. jlld", 1j(J r,>,·! ,IIIHlllill:':' -ilo ('Ia-- 1'< 

lUll ,.,Ii;; "';i.i 
:-;ir,. ind,., 71t [ .... I III 117 ,.; I" 
:-;il,' it,d,·\ '-.0 r,-\-l I I'll.!!;!':.!' - -it., (h-- III, 

12;; 177 I Li ,., ~;;J • 

Bp(·tllI";,' (JIJI,\' tt ":'Ilwlf jIlIl·J (II' 1111' lnwl 1I" .. d ... plnlltill~. IIII' I''\i'';lillg­
gl'm\'ill!.!' ..:.tlll'\.;: ('lIll (':lIT.'- lIn' IIllt'lIl'd ,'0,.;1,.; Ill' IJUlllll~~"I\l('lIl .mel prot"", 
lioll, (lllty planl ill!! Il1lcl Pl'llllillC:' "11.;1..; nud Iltl'il' ill I ,./'t...:( ('IHII'!!l''':' 1l"l'd 
[0 Ill' 11..:."..,.;..;,·<1 u!!ain,,1 II", plulltalil)lI yil'ld" 
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A l'{~tlsollable return at Blacks :Mountain would be 2 percent, au 
interest rate {J,t which the Federal Government hilS bOI'l'owl'cl money, 
If latIt' of the site preparation cost is CL'cclitccl to hi1Zi1l'd rpduetion for 
fire PI'Otl'CtiOIl, site prep:Lmtion i1l1d pli1llting costs itt Blacks MOllntain 
amount to about $70 pel' ttcre, Yif'lds from planLatiolls on sitl' iudex 
70 feet and brtter have iL pn'sent Yillul' well abr>H' $70 at 2-pcn:enl 
in Lel'pst. Thcrefore, on areas poorcr tlHtn site index 70, p.lml Ling 
would Iw deferl'ed until planting costs al'e lower or lwtil better knowl­
Nlge of gl'o\\-th tLnd futme pl'iees iociic'atl's highcl' dollal' yields call be 
expeetl'Cl. 

Dil'l'et sl'l'ding has bl'on tried as a, ml'alls of I'('(lucing rl'genol'ation 
costs but has not pron'd wOl'thwhilp for gClwral USt', Till' trouble 
lies ill protl'ding spt'(1 [rom I'odents, ,Vithout protec,tion, few seeds 
gt:l'miLHtted, 'With \\-iI'(' serpells pl'otreting the seed, 40 to 50 percent 
of til(' sN'cl spots gencrally wet'e stockcd aftcl' 1 gl'o\\-ing senson, But 
seed spoLs Pl'otpctecl \\-i.th dome 01' conc scrcens cost as llllleh as 01' 
morc than planting llurSClT stock, E:\.l)cllse lllolmts Iwcausp the 
S(OJ'l'ellS !U'C eostiy iLnd must be picked up to let thc s('C'cllings grow 
Pl'OPl'rly, 

Small, incxpensiye cyliudriciLl screensW'crc testcd (26) btl t did not 
work Ollt. Th(T prote'cted the' seed from rodents, but only 12 to 21 
PPI'('C11 t of the SCl'l:'cns wor(' stocked at tlJp end of the first SNISOll. 
Fttilul'l's WPI't' due' to sueh caus('s itS frost heaving, cutworms, tl'ampling, 
iLlld desiccation. 

Limitl'd exp<'rinlC'tl ts with l'oclen t repellents alld poisons hlHl \TiLl'ying 
['('suits, genl'nlll,\- not good ('Hough to WUl'l'iLnt widt' upplieution, 

D('spi te tllt' faillll'(,s, dl'ol,ts to dl'Yl'lOP sll('tcssflll ll1l'thocls of dil'l'ct 
s{,pdillg will bl' cont:illuC'd on a1imited seilic becalisP of thl' possibilities 
fol' l'C'dllcing t'('gl'ucr!Ltion eosts, 

RODENT CONTROL 

I\:(,pping J'od('nts from PILLillg loo 1ll11('h sl'Pcl is pssential fol' ('iUll'\' 
lliLtuml or itl'ti£ieiiLl l'Pgl't!t'I'n.lioll, Trin'!s ot' poisot! LHli l md \\'i ttl 
Yitrying sueel'SS {J,t Bhwks :-Joulltniu in 1948 itlld 1952, En'll though 
poisoning cut the' rodent popull1.tioll in 1952 (tiLblt' 2), L'L'genl'l'illiOll \\TitS 

POOl', 
Roden ts itl'P clifIicult to ('on tl'ot hC'('jLl\Sl' thl'\' mny quicklY mi!';l'fLtp 

into tl'l'iLted areas, Fmtlll'rlllOI'(', most l'odl'l1ts tnllitipl,\- l'ai)idl~:, If 
olll~- n. fpw esenpe poisoning, tlH',," C'ftll qllic'kl.\- rt'-popuin.t(' lUI ILrelL 
For ll('st results poisonillg mllst 1)(' tinwd elosl'lr in adnu\('(' of sped 
fnll and l'('-poisoning ma,'" 01'[011 1)(' ll('('('ssnry, 

Both tll<' 1948 lLnd 1952 poisollings wil'd OiLt grout", ll'('nt('(i \\'itlt 
"1080" (socLillm flllOrO!Wl'tu,lt') ItS haiL'1 It wns dislribu.ted ill pindlt's 
of 15 [0 :'!O kl'l'llPls ('vNY 15 [('pt illong lillt's :1bollt ijO [N'l ilPttl'L. 
\Yhpl'(' possibLp the bait was plil(,pcL llll<l('(' or tlt'()llnd logs, stumps, 
slnsh. or liNt!.' Otll('I' pltl(,(,s lbn,l l'o<il'llls iU'(' likl'ly to frl'qupnt. 

Tilt' ('(lst of bn,iting 1)10 f!eI'PS ill IDolS (6) wus 2G ('PIlls 1)('1' !le['(', 111 
19;,2. S('ptl'llliJPl' rains :tlld \\'('t ('olldiliollS (,tLlls('d ('ollsidpJ'llbIp lost 

I Caution: "J!lSO" :lnd 1ll0;{t olhl'l' poi~ol\;; Itrt' hill;hly loxir to hlllllllll"_ Law,; 
ltOVl'rn thpir II:'P, toea] PPI'~()lIlll'] or thl' t', :>, Fish and \\,ileHir,· ~l'rd('p or 
('Ollll!.\' F(lrm Aclvi~or.s "huu]d bl' asked ful' help ur ach-ic(·lJpfoI'P IUlY fOf(·..;t l'odenL 
P()i~Ollitl~ i,.; undprtnkcn, 
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'TARLE 2.-Rodent cenS'U8 in 1)oisoned and u'npoisoned areas, Blacks 
11tfmLniain E3:peri:mental Forest, Se1)tember 1952 1 

HodenbitruPPCI;1 in-

Species 
Unpoi­
Roned 

{Tnpoi-
Roned 

Poidoned 
m·en. 

area J area ,2 

j,tumber i Number 
Yellow pine chipmunk (ElIlal/das 1II1IOC1I11s) __1 15 I :3 
Tuhoe chipmuuk (E. S1Jccioslls) _. _" __ ,_ .• _ 111 7 
Townsend chipmunk (E. IOll/lIsCTtclil) __ •• ___ _ o 
Golden mantle squirrel. (Ci/dllls laleralisL __ _ J~ I o 
\Yhitl,-footed mouse (PcromyscuslI!aniculallls)_. 5 ! 2 
Trowbridge shrew (Sorex IrowbridgciiL. ----f 1 I o 
Chickarel' ('I'amiuscillr1l8 ilol/gil/sit). __ " __ •• _\ 1 i o 
Snowshoe rabbit (Lc7JvS ameriClLTtlls)._ •• ____ ~ 1 o 

j------------
TotaL __ • _•• _ _ • _••• _ _ _ _ • __ • ___ ,i 57 55 ; 12 

1 Dattl from] 00 traps for 3 nights Ilt each ilrea. 

Source: Lloyd Ted", .Jr., Dept. Zoology, Univ. Calif., 1)(1.\"1". 

time n,ud mn.de sonl(' l'e-poisoning llecessluT; bil,itillg 420 nCI'es eost 
72, een ts per nere. That year l1t1turOJ regolH,'r!1,tion '\-OS sough t Oll 11 

net aren of only 10.7 neres senttm'ed about in se1"'o1'(11 smnH units, but 
the cost was $28.26 PCI' acre. 

Both the !ligh eost for the area protected and the uncel'taillt.r of 
success leaye much to be desiJ'cd in baiting as n, ll1(,thod of rodent 
control on small scnttcrecl ch~lll' cuttings. Therdol'l', when only It 

light seed crop is in sight on such ell t.tings, baiting eannot be recom­
mended. If regeneratiO!l arens elll1 lw so al'l.·llIlgcd tbal the nd al'ea 
to be protpctcd is a relatively large frnctiol1 of the total an'a thai must 
be bl1,ited, or if more efIkiellt methods nre di:;('overed, ro<ien t con tr'ol 
will b('('ome muc:h more practicable. 

SITE PREPARATION AND SLASH DISPOSAL 

Both bulldozer blades and brush rakes OIl e!'t1,wlcr traetors have 
been used to eleil,r Hl(' ~rouncl and pile slash in preparing tilt' site 1'01' 

Tegeneration (fig. 7). 'smsh rakes are preferrpd bceu.usr tlH'Y pusli 
less topsoil in to tiJt' ;;Insh piles. 'I'he cost hns variNI from $7.9 L Lo 
$50.58 per nen' (tablt' :3). SOUl(' reasons for the low ('ost ill 1951 were 
an exceptionally skillful true-tor opern.tor, n, J'(·latiyrl,r low \~01tUlH' of 
slnsh, and Iigh t 01' no co,'erng(' of m·(·lts wi til slHfill nmoun ts of slash 
11lId \Tegt'tntioll. 

The trndor oHen skips lliUTOW strips of slilsb llnd 1"'egC'tl1tion ill 

prpparing n si.U'. ('ompl('le dNll'ing Ims prm-C'cl U.llllt'('t'SSllry. Aft.er 
195] til(' OIH'l'Il,tor was instrucll'ci to It~IW(' strips of slflsi! It fC'w f('p( 
widp rtttll('r than go bil('k to ('ien,lI (iwIn up. H(' wns !lot to skip whoh' 
arcas that s('emed to hllV(' litt.!t' C'QIll/wting Y('gf'tn.tion. As l'x[wriP!l('(' 
with tlds proeNlur(' gn'\\", eosts d('eiilwd ll,nd it waSI1ppfil't'nt t!.mt, thl' 

t.! 


! 

'i'.'. 
, 

strips of slnsh hn\"(' It bpn!'ficiitl shn,ding (·{r~·('t. I t should IH' possibh' 
to l'NIll<'t' ('osls still mol'l' b~' fU.I.'lh('r trnining of til(' erew f\,nd by leltl'll­

i 
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• 
Fu:nn: 7. Sla~h and \'I'gp(alinll pilo'd by trtl('tor with hulldozf'f bltlcll' Olll1rOll 

to hI' rl'gl'lll'nlt{'(l. 

illg how IUlwh :-;l,bh ('[lIl iJ(' Ipft without unduly l'plltl'ding ,,('('(Iling 
g(;l'lllilltltioll and ,.;un·inll. 

T.\IlLr-: :l.~( '/1":/ (!( Ni/I Jln p(lra/;rn/ ([Tlr/,4a.'1/i disJlosal, lJ/o('k..: -'foull/ain 
i'.;.1'j11 ri il// idlll FIIJ'I.~/, l.t}:) f _:):j I 

1!Iii 1 
I II,):! 
I II;,;; 
1\Iii 1 
I !l;'i,i 

~\\,pl'agf* 
111'1 'a 

..t!~T,<'''' 

Ill. ",) 

Iii. "­
22. ~ 
II. ;, 
1;; 2 

('()~t [IN' 
ac'n' 

IJI"l!lf,", 
7, \11 

J,i,71 
50, iiS 
Ill. ii()
:Hi. \11 

('0";\ pl'l' tu'rp J 

j)l'o/"nt ,·d o\· .. r 
gr·o".... :tl'l~U 

loggf~d 

j),dltJf'( 
n. :;:) 
2, 70 
,) 'J­-. -,
2. t")(i 

L 20 

('()~( IH'[' .\\ 

f"PI (olal 
VOilllllt' ('ut 

flal/llf< 
0.0'1 
, :l·1 
. ·1·1 

I!I 
.2'.1 

I :'it<- pn'jHu"'c! ~LHd ,..la~L di-1J(" ..d IIf ollh (H, al'Ptl" 10 11'" rf'gl'llI'l'll.t('(1. 

:-;(Jlll'l'l': (,,,,dull .j';'. 

SUMMARY OF RECOMMENDATIONS FOR REGENERATION 

• 	 ('Il:iI()('kl'd IU'C'U"; should Ill' I'pgl'lIl'l'utl'd In' mll ul'ul s('('d fnl! \l'h(,11 
jll'u(,ti('nl. HI'CUlts!' ~()()d ";Pl'd ('':OJ>'- I~n' il1fl'(:qllPtlt. 1\0\\"('\"(,1', Ill'pas in 

IU'l'd of l'I'PI'()tilH'(ioll willu";llHlly Im\"(- 10 hI' pi1uIl('{L IllS[,('['; UTI' 011(' 

('011;;[' or POOl' J'('p'll!'l'nti(}n: thl'.'" df'''II'OY ('()J\(''';~ "I'('d,.;. nnd :i('l'dIill~s, 
lJUt lhl' ('xt1'1l1 of t I\(·il' d:llllH~t' i" not kno\\"ll, Ir iIlYP.;tig-lllioll'; pro\'(' 
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these insect attacks to be: serious and adequate control meusures arc 
devised, natural regeLH'l"ation call be relied on to n, gren;ter extent. 

Ponderosa, and Jl,ffrey pine cones mature in 2 yem·s. COliseq ncn t1y 
the prospeets for a scpd erop call he detectt'el a year in adyancp. 
Because one-year-old concs of these pines M'e quite small, tops of 
freshly eu.!: timber should be checked euch yen,1" to determine prospects 
for a, spcd crop before it is too htp to plan the neeessary measnresfor 
regellern,tion. 

Protecting sped from roelen ts is essell tial for successful psbtblish­
ment of natural rl'prOdllction. Current methods of rodpnt control 
require that poison \.mit be pln.ceel in a bufrer zone one-fourth mile wide 
around the regeneration area. Therefore, the cost of roden t conl!"Ol 
is high if tht' arpa to be regellPrated is small. Since the suecess of 
know)) contI-ol methods y!tries, an atlNnpt to obtain natural regpnem­
tion is a questionable Yenturc unless a bumper seed crop is in sight or 
a large arca, in the aggregn,te is to be regeuerated. 

If llatlu'al l"l'generation fails, the area should be planted promptly 
so that rt'produetion is establisitC'd in'fon' competing \Tegptn,tiotl takes 
oyer the g!"Ound. 

\;VhC'th0J" l"egt'llemtion is llatuml or arLifieial, eOIDIlL'ting yegetation 
u,nd slnsh must be remond. In t'ither ('ase, mechanical I"emo,-al is 
essputiltl in order to pl"O,-idt' it mim'ral soil seedbed for s('Nls or spn.ee 
tf' plant. Tractors ,,-ilh brush rakes lJfl,v(' proved the bt'st equipment. 
A.dcquate planning of the work ancl training of t'quipment opera,tors 
arC' pssC'lltial to kl'l'p ('osts low'. Complt't(' eon-ragt' of the ground 
can be a,-oiclecl 11:,>- lc'aving narrow gtl'ingt'l"s of slash. 

l'\atuml rpgc'llC'rntion tan 1)(' (iPpencll,d upon if el) tutting is c\CfC'IT(,cl 
until a good s('('(1 yc'al" 01" (2) sill' PI"Pj)!tl"lttiolt of itrl'fiS ('ut during pOOl" 
sepd YNl.rsis dpfelTt'C1 until it good 5('NI y('n,l". EiLher dpf('l"llH'lIl, 
howl','('r, \,-illrl'sldl ill an t'x<'t'ssi,::-pl:,>- 11('lI.VY ,\-orklond for til(' good sP('d 
yeltrs and it l'egl'Ul'ratioll progmlll tlln,t is t'xtn'tnt'l), diHicull to ('ILrIT 
out. In addition, clPl'el'ring site' pl'ppn.mlion loses tiL(' adnmtug<, of 
optimum l'eleast' of ground for any UC'\,-s('('(lling<; thn.t do l'('sult [!"Om 
cut.ting and Logging. If 5l'V('rlLl ~n~ars ('laps(' aft('r cutting, the gl"Olllld 
\dU 1)(' taken oY('r by slu'uhs, gnlss, ltud ollll'r n-gc'lation. 

I)lall ling ,dth lllu'spry sloek is still LlH' t'h('ltPl'sl fl.nd Stu'pst mdhod 
for sueel'ssflllly pstablishing art-iH('inl l"l'gelH'mtioll. At Bhwks 
:~\'[ollutain spring plitnting \\-ith 1-] pondC'rosa or J('ffrey pilll' stock 
hits hpl'll most Sll('('pssflll. Dirpd sl'l'cling ('annot be l"l'<,omnH'lHled 
un t il p[ff'cLive roclP[\ t repellen ts 01' other cheap means to proto('.t s(wt\ 
at"(' Io Ull d. 

Growth After Harvest Cutting 

A study of gro\\-t h nJU'r l'll Cling was 5larlNI in 1938 to eompm'p 
se',-C'ralnwthods of halTe'sl ('utling. It. WitS designed as It l'n.ndomi7.pd­
blod;;: l'xp('rinlPllt tlrat inclu<ipd fOllr plots IH'r bloek: (J) (!onlrol-no 
(~ll (,ting; (2) lrenT." se\l'd·ion (n.pproximn,tel:,>- 75. pt'lTen t of ,roIUllll' 
('ut)~ns 1ll('11 llst'd 011 nn,tionnl ron'sis ill ('ttlifol'tlia; (:3) rllocil'l"ll.[(' .'.' 
st'ic'etioll (approximn.1 ('Iy 55 perc-ell t of ,'olunll' cUl)-·similal' to, but 
not idputi(,111 \\-itlr, so-t·:tlll'd "sIt),ndunI ntnrkillg" ill 1111,t.io1UtI 1'01'c's15 
oj' O~lironlin; (4) unil art'lt ('onLrol---originally ealh-d sih-iC'ultul'al 
SeJN' t lOll. 

http:l'n.ndomi7.pd
http:t'x<'t'ssi,::-pl:,>-11('lI.VY
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The -follrth method is l'CIU'('SC1l'tu,ti ve of the tl'eatm.Cll t applipcl to 

• 
thp expelimental forest as a wllok, Uuit i1,rea control plots \\,(~l't' 
gi\Tell i1, sn;ni Lation-snJ nlgc cut at tilt, timp of ('stablislum~nt. The 
first J'N~llt \\'as Hot made 011 most plots UleW the time of the In,test 
(10-:n'tLr) Ul('USlll'emel1 t. C~ollsequen tty tJ1('Sl' plots al'p used' .riHu1ri[,\' 
:for sho\\-ing gro\\-(;h [ollo\\-ing it sltniln,tion-siLlviLgt' euL, ()'(I(' l'l'pliea­
lion of ('fl,eh llll'thod was ('stab[islwd ('\'PI'Y yelLl' for 10 Yl'al'S, III 
ecrtain years elP:u'-cuJ plots \HWp n.dclt'd Lo tIl(' st.ud.'''', 

P[o ts in the hiLI'vesl;...eu U;illg sOl'it'S .:11'(' 20 iLen's in al't'lt, ]j}n,eh was 
dividpcl in t0 oup-ten th-ael'p squfLl't'S nJ thp LillH' of ('stabLishnH'1l t. ldl 
Ll'l'l'S J1.6 ineil!'s d, b, h, wm'p tagged, lllt'ILSUl'l'd Lo t1.ll' IW!tI'l'St tenth 
inch, 11Ucl Lhdl' Ioen,tions mn,ppt'CL.'·' At Lhl' Limt' of Lhl' 1O-:n'i11' l'C'llll'lLS­
lll'Pml'll.t, tht' ol'iginal stand and eoyPT ('ondi LiollS for l'twh t('ll tll-lwI'(' 
subplot \H'l'l' eLl'st'l'ihed alld l'peol'ch'd by iL systelll of eOlldition eln.ssi­
f:ien.tioll (p, 74) ndopt('(L fot' lIni t. al'piL ('on tl'OL 'rite JO-yt'iLr dn.tu 
from L1ll' first foUl' blocks of plot S WPI'e tho basis fot' tho nnn[,\'s('s or 
g-rowth n.ne! mOt'tn.Lit~, tlmt foLLo\\', 'J.'.Ill'SP plots includ(' fO~11' el1.eh fol' 
ullcul, ht'n,\-y spleetion, lllodern,Ll' sdpeLion, and siLuitalion-sn.lnLg(', 
iUld two for clear C'utting, 

GROWTH BY INTENSITY OF CUT 

• 
The grcatt'st l1.etunl gl'O\\-th p.'l' n.(,I'(', both gross aneL Ilt't, oreur.r.'l'(L 

on the snnitn,tion-siLIvlLge cut plots (tnbln 4), J-lo wCn'1', Illu('h Ipss 
g-1'o\\-ing- stoek on UH' IH·n,vy-eu t ILnd deiL1'-eu t plo ls pl'odul'NI ILi>OU t 
t.ht' sn.me gl'owth ns the heIL\-i('1' gl'o\\'ing- sLoek \-O[U.llW on 1I1(' mOdl'I'tllt'­
ell t p[01s, Gl'owl h by 5-,nn,1' lWl'iods t'mplmsi)wd Ihl' n.d \'lLlIlllg-l'S of 
!tNt,-y (,1I t ting-. III tilt' s(lcolld 5-yt'(1,1' ppl'iod, c!t'IU'-('U t plOls g-I'l'\\- itS 
llluch as thos(' g-iV('1l h('f\,\-Y s(,Leetioll Il,ne! mol'(' than those' g-in'lI SILllilH­
lion-su,lntg-p 01' model'n,t<' sL'ipetioll ('U( Ling-: 

Al'Crtl~/r anmwl urali'M/JeT 
(Irre~ 111/ ,'tpc;:it,'f 

Pir,V[ /i !It:urlf ....'trutHl n: 'Icart 
(/)(JllTlI·kel' ,/'",,,,/,/eel'Typp of (,llttill.~: 

1,, ­
:->all it ILl iOIl-:ml \'Ill-(P_ ,) I II 

,\1 od I'ra.l I' so G·I 
Ill'tl\'}' OX RR 
('\t'm' • __ " ,IX SR 

As (Ill' ('U( ill ('I'C'IHwd, ,\'Ollllg In'('f; flll'lIislll'd n,lI illCl'<'nsill~ shal'P of 
Iwt I.;l'owlh, J11 both Iltb[(' 4- lI.nd lIll' l.i1,iJulation, nl'l gl'owth Indudl's 
i ng-l'(nd h n,nd ~1'()\\'Lh of l'('sid wds min us [oss('s Ihl'Ollg-1t d('n.tb, On 
al[ bUl til(' d('iLl'-('ul plots, till' ('lItling- \\'IU; in oIdl'J' t !'l'('S, 'I'bl'l'('\'ol't" 
Oil ItL! but clPl1.l'-('ut plots, YOI.UIlll'S ill (Ir(' ,\-0 ullgC' I.' ng(' t'lns:;C's \\"Pl'(, 
/'l,Ln,lin'I,Y simi[tU, n.l'll'l' ('utling-, A[so, Ilumlwl' of po[l's, which supply 
the' iUgl'O\\'t It, wns n'PPl'oxilnn f ply thC' Slltn(' 011 n,Ll t,,,!ws of plots, 

• 

Hl'idI.", n.nn.!,rsis sllo\\'('<1 I hnt lhp ,\'oung ng-C' ('[nssps g-I'P\\' fnsll'l' 


n;l'll'l' Iwnn- ('t1tlilll.; limn n,Th'/' 11lOdl'l'af(' 01' lip;hl ('ulting. \r1H'1I f~ 

susJn,iu(I(1 ('ut fwd 'shol'( ('utting- ('~'('I('s aI'(' (iPsil't'd, hO\\"('\'(,I'. hl'IW,r 

cull iug ovC't' LIt(, ('II l il'l' wOl'killg- ('i 1'('[(' 01' PI'OIH'l'ly is not pos:;i bl(" 

~ ('\'('1'1 Ill'Ipss, fol'!':;( mnnllg-('I'S ('nil ('n.pitaliy.(, on t1H' g-l'Owlh poll'1.l tin.! 

n.i'(C'1' !JellYY cuLling-, By tn,killg- n,dntlltllg-l' of nll.'inlion in SIILII<I 

stl'llctUl'(', tllt,)- ('jl,!\ dt'!u'-('ul O\'('l'll1ul UI'P g'I'OUpS n,nd subjl'('l oillN' 

g-I'OUpS to Illig-Ill ilnpI'O\'l'!lU'lll ('lit. 
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TABLE 4,-A:nnualgl'owth wnd loss per acre 1 by 'method oj cutting, 
Blacks J1?fountain Experimental Forest, first 10 1/e{LI'S after cutting 

l\{oderute Hea\"y j Clear 
Item cut cut" cut 

c· -----------I--BorlfllIut I Ba(m/-jeet I' Ilorml-feet I norml-feet norml-f::: 
Volume after cutting_~_____ 18,4,li5 I 15,8U8! S,32G 1 5,01)2 598 

'17,559 14,.295 7,753\ 4,977 402 
Gross growth_____________.73 97 G5 I G'\ 18 

64 79 59 61 11
lugro\\-th____ ..,__________ . 20 80 23 21 51 

15 22 19 19 29 
1VIortnlity ____"'_ 101 20 IG 7 I .I-- --j 

98 18 15 7 I I
Net growth_~____ . _____ . - 8 107 72 ! 78 i (i8 

-19 ==8=3~,_===6=;J=,--731-~ 
Percellt 1 l'erceut ! 1'erce,-;''- IPc;"clI!'1Percent 

Pine in volume after cutting.) 9- no I !)8 . 1>8 ! G7 
,:J I I I 

! 

Bnsis: Four 20-ttcre plots for each method except clelLl'-cut, whi"h had two 
20·nol'e plots, 

1 Trees 11.6 inches and Im'ger, 
2 Figures in bold typC' urc for pille only; figures in rornan, ull species illellldi!1~ 

white fir and incC'l1se-cedar_ 

GROWTH BY AGE CLASSES ;.: 

To dptprmiJlP how thp grolqwel alTangoment of age dussps n.fl'cets 
maIlagl'll1('Il t, nn n.nnJysis was mn dc' of gl'owth in I'plalion to age-cluss 
gl'oups on thp harYt'sl-('utling plols (n,pppndix, p, (iii), 'I'Ll(' plots 
wore divided into tptltb-a(,l'c subplols, n,nd tilP resel'\'(' slatld ou PfI,('11 
subplot was elnssified h,Y hroad agp dass('s as oVC'J'ma {Ut'C' (:~OO ),01\,1'S 
Qt' more'), mn.tlll'C' (150 to 300 yea.rs), or imntlLt lIJ't' (Less Ul!Lt1 150 
yeal's) (fig, 8). As would be pxpp('.kd, on'l'mntUl't' groups grpw slowest, 
nnd imma.Llu'l' fasl('st (tnblc 5), 

Thp pC'l'ioclk growth. of immnLlu'c age classes 5 was still mort' str'lk­
iug LlulJ1 shown in tai)lC' 5 OIl subplots wiLb a l'CSCl'\'(' yolllmc PC[ lInJ 
to the nVl'l'Hgl' volutlH' 1'01' o\'eJ'mn.tlll'(' age dnsscs (18,755 bO!l1'd-fed). 
Under thpse' eiL't'.umsLnnees, tr('('s less LImn 150 yea.rs old gl'('\\' [l.t thc' 
J'H.te of 269 board-fed pl~1' nerl' (fig, 9), Tlw atltluid ingrowth of 86 
bou.l'd-f('(lt bl'ouglr t thp toLu.! to ;355 bOfLl'd-fept pel' ael'e, Tlrps(' data 
l)l'at' out thp ol)\~ious eoneiusion that mn,ximu1l1 growth will he pro­
duced WhNl old~growLh slands arc eOll\'ertcd into young, fllst-gro'wiug 
sttwds, 

Young sln.nels pl'Ogressecl mol'c rn.pi(iiy town.l'd hn;nTpsLa.blC' sizc wirpn 
thl' competition fl'om oldel' tl'ees":"'n.s· ILI.l ovt'l'slol'Y or us senHercd 
individ lIlLIS-WitS "J'C'mov('(1. For eXIL1l1plC', on ttL! plots, illgl'owth was 
gI'On.tl'[' whpl'P till' o'-(,l'sI.OI',\' WitS I'Pll10Vl'C1. 011 nil PX(:l'pt dpnl'-euL 
plots, Lite ILcipq ultl.('ly stoehd pole' slfLnds wi thoLlI. 11,11 O\-l'l'slol'j' oc­
cUl'l'('(1 liS smnU st:t1Ltl'I'pd groups, uSlmUy SUITOlUldpd by oldor (.I'pes,.' 

5 Periociic growth for stands of this agc i" highcr thnn mean al111llltl growLh. 

http:o'-(,l'sI.OI
http:gI'On.tl
http:pxpp('.kd
http:growth_____________.73
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• 


• 
F, COntE B.-A.!!;(> ('la"~(',, fLt BlU('k~ :,\ roltnt :till ExpPl'illH'Jltal Fon'..;t: "I, JllImlltur('; 

8, lllulllr€, fat {'d!!!' of tll'!'tL ('1(>1\1' CtlL r'll' r['~(>ru'ral;i()Il); (', o,·prllwt.lll'!' wit It ~('('(I_ 
lillg tI lid I' I'S [OI'Y • 

\1'11<,]'(' (lip ()\'prstory wns (,PI110\-pcillnd (11(' \)or<iPI' ('fr(,(,[~ frolll adjoin­
ing ole/pI' (1'(1('" \\'PI'P rpciuc'pd 01' l'lilllinlllpd, IIJr' l1Jlllllll[ ing!,owth was 
as' JrllH'h Us i() hOllrd-/'(,p{ [}(')' H('/'(' Oil c!pur-c'u( sllllplot,,'llcipq!ll1lC'I," 
"Icwk('d \\·jllt jlolp ,,(lind.;, ('OIllIHU'"d with :11 hotll'd-I'f'l't \\'[l!')'(> (11t' 
OYt'!',;lory \\it" ,'ut ill "mull groups. 



•• 
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TABLE 5.-Periodic annual [JI'O'I.uth amci'rese7'ue t'ohune pel' acre on md 
J)Zot8 by age class, Blacks Nlowntaill EXIJC'rimental Forest, first .to 
years after cutting 

------------~----~--------------.~------~--------------

Hpgprn' Totnl K('t growth, 
Age cinss YOIUlllP net Ingrowth \ excluding 

groll-th ingrowth 

I 1 , ; 

11d(;rll-f,et i Board-feel I Board-feet Bourtl-feet I Percelll'I: 

0,42Ovcrmature (300 yenrs) __ ". 18,755 i !l2 f 14 78 ! 
,75l\[ittur(' (150 to 300 year,,)._ -\ 15, 278 :1 27\ 12 1\ 115 I 


ImIl1lttur(' (lesO' than 150! 

ll L 50 

__ J~e:_lr_:;)=_~~_~~_-__=_-_-_-_--_l__' ~_7_5_5___~_O_2__, ________8u__I_______u_'..:.1____ 

I Natul'tllly oecurring imuuttul'l' agt' c111:;~(';'; hll\'p It low \-olulTH' of growing stock 
ill compari~on wilh o\'Pl'matllrt' age c111s;,;('l:; bpl'llu,;(' (a) ;;OIl1P of 111Plll Ilre ju;::t 
rell!'hing llH'I'C'\uLlItnb\p age and (I» oldpr regidual trees hu\"e precluded full u~(' 
of the ground by young ones. 

300r-----~--------------,----_~----/--/~~+c-------------~-. 

.,. / 

" " 

JmIn 0 tUI'(, stands also gl'('w fas[.('I'wi thou t oldt,1' s('oH('I'('(1 LI.'P('f;, 

FOI' t'xH.mpl(·, til(' lLll 11 ual lH't growth of inunutul'(, ng(' clflSSl'S on 
ht'u,iJ,'{ cut plols was 204 bOIlI'(\..:f('('[, wllc·rcas 011 sn.llililtioll-:;o,h'ng(' 
('ut plols it was 182 bOfU'C\-:j'(·('t, Inunn,(lIl'(' agt' dnssC's ilH'ludl'd only 
448 houl'd-:J"ppt in CI'C'PS oldt'l' t hllil J50 ,\"eHI'S 011 lH'o,yily ('1I t plots, but 
3,989 \)oal'd..:[cet of older trees Oll Lhe s!tllilation-sah-ng(, cut plols 
(In,bie- 0), 

• 
i. i 



•• 

• 
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THE APPLl'CATJONOF' 1J1I."'1T ..AREA CONTROL 

~184imumproduction 'per acre, then, is rcached most quickly if 
overmatUl'C stand units arc harvested and tbe ground given over to 
younger age 'classes 01' lIew l'c>prociuctioll. Yet ill termecliate ,ag(' 
('lasses eovel" too littIe of the llrea to pprmit. l'apid removal of tiw 
overmatUl"e timber-for example, only 14 pUI'cent of the ma.l1ugement 
un.it in 1949. Consequ(,Lltly, the fOl'es'!' mallnger must GiUTY pal't of 
tbe overmntm'c timber as a reserve for a long time if he desires It 
sl,lstnined cut at a lllliform rate, 

TABLE 6,-.ilnn1ULl {p'owth of i-m1nat1l1'e trees 1:n. relation to '/10Lu'me 0'( 
olein' tl'ee8 on J)loi.~, Black8 1l10unta:in E,l'peri:Jnental Fore8t, fin;t 10 
year8 after clltting 1:mmai'llre 8ubpl()ts 

\'01 1I Ill(' Kt't ~I'owth pel' acrp of trees 
YolulllP ppr U;::!'i' in tn'('" ov('r PPl'llCI'P under 150 yelLrs

150 yf'l1r;; in tI'N'O' 
ullcipr 150 

Total ! \..-tthollt ingrowth 
--------------------------------'-­

Board-feel Bo<mi~eet : BO(lrd"Jut Bo(mi"Jeet PerCC1/ta,888 (Ullcut plot:;:) •. , .• _ . __ •. __ G,834 151 HI) 1.45
a,H89 (sanitation-salvage I:ut). __ _ 5, "158 182 H7 1. 78
1,808 (moell'rate cut) _ '. _. ___ _ I5,3:3G 152 98 1. 844,18 (hea\'y rut) ___ • __ _ 6,556 2G4 1:35 2.0646 (clcar cut) ______ " . __ .. _____ _ :3,063 182 88 2. 87 

\~hi('h OY(,l'lllatm'p group should b(' ('uLand "hieLi canied as a 
resprye? Ont' impoJ'tal~t ronsid(,.I'O,tion is whether the f,"l'OUI; contains 
tre('s undm' ;300 ypal'S of age. Plot 1'('col'(ls at Blacks ~lountain sLio\\' 
that on overmatul'P sub]Jlots on the sallitation-snJYage cut plots, pines 
undt'1' 300 j"PUJ'S old mlLcie up only 84 pet'{:t'll t of the total volume (all 
sppeies) but producpd 76 p(,.I'c('nt of tll8 11et growth (excluding in­
gr'owtb). Altbough the plot J'('('ol'ds pr'oba,bly show too high t1 siJal'(\ 
of the yolume in youngpl' age classes, (he,Y indicate Ute d('~imbility of 
('hoosing for 1'('SP1'\'"P oywmatmc gl'OUpS Ult1t have 11 high proportion 
of l1'('('s ullclPl' :300 veal'S old. 

Age' of oY(,J'matlir(' unH ar'eas hacllitLlc dfcet 00 growth rate ,,;h('n 
no troes uncleI' aDo YNLrs wPJ'e pr('sen t. This was ShO\n1 h,'- analysis 
of gl'o\dh in l'('lu,tioll to aY('l'tlgr Yoluttl(' 1)(\1' tl'('(' Ott O\-('J'lnatUl'(, sub­
plots. (It was rN'ogniz('d that n\-Pnlg(' \ OlllllW PC\I' tl'{'(' gin·s only a 
rough n.pproximalioll of I·(·la.tin' agr.)· Fol' O\"l'J'lllnllU'{'. ngp classes as 
a W1101(', both gJ'Owth 1)('I'('('nl fwd growth ill bon.r·d-,f('d P('I' l1Cl'(' clo­
('I'C'usNI as thl' U:'(('l'llgP \'oJUln(' })('.[' U'(\(' ineJ'PftsP(l (fig. J0), Ho\\'pvm', 
\\-h('ll only pill!' tn'('s OV('I' ;WO Y(,HI'S of llgl' \\-('I'P ('ollsidl'l'pd, llll' dl'­
('I'PUS£, in growt h \\-.lS nr.'" smn 11. Th is n.llllIY3is, t.oo, sho\\'('(l til (. 
d('simhilit~, or I'NH'ITillg O\'('l'Inntul'(' gI'OIl})S \\'ith YOllng('(' ll'('('S n.u.d 
highel' gro\\-th I'HlN;. 

0\"('l'l1U11111'(' unit fU'(,Il.S wiih thp [;1I'g('1' (I'P(,S lIn,\'p fI, high pl'iol'it)" 
1'01' ('ltriy h:U'VPSlillg 1'01' s('\-('rnl I'PllSOllS. rrlll' pot(,llt inl \-ItItl(' los,:; is 
gr'rn(('s( in lnJ'g(' [n'ps; UIC'Y pror!tw(, (nOr(' high-qunlily IlImb,,1' nne! n,l'(' 

11lOl'(' JikC'l:v to dit' SOOll. Also, Ilnrro\\'illg til(' sizp mng(1 or t('(.(·s may 
h('lp J'Pclu('(' tlH' sizp of logging C'quipn1('llt inl'uLlU'C' ('uls !tlld. tiWI'('/'Ol'(' 
lhl' ;;kiddillg dnnmgp lo l'('Sl'IT(' tn't's. 

~J TOU!!;; ~j;W ,.t 
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FIGU.RE lO.-Periodic net annnal growthperce.nL and boarel-foot growth by 
average volume per tree, o\'ernutturC condition cl!L~s(,:;, 1/lO-acre subplots with 
10,000 board-feet per acre or more (uncut areas and ingrowth not included). 

llesults .of the amlIysis of growth in re1ationto age classes on Lhe 
harvest-cutting plots may be slllllna;riz(\d as f01l0\\'s: 

1. .Conversion of virgin .fOI'csts to young age <'lasscs is rssen tjal fOT 
rapid growt.h. 

2, Remonll of the o vcrs tory is essclltiiLl [oJ' l'a;picL growtl1 of po]c 
sta;nds, 

3, Growth of poles is imLher stun:ula;LccL by removal of bordcrs of •.•. 
oldcl'Lr-cps slllTounding groups of poles. 

4. lnunllLul'p ttgC' dass('S (sllw-Jog timber uncleI' 150 yCIlI'S of age) 
grow mort' l'U,pidly ,,-il!lOul oldt'r J'psiduaJs. 

5. HCIl\'}' culting Slullllhttrs growth of Uw residual kees moJ'(' than 
light cutting. ' 

http:growthperce.nL


6, :Overmatmc stancl units grow vcry slowly without admixtures of 
younger trees, 

• 7, A.verage sizc of trees in ovel'mature stand units has little effect on 
growth ruLe unless YOlmgcr trees are present, 

LOGGING COSTS 
One of the important p11l'poses of tbe Blacks Mountain project 

was to determine whether logging at a profit was possible wbere trees 
W(,1'(' l'('moved in w:idely varying and fl'eq llently very 1m,' avel'age 
volumes per aCl'ejor sihricuHurall'easons rather than for the greatest; 
immediate profit at the milL As a result, cost records have been 
studied closely,al1cl speeial eost studies have been made, Although 
th(' Blacks ~Iou]) tain :3ludjf's calHlOt compIeLd)' iUlS\\~er the question, 
ti1('y hayf' tlll'own much light on it, The stlilcing fact :is that logs 
han~ been deliverf'Cl to a competjtive market under the prescI~ibed 
silyjcultul'al methods, The pa)--ments for logs haye been sufficient, 
to allo"w a reasonable stumpagf' value, pu.y all logging costs, and leave 
u. margin for profit. 

Roads 

• 
Thf' road network was designt:'c/ to pt:'J'Iuit us much Hexibility" as 

possible in timing the ill'ea and volume of ('ut. It ,,-as compiC'ted, 
C'X('C'pt for it 2-mile SpUT, "in J9:38, jJI'o"dding a PC'l'1ll1lJ.lCl1t syst.em ~o 
mel't nU futurc ncecls in the mfLin topographie unit of the experimental
j'Ol'cst. ~ 

Roads weTC located t,o fit the topogl'upby and to kecp slcidcling 
c1istu.Il(,(,s short, 2,000 :i'pet 01' less i'or most ('ompnrtmcnis, They 
"werc loea.lc·d on thp grouJlCI from map locations, '\'ith minor adjust­
men is to avoid construction djfJ:ieuJtips, Final],\T, eomp/l,1'truclJ t 
boundaries wcn' loeated so as Lo ('onfor.m with lhe road system and 
permit do,mllill yarding without goillg thl'Ough "adjoining 
c'ompartmc'l1 is, 

Tlu'CC standards of Toads, totaling4G miles, were bujll (fig, 11), 
The main utilization 01' prjmary l'oad ('xteJlds from the ('ounty l'ofl,d 
and thl' ('OIlUUOn earl'ier railroad tlu'ough thc (,l'n tel' of the cxpc>l'imc·n tal 
fol'C'st. Although lllallY loggl'rs thought the rond sysLPm had llil­

1'('['lsoIla,bly Ii igh standards when it Wu.s huil t, mnlly prj ,-atC' timber 
OPl'J'HtorS now huild thpi" roads to a much lligll('r stc!Lnclard, 

B('c'nuse' thl' roads WCI'P ('o!lstrUeled hy the Civ"ilian COllsPl'vatioIl 
Corps, ('osts "\\'('I'e not tht' Stunl' as for hulldt'rs C'mployillg t'xperil'll('ecl 
road (,OilS! l'l1C'lioll WOJ'J;:PI'f), Ark!' Ihe l'()[uls wen' huil t, t'nginecl's 
l's(imnlt'd thnl tht' ('ost with t'xjJC'L'iellec'd road (Tt'wS would biLYO 
totaled !tiRO,GOO, 

Road ('{)~ts ()(']' thousand honl'd-:fC'C'twiLl amount to $] ,20 OY01' tilt:' 
first 20 ~-Nlrs of o(w.I'alion, This Jigul'(' is 1'01' an t'stimat('(1 (,lit of 67 
million board-f'('('{ to b(' hauled 0\"(,1' the 4 (j-milc\ system l>\" 1957, 
(Al1othpl' 212 million honrd...:f(,pI loggod in 1954 w('r(. lnk<'n 'out by 

"". 

• \\·u.~\70f '!/:t mile'S of road huilt (hut Y('ilr,) The S,\-s[prn St'JT(>S 9,126 
timbl']'cd Uel'l'S, COllsl'quC'nU)-, llll' cost per 11('1(' was $8,8:;, There 
i::; Oil(' mil" of rond for (lac-I! 19,9 tLmben'd il('1'l'S, 01' 3,2 milC's of ron.d 
])('1' S('C( iOll, " " . 

TIl(' rlE'twol'k of roads ('Qflstl'uc,tE'd ill uc/vitnet' has 1.>e(,11 an impol'lant 
faetor in tbc su('c'C'ss of lhe B.lacks .\foulIlain opt'rnliOIl, H milc!l' 
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possible sanitation-salvage cutting as platmed. Areas most in need 

of cutting could be cut first. When seed crops were good, cutting 
was shifted to other areas that needed regeneration. Other shifts 
were possible to a.djust the species cut to market conditions and to 
harvest timber where insect attacks flared up lUlexpectecUy. 

Logging Methods 
Since the start of cutting ill 1937, the experiment station, rather 

than {·he timber plU'chaser, has logged the timber. 1'11e e~..-periment 
StutiOll undertook logging so that the method could be tested, not to 
intimate that Government agencies shol-"ld log as a normal procedlU'o
in disposal of Govel'llment-owned timber. 

The proposed sittlitn,tion-salvage cutting raised two questions. 
One concerned technical sOlmdncss, Would the l\Jmoval of high-risk 
trees b:y a light cutting be effective in reducing insect-caused losses? 

, 	To get a rdiable answer to this question, the cutting needed to be 
tested on a reasonabl.\' lat'gp scale. 

Another was tIle question of whether this novel method of logging 
would p:\\~. 'YllC'll work started, loggers in northeastern California 
were cutting ] 0 to 20 thousand board-feet per aere. They wel'e 
unwilling to eut as little' as 2.500 board-feet per acre because the'T did 
not bclipyC' it would rptlll.'ll a profiL. Costs and rellU'DS had to be 
detennined by tpsting thr method OIl a practical scale. 

• 
Other impoL"tant n'asons 'why tIle stu,tion conclucted titr loggiug 

were to inslU'c' that all of th(' dl'tails of harvesting would be performed 
nccording to the rrquiremcll ts of the experiments, to obtain full 
records of the operations-costs, manpower, unci pquipment, and to 
gain Oil-tho-ground experience in the practical problems of timber 
harvesting. 

From 1937 througb 1941, a cmw of Civilian ConsorYation Corps 
emollees (fig. t2) loggl'ci the timbet'. A competent logger was hired 

• 

F-3SIl·t:1O 

}"WUHI; 12.-Ciyilinn Conf;cn'utiUIl Curp~ crew Callill/.{ timl)('r. 
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as superintendent and expm·jenced men were lured fOI· key positions 
such as loaders, mechanics, and bull buck. After the ceo program 
ended, local loggers were hu·ed for all logging activities. 

From 1937 through 1946, thc experunent station's logging activitics 
included trucking. Sincc 1947, the station bas loaded the logs on 
the plU·chase1"'s trucks at landings ill the experimental forest. 

Ln:rgc cquipment is nceded to handle the timber on the forcst. 
Trees O\Ter 50 inchcs in di[ullelcr are common. Trces cut on some 
compartmcnts avemge morc' than 3,000 board-f('ct, Itnd those com­
monly cut scale betwcen 1,500 and 2,000 boltrd-fect. Some logs 
scaled more than 4,000 board-feet and weighed between 18 and 20 
lons. 

Logs wcre skidded primltrily with cl'ltwler tractors and arches un til 
1950. (The tmetors weigh about 11 to 17 tons Itnd have 80- to 130­
dl'awhar lIorsepo\\'e1".) But arehes damagl' n, great deal of the reSCI"\Te 
stltnd and ad \Tance gl"Owtll bettUlS(' of tbl'ir width alld tile space they 
need for numeuvcring. As Telensc' cuts inel'l'H.sc'd, injury to a(hrH.ncp , 
growth became more serious. Aftcr ] 949, arehl's wen' 1.1s('(} less flud 
less, and sinec 1952, pm('tieally flll skidding hns bpPll dOll(' \\"ithout an 
arch (fig. 13). In the futun', all. arth \\'ill bc' llSN.! only ill th(' few 
places where an llllavoid.n,ble uphill gmdC' is too ste('p for ground 

• 

~~ ·17iit):!U 

FWt;IU; J:L-Hkiddill~ lu!,,, without till an'h al 131:t('k~ :\Lountuill Expt:l'iIlll'lllal 
. Fol'c:'l. 
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skidding 01· on r('latin:,j)" opon an'as ,dlCtl skidding distanc('s am long. 


• 


• 


A portable' loader designed at the e~l)e.rimental Iorest 1lUS been one 
of the pl·incipal keys to tbe sutcess of the logging opcmtion. The 
light initilll ("ut n'quir('d frequent lauding changes and tlm.'atened to 
illCT('I1S(' logging costs seriously. This threat, in fnet, was one of the 
llllljor rN1Sons wh)~ loggers shied awn,}, fmm the jab. A log-loading 
machin(' thitt eould be ensily and quiekly moved wns a necessity. 
Lom;ing ~up('rin (Indent D. S. C'ad('ton, "'ith til(' assislall('C' of oth('l· 
('xp(,l"iltlent station personnel, designed a POl"lilhk log load('r (fig. 14) 
lend buill a ,,"orking model (21). This 10flckr solnd tbe' problem of 
mo,"ing quickly and etH'aply b('tween landings. 

Later, the logging industry recognized and Ildjust('(l to thl. He('([ 
for fn'q uell t mon's b('l'H'en landings ,,"here stlllitation-siLh-nge Ot· 
otlWI" types of ligh t ('utting m·p dpsirable. SIany other portn,ble 
loackrs hav·e l)('ell desigll(,(l, manufacturecl, and uSNl throughout the 
IYl'St in response' to this d('ltlfLncl. 

l\[otor-pow('red cllnin Sf\""S Imn repla('('d handtools for ali cutting 
n("li'"lli(~s-blteking, Iimbing, alld [(,Uing (fig. 15), and pay fOI" timber 
cutting ,ms ehlll1gNI from day m((·s to. eOlltl'll("t. C'o.ntL"l1.et ('utting 
has s('nnll ad\'antag('s. :'.Iore skillful faU(,Ts an' obblinNI; labOI" 
tumo'"er has ("('ns('(l to h(' il pl'oblem; tlncllUl adl'qUlLte supply of logs 
is always l"c'tHly fOI" skiddinrr. Daily outpulis 40 to 50 thouSllncL 
hoal"d-feet, and one set of JaIlers is a<lC'quull' for the size of opcnltion. 

Effect of Volume and Size of Timber on Costs 
In a logging ('osl and time analysis mndl' in 1943, light cuts wel·e 

found to Ill' C'nti1"el)" pl'il.("ti("abh' ill lh(' ('Ilstsid(' pine type if a mad 
s.Ystl'm hud he(,11 buill (22). ..>'I.. sanilnJion-salnlge cut of 2,8:35 
boal'd-f(·rt pel" aen' rNluir('cl i~ total of 118.97 mall-minutes pel" 
thollsancl bOflrcl-[C'f't, wlH'I'('lls hca,"y sph,etion C".utting, with iL cut of 
l.a,022 f('pt 1)('1" n,('re, 1'('quirNI. l1(~nJ·l.\"'· ns much tim('-11S.29 mal1­
minutes lWI' thOllSiUld (table 7). TIH' suee('ss of sanitatiol1-snlnlgc' 
logging dmiug tll(' first (j )~('firS of the op('rlllion demonstmtNI th(' 
Jpllsibi.lity of Ligh t euts. :-ianilfilion-sal nlg(' logging' 011 Ihl"('(' com­
pnrlmf'J) ts in Hlij2 ngain demonstmtc,d th(' pl"f\.,·ti(·ahili t.," of ligh t ("uts. 
'I'll(' n,'~('rl1g(' dnily pl"Odudion £I"o.m th('s(' j·hr('(' ("ompfil"tUH'nts wns 
til(' sanH' as fl'om Illuehmol"(' hf'adly ('ut (:ompart:nH'llts log~('(1 that 
y('ar. Tht' ("ol1('lusiol1 is tbat \"olume ('ut {WL" aen' hnd little efl'eet 
Oil <IiI'c,(·t logging (·osts. . 

Size> of tn'l' 01" log WfiS t lip mol'l' importan t fl1('tOl·. [sually, time 
()('l" uuit ([('('1"{'115(,([ Wh('ll sizt' ilwI'PIlSt'd. This ["('lalion has b('('11 
found ('ls('wltt'rp ulldl'r wit/('Iy ciifJC'ring ('oneli liolls (I.'f, 1il, 32). 
Aclufllh", t/w iIH'I"('i\s\,d cost for smalJ IO~5 rC'slIlts [!'O1ll 11, I'('ciuetioll 
in dui": output I·ather than frOllt tllp iU(,f'PIIS('(1 .logging limp p('r log. 
und th'eill(T('11S('d ('osl: llHty not bl' as gn'at IlS lilt1P stllcii('s indi!·n,(e . 

..\JIlIlY O(H'l"lltiOllS nl'C' g'Plll"Pci to fi fix('(ll1l1nif)('r of tl'ue/( tl"ips pel" 
da.y /)P(,ll.tISt' of hnuling disLILlW(·. If till' 1l1lln1Wl" of Sll1ftU logs is 
not too grpaL, a skillful 10ile/pr ("i1l1. distl'ihll[(' t!Jpm so thfLt the' dlLIl.\' 
produetiOlJ is rNlll('l'd littlp, if lUI.'", by IHLlldling them. \rIH'1l a 
load l1ppl'on.elt(,s maximum siz(' 011(' 01" ilion' sllInU logs ('1111 l·eadil,Y b(' 
lone/pd, but n Ilw<iiult1-siz('(1 Olle' ('IUIlIOL 1 'HlIltlly thl' .YILl"di.lIg ("1'('\\"5 
hlL\"p ('llOugll sltl,('k tim!' 50 thilt tile cllLily quoln, ('al.1 1)(' hrought to tlte 

http:tim('-11S.29
http:C'o.ntL"l1.et
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FIGLIU: l5.-·Fullil;1{ limbp!, with pOWI'I' ,,:111' al Blaek:- ~lotll1tait, E:qwrilllt'lltnl 

FOl't',.;t. 

lo.nding ('nil if a good 1111UlY of I hI' logs fU'(1 Slll:tll. Th us, logging of 
smldl [C)gs Illny b(~ l'{,oI10Ilti(:111l~' juSlifl('d. Thl' ('c'onomie j'(l li1()nil of 
small logs is impOrLllnt to ttl(' fol'Ps[ nULllllgl'L' hl'('lwsl' tIll' cutting of 
sl1udl tl'(,PS is rl'Pq ul'lltIy (,SSt'll IillJ to :L('('Olllplish sih-iclllllll'ilJ obj l'C'tin's, 

Total Operating Cost 

('osls of t.Iw BI:H'ks~ [OUll lain ojlPI'n.1 iOIl. t'XC'lll<lillg rnmp costs, 
I'O:W [I'om S/.OO (0 S I L:{~ \)ptWPl'1l 104:1 t\,nd In;J~ (lIthl!' 8). Pl'Odu('­
lioll 1)['1' II1tlll-elny, ho\\'("'['I', was fairly unifol'm-about 4 lhouSll.lld 
I)()ltl'd-fppl in :j of 4 ,\'('tU'", (ulblt' 0). Pl'ic'('s of In,bol', supplit's, rmel 
t'qUijHll('llt gPllPI'n.lly ilwl'l'llsl'd dUl'ing til(' ppl'io([, but ~'('!u'I," ntl'in­
liollS in ('ost \\'PI'(' also nfl'(,('[l'd by O]lt'l':l,tiolw.1 ('himg!'s, 

• 
111 ID41 Il'p['s \\'('I't' [(lIIt'd \\'illl pc)\n'I' Sr!\\'S but l)lwhd flnd limbed 

by hall(l. In IH;iO limlwl' ('utlc'!'s IIsl'c1 old,"I)()\\'P!' SllWS, This ('IHLll~(, 
:\('('01111(1'<1 1'01' l1l0S( or th!' ill('I'('ilSl'd pl'odllt't iOll Jll'1' nllUl-dilY in IHuO, 
('ht1l1~illg j)ll.nn('llt 1'01.' ('lILtiug 1'1'O1ll il <In," I'n(p to [I, ('olllru('( !'fLU' ill 
1Hii I 1'('slIIu'd ill iIlC'I'PilS('d JlI'Oel lwl iOll J)(>!' mall-dny, Ill! !);'j~ :Ulllllltl 
put WUti I'l'du('pd :t('('ol'lling to plan. En'l1 (hough pl'od lH'lioll 1)('1' 
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man.,day was slightly higher than in 1950, charges per thousand 

board-feet for overhead lLud camp operation were the ch.ief factors 
in the illl:rcfised eos t. ;.1 
TABLE 7..-LoYrJinrJ tim!? and 1Jolmne C~lt 'Under dUTel'ent markiny . , 

81J8tems, 51-'1 (lcre.':, Blacksl\tfountain EJ'pcrimental jOI'!?st 

TnrE PER cI'I(Oe&\XD HOARD·I'EE'l' 

:\ltlrkill~ ~YRt(,ll1 

Item 
CIl'rtr Hell\'," :\[odl'l"lltl' Sanitation 
rltt Hel('ctioil I ,wlpction 8tllV'agp 

,l\/ull-miuute.'? .1[Iln·minll/e.i Jfrm·mi'III/es ;VIln·minuie.,Fulling__ •___ ._. __ ._ .... __ • __ :l5.2:l ;m U8 20. GO ao. I!)Limb!llg. _. ____ . _ . _. ___ ••. ___ . I,. G2 L5.41l I·L 80 15. ·toBucklllg. ____ . _ . ________ • ___ .. :l2. " 28. 113 2,.08 28.'uYarding._ .. __ ._ .•.. _•. __ .. _ 20. ,1.0 18.80 18.2,1 .20.06 
Loading: 2 

Truck_ •... _ _ _ .. _• _.' ____ • _. 12. !)(l II. G, 11. 23 1 L GI
Hailroa(L .. _.. . __ • __ .. __ ... JR 08 L2. ,~2 L1. 8!) 12. a5 


--~-----'-------

TotaL •. __ ••... 132. !J(j LI8.2\l 1La. ·14 118. Il, 

'·OLe.\IE 

Bmml·(ui HIlI/rtf·fat BOllrd·fat Boan/·feetGut PCI' acf(' ... ___ ..... ______ _ 1". :315 1:3,022 Il. II·~ 2,8:35 ~.Gut pel' \.n'(' ..•.•.•. _ .. !J57 1, :3:12 1.51:3 I. :350 
~_~·-'---_~ ,~c ~,,~.__ __ ____ __ ... __ __ __---.-_o._-_~ ·-_~~, ._~ 

I R<'pn',;!'ntatin' of marking 011 Fore~t S('rvic(' ti11lb('r sal('~ befon' 11l:38. 

2 A::SUllle,; log~ and tfllck~ or ntilroacl CllrR con tinuously .wailab!c at the landil1~. 


Sourc(': (2.2, p. 55!)) 

TABLE 8.-Lo[IfJiny r;lIits JUT thousand bo(U'{/:iffl, Blac7.:& i.lf.ounlaill 
E:r)l(rimrnlal F()l'(gi, lfJ.fl and 1!J/jO-52 1 

H)·I' 1!J50 1!J5L 1\152 
----------- -.-~.-.._----- .. ---...• - ­~----- -~. 

Jlol/"", IlaU",. lJolI",·, lJall",.
Fall, limb, llnd buck•... 2. ,D, 2. (i(j!) 2. G7I :1. J 1\I 
Ynrdillg .• 2.0Sa 2. :mR 2. :l!IR 1. %2
Loadiilg.. _. 1. I (is I. :l52 1. 500 I. ,I·W
Overhead. l. :\il:l I. 121 l. ii:Hi 2. lao 
.Rigging_, . _. ,0·[·1 • (laO .ono . OUR
Transportation (crew, ('tc.) ___ •.. ' • :3·1\) .420 . ·1!15 • .J(i{j 
Logging RUpp!iP" •. __ '.'.,." •• _ .22·1 • :)\15 . :1:30 ,2.17
l\lisccllalwolls ..• _.' _.. ____ .. _•.. .020 ,04·' L. 280 

TotaL __ .,. ___ ••.•• ,. !lliR 8. ·11 1 n. {)·W 11. :318 
Gamp cost ... .!J'1i 2. :l2G 1. [iO·1 2. (j51 

Grand tolal __ 8. !I!)·I 10. ,a, 10, ,.J(J I :l. 1l,2 

1 D!ltt~ compi1pd by D. T. nordoll. 
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TABLE 9.-Log prod,tlf:tion, net 8cale, Blacks ~i\([onnt(Lin EX1Jerimenlal 

Fore8t, 1947 and 1950-52 I 


Hem 1!l50 l!l5l 1!l52 

---~--

rl'hQwwmt 'rlWW!llwi Tholl.vallli ThIJ1I8{/I/I/ 
board-feel boarri·feel board-(e~;_ ' board·fee/, 

~Production per nHln-da:y~ _______ : 2. !lGI :3. (Hi-! 4. ,1-", 3. \)68
Cut per twrp •. ________________ ' 3. !nO " 4.407 9.010 5. 574 
'f?aily outpuL_~. _. _____ . ___ _ 50.842 ' 5·1. 42:1 00.17!l 40. 5:{!)
ncasolHll output. ________ • ___ ., ·1, u75. 82 5, ·1·12, :1:,1 5,175. :37 2,878.28 

1 Datn. compiled by I). T. Cordon. 

2 Equipmcnt maillt('nanC(' and camp twtidti(';'; not induded, 


Application of uuit art'!l. eontrol,,-as not J'('sponsible for thp upward 
tn'lId of costs ut Blacks ~{ountuin. Eaeh year thp FOI'Pst SPITieD 
eoU('ets eost data fl'om 1'OPI'PS(,11 tutiy(' log~il;g oppru.tions for usp ill 
stlllllpn~e appmisals. Ineluciing til(' sanl(' itc'IllS, costs pel' tbousnnd 
hOl1l'd-fl>f't at BltlCks ~Iountain and on l'(,PI'PSl'll t.ati n Opl'l'Il.tions in tbe 
CaLifornia Rl'~iou "-Pl'(' ns follows: 

Y ('al': lJlack" ;\{I)/luulin Regioual aruayt 
1\)·17 
l!J50. 

88. n·1 
IO. 7·~ 

SU. 77 
Ii. 02 

1\l51. _ . 10.7·1 12.08 
1!l52._ •.• _•••__________ ... _ La. U7 la. G2 

The two s('ts of figures show 11 similfLr tl'('nd. Admit tl'CUy, costs at 
Blneks MountfLin al'(I not ",hoU.,· ('Ompal'iLblt> to tbosp of privn,te 
Oppl'!Ltors. FI'N'clom fl'om din'et (.fLX duu'gt'S gi n's Lhl' pXj)('rirnen t 
stll,tiol1 an nckfLll tnge. Yd sf'YC'rnJ disnd '-1111 tngl'S pl'ol)H.bl~,- more than 
offspl thC' ach-n,l1tngp. TIl(' stn.tiOl1 wol'l,s lUlc!.('I' s/)('('iall'pstri('tions 011 
hiring, pro('url'll1C'nt, n,nd 11('('ull1uln,til1g ['('S(,.IT(,S to ('on'l' 1'C'-PI'S(,S. 
BN'IWSC of its isolation, till' t'x/)(>I'inll'nUd fOI'C'st must opcrn,te a logging 
en,mp; mn,ll~· prinltc' oIwl'Mors no 10ngl'I' find II, efLlllp [Je(,C'SSIU'Y. 
All in all, til(' ('ost 1'C'COI'c/s arl' l'('ilSOlllthly ('ompn,I'ILhlt,. rl'lH'~'- show 
th'.l fL rimlwl' pl'opprty ('11.11 1)(' mn.nng'('(l b,'- Itch-all ('l'C1 sih-icul tuml 
mp! hods n,t !tboll t tlH' sllme' ('ost IlS by ot bpI' Jlll'lhocis of limber har­
,-('sting, 

APPLICATION OF UNIT AREA CONTROL 

Appiien,tion of ullit n.1'('a control illyolH'S, as doC's n.ny systt'lll of 
l111UlngC'l1lC'nt, (1) thp oiJj('ctins or titl' In,ncioWlH'I', (2) thl' sih-iettl 
I'Pquil'('ll1pnts of till' pril1('ipal ll'('(' s()(Ieit's, (:1) ('ondition of lllP Jon'st, 
H,ud (4) thl' tl't'lltnH'llts l'l'C(UiI'NI to illt.l'grltlp til<' first [hI'Pl' itellls. 
FOI.'C'stprs mllst ('ritieall,'- ],("'1('\\, Uwsp foul.' poillts fol' l'itdl property 
or "-ol'king circle in ord('1' Lo ndapt nni t arNL (,OLl trol. to t1H'11l. 

Objectives of Management 

LumiJl'l' and plywood ILI'(' thl' pri 11 ('ip 11.1 IIlId lt1oJ'(' yn1UfLbk pnd prod­
llC'(S of POIl<!PI'osH-J"rrn'y pine timIJPI'.Flt'Il('(', til(' production or SHW 
logs ami \'('l1l'('1' bolt!~ i:; :t primary ol>j('('(in', FOI' maximum rplUl'llS 
largl' high-gmd (' log:; tH'(' {'sscllliai. ',L'!tp pin!' t I'(,(,S now bping Ilttl' ­
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ves.ted in the eastside pine commonly vary in diameter il'Om 30 to 50 
inches. Becll,use of the length of time Teguired to grow trees to ,these 
sizes, imest managers lUldoubtedly will be satisfied with much smaller 
'.trees in the futuro. On the medium sites (site index 70), .20 to 24 
inches is probably 11 reasonable objective for iuturefinl1l harvest. 

There is good evidence thl1t this objective is realistic. In natural 
mixed stands the average dil1IDl'ter of dOmilll1l1 t.s is about 21 inches at 
140 yel1rs of age for site index 70 (site 112, fig. 16). On metbods-of-
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EIGt;RE 	 i,(i.-Oiametcr of a.ypl"uge do mintLllt, ponderosa pine, sugar pine, llud 
white fir in mixed stand;;, by site iudex. Source: DUllning (9). 
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cutting plots at Blacks :Mountain, dominant trees uuder 150 years old 

• 
grew at the averuge rute of 0.8 inch each 5 )~eurs. Allowing 10 Tours 
for seocliillgs to reaeh breast hl'ight, thry 'would llHn,in 20.8 inches a,t 
140 years. Othrr studies \\"ith young trPC's indicate that b:r proper 
selretioll of (TOP treC's and moderately intellsin' stand ll1fl,nagemeut, 
growth .l'atrs greater thn.n 0.9 inch ppr 5 ycars mn.y be C'xpec.ted. 
Thus cn.rduI stn.nd ll1anngNllPllt can produee emp trl'l'S an\raging as 
mueh as 24 in('bes at 140 Ycars. 

At the higfH'r elrY!\,lio'ns and on north slop('s in til(' Nlstsicle pine 
tJ])e, 'witill' £ir is a ('ouunOll associa,le of tbe pines, and the forcst 
manager ma~" hUYi:' to dccici(' on Llte dl'sired spceil's. In "uel! locn.tions 
wh.ite£il· gro\\"s as fllst orfastt'l' tlulIl pinp and its !"(,lntin yalup is ,",. I 

inc-reasing. But in this t~])e \\-lutE' fir is suiJj('ct to hp!wier pl'riodic 
loss('s from insPC'ts und disease than is pine. En'lI though ('onYcrsion 
to pim' would SN'm dcsim,blt', such pnletiC't' is 1101 1'('('OllUll(\I\dcd unless 
Lh~' fir now growing ean b(' haITl'sll'd as ChristlllllS tl'('l'S, logs, or other 
salable produds. Pim' regell('raLion is eosU.\' itnd not nh-uys suceess­
ful. 

• 

To muke his managl'llwnl progI'fLm ('f[('c-Lin" lllp forpst tlULllugpr 
must clpciLie upon n.('('('ptnbl(' minillllun l(,vPls of sloddng. During 
cady ('U I. tin!! p('riods. hl' \\-ill hUTl' to sl't up sln,n(\a!'ds for [1('\\. l'l'gl'IH'rfi­
lion and advanet' growth. A('c('plablp stod,-ing for immilt lll'e and 
mHJUI'l' units rlU) be d('('idNj laU'r bt'causl' hUITf'sl of' thl'SP nnits \\"ill 
bl' ddl'lTC'd while the oyprmlltUI'(' uIIits arl' being ('olln'rtp(\ to yOlll1g 
fnst-growing stands. 

Tilt' main purpost' of slol'king stalldtl.l'ds fo!' ,nHlug stands is to de­
tt'rmin(' whl'tll('r fill-in plUll Liug will h(' !'t'quu.,C'c!. B(,CllllS(, polt's 
would ('omp('t(' strongly wi th s('(\(\lings, filt-in plun ling in pole stlLn(\s 
is not pmt'tiC'ul nnlessUJ(' sto('king is so low Lhllt opl'llings Ill'(' pt'PSell t. 
At Blacks ~roLLntuin, 1'01' ('xampi.(', 1\\·0 ('l'Op U'PPS [WI' sqllnl'p ('hain arp 
ml('d IlS til(' minillllun it('('e pta!>I(' stocking of poll'S. 

r1'he nllmlwl' of' 8l'(~dlings 1)('1' it('l'C' 1'('<[lliJ'NI to produ(,e aclC'quttll' 
stoeking at oldf'J' ag('s is subj('ct to ('ollsi(\('I'ablp sp('('uIH.tiotl. TIlt' 
larg(' numl)('r of young U'PPS 1I11lt .\"i('ld tllbIC's quot!' fol' sO-('idh,d nOI'LUlll 
slttllcls is ('('l'tn.iul.\'1l1uch gI'PlLll'i' lltun B('('decl. Onl' Sl't of ponci('I'OSiL 
pinl' yil'ld lubll's, fol' l'xllmplp. shows :~.O()O t!'('PS P('I' a('!'!' al 20 ,q~al'f; 
1'01' sill' index 70 (23). TIIPs{' lilbks ulso sit ow 490 tr('('s tllld n.1l a\'l'l'ug(' 
din.Lll('IN of 8.:~ ilH'lH's at 80 \"PH.I'S 1'01' silt' in(\!'x 70. 'I'll(' fil'st int(\I'­
llwdiull' hUl'nst in llll' futul't, pl'obably will ()('('lU' WlH't! til(' ft\~('l'flg<' 
diaml'll'l' is n,houl 8 inch('s, Judging from Pltriy slllTi\"!tl in pln.ntn.­
liollS, u stand of 500 tI'N'S nl ltD n.n'('[Lgc' diaLllPtl'1' oJ 8 i nchl's \\"ould 
I'('sutl from phUlling 1,000 trot's pel' !t('I'C'. TIH'l'l'i'ol'l', 1,OOD t1'('('5 1)('1' 
a('I'l' is U 1'('USOIl[Lbtp'stn.ndal'ci. 

• 

AILhough tlris is It l'eflsolllLblp standal'd, it slrt uM not h(' tonl'tlsl'c1 
with millimull1 fl,(,(,pplIlbl(' sto(,king as ft gui(\l' to fill-i.ll plallting. 
Such plftnlings OIl sll1ltH Itl'pas n,I'(' ('OS I1,\', aIle! til(' modc'l'ute' to low 
gl'o\\"th I.'n.lps 'oYe'1' ,much of tll(' ('ltstsidl' pilH' t,\'[)(' iU'p !lot likd.dO ('('­
tUI.'1l the cost. 13('('ll11S<' of I his. a('('(lpulbl<, slo('king must bp low, 
On lilt' ('xlH'l'impnln.1 fo('('s[ 2i)-1)('I'C('pt slo('king, 01' 2ii(] In'ps [WI' n,cl'('. 
of see'elLings alld saplings has 1.)('<'11 Sl't !l.S Ilw tU'('C'pluhll' minimum. 
Furtiwrmol'('. minimum st()('king Illust 1,(, I'plnlte! to si,w or 0lwlling. 
Grouud in I'plutiwly small op('lIings I:; utilizC'd b,\- hOl'tiPI' [I'(,(,S, Till' 
snmllt'st o[H'llilig [Ililt is plan[(,d 01' ollll'I'\\"is(1 t'l'gC'IH'I'at('d is WH'-fifth 
a('l'c't bUI ('('gill'dlps,:; of siz!' 1111' o[wlliTlg fllUst Ii(l n.li!'IlSI I ('hnin \\'.iel('. 
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However, areas up to one-half acre in size ordinarily l1re considered to 
have acceptable stocking if the central fourth of the opening meets the 
minimum standard. 

Fillnlly, if a C011 tin UOllS, Teusol1abl)- regular halTest of certain prod­
ucts is desin'd, the fon'sl lUfil1agN lUust kt'('p in mind the 11('(1(1 'for a, 
l"{'gula:ted fol'l'sl. This ohjl'ctin- is easil)' oY<'dook('d, i'ol' good silYi­
cui ture does not au tomuticall.\' ins lire bol h suslu,ill(l(1 )-idd find l'pgular 
production. TIlt' mt'al1S to till'Sl' l'llds is ('ollYt'l'sion of thl' Ullilll1l1-
Ilged f'Ol'est to ont' in whie-It p(tell ngp c1nss is pl'Psl'nt through rotation 
01' lw;nTpsting agc on ('q uul IU'pas bu t IlOt l1l'eessuJ'ily uniformly dis­
tributed. 

Some SilvicalRequirements of Ponderosa and Jef­
frey Pine That Affect Management 

POlldE'l'oSfi find Jpfrr('~\' pilH' hun bpPI1 widpl)-I'PC'ognizpd fiS ill toh'l'ant 
(1, p. 6'7). Thl' signifieul1C'l' of this ciluraelc'ristic as it fifl'p<'ls HULllngl'­
mNlt has not hl'('n n'('ognizl'd lUltill't'C'C'llt )'PfiI'S. Inlolpl'filll spp('il's 
m'p gC'I1C'I'ull)-b('st sui [pel to t'n'IHlge UlfillUg('UlPll t. J]J ustrul iOlls of 
the' dpsimi>iLi I)' of p"l'n-ngp IlHulIlg('llwn t of ti.tpsp piut's enn l'Pltdily be 
found. Seedlings und suplings 0111,\' n fp\\' fN't tnll hut 40 01' 11101'p 
)'('IU'S old fit'l' ('ommon undc'l' un oY!'rmn tw'p oY!'rst.OI·Y. 1'11(' rnpid 
iJH'l'l'ns(' in Itl'ighl gt'owth of sN'dLings and saplings n:ftpl' thp o\'('rs[or.\ 
htlS UPPtt J'('mo\'('d ('Hn ill' s{,pn Ott most h(,llyih- cut fit'('ns. Tlw11 too, 
pOlldpl'oStL lLnd ,]dl'l'('Y piliP commonly gl'O\\: ill en'll-ngl'd groups. 
"Yben thl' gt'oup OC'C'UI'S ns ftn undl'I'stor,\', growth is l'xtl'PlllPI,\" slo\\". 
On cutting plots n.t Bincks:\Jounlain, ingl'O\\"[it from polp sln,nds with­
out lLll OYl'l'S(OITwas Ill'ark twiep I hnt \\'itll ll.ll O\'PI'SIOIT. 

Ot/lPt' importnnt silvi('fl.·1 dlnrltC'lpl'istl('s [hat ntl'pC'liuanng!'ll1Ptlt of 
tlll'se pinl's fil'e as foUows: 

1. Sppcl1ings nnd sfiplings stagnn(p and grow YPIY sIO\\"1.\' \\-it!'n 
t.hey o('('ut' in OY(,l'dPllS(' Lhick<'ls.TI1l' c1l'H'lopnl('lrl of yigorous 
dominnLlts is slo'\\' ancl irl'('guInt', rI'It.inning is I1('('('ssal',\' to pr:omo[(' 
en,dy dl'''"l'lopm(,l1t of vigorous po[('nLinl ('('op tl'(lpS, TI1<' l'plt'nR{' 
giYl'l1 hy l'pmond of fill on'rstor,\' awl I ltc' inC'idpntQl ill inning 1'(,!'HILting 
from logging usunll)' iJ1<'t'ensp gl'O\\'tll su IIs[n,n [inlly. For ma:'(i.lllllm 
gl'o\\,th, hO\\"PH'r, on'l'd('ns(' thi('kPls should be' thinnC'c1. 

2, I>ondPl'osn lWei Jdl'n')- pilH'S shpd their Iml1lC'ltps Y('IT slo\\"I~\'. 
If production of ('it'ill' lumb!'r is d('sil'Nt illl'olnliOlls ('ollunonly plnnlH'd, 
artifieinJ pI'uuing is np('C'ssal'.\". 

3. TI1('s(' sl.)('('i('s nl'p Long liYN!. In virgin Torps(s, ll'(,{'s oldc'l' tlmn 
400 Yl'iU'S fU'(' common. ,(,.IIP.\" die' ns indi\'idunJs 01' SlUllll groups. 
Cons('C[upntly, ,\"OUtlg ugP einss!'s (,0l1l1.uonJ,\" O<'C'UI' ill small groupR. 

4. Good COll(' ('I'OPS O(,(,UI' at il'J'l'gultu' alld I'Plll [i \"I']Y illfl'pq lH'1I ( 
inL(,l'\~nJs. .Ill most years rpgPl1prn.tioll ('llll 1)(' ollLaill('(J Oltl.\' by
artifieinJ UlNlllS, 

5, Pilll' sp('(ls al'p pI'pfl'l'l'pcI food of 5('\"(,I'n.l indig{lllOUS 1'0(/<'11[:-;. 
Titus, if nnlul'lll l'('g('tl('I'UtiOll is [0 1)(' Rtl('('('ssrul, I.Iw rodpllt population 
ntl.lLIISl Ill' l'l'dtu('('(1 l() Ht,I(I}\\I' J('\'('I bPll'ol'(' S(I(I'(LI, fln.!L. .IH,O(I.'Pll [ d ppr'('(!n (iOlllS 
Sl . PI'P\"P.1l SlIl'CPSS U urg<'-S('il (' ('Slil) IS lllH'1l 0 l'('gPIH'l'ntloll )y
din'et s('(ldillg, 

6. IJ il1(' sl'l'ds gPI'milln(p i>pst 011 Iml'pmiJH'l'ul soil. If spp(llillgs 
start fl'C'(' of ('011l1)('[i t iOll, lltl·)' gl'()\\" rnpid I)" Hnd fd'l' USllfl,lIy ubh- [0 

:. 


..', 


., 
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kC'ep ahC'tLcl of suhsC'quentl}- C'stnblished Cu', brllsb, 01' othe]' eOllrpcti­


• 
tion, lUll'usin' sitt' PI'ppflJ'ation is t1PC'PSSflJ'}' for sllcecssful (lsUtblish­
lllPllt of botb natural nnd iLl'tifieinII'Pgl'llpratioll. 

Condition of the Stand 

'flip mosaiC' patlpl'll of pOlldl'l'osa-Jdfl'(T pinp forests gin's !'ise to 
stalld ('ouditiolls tlUlt hnn' a highl}" importflJlt pffpet on mallagpmC'llt 
(fig, 17), 'flip ullits ill this puttpl'l1 of ('\"P1Hlgpd gl'Oups of'tt,('(.s ­
hOlUOgPIiPous ill ,;tockillg alld ';P('('i(,5 ('omposition-huY(' bpPll tiLHed 
condition (,la,;sps by DUllning, TIIP first sl<'p in lUfl.llngPllleut is 10 
idpll t ify tin' ('omlilioll dasst·s on the property, ' 

• 


FH;!" IU; 1.,-- l'aU('l'II of ag(' l'l:t~~I" in ['a~t"itlt· pitH' tYJl!' --tHat lin' at !toft, I'(,l'dlitlgs 
ill forl'gr.'Oltlld, anrl IU!'g!' jlo\f'" ill haekg!'ollnd, On'l'JUatttn' on~l':itoJ'y lIn;; been 
hal'yp"tpll, 

C'h1,;sifyillg tllP r01'(·,;t into it;:; purls S('IT(,S :'iP'"PI'ul pUl'p0";P";; 
I, To s\lbdh-jr!p lht' fol'Ps! 01' wol'ldllg ('il'dl' illto IInlul'Hl units 

;;uffi('i(lllll,r ,;mall al1d hotUOg'('IlC'OU"; foJ' pI:nC'ljeul. lIlIirol'lTl [1'('11 (llH'nts 
strcb u,; }mL'Y(';;( ('ullillg, I'Pgl'IlI'I'utioll, nlld ;;tnn([ impl'O\"PlllPllt. 

• 

:2, To dl'[Pl'millt' whi('11 unit HI'pa;; hun' ;;lnlld,; llci!'qU11[(, to ('UIT}" llS 


g'I'O\l"ing- stewk nnd \\ !til-It ..;llollltl Il(' IUll'''P,;! ('«I to !'l']p:[,,;p;ld nUJ('C' 

trl'OW! It 01.' [0 1','('(' "I'Ollll(J ['or Ill'\\" I'P"PIl!'I'U t 1011. 

"" :{, To pl'Oyi<ip illp Im"j..; 1'01' it ('lIltilti! plnn, ('II! lilli! hudgd,;, nl1ow­

nhle ('ut, Hilt! ot lwl' ,..;[t'P'; ill it Illllnngf'I1lI'nl plnn tlutl i,; Ill!)'; [ lik!'J.\' 

to ll('('ompli..;li stand 1'I'g'nln[ioll in [Jl(' ('OIl\"Pt'...;joll pl'l')od, 


'I'll(' U [[I'il>ll[(''; !lJ'P,;PIl[ ill [lip nl!'i()ll,; ,,;(ulld unil,; III liS\. of II ('('(':-;,;i 1,\', 
rOl'rll [JI(' Illlsi,; foJ' n ('OIHJitioll ('In,..;,;ifil'u[ioll, 'J'JI(' nttriIHl\(,,; Hnd [hpi!' 
dn,;,.;jfi['ntioll lIlil.\' no[ /l('(,!,,,;sul'ily 1)(' till' ";UtlH' ill nlll'l'gioll"; nnd typps, 
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At Blad{s :Moulltu.in a system recognizingfi.Y(' basic criteria has proved 
successful (appendix, p. 74). The criteria IU'P agt" spceips composition., 
df'gl'ee of stodang, l)l'csel1ce 01' absPlwe of seed trees, and presence or • 
abscnee of competing vegelaUoll. Dominn,llt trees are used as indi­
cators in COil eli lion clnssifientiol1. They mnke up more than 90 
percent of the board-foot volumes but only n,bout 40 percent of tbe 
stand in numbers of trees; Lherdol'l' their lIse ns il1dientol"s simplifies 
the work. 

For other forest properties, some ('hanges may l)e appropriate. 
N"o mntter what :faetors are used, thougb, al) illyentor~- of the' forest 
by eoudi lion class('s is an ('Ssen tinl step in managenH'nt. Recogni­
tion of the homogeneous units does mueh to darify sih-ieultuml 
mdhodsaud ohjeclin's. It pro\-id('s all orderly system' for l'egulatiOJl 
of the ('ut. It is of great assisln.u('ein making logging pInns. 

It is possible to slru't applicntioll of uuit n.l'cn, ('ontrol w:ithout prior 
inv('lItories and mnps if a simph' pln,lI outlining objeetives for IllLr­
vesting is made. This ('an 0(' us('(1 by the timber marker as a gllide 
in de('iding what to ('ut now and what to ('ut later. Ho\n'\-er, some 
form of in'n'ntory b~' agp elassps will soon 1)(' ]Wllli:red to a('("oJDplish 
stand l'('gluation. 3Ia,ps showillg age' ('Iasse's art' not ('sspntial. 

The ('onnlltioI1aJ methods of obtaining invPlItor''\" data h~- samplinl.!; 
ean be used to obtain u.deCjuutp ('>;timnlps. YoJllmesma~- h(' pstunat(l(l 
bymPIllls of snmpip plots. .1'u'l'as ('au be pstimnted by til(' lille lmnsed 
method. If largc'-s("ale acu'ial photos Itre avnilable, ('olldition ('lass 
mny be mappt'd on thp photog-mphs lUlL! a('I'Nlgcs delennilwd eitbel' 
on a sampling basis or 1'01' the pntil'p area. •. 

Bl'Jol'(' sLarting. the inn'nlol'.'·, HH' forest mn,llagPJ' should p.r'PTHll"P " 
a brit':/' ou Uine of ho\\- the innn torY data n.r'l' to I.H' used. This will 
insul'l' that 110 l'ssenlial data ru'p olnitLNI 11nd a\-oid the extra ,,-ork 
of ('oLlpC'ting and analyzing unnpC'd('d dltta. rsualh- sev('ral eoudition 
(,lasses ('an' b(' ('omhiJjpcl lo.!' yolump csluua\;es and 'slurunar'ies. Esli­
mu:ks of \-OlllInP 1'01' the difl'pr'pnt onrstol'.\- agp classes and. species 
('ombinations llsually !tn' adt'qulLtp. Ho\\-enr, a mor'(' dt'tailed 
('lassifiealion is lH'C'PssalT for area estimates. It.is dpsimhlp to ban' 
acreage estim,utes of aU the Itg-c' dasses that are to be uSNL in planning 
fOJ'TPgluation. 

At. '131n,("1\:5 ~Jolllllain, Yolu!np sununar'ips by th:ree oY('l'slory agp 
dnss('s (o\"('J'mntllrt', .matul'P, UJ.ld iJ,lllllatlu'p) and Ol1e additiollnl elass 
(:;r:aU('l"NI tr('Ps on'.!' fl,(l\-alH'p growth) w(']"p adl'C[un.lp. An'a ('stimatl's 
\\-('1"(' 11('('(\P(/ .fOr til{' lIu'C't' OYl'rs[ory ngp ('Insst's ane! ruso for Jour othel' 
conditions: (I) sl'pdli.ngs n.nd snplillgs, (2) smn.lI poles, (3) large' polps, 
ilnd (4) unst ockpd Ill'PltS PILI'h wi I h n.lH1 \\-j (hOll l an on~rnU1tl1l'(' on'I"­
stOI'Y· 

Treatments and Procedures 

SANITATION-SALVAGE CUT 

Rpclucinp: ins('l'l-r'nus<,d l05:ws is tilt' fir'sL Sip}) in r.onyel"tin~ !L vil'gin 
pomlp]"osn.-;Tdl"n')- piliP fOl'('st to a nlll.nllgNI f'.lale. Tlu' iil'sL eut, • 
should come fl'om the .In ]J<'l'('('ll( 01' so of tll(' yolume madc' up of ' 
high-risk lr('('s (27)--l'i5k groups HI and. JY. HI'(:aus(' s!LlIilalion­
salvngp cuI lillg.is most ('11"1'('(in' \dl('ll til(' mnrml.!;(>Jll('1It unit is ('O\'<'I'('d 
l'iLVicl1y, j l llUl.f be' lil'sir:ltbl(' to sl('P up til(' nllc)\ntbl(' eu L during the 

http:lillg.is
http:adl'C[un.lp
http:Moulltu.in
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first cuttin;, period. 011 tbe. cutting plots .at Blacks l\fountain, for 
e.."\:ample, the aV('Tage 2,547 board-Joet pel' .acre oJ high-risk trees call 
be cut ill 11 years lUlcler an allowable .annual cut of 237 board-feet 
(see p. 57) per acre. The remaining overmatlu'e timber can be 
harvested in 60 :roars at the same rate. A 50-pl']'cellt increase ill 
allowable cut for the first pC'riod ,,-ould eOlllpletp the risk cutting in 
7 years. Whether this pJ'ueticl' is clesimble depC'ucls htrgdy on the 
capacity of establisheclmills and the effect of later reductions on the 
local ecollomy. 

Where there are few high-risk trees on a unit area, sanitation-salvv6'e 
sometimes may be deferred lUltil the second cu tting period. On 
extensive areas with few high-risk trees, sanitation-salvage may be 
omitted and final harvest may be started with the first cut. Where 
high-risk trees are many, it may be clesimble to harvest all OVOl'mature 
t.rees so that younger trees can be pruned 01' the area l'egenerated 
\\ithout hindrance from scattered old trees. 

HARVESTING SUBSEQUENT TO THE SANITATION.. 
SALVAGE CUT 

MtOl' the propC'rty has had a sanitaUon-saln1gC' cnt, other steps in 
the cOIlyel'sion from \\~ild to managed forest should follow. Tl1is 
means that, each unit area of a specific condition class is given the 
appropriate treatment at the propel' time. It is as \-ital for the 
fort'~ter to apply· all essential treatments as for a farmer to plow, seed, 
('uJtlyat~e, weNl, and spray Lo gro·w a crop, 

l\fany combinations of cl'i tE'ria ilJ'e possible for classifying condit,ion 
dasses, bu t ,,-hen the elasses are groupe-cl for illi tial tl'eatmen t, the 
number is not form.iclable.Condilion elasses can be grouped into 
(1) ovel'matlU'e overstol'Y with .advance growth as an lmdel'S tory; 
(2) ovel'matlU'e oYerstol')T without ad\'aJlel' growth; (3) matll1'e and 
immatW'e oyel'story suitable to carry as a "('setTC'; and (4) occasional 
scattered older trees with s(,E'Clling, sapliug, 01' pole uuderstory. 
The advance growth ma:y be subdi\Ticled into t,,-o catpgories for 
treatment after the overstol'Y l1as bC'(,11 rC'Uloved: (J) seedlings and 
saplings in .dIich cleanings and thinnings arc possible', and (2) pole 
stands ill wllich pnming and thinning can bo conduett'tL 

Overmatul'e mlit arcas read}, for llarv('st and having adequate 
advancE' gl'o\dh are dea.,' cut to 1't'least' the undpl'st.ory. III pole 
undel'stories, cutting is followed b)T pruning of sdeeLNl Cl'Op trees, 
ancllhinning if markl'ts for polp-size timber lWl'Ulit l'C'ollomie Lhinnings.
In sC'ecllings alld saplings, oyerdense thiekcts arC' thimwd if C'collOmieal 
mC'tilods are a...-ailable. 

On'rlll!ltur'c' unit areas ]'rady 1'01' llarvrst hut with inadc·quate 
adVallee growth aJ't' ell'!U' ('ut for rcge.lwratioll (fig. 18), J1' tht' bi1t'\Test 
comps in a good seed )-C'ill', seed tToes suitable fo], reSPITe are l(·It 
around llw periuwtpl' oJ the unit urea. Enough bordc'l' tJ'N'S should 
be left Lo pro\,i(/e 800 to 1,000 concs prl' a(','r. Tht'n tbe rodent 
population must be l'Nluc(·d to a Jow level. Slnsh and eOCJlIwtillg 
Y('gelation ar(' ]'('1l1Oncl, pilrd, and bunted; chis tl'r!l.tmellt e:q)Oses a 
barp mi.1l('l'al soil Jor !1 s('Pcll)('d. If nu turn.] l'l'grfle-J'ntion fails, tbe 
unit area should Iw planted at on('(' bdon' brush nnd olllc'/' Y('gptu.tioo 
bp('omp l'(·cstablishc·d, If nn at/pc! LHltp s("{·d sow'ep is not anlilable 
bN:u.use of Loo few sN'd trees 01' lad-: of f~ s('('d ('rop, rod.ent control 
sbould be' omittNl and the nrca pIau ted Ll.ll' 1'0110 wing spring. 

il700!!OO-fJO--6 



38 TECHNICAL BULLETIN 1191, -U. S. DEP1'. OF AGRICULTURE 

• 


• 


• 

FIGc"J(E JS.-Clltling for urlifkial rp)!/'Ilf'ration. A, ).farkinp; O\'C'ctllaturp unil 

urea for ('lItting. H, l-illllH' arl'tt aftC'r logging, sill' pl'(~pamtion, and SltlKh dis­
posal ill J95:3. TIl(' area Wlt~ planted ill H)5'!. 
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'. 
:Nlatme 01' immature condition classes that are to be carried as a 

reserve Teceive impl'oveml1nt cuts. This treatment removes the 
occasional wolf tree, scattered older trees, malformed or defective 
kees, and high-risk kees. If the property has a large volume of 
timber in overmatme condition classes to be hltrvested, improvement 
cuts should be held to a minimum. .A shat'p distinlltion exists between 1 
final hUTvest cutting and intermediate harvesting in the form of '1 

improvement cuts, Even though even-aged management is the 
objective, improvement cuts must of necessity be made by individual I 

itree selection. I 

Occltsionally, poorly stocked matme and immatme stand units may j 
j 

be hat'vested to prevent leaving a few isolated merchantable trees. ; 
Or by combining such groups wi.th adjoining ovcrmatme units, more :"J 

~ desirable-sized regeneration areas can be made. 

• 

Unit areas of seedlings, saplings, and poles without a complete ovcr­
story usually contain scattercd merchantable trees. Some are 
thrifty yOllllg trees; others arc vcry old decadent ones. ,Many of the 
tlu'iity young trees can be expected to put on enough growth to com­
pensatr for their retarding effect on the younger stand, They should 
be left until the first improvement cut in the younger stand. Other 
scattered trees should be harvested to release the YOlUlg trees and to 
confine logging damage to as YOlUlg an age as possible. If a good 
vigorous tree is destined to be destroyed in logging, the next best tree 
can take its place more efi'ectivel:y at a youug Itgc than later when 
growth lias slowed . 

Selection of Areas for Harvesting 

• 

Until the ovcrmature timbcr has beell harvested, final harvest of 
younger age classcs should he dcferred. On most areas in which 
rutting has becn undcr way foJ' a short time, ovcrmature timber must 
be carried for a long time if a continuous cut is planned. On the 
management unit of the expcrimental forest, 80 years will be required 
(including pl'e\TiOliS cutting) to harvest the ovcrmaturc unit areas. 
Obviousl~r, if short eu tting pcriods are used, an appreciable aruount 
of ovcrmatul'C timbcr must be carricd as a rescrve. To maintain the 
planned cutting pattcrn, OVC1'lnatUl'C timber should bc rcservcd by 
dt'fruing the fillalharvest on eertain unit areas, rather than by leaving 
indi\'itlual. overmaturl' trees scattered over the propcrty. 

'1'II1'ce considerations govcrn the' seleetion of OH!rmature unit arcas 
to be carricd as a rescrve, First, young stands grow much faster than 
old stands. Second, growth of ovcrmatUl'e stand units changC's very 
littlc ItS the aVCl'Ugc size of tl't'l' changes cxtept \dICII th(,/,c arc admix­
tures of youngcI' h·cPs. rrhird, the growth rate of advance reproduc­
tion inerpases much faster wh(:1l advanC'(' growth is rcleased in sub­
stall tia'! blocks rathC'/' than in small scattel'('{i patches. 

For these reasons, it is proposed to harvest all ovel'matUl'e units in 
bloeks of 5 to 50 ael'CS 01' oecasionally large!'. Unit arcas arc seldom 
morc' than a few acres in size. Commonly, however, several adjoining 
units may have an ovel'1llatul'C ovel'stor,Y yet be recognized as distinct 
1ll1its because the:y luwe diffcrcnt .kinds of understory. '1'hesc OVC1'­
matmc units, but not maturE' a,nd immntm'C' orlcs within til(' hlock, will 
be clear cut. The lllaximum size of continuous clcal'cuts, then, will 
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depend on the proportion of mature and immature llllits within the 
block. 

In adjacent blocks of similar size the overmatlU"e units will not be 
clear cut, but will be carried as reserve. Here a light cut would be 
made, removing only high-risk trees and an occasional tree cut fOI' 
stand improvement. In exceptional cases an occasional extremely 
decadent overmatlU'e ullit area might be harvested within the reserve 
block. 

Ovcrmatme unit areas with a high pI'iority for early harvest are 
those with­

1. Aclvnnce growth of the age most in need of release. 
2. A high proportion of high-risk trees. 
3. A high proportion of white fir. 
4. Relatively large sized trees. 
Blocks of timber most suitable for light cutting often arc those tIlt'Ll 

contain mallY unit areas of mnture and immntll1'e age classes usually 
not cut until later cutting periods. 'r1lese YOlmger units reduce the 
acreage on which all of the overstol'Y can be harvested. Also, ovcr­
matlU"l' Imit areits with apprecinbll' admixtures of younger trees should 
ordinarily Imve it high priority for deferment of final harvest. If 
artificiall'egcneration must Iw delnyed for administrativl' or financial 
reasons, ovcrmatul'c' unit m'ens that would ],(·quire planting can logi­
cally be added to areas on ",hieh the final hal'vest is to be defen'ed. 

'rhe acrenge devoted to each t.vpe of Clit can be determined from 
knowledge of the volume to IJP hnrvested. The sanitation-sahrage 
cutting plots at Blacks lV[olll1tain are used in the follo\\riug example. 
The an~l'agt' volume' Pet' acre for nllexct'pt matlU"e mlCl immature unit 
arcus was 15,954 bottl"Cl-f('ct inullediu,tdy after the' sanitation-salvagp 
eut. 'I'll(' IlPt gro\\rth (exduding ingrowth) of this timber fOl' 10 y(!ars, 
Ol' half tbe' cutting period, is 612 board-f('pt,. A complete hl1l'vcst, then, 
would average 15,954 + 612, or Hi,5GG board-feet per acre. The 
light cuts would induc/e mailll,\- high-risk trees. 

On sanitation-salvage' compartments 1,110 board-feet per acre of 
high-risk tre't's dcvelop!'d IG to 17 yenrs after logging (13). .Arel1s to 
receive iL light cut should have a good deal lcss than the' average' 
volumc of high-risk trces bN:n.USC most units with many high-risk 
trees pl'obnbl,V would bc seledecl for n, complete hanrest. Thereforc, 
it is reasollablp to aSSUI1l(' that the cut 011 the reserve areas would be 
about 1,000 board-ft'd per aere,(Jndcr an annual allowable cut of 
237 bonrcL-fect per acre (see p. ,57) and 20-yel1r cutting periods, the tolal 
cut per 11('l'e would be 4,740 bOI1I'CI-fcl'L. 

The relativt' area in ca('h type of Gut is eomputl'd as follows: 

X=pel'cent of aret), 011 ",hieh ('ompletr hlll'\rpsl is made 

l6,566 J"'~o+e IO~1},OOO=4,740 

Thus, IL eomplete hurn's!. or nil till' on-rstory ('[til 1)(' madl' 011 24 
perecnt or til(' are:l cut in fUlY 011(' ,\-ear. This (\xalllpip nSSUIlH'S that 

'~ 
,; 

), 

• 

a unifornl ('ut will 1)(' Itluilllail1pd whil(' the ovcrrniltlll'C timb('r is 
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harvested. When a larger alllluol cut is desirable in early cutting 
periods than ill later ones, the urea devoted to a hea'yy cut would of 
course need to be adj usted. 

The siz(' of the completely bm·y'ested blocks must be a compromise 
of what is ideul for logging, administratioll, alld silviculture. Loggers 
frequently will wnnt the blocks of such a, size that both heavy and 
light cuts are tributalT to each landing. '1'ilis distribution simplifies 
the task of maintaining uniform dil,ily production. And if short 
skidding distances al'(' desired, the henxily cut blocks ought to bl; 
small. For ease oJ administralion and efIiciency of plan ting-site 
preparation, regeneration, and timber stand improvement, the ideal 
siz(' would be large. 

Silviculturally, the size of the blocks Oll which all overmature unit 
nrcas arc harvested would depend cntirel.\~ on stand conditions. If 
Haturol regeneration is planned for fl, particular unit area, adjoining 
unit areas must be left as a seed source. lc\reas clear cut [or natural 
regeneration should not be larger tlHLl1 6 or 7 ucres. Sometimes, the 
nge clnsses m·e so distributed tlult lnrge con tinuous m·ens on which all 
the oyerstory is hnl'\Tested (U,·e not possible. The cxperieHC'(, tlt Blncks 
:\lountain is thnt blocks ha\~ing a continuous compiPt(' htllTesting 
'\'ill vary ill size> [rom :1 f('w aeres to aboll t 50. 

Cutting Control 

• 
2\[arking ntles and guicll's alone> \\'ill not nl\\-ays adequately control 

tll(' cut with a pattl'l·n of henyy cut alternating \\ithlight eut. Control 
can bE' obtaincd by allotting spl'cifi(' volumes to specifiC' (U'eas. In 
order to allow fle>xibility in marking to fit stand conditions, ("ther the 
specifiC' \'olume of cut should be allottl'd to a large nrea or it speeified 
perCl'ntnge> deviation in volume cut should he nllowNL. Ho,,"e\'cr, 
tile sum of the YOlllme eut on all arens should not l'xeel'd tile limi lations 
esla,blishe>d for tlw annual cut. Sonwtinws the lllnrkl'J" may nel'd to go 
over an nrea, or pnrts of it, t\\-iel' to Illlu·k tile> desirpd \-olume and make 
the best selection of unit nrens for lmrn'sting. 

\nH'n timb('l· is to 1)(' sold on till' stump, areas ill tIll' appraisal 
sample should 1)(' diyidecl into tlll·Pl' cnlt'goriE's: (1) arens of heaNY 
("ut; (2) a,rens of light C'ut; (:3) arCH;; that ma~' 1)(> eut cith(·]" wn~·. 'l'bl' 
t r('('s in th(' third' cnt('gory should \)(' [aHiNl sppamtdy at'('orciiug to 
Il1l'thod of cutting. \Yhell tlIp datil, aI"(' llllllh-zed. ndjustll1t'llts can 
bp made ill Lhe third cnU'gOIT in ordN· to Il('hipn' tIll' desirc·d cut. 
C-sualh- lhe filHtI seieetion o[ flT('ns for h(,IlYY ('utting ,,-ill hl' math' at 
th(' tiDl(' o[ mnJ·killg although I nrgl'-s{,ltil' . t1.<'rilll 1)llotogmplls mny 
pl'nnit splp('ting areas for h(,I1\7 and light (,lIts \) ('1'0 n' tlH' llppmisal 
sun-l':Y. [11 this 11clnwc(' mapping. llrpus thn.l mny 1)(' nIt pitlH'r Wtly 
should bl' .lndiellled so that adjustll1l'llts to rench tIll' plil.nllPd (,lit ran 
1)(' mnd(' in tbl' appraisal Hllttly::;is. 

Unit m·ell controL nllom; n, gn·:tl dl'lll of lh·xibility ill plalluing' nnd 
('ondllcting the timlwr IHuTPsl Iw('n.usp ullit m·<'ilS etw 1)(' IllllTPSll'd 
nt Ollee or during n In.l('r ('lItting (".\~clt'. SnJp stol"ng(' 011 til(' stump of 
OH'rmatun' timber is possiblP bN'IlUS(' sfUlitalion-snlnlgp ('utting' htl" 
proved dl'('('li \'(. in pn',-pn t ing ('x('('ssi \"(' im;I'('t-C'iL(IsNI lossps in 
pondcrosll and ,JdJ:rpS' pill(' ('llstsi(\p slands. 
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Prevention of Logging Damage 

Prcvention of logging damngl' to the resern' stand and advance 
growth is a Yilnl parL of forcst manngel1len t ,dlClleV('l" release 01' .:l 
improvement cuts n.r'c madf', Blwuuse of thl' prcnllC'nec of adnlnC(' 
gl'Owth in till' pondl'rosa-Jeffre'y pim' lype su,\'ing, it is nn especinlly 
critical pl'Oblem, 

Logs nl'(' skidded primul'ily with cl'I1,wiPr tructors with or withoul 
arcbes, Arches damage lUuch o[ the resel'Vl' slnnd and advlLn('e 
growth bN'UUSP of tlw width and spacp till',\' !Jeed for mancu \Tel'ing, 
BUllching logs with a skid cn.t and thpn luwling tlH'1ll to the landing 
with a cat und an nrclt is not ulwn,~-s sILtisfaetol',\r because a large an'll 
js needed [or logs and malleunring tlt eaeh bunching poin t. Logging 
damage ean be kept to acct'plable 1('\Tels whell skidding without 
arehcs, 

Three ess('ntiuls in pr(,\renling logging damage are the prepamtion 
of [1 logging plan, eluTying out. the pltw, and training and sllpel'Vision 
of thl' C!'l'\\'. Logging plans can and should be simple and infonlHll. 
'l'hl' forestl'r and logging forPlllan should work thl' pltw OU t logethl'I' 
and have thl' dl'tails thol'Oughl~- in mind I)('fol'(' logging slarts, Thl' 
plan [or C'lll'h ('ompal'tmcllt 01' logging unil should indudp alnrgp-scnl(, 
skpleit mllp showing landings, :;kid I'otuls, trl'('s lo 1)(' GUl. nnd nrl'as to 
be regcUl'['atNL. Trep 10(,lll ions Iwd nren:; lo bl' I'pgl'n('l'n,j cd can I)('sl 
1)(' mapped when tlte limbl'I' is mnrked, Expprit'n('pd 2-nHlIl el'{'\\"s 
eonsistell tly murk 300,000 bonl'Cl-f(lC'{ 1)('1' du~" and do the l'clall'ti 
nmpping, 

On lll'pas prpyiollsly- logged, tr.'ndor rOilds eiln bl' ll1apppd eith('r 011 

the ground during mnrking or in o(h'allce from aerial phot 0", Bdol'!' 
timber is felkd, tilp [0n'Stl'[' fWd. LlH' logging forcmfUl splpet tltr tmctor 
ronds, f1ng lhpll1 on t11p ground, nnd ml1.l'k thpll1 011 tile mn,p. 'i'mdor 
ronds through fuh-n,l\('p gl'o\\-th oln-iouRI)- will bp kl'pt to a minimum, 
Thl' fOI'l'null1 dp('idP1; tlH' :;('(1 lIl'l1ee of logging b,\"- ('om pnrlm('n Is and 
within pnch ('ompa[tn10rl t so that felling will progress .il1 all ol'Cleri,\­
manllN'. 

Kl'pping fl'lling, bue'king, nnd limhing We'll alwnd of skidding is 
yelT importnnt in earry-iug oul the pln,n, If timlwr is not j'pilpd in 
the d('sir('(1 SNtU('nee, tile' logging pln.n may han' to 1)(' ('hn,ngpcl, 
'1'11('n l'xlrn, skid ronds arp uSlmll,\- nel'dl'd [0 kN'P logging 011 sehpclulp, 
Funeepsslll'Y damngp to u<I\'anc(' grO\\"lh illYariabl,r r(':;ulls [rom lill' 
extr:n, skid ronds, 

FaliPrs nml ('lIokp1' set\('['S hoth should us!.' til(' logging pl:ln mn.ps, 
Thc' mlLps will hplp tlwm find thc' mnrk('(1 tn'('R fwd plflll t hp 01'(((.1' 
of ('utting 0(' skidding, 'It is esspntinl tililt lhl')' liSP only tile pl:lllll('d 
skid ['onels Itnd P['PW'llt lll'('dh'ss dlllllng(' (0 ndnllH'(' growth. 'Vh['1l 
logging is slurtpd not 11, 11('W landing, it i;; d('sirablp thllt tilp skid Tond;; 
bl' opPIH'c1 ILt on('p to till' far ('nel of thl' loggi ng IHP:l, LOllg haul;; ['fLn 
tlWIl b(' hnlnn('pd wi th short OUl':; to kl'<'P tl'llC'k IOllel ing 011 s('hpd ul<, 
without d('yiMion f!'Olll tht> original pl:tll,FllliP!'s should cUl, til(' 
Lrpe$ with n, fnvoI'n,blp flngl£' for skidding to lmctor ronds wl)('IWVPI' 
pos:;ibl(' to minir.ni;w damng(' to nd\'lu1('(' growth. 

TI:llining nnd SlllWryiRiol1 of lllP yarding (T{'\\' 11['(' hirrldy impOI'tanL 
stl'PS in holding logging damng<' to n minul11um, 'I'll(' lwo (,Iln 1>(' 
combillNI nlld contillued through HIe senson to pre\'ouL Ow logg<'l's 
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from ucquiring careless habits or adopting lU1desirable practices that 
nmy contribute to logging damuge, 

TIMBER STAND IMPROVEMENT 

The forester must tend his stand f!"Om establishment to £nal 
hal.'v('st if h(' ,\-ishes to obtain maximum hi~b-quality ~-i('lcl, Pruning 
and thinnil1~ ar(' til(' pl'iueipul staud-impl'OVl'Il1l'nt meaSUl'es, Ponder­
osa iLncL Jdrr('y pin(' slll'd theil' 10w('1' limbs (00 slo\\'l,y in the eastside 
P[1\(' t,qJe to produ('(' mu('h ('}('ar lumber in 140- to HiO-yetu' 
rotations, In l'om[lal'n,tiyel~- short rotn,Lions, branches must he 
l'l'Il1O\'C'cl artificinll~' if eiear luml)('r 01' Y('l.wers n.t'l' dl'sirNl. Also, 
slm\'-growillg oYl'rciense s('C'cUing, sapliug, and poll' stands arp ('ommon 
in tite tYI)(', Thiuning of tlt('se stands is essential for maximum 
board-foot gl'o\\,th !'atl'S, 
Prunin~ ~lnd tbinning for selected CI'Op trees is l'eeommendcd, 

Pt'ltnil1!! nll tr('('S in titE' stilnd is not clpsimblP hp('ause only a smtiH 
fraeliol1 of til{' [n'('s in ~'OlUlg sli1nds liY(' lUltilrotation nge, 'Thinning 
of lite eomplt'((' sltwcl is usually un(\esiL'lLble lH'CaUSl' of thl' high 
('ost i),ltd Rlow ~rowth rates, Ho\\'l'vPl' when crop [r('('s tUP spll'eted 
for l'luly in tprll1l'CliM(' ns wen as finnl hnl'YesL, thinning may remove 
all btl t thp ('rop trpes, 

• 
('1'Op tl'('{'S mH,\" bp ilan'estl'Cl in pithel' the flllitl 01' in tcrmediatp 

hn.l'V('sts, TIll',\' call lw sp\pctl'd 1)('1'01'(' til(' l.lal'V('st for pruning Ot.' 
I'!'l('usl' 1)\' lhinning, Thosp spll'l'tl'd for tilp fin ILl llitlTl'St may bl' 
(ll'ulll'd rind 1'('I(,I1R('(\, On sill'S ('onullOttly Pl'('\'n.ilillg in Lill' ~'n.st­
sidl' pil\(' t,\'P(', (TOP tn'('s for intpl'llwdin,t(' hrU'\'psls 11111y Iw rl'I~'n.R('(1 
but should ltot bc pnllH'cl. 

Pruning 

Crop tn'<'s Lhat are to bl' Pl'lllWtl must. contain plllHlgh cxtra elMl' 
wood Whl'll halTl'RlNI Lo pny t Ill' in i tinl pl'lltling ('osts lWei (,lll'rying 
('hnr~('!'l Oil thi!'l im"psLml'nl. T1H'rdOl'p till' prUlH'd crop tr('(' must 
(J) lin' until til(' finHJ lInn'pst. (2) grow rn.pidl~·, (:3) 1)(, of such form 
nnd ('onditioll thn.t it is ('0(>111>1(1 of gl'o\\'ing an ac\C'(lUl1tl' 11ll10Ullt of 
Round ('IPH.l' wood:; fwd (4) 1)(' sui>jPl'l to pruning :It n r('usollitbh' eost. 

To 5a.liRfy the' first two l'<'<[llil'ellll'nls. ('I'Op Lr('ps should 1)(' yigorous 
domilHlJlts 01' \-igol'oUS ('odomilHlllts tllnl h11Y(' b('('n m:ld(' dominnut 
lJy l'P\('!U;l', A150, tlw On'l'sIOL'\' should 1)(' rl'moYl'c\, Ir it is nM 1'('­

niOYl'd, growth will \.)(' J'('lHl,c\(,tlltlld til(' (,I'Op [I'('('S mny Il(' dlllnngecl 
or d('stl~()Y!'c\ ill lalpl' loggiug, At Bhl('k!'l :'lountllin tlO trl'es aL'l' 
Pl'lIllNI within 30 fl'('t of mn,tu1'l' 01' O\'('1'lllll.llU'(' tn'ps nor undpl' llH' 
k:Ltl of It nut! ur(' or ovpl'moturp (T(,(', To qUlllify :ts ('J'op trees, 
t IIp,\' must I){' ('itpltblp of p;ro,,-inp; tltl'l'('-I'OUl'lh5 ineil ill diiUl1('tCL' per 
;'j ,\"(':t1'S (l:j l'illP;S pel' Itwlt) OJ' Jastc'L' fot' thl' 1'( Ilt1in(\I'I' or till' rotation, 
illtd Iii I('nsf OA 01' Ult' lolnl iLpigitt o[ tlH' l!'l'!' LIlusl I'Ptlmill in crown 
nftC'r pruning, A Pl'Ullillg st IIdy sho\\'l'd Ihn,! up to lULU' of tlip liy{' 
crOWll ('ould Ill' t'(,t)1oYl'd without s(,l'iousl,\' t'pdu('inp; till' growth rll,tl' 

• if ill .1C'tlst OA or Lilt' toud t1'(,(' IH'ip;ltl "('llutillPd ill liv!' (,I'own (20), 

GTh!' following dpr"l'I" dj~([tlaljf ... lrl'P:' for \ll'uniug; ('rook; rot; large ~carR; 
ImyoltPt top": Illj~tl('t(J" ill trunk, oil hrtllH'hl''; 1ll!00'P pruning, 01' withIn 1 foot of 
thl' ll'llllk III hl'tllle1l!''' tliat would 1)(' rl'lll()\'('d ill prllning, 
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The number of crop trees also n.fl'ects growth mte. Trees require 
more growing space as they bp('ome larger. Obviously, the maximum 
number selected should bp the munber that the ground etUI 1)(' pxpceted 
to support nt the final hnrvpst. An idenl stlwd s.tl'llcture will have 
30 to 50 dominnnt trees pel' fLere at tt l'otfLtion age of 140 yem·s. In 
order to allow 1'01' stand and site vnrifLtioll, m01'tttlity, and errors in 
selection, 70 crop trees per nere appear to be fL rensouable mn."(imum 
number for pruning. Tile mnximum number of crop trees applies 
to the net stoeked nroa. 

The amount of den.r wood that lllUSt; be grown is subj(let to spec­
ull1tion. On Lhe c).1Jerimpntal forpst fLt least 12 incites of diameter 
growt;h is ('onsidercd pssential on pruned tn~l'S. This pro,7icles for 
6 inehes of l'udial growth: 1 [neh to eover knot sears; 1 inch 1'01' taper 
in a 16-ioot log; fLne! 4 inebl's of denr wood. Tnpel' sa,,~ing or snwing 
boards shorter thU.ll 16 :fC'ct will incrensl' tlte e'ffcetive ,,-idths of this 
coUnl' of clefLr wood. 

An upper size 01' ngl\ limit for pruned tJ't~l'S must bc' estl1blished to 
allow e!lough time to grow thl' denr wood. 'fhis limit will dppcnd 
on tlH' timC' ",1l('11 till' prl's('nt age' <"lnsses ,,-ill 1)(' IHLr\T(~sU~d nnd mny 
e!lI1nge with futu('p utilizlLtioll stttlldn.rds. Finni hnrYl'stillg is pinnned 
in present inulltttuI'e ngp tlnssC's 111 fL\)out 70 yenl·s. 'rbe' PJ'C's('ut 
fLvcmgp gro,,-th mh' of immatuJ'(\ domilln.lIts would amount to less 
than 12 inches in 70 yenrs. Cons(~q u('ntly, prulling is not done in 
nny group of trees if iJle' ciomiunnts f1Y('rngC' mon' UlI1n 12 inches 
(Gg. 19). 

Tokepp pruning costs J'ensollfLblt, fLllCi to l)t'rmit mpid hefLling, trees 
with bmnches lru'gpr thu.n 2}~ inciJps in diallwU'I' sbould not bp pl'unecl. 
On thp exppl'uuc'ntn.l fOJ:t~st, trees with llULlI), bmnches In.rg('l' thu.n 1~ 
ulcht's in difLmetel' iLJ'P rarely pnuwd unlt'ss tbey U.1·1' fust-gro\\-ing 
isolatNi tl'N'S. 

Pruning \\"ork should st.nJ't when tilt' trN's an' SlllfLll so that it can 
hp clolle in stngl's. ~ULe('tIH\ bnsir lll1lTl'stiug lengt.h for saw 01' 
pC'ekr logs is 4 [l'd. till' tr('(\ can bp pI'unNI ill l1lultiph·s of 4. Stump 
IH'igh t nad [I'im fLll 0"-U.ll(·(· must ill' indudl'd; Lhus. if foUl' basic ullits 
Ill,'(' desir-pcI til(' lotal Iwight pruned should be 18!~ fl'et. 

Thinning 

Be(,l1l1s(' (TOP LI'Pt's J'pl£'nsl'd by tit inning Cl1ll be ('ut in 111l intermedil1te' 
bI1JTl'St, j'('quiJ'('Ll\l'nts for tltl'ir st'lt'cLioIl11r(' not ns eXl1cting ns (or ('('op 
trces to bc' pnllwcl. ('rop tl'(,(,S for LIl(' finnl 1lI1IT('St 111'(' tl.l(' first 
dlOice for l'(llens(\ and should lIwd tile' J'e'qUirl'llWllts [or Lhos!\ to b(' 
pruned. Crop LI'('{\S that 1l,J'(' to be J'(~mon'd ill nn intl'rnwdii1tC' hal'v('sl 
sbould (1) IllW(' n good stmight terminal leMh'!'. (2) bl' j'('lfLti\'l~I.\T 
st1'l1ight I1Jld pprpNldieulfLr, and (;3) bl' 1·('Hsolutbl.v \-igorous. .Difft'I·!'II­
tifLtion of ('rown duss('s ill S{,NU.iug and sapling stfLnds is lIot as pro­
HOlltH'Nt HS ill old('r stands; ('onsl'qul'lItiy uniform spIM'ing ('IUJ 1)(' 
emphnsi7.(,(1. 1"od~l'(1 t ('(,l'S, bayolw{-t oPlwd tn'es. and hadly bru'kNI 
01' b('llt tl'('(lS will uSlIfLlly bl' l'('lIlon,d ill thiuning Opel'lLLions. 

Thinning ill poll' siz(' (4- to l2-iuc·1l d. h. h.) or IUJ'gpr Lirnl)('l' is !lot; 
l'p(,Olllmpndl'd ulll!';;;; n s:dnbl(' prod lI(·t ('n.n 1)(' lULJTPst('(l. 'J'he lllunbl'l' 
of lJ'('(IS to splt'(·t will Irillgp 011 u[ili7.lt(.ion sLanc/anls. At presl'nL, 
8 iuciIC's C/. h. h. SPl'lllS to h(· till' small!'s! siz(' [!'OIll which fulul'C' 
sizn.blpinll'I·Illl'clifLle hnJT('sl migh I/>(' oiJln . .iIll'd. ~tnnd dt·nsity (,l!J'n'S 
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Pr 'i·:. ..• ;.·"I,·,! t'~'II' t"i" :!t HLp-t·... \1" ,·,~:tir J.'\IH'ri"·""lt:ll VOl'f· ... t. 

rill' Ini\,'" ...;Inlld" i'lI/i'·nl,· ::'.111 dllltlillUltl (1'1'1''' lind 11 Iflllt! III' filiO (('I,p.... 

pl'l' H''!' \\ !i"I' IljI' dlllli illll lit " :I \I'1':I:!''' " iIWIr(·" d. I, II, Ii:..:: ::11 '. III a 
h!I.\ "';'(lI'k,·d "Il.~;t! \\ iIi, "-illl'll dlilltiIHlIII". lif{'IL ::.,11 II) ::lIIJ ('I'O]! 

! II f''' j" II j"·I1""I11d.!.. I,IIIII!.'·I' tl> 11'11\" 1'111' ilJl,·I'lIl ..dial,· III,d lilW! han I· .... t. 

• 

(l\ ('I'd,·:!,,· "l'l'dlit!:.!· :ltld "Hpl!!!::' "talld" 1("';'11IIh ""Itt:till 111111'1' (rf'l''' 
11.1111"1'11 h, "IIlTi,·./ III Ill!' lil',,1 H:ll'l'llll'diull' !.al'\!'''I, 1"1J'liwl'tll()('I', 
--In:.!'I!!llilll; I" 111111'. "{Il1Jllllllj H. """lIi'l:!' alld "uplirr::' "[uhd,, (lnlll ill 

p,,],, "Ialld", '1'111',\ ",1,lIIlId II!tI,\ I,., Ildlllll'd. fill"'. 1'\ I'!'. \\ll"lt Ihillltitl:!' 

,'all I", dll~i" nl :t f'ta~(J:lIIld,· "0,,1, :->,'\"rllJ /t,'\\ 1)(I\\,·/'.dl'i\"'11 dwill (jl' 

,·il,,·tlnr ":1\\'" IlPP"1l1' "qilld,J... l!. IIj'i.·!' pI'l'lilllirlUl'Y 11'-1', 1l11I' I'il1lill 
"'11\\ ).n" -.1111\\ II PI'lIllli", 1")1' ""lIllo/tlll'aI Ildllllill!.:: "I' -nplill:':" frlltll I ill('11 

III I illl'!"" in dinlll.'I,,!, lit -tIl/liP 1,·\ .. 1 di~. ~I . 
:->llIlI'iJl:! 11I1l,' l'rJI)l/'1l1 till' 11111111"'1' or ";1·I,dlin:.!'" alld ..,nplill!.!'- 1'1 "'1'1('I'! 

1I111 Jilillllill:!' fl\lf'!'HIIIl/I, .\1 ,III' PI''''-'''I! (ifill' 11 !I-f'lIl1 :lI"'I'lI:.!"· .... pIWill;,: 

I" ,.pi!!!.!' "''''ll,d til 1{lnd,.., \lllillltllil!. aile! it ill!" /',·.."III ..d i'l l'a"'I(',,;' 
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D. B. H. .oF AVERAGE DOMINANT (INCHES) 

Fwnu; ~O.-·Xllllll)('r of dumillttnts and all Ll'ec!' Iwr aCt·c, by d. b, h. uf U\'prnl'c 
domitltLnl, lllix(I(l :;tand:;. Compiled by Duncan DUlIning. 

gro\\Ttb for 3-in('b trrcs. If the pOWN-(lrivCIl c1u)'in saw p.l'ov·rs to bl' 
c('ollomieal, o\Tl'rclcnsp sl'('(LLing and sapling stands will bp thirrned 
cxtrllsivdy. lJ'hp intpntion is to eontinul' thinning to an n.pproximate 
spn-eing of 9 fed-a m!Lximum of aboll t 500 tJ'l'CS lWl' a('['('. OnLy 
stands t1ulL hn.V(' 110 o'-C'.l's!:ory \\"ill be Lhiuncd. 

REGULATION OF THE CUT 

IlC'gull),tioll of lb(, cu t is t'sspulial if a eonlinnous Ior('str)~ cntpl'prisp 
is dt'sln'cL An (,\"l'I1 distribution of ugP ('liLSSl'!'l is llN'pssary lo Jlutinln,itl 
n. SUSLn.U1Nl n.nmml ('ut reilsollfLbh' HlliIol'm in luuounl and kind oJ 
pl'odu('t. OIJ\·ious]y. how('HI", in lhp tmnsiliotl from!L pl'('pond(,I'!Lll Uy 
OVN'mn.tul'l' ponclt'I'osn-,TC'fl'l'(')- pilH' dl'gin /'Ol'('st to fL m!LnllgC'd Jorest, 
the sille fLncl qUlLLity of ttl(' pl'oduel LtfllT(,S[pcl wiJl dUl.nge. 

'J'hl'l'p ('ommOll ('hlll'IWlt'I'is[ itos 01' tIl(' ('astsid(' piTH' t:'1)(' n.f)'('et 
1'rguln.Lioll signifi(~antl.\·: (1) til(' IlHlSlti(' pat lpl'll of small ('\'C'n-Hgpc! 
groups, (2) til(' ('Xl'PSS of O\"(,l'mntul'(' tlg<, dnsst's and dpfi('it of illtpl"­

, ' 
\ i'.' 
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l-'-4';SOl~:lJ 47kOUj 

FH;["(U;; 21.-Thilillill!.!; O\'Pl'lil'lbl' -.aplill!; thiekf't:' at Bl!l("k~ :'[ollllwiu I':~q)l'ri­
lII1'lIl:\1 Flll"f'''t: .I, ()pl'ratillu of l'imin '"'nil"; R, "uplilll! thi!'kl't aft(,!" lhilluiug. 

• 
llu'dillt(' dtHSPS, und (:Jj Ill(' Q:('l1Nally hi!!h shu/'(' Or Ill(' !;round ('onl't'd 
wi [h 11 d nlll('(' P:l'Owt h of :H'(,(llillP:S. si'plillp:s, und poll's \;'i IIt or wi IhOt! t 
.111 ()Y('I'StOIT, 

;-;ilt(·P ('\';'II-u~('d 1ll1l1l1l.!!;PIllPlIt oj' Vond('l·osn-.JpfJ'rp.\· pillP sttlllds is 
PI'OIH),;(·d. lll!'[ltoti" or rp!!;lIlu[iCHl that will !ll'o\'id,. and m:linlnin it \llli­
form di,;triIJlllio/l oj' tl!!P dns,;ps ill P\'PIHI!!;Pti lInits s/Ioilid hI' IISP(1. 

'I'll(' <lp[i('i[ of ill t l'1'llIpdin [p .I!!;(' dassps 1'0 I';'!';; IllUlln!!;!'I''; to S[O\'(' 0\'('1'­

Ulnlllt'l' tintlH'r Oil [1)(' "tlIIllP 1'0'1' l()ll~ p<'riods of [illw: Thi,; is til!' 011].\' 
\\"11\ tll hridQ:1' till' !!t1p l)('t\\(,l'n l.h(' hnn'l',;till!! or 0\'1' I'll III t 111'(' timbl'l' 
allil tIll' h:u'\'l'stillp:' or w11111 is no\\' adnllH'1' p:1,()\\,th, ,(,It(' pl'o('('dlll'l' 
('all hl' ()\'"rw()I'kp(1. ;0,011](, old timlwr nUl\' 1)(' In,;!. tllHI uttuillllH'llt or 
ul[illlnl(' p:l'Owtll1!oul,; dl'lnYl'tl by 1)()';I[lOIJIIl1! Ill(' lim!' \\'IH,t1 [lll'1!l'oll.l1d 
i,; ('ol!ll'Olll'd 11\' \'inlll!! fa"t-!!I'O\\'ill!! "liIlHI", '(I'I til(' dJ'('('li\'('llpsc; of 
"llIliltl[inll-,;nh:H!!(' ('utlill!! ill I'l'd[J(:ill!! iIIS('('t-('uu,;Pc! 10';';(,,, UUlk!,,; Otl­
Ihl'-,;tIIIllP ,;(ora~(' l'pt\,;o!luhl,Y ';11 ft'.. 

• 

Thp Iu!'!!;!' Ull10utJt oj' udnl,,"(' P:I'{J\\ Iii fl0:-;lpOllll" til(' lilllP wlH'1J 
n'.!!lIllll'ily of i11!(' f'ln..:"p" lIlld impl'o\'I't1IC'lIl ill ,;iz(' or ';[:1'HI 11I1ils ('an 
1)(' !I(·(·()l\Ipli,;!t('d. '1'1](' tl.!!I'-I,ln"" plltlpl'Il of' ..;tHud" 1)('10\\' mlnlioll 
U!!I' j,; I:II'!!I'I\' ,;pl JIll til [Ill' ,.l( "'U IWI' !!;I'()\\ III j,; lin 1'\'(',,11''' :t II d IIH'..;I n Il d..; 
r;·.!!(·tll'l'uil'd: ('lIltin,!! ('UII iIllPI'O\'(' [III' o\'('1'll11 di,;tl'ibuliol1 or ilp:P 
1·ln,;,;".... I1m\!·\'!'I'. h\' I,['{!twin!! til!' ['\:1'1'';'; \'olllltl!' ill 1111' old it!!!' (,ll.Iss{',,; 
alld 1'I,ll'thill!! \'Olll;!! II!!!' ,'Ia'';';I'''', 'I'll(' Idlld or di,;tl'ihll[iOII tiP';!I'(,d I,; 
Ol\(' III \\Ilidl t'IH' I I';'!"',' al'l' or til!' ,.;iz'· ('XP(l('tC't/ lit II", !!in'll n!!(' t',il!J"I' 
111I1I11II!'1'('''- I",ill'" tllf' Ht'tlwl lW(' or lit£' illdi('nt"d 1·1.1,;..:, Tid" "izl'-IWI' 
1'l'lutioll,;ldj) I'; il;~P(J)'tuIII ill Jl'~lldl'r(bn pill!' ,;IUlld" IlI'nllhl' ad\'llll;(' 
!!I'O\\III 1'()lIIltlllJlh' I'l'tJwill'; ,;t n!!1ll1 III 11I1IiI IIH' 1/\ 1'1'-.1 on j ... l'I'IIl(J\"l'd, 

'I'll(' il'l'I'g'IJiUI', '('Ol!lpil'\: t1.!!I'-(,la,;-. pat (1'1'11 or IllI' I'a~hidl' piliI' lypt' 
r'lill IJ!' hl'(l\l!!itl ill(o all ol'dpl'I\' !I I'I'HlI!!I'/lt1'1I [ 11\ lI,..itt~ tI C'l)llIiJilllllioll
IIr al'l'll Hlld' Y!lIlllllt' I'l'crltlatio·lI. TIll' ...t'l'dlilli". -.aplill!!;-., ami poll'''' 
"tlll Ill' nllo[t,l'd [0 "Ht[ill:! (ll'l'illd ... ill Ill/·lul('!' ,\ •.:/['" or I!I!' rotatloli Olt 
lIU al'('11 IIH ... j.... TIll" \,"I'inl/" tll \\ hid, IIH',\ IIl'r n-."I:.!'ld,d dl'III'!\(I ... , of 
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course, on the time the oldest of the advance growth "..-.i.llreach rotation 
age. The immatme and matme age classes can be allotted on an 
area basis to the cutting period or periods just before harvesting of the 
advance growth begins. The overmature timber can then be allotted i.,
on a volume basis to the remaining years in the first part of the 
rolation. 

Rotation 

Length of the rotation s(,ledcd is clppendpu t on a number of factors; 
most of them arp rplatpc1 to futlll'P PVPl1 ts alld henee can only be esLi­
mated-ior example, stumpagp prices or costs. 1'h('['('fo1'e: l('ngtiJy 
ealcula,tions fOT c1etprmining rotation age are of questionable valm'. 
One thing is fairly cPI-tain: b('callse sitt' q uali t~- is usuall)- nwcLium, tilt' 
rotatiou will be rcln.ti\-('Iy long. 

The kind of product lIl(, lllanagpr is to produ('t', ancl the minimlllD 
acct'ptable len·Is of rt'tlll'n on capital iuvcstpd, are the underlying 
factors controlling determination ofthc rolation. Obviously tlw 
rolation must lw long eDough to permit tJ'ees to grow to slillieient sizp 
so tha:ttbe clesirpd products can be produeed. The products lllUSt 
also be produced at n pl'ofi t. 

Studies in many areas have shown that both logging and millillg 
costs, as well as yield, vary with size of trees ltalTcsLed. Ordill!l.rily 
therp is au optimum size for maximum pro.fit margin. This cost-sizc 
relu,tionship is lIOt ('ollslan t for all types of ('q uipmen t. l\1aximllill 
efficicncyof opern,tion ocelll'S ",Iwn the range in log sizes handled is not. 
too great. Eq ui pmen t and mac-billcry us('d 100 years from now in all 
probabiLi ty will bp vastly cLitl'el'('I1 t from Lhn;t used no,,-, because of.1 
ehn,nges iu aVCl'fige siz(' of tbe timher bancilod u,nd b('caus(' of teehno­
logieal dt'n'lopmen t. COI1S(lq uen tJy, it is not likely that any" aeeUI'u,t{' 
('stimlltps of eost and value in l'cln.tion to kec size c:n,n 1)(' made for 
periods as long IlS a rotation in the futm-e. Howpv{'r, exppriPJ1C'(, ancl 
10gicnJ rpasoning point to somcwhat shortened rotations. 

The C'ulminn.tion of lllcan annual growth as clt'termi.llt'c1 from 110rmnJ 
vidd tablt'S indieules the cl('simble rotation for maximum YOhUlH' 
ilrodlldioll. Mean allnual growth varies ollly sligbll.\- for !lUlUY ,Yt'ars 
on t'itl]('1' side of tilt' ag(' oJ C'ulmination. For example, in th(' intpr­
n·gional poncierosn. pine yield tabh· (23) for site index 70, the men.n 
Ilnl1l1lU board-foot growlh for the stand 6.0 il1('l1('s and onr in d. b. h. 
Yari('s only 3 bOllrd-f(·('t 1'01' ag('s ] 20 to 160 ~n·ar;;. ('onspquen tly 
there is ('onsiciC'mbl(' laLitucl(' in sdpf'lillg a rotn,lion wilhout 1llaU'rin.11.\­
dUlIIging th(' ml'all Ittlnllnl yield. 

In\-{'stml'lll JndOI';; in the ponc\prosH plnl' t.qw intiicII,(p thl' d('sinl­
bil.ih- of a rotilliou sborll'r tlllln 1'01' cub.ninnLioll of .IlWllll IUlllllflJ 
~dl'ld. As . till' rolatioll is jl'llgtfl('npd, till' ellpitllJ iu\-pslllU'nt ris(ls. 
For I'xnmpll', 1'01' sil<o iude'x 70, IH'udy :H) IH'ITl'nl mol'C' gl'owill~ sto('k 
is lll'('dpd for il HiO-n'lIl' rotation thnll 1'01' u 140-\-P!ll'rotati.on. ('(11'1'\"­
ing ehul'g'('S for l'l'g(;Ill'l'fltion H.lld timiH'1' stnnd ililjJl'o\'pmpllt nlso fu\'{)[' 
sllol'tl't' I'olntions. But in('l'Pilsing unit YltiUl'S as tn'('S bc'coUle Inrgpr 
indiel1lps I\. rotation Jongt'r IlIn,n fol' nlliximunl \'olullw production. 
TIH'I't'foI'P (,ldlUiulltioll of meltu nllI1l1nl ui(,ld is ~, l'pnSOllllbl(, C'ompro- .' 
misp if [1'('(,8 n.ll'ollltion ng(' al'p or n. si7.(· Ihnl ('lin Iw pflieipnth- hnl'- . 
YC'st('(1 n,nd ('ol1nrL('(1 into'thp dC'sir(ld produd. .. 

As i1 guidc' Lo I'olll lion ng(1 in tbe poudproslL pillC type, }-ipld Lllblc' 
datil, for tbc' stand O.G inclws d. b. h. and Inl'gl'r, or for the' sLn,llcil ].0 
jl1('h{'s d. h. h. and largl"', enn be used. Within 50 Yl'ars, ulili7.lltioll 
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standards very likely will equal or surpass those used in the table 101' 

thestalld 6.6 inches and larger. :Mean allnual growtll in this size of 
stand culminates at 135 years. Therefon~J the mtation seleeLl.'cl ior 
the experimental forest is 140 years. 

The a\'crage size of domirlallt trees at 140 years i01' site index 70 
will be 21 to 24 inches, according to growtb data from the experllnenta:i 
Jorest and othm: areas in the ponde.rosa pille type. Trees much 
smfLller than tIris fil'e efIicil'lltly logged and sawn into lumber in othel' 
parts of the COlilltry. For example, in a mill study of seconcl~growth 
Douglas..:fil' in lYashington, 49 percent of the Jo~s were 10 inches ,or 
lpss in diaml.'terand 6 pN'cent we1'(' 7 inches or less (31). It is not 
lltu'easonable to aSSlUne that small logs also will be efficiently logged 
and milled in llol'tileastpnt CaliJornia. 

Cutting Periods 

When even-aged managemel.t is appliNI by small al'cas the tCl'm 
ell Lting cycle may be confusing bccallS(' it eOllIDlOnl.y re:l'('J's to the 
intelyal betwel.'.n W'oe sciection cuts. Cutting )JC'riod is a more 
appropl'iu,tt' term., As lIsNI hel'l.', ell tting l)(,l'iod 1'(;'£e1's to the illten~fLl 
behnlen ell ts in a gC'lH'1'al fil'('!l, such as r. complLrtJnent 01' oUU'l' man­
agement subcli \-ision. Ollly Jor the part of th(, SLlLIld in ,,-hich iII ter­
mecliatt' hatTest ClItS are bping made docs cuLLing period IDeli.cate the 
interval brtweC'll cuts on a speeifie spot of grolUld or stand unit. 

• 
The lE'ugLh of cut Li11g )Jpriod for en:-n-agod management by small 

groups is deppucient on tbe d('slmble interval bC'twcPI1 intcl'IllC'CLiaLe 
haIT('st ClI ts on the 1'C'SC1TCd uni t areas and OIl cHkiellcy of op('rations. 
SOlllctimes tbp optimum size of unit al'ous ma:r also hav'e a. bOfil'lng. 
Short pl'riocis are desirablE' to ko(']) losses at a minilllulll and to 
maillLalll an adequute growth I'aL('. Howl'vel', rlLlUllllg a profitable 
cutol'prist' l'eq llll'(lS tlliLt e.HiciCJICY of Ol)(,l'l1.tioJls bc eonsidol'ed first. 

J-,otrging effieit'lu')- is affectcd prunn,l'iJ,\- by Lhe an'mge ClIt ])P1' ael'C, 
At nlaC'ks ~:IOlLU tain and elsewlH're in (lIp ouslside pint' t:rI)('cU ts us 
low as 2,500 to 3,000 feet PN' a('l'(' ean b(' made cf:[ieiontly. Altbougb 
ligbter ('uLs hUH been made, Lhey eost appl'l'eiabJy mOl'e and W(,1'e 
justifiable only fot' specinJ pllrposes Such as sab-age 01' inst'et controL 
lthas been eSLUlUl,Leci from til(' inU'l'I'pgi 011 al :\-iplcl table that thr an'mg(' 
allnuu.l :ridel fl'om n, stand 12 iuches and lal'~el' on siLe index 72 (aV('1'ng(' 
for the ('~1)('ri1l1enln,1 fOt'pst) will I.w J44 boal'<i-:f('rt pel' acre. IV'itb a 
20-)-c'ar ('utling JWl'iod til(' lLY('1'age ('ut Pl'I' acre \\-ill be 2,880 boal'(l-f(wl. 
Prom the standpoint of Jogging PEII('i('Il!')", til('rl'£OI'(', 20 )-('Ilrs .is 
satisJnC'ton-, 

JUU('i(,tl(:)' oJ Ildllllnisf mt iOIl, mal'king, and I'PgHIlPI'ut.ion .1t('Liyit,.ies 
may hp mOI'c' imporUlIlt tilnn lo~gil1g dli('il'Il('Y. Til(' Je'llglil of ('ultiug 
l)[,l'iod dPl.('rmill('s till' ll.1'('n, in till' ./'{'g'lrialC't/ fOI't'sl tilu,t \\'ill be (:uc 
C'lwh )·('111', 'I'll(' workillg circ'le .rnusl 1)(, di\-idpd :in[o as IHallY pn,rls 
(pad, pal't lIot Il('('('s~nrily n. solid hlock) IlS II,P)"(' H,./'(' YNU'S in thl' 
ell tt ing p<'I'iod. All of I h(, pnrt nssiglll'd (0 a part i('ullll' Y('ilt' lIlust 
1)(' (:ol[sidl\rl'(/ fol' final Illll'\'P"t !lilt/ l'p~('n('I'lIli(lIl. int('I'IIlPt/iall' hUJTl'St, 
or sLand illlpro\"C'Il1l'nl. ' 

Thl' sllOr{Pl' lil(' ('lilting IH'r.ioc/ [I.ll' grt'Il.l(11' is I il(' gl'oss itl'C'll. cut. 
('OIlS(,([ u('Jllly, mOI'(' arell, HUlS{: h(' ('on>rNI in marking for ell [( ing and 
in (:lu'I'ying on n'p'HPml ion n,ne! t.im/)('J' StlLlld .illlpron'IIl('llt acl i\"j[i('s. 
]fOI' ('X/HUp!(', if it ] 40-,n'll,r rota[ ion and 20-.\"1'111' ('ul t Ingp('l'io(/s iU'C' uSNI 
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iOl' a 10,000-aCl'c l'egulatecl :l'o1'est, one-seventh (140/20) of ~500 acres 
(10,000/20) '\,~ould be regenerated eacb year. If 10-year periods are 
used, oue-:£omteellth of 1,000ael'es would be l'E'gE'llE'ratecL The Sfllll(', 
area would be 1'(~ge1leru,tecl in both cases but SPl'NLd over twice .as.: 
gl'en;t a gross area when thE' shorter period is used, A20-:nflJ: eu iting 
period promises gL'cater effieieuey thu,n a shorter onl' in adllllnistration 
and ill cflJTyillg out thp nu-iolls esspntiu,l :I'or('sl:.ry twliyitips, 

Is .20 YPflJ'S too long sih-i('llltLU'aliy? Probably not. SflJ.uLatioll­
sah-agp eu (ti.ug has ]'Nluc('cl insN't 10ss('s Jor 15 YNLJ'S aud is likd)T 
1,0 be efJeeti,-p for u longe]' ])(,l'iocL In yip\\- of tbis, 20 yt'fll'S is not 
too long an llltPlTnJ bd\\-C'l'll cuts to kepp 10ssps at an fl.C'cpptable 
1('ve1. ThiLlulllg in tllP poncleJ'osa-J('tfl'PY pille typt' must be moderate 
to ,hea>:," to prodw'(' sllbsUll1tial inel't'flsPs in diMuptel' gTo,,-th rate, 
111(' iIl(,l'CflSe is not likd)- to justify eultulg at ll.ltl'l'vals sborter thu,u 
20 VpflJ'S, 

rj\n'nly ypfl.l'S has b('Nl sp,jpe[('d as tIlt' pJU,lUlpd future cuttll.lg 
ppl'ioci fol' thp ('X]}PJ'lllE'nlal fol'l'st. In thE' past til(' period Yfll'j(,c! 
bph\""(~pn ('ompartllll'H ts and was much sliol'(p1' titan 20 yC'al'S, The 
first pt~l'iocl was short bC'causl' of thl' cll'sil'l' to ('o'-el' the al'('a mpicUy 
\\-.ith a su.nitatioll-sah-agl' {'ut. Some' ('OmpILl'tnll'nts Wl'l'e ('ut as 
111MI}" as thL'(,p tlilt's in 20 :n'ars, At thl' pl'{'sent stng<' of c!('\""('lopment 
of lUut area ('ont1'ol, 110 \\-('Y (']' , it nppenl's that n, 20-,n'fll' cutting 
l)(,l'iod aftp1' thp srulitntioll-sflh-ag(' ('ut wOllld hnn' bppn morE' 
fl.pPl'opr'iatt'. 

Ideal Stand Structure 

A fOrt'st with idl'ru stand slJ'udlu'p will ('onLniu ('fl.eh age' ('lass '., 
through l'OtU Lion ag(' as small gl'oups ill ('qual an'as, On E'aeil ('om­
piu'tnlPnl 01' al'pa 'to be ('ut 0"1'(,1' OIl(,P in ('aell {'ulting pPI'iod,tilp 
1l1.1mb('L' of ug(' elassps\\ill ('qunl the' rotn[ioll di,-ici('d b~· tht' It'nglh 
of tilt' ('utling lwriocL For l'xampk, \\'!J('L'(' 20-)-t'UI' cutting lJPriods 
and a 140-~'l'al' rotation art' VlalUll'd, al Rny ginll. linl(', ic[pal stand 
stl'UC'tut't' on fl ('ompul'tull'1l t ,,·ould ('onsist of ('(IUflL areas of 7 age 
dasst's, IfoW(,Yl'r, ('quul n.l'(,u" or nil ng(' ('lass!'s 011 Pi\.('h (,OTllPfll'tUlt'1l t 
:is lwitht'l' prn('tiNW LlO]' 1t(,('pssal'Y, 

Although ('on ,'('II tional yiPid tnbks do not gin a tru(' pictur(' oJ 
tilt' lllunlH'l' iUld sizp of [I'(,(,S in a .IllIUlagN[ s[und, lilt'.\" do gin' a 
.I'pasoll!tl>]~- good npPl'oximHt iOIl of thl' VO[UIlW 1)('1' Hc'n' t Ita I m.:igh t be' 
l'xPt'c('d on fully slockl'd lllU.IUlg('([ SlHllds a [ gin-ll Itges, From 
tlH'S(', tlu' YOltUll(' to 1)(' P).l)('('j('d in n.1l idt'tll s[und strlle! lire ean 1)(' 
apPl'oximal ('(I. 

Thp voluTlle just Iwj'oL't' nIHIl haITI'S! ('an Ill' ('OJllputpc\ by 5L1.mming 
til(' yipld rablp yo]umps rol' l'fl.!'h ngp ('ia;:;::; alld cliyiding bv tbp lluml)('1' 
of ail' ('[ass('s, '.1'111' volull)(' just 111'1('1' ('utting is ohtnGwd hy using tlH' 
SHUl(' tli \'isol', bu t til(' Insl ltgl' dnss is omi t tl'd from t hp SllIJUIwl iOll, 
Slo('king pl'ohn lJly will nYllrttgP 110 tllo]'(' Ilw.Jl ~() )J(,J'('['ll t oJ ,\-.i('lci lablp 
stoddng on IHrgp ill'l'Il,,: ('OilS!'!! til '11 I1,\' , normal ~-i('ltl til hi!' Yolul1l('s 
sbould 1)(' l'!'du('C'ci hy :20 IH'r('(,I.lt 1'01' ltH' ('ompUlnlioll, Tilt' U\'PI'Ugl' 
V01UllW ttl llll\' !,!iVl'lI Limp '1'01' ll)(1 ('nliL'p working ('ir('I('i:; tlw JJ]('!ln of 
'Ill(' "1'01 UI1WS lwi:ol'p Hilt!. ufl PI' ('ullillg,. ' '. 

IlIt'nl sltllld YollUll(,s und LlH'iUI HlltlUal gl,O\\,th huy!' 1)('('11 ('()I11[lutl'd 
:from lilt' int.l'I'I'('gioual pondpJ'osn ]lim' yil'ld til hips 1'01' sill' in<i('x('s GO 
j'pet, 70 :fp('[, 80 '\'{'(It, and lllP uwrng<' of 7:2 :fppt [01' Bla('ks ~l(lUlltnill 
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(table ;to).. For early cutt,ing penoc1s,data for the stand 11;6 mches 
and larger can serve forest mt1J1agel'sas a guide to cutting. For 
later periods, when utilizatioll of small trees for saw logs will be 
possible, the values for the stancl6.6 inches ,ancllal'ger will pl'oviclea 
hetter guide. It is estimated that ultimately intermediate harvests 
will remove timber eq uul to half the volmne of the final harvest.. 
But they will salvage mortality and stimulate growth. The net 
eJreet of such intermediate hm'vests will be to reduce the average 
volume per acre at a given time by about 10 pereent. 

TABLE lO.-Yolwne and growth per acre of ponderosa pine stand with idealslrllct1(,re, 
140- and lBO-year rotalion I 

HO-Y.EAH RO'l'~\'l'lOS 

Stand 11.0 inches d. h. h. and 1Stand fl.6 inches d. h. h. und 
oYer (Scribner rnle) at site rover (IntemutI. rule, ,.,inch 

Item index- I kerf) at site indcx­

----------''-.B-(:-f~J n:~ !B:" !B::f! IB:" IB<~f' I;f;I:f' 
." 

Beforefinulharwstofoldestugl'chlSl',,' ".UUI! (.440, ]0,8Ul, S,l,lO: 8._29, 1_,104 II,l80 l3,103 
"Ulcr finullmrYcst of oldest Ul!C clnss'i2, 7S9: 4,73l l 7,291: 5,243; 5,440. S,4SO: 12,33111 9,250 

A\'cruge_. _ \ 3,7431 6,OS6:~! 6,087: 6,83·1 ]0,3371 14,760: 11,222 
1=,,=1="==-:~'===--:--

• 
Yield III finul hnrwsL of oldest ,lg" ! 1 'i I I 

clllss.. ~ ... '113,360' IS, uuo' 25,200, 20,2(18; 19,52ll, 21i,0001 3·1,000, 27, (~10 
i\1!'lIn UlIl1utll gro\\'lh •• _.. . ,,-.". 05. 13,;, 180: H4jf 139 ' 1861 243,' 10; 

f 1 I 1 I 
l60-YEAR HOTATIOX 

.B,'for~ finullmrypSl ofuld('s, nge ClfiSS_!. 6,12O!'I9,2m, 13, 120: 10,032 10,Oao:I 14,330I 19,7301! ]5,410 
A[IPr finnl han-CSt of ald,'st age clnss_' 4,11° 6,5101 9,530' 7,IH 7,200 10,670 15,040; 11,544

1 
;-_-_r-:-~-]~l--__-,'-~---~---f~i-----

..t\\.(in)~l· .. _ D.11D! 1,88a; 1l~.1_,')1 S,'lIii~ o,l31n 1...,500 1/,38a; 13,4,11 
1 

Yi!lld Il( finol hun"'51 o[ oldest age '=]-j=j=1=,=I=j= 
ChISs.." 16,08° 22,000, 28,720:. .2:1,34'1 1. 2'2.1:.10 .2!J,2c"01 37,52Oj 30,928 

i\l~[I11 mUltl,,1 growth.".. 101,
1 

13St ISO! l·W 142: lS:J 2341 103 

J Compllll'd frolll pOII<!erosu plnr yield table (£8). ~o prrCl'nt of yl,'ld tnbll' milles. 

• 

Dominan ts in Hnt lim! stnncis \\~ill aVC'J'Ugl'21 jnehE's ut 140 yeaTS 
on the nYl'J'ugE' siLE' ul Blacks ~follntajn. .If 90 j)('['('Nlt of tilE' volume 
.isin dominant t1'('('S, the yolum(' would 1)(' 18,187 boal'd-J('(>t pE'1' acre 
(0.9X20,208-yipld n.t final hal'v('st as ('omplltC'd frolll labIt> 10). Fo1' 
thl' iwerngc' sitl' at Blncks 2VlollJltain, 21-ineh trN'S hn.v(' a ...'olulllP of 
:368 bonl'cI-fpd. TIH'rdol'p, 49 dorni nlln ts j)C'1' ael'(, ean he E'X1)('dcld 
in Ililt urnl stands ut 140 y('Hrs if tilt, un'ragc' dinm('l{'t' js 21 inehes. 
LTndt'l' lllodl'ru{('l~Y iIllf'IlSiv(' mnnagl.'l1H'nt, ho\\"('\'('1', domlnants with 
an avprugp dinrn('kr of 24 inc!Jps rnn.,\- bp ('x1)('('LC'd at 140 YNLI·S. 
Twpnly-:folll'-incb tl'('l'S nY(,l'ilg<, 588 botll'ci...:j'(,Pt, lllHJ thc' JlumlJ('r 01' 
domina,Ilts pC'r aC'l'p n.t 140 .,'('al's would Iw :~] 11·P(,S. FOrt'sL lllilllUgPl'S, 
then, (,an E'XpC'C't IlPhn'PII :31 find 49 dominllnts pel' acre jll the final 
ltalT('st u t 140 yeill'S uncil'I' idf'lll stand slnwt UI'C'. 

'I'll(' iclt'al UI'0f\. of units in tltjs stand <I('1)('n(/s primul'i.l~' on bOJ'dC'r 
('{I('('l:s, d"('din sec'diJlg dislan('ps, !tnt! ad.ministrntin' t'ffieiC'llcy. 
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The .degreeand distance that borders of older trees I'educe growth 
rate are not knO\VIl. If border effects are appreciable for 22 feet, 
growth will be reduced on 56 percen t of the total area fora 2- by 2-chain 
square (0.4 aCJ~es), 21 percent 1'01' a 6- by 6-chain square (3.6 acres), 
and 16 percellt for an 8- by 8-chaiu square (6.4 acres). Hence, 
border effects may not be serious on areas larger than 3.5 acres. 

In an early study of conifer seed fall, pondel'Osa pine seed fell 5 feet 
per second in still ail' (28). In falling 100 feet, seed could be.calTied 
about 290 feet by a 10-mile-per-hoUT wind. But at Blacks Mountain 
Tegeneratiol1 was pOOl' in the central part of areas wider than 300 or 
400 feet except when bumper seed crops occUl'recL If unit areas 
average twice as long as wide, 7 acres might be the maximum desll'able 
size jf natural seed fall from border trees is to be Telied on. More 
precise knowledge is needed OJJ the maximum size of areas that can 
be effectively seeded from the borders. 

The maximum size of lmit area for efficient administration, cultural 
activities, and logging can only be determined by e).-perience with 
different sized lU1its. At the e).-pel'lmental forest, units of less than 
one-half acre seriously increase plantillg costs unless several units 
are coneen tl'fited in a small block. All in all, the ideal size of unit 
arcas is eOllsidrl'ed to be from 4 to 7 acres. In natmal stands the 
units are usually smaller, frequently as little as one-fomth acre. 
Tl1ey ca.n be enlarged to more desirable size wben the present advance 
growth is ha.J'Yest,ed and a new stand regenerated. This should be 
done at the same time major changes are made in tbe age-class distri­
bution. 

How and when can regularity of age-class cListribu tion be achieved? 
Data for the sanitation-salvage plots at Blacks .Mountain illustrate 
how this can be determined. The area occupied by present age classes 
must fu'st be estimatedancl compared with the distribution for a 
regulated stand (fig. 22). To show tbe regulation pattern clearly, an 
estimate is also needed of the area in each age class at the time the final 
barvest may be started in the present advance growth. For tbe 
Blacks .Molllltain plots, a chart Sbowlllg age-class cListribution at the 
beginning of the si.\:th cutting period, just befOl'e the final harvest in 
the large pole class, was prepared (fig. 2:3). 

Seccllings and saplings were eonsideTed to have n present average 
age of 20 years rather than tbeir actual age. Future .age of seedlings 
and saplings was discounted thl'ee-folll'ths fo1' lllll'eleased periods, and 
futme age of poles was discounted one-half for LUu'eleasecl periods. On 
the basis of expcTicuee at Blacks niolmtain, it was also assumed that 
all unstoeked areas and half of the area llladequa.tely stocked with 
seecllings and saplings would be regenerated at the time the ovel'­
mat,Ul'e oveJ'stol'V was harvested. 

Tbe equa.l al'clLs at rotation age needed for a fully rcgulated stand 
can be attained late in the SOCOl1(i rotation. At the bcginning of the 
sL"\":th cu Ltillg period of tJ1C :first rotation, t.JlC age-class diskibution will 
be neal' tbe desir'ceL olle (fig. 2:3). li'01' neady six mort' cuLLing pm'iods, 
however, tIll' final.harvest will be in age classes tilat are 51,0 25 years 
above rotation age. This eondition is quite desira.ble. It permits 
mnch grca:tel' flexibility in 'working out .a cutting palter.n aimed at 
a,Uaining a regular distribution of age classes. And it permits an 
IDcrease in the size of the smaller LUrit areas by consolidation at the 
time of final harvest and regeneration. An age greater than rotation 
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FIGURE 22.-Age class distributibn at time of completioll of sanitation-salvage 

cut. Blacks i.\fouutain cutting plots, overmature overstory excluded. 


age also compensates for a moderate degree of lmderstocking at time 
of harvest. 

1Yhyshould ideal stand structure and regularity of age clltssbe COll­

sidered if few positive strepS can be taken to achieve these objectives 
in the immediate future? ThCl.'e are at least three good reasons. Olle 
reason is that harvesting of advance growth may be deIened. and the 
cut of overmatme timber spread over a longer period if a sufficient 
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area, of proper ~ge classes is not ayailable for a sustained cut at the 
.time the oldest advance growth reaches rotation age. Secondly, 
early consideration of stand structUl'C helps set up priorities for the !.~ 
.age of advance growth to be released. Finally, such consideration "vill ' 
prevent planning immediate cuts tbat sacrifice growth in order to 'i 
obtain regulari!,:,: ,of age classes when such regularity cannot be '. 
obtained in the immediate future. 

180~--~----r----r----~---T----~---T----~--~--~ 
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FIGURE 2:3.~Expected age-cln~" diiitribution at beginning of sixth cutting period. 

Black::; :\[ountain sanitation-salvage plots. 

Computation of Allowable Cut 

An allowable. cut must be computc'd and mad(' [1, part of cun'enL 
plans if future balTests are to materialiiw. Although plans must look 
long into the future, the In,ck of precise long-term growth estimat('s 
should not create cLifTieulties. As the plans are revised, moderate 
errOl'S clm be adjusted. 

Under even-aged management of ponderosa pine, regulation can be 
achieved by allocating young age classes to the later cutting periods of 
the rotation and prorating the remaining merchantable volume to the 
remaining years in tlJ(' first jJm't of the I'olation. Data from the 
sanitation-salvnge> plots illustrate' 11. simple method of ('omputing., 
allowable cut. (Computn.tions for a t,n)i('nJ tract nt'(' shown in the 
rnanngemcll tplnn for the e~l)cl'imentrd forest, p. 80.) Stnnds were 
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classified by broad uge classes. To c:q)cdite calculations of a110wable 
('ut, anrage age for each class was estimated from di:unetcl' and age 
curves. 

Estimated ugell 

!lange 
(yearJ)

Seedlinf,'E nnd ;>aplinl!;s______________________ 10-25
Smallpoh',;. __ ._ _ .... __ ..... ______ 2G-40
Lurl!;e pole,;. . . _.. ____ . _. ________ _ ·1\-i5Immntur(' .. _ • ____ ._-. __________________ _ iG-150:\Iature________ . ________________________ •__ 151-300 

Basic flssumptions for till' samplP ('omputn,tion arc (l) fl, 140-:n~ur 
rotation, (2) 20-:n'ar ('utting periods for til(' s('('oncl :wel su('('('('(ling 
on('s (ex('cpt for a aO-ycar fifth period), flnd (:n fl, ('ompl(~t(' sanitation­
sah-ng(' euttin~ macil' in t11(' lirst period of 10 YeiU'S, Cltimatclv 
thcn'~will b(' i ng(' C'lnss('s in 20-:wul' stpps on an~: UL'pa that is to lie 
cu t on('p pvpry 20 ~-pars, Tll(' uyeragp large poles, /)ping 50 years old, 
will reaC'h rotation age in 90 years, at the hpgillning of tll(' sixth ('u tting 
period (:3X20+:30). 

Slarting nJ this time, tilp age-class distribution will he sueh that 
14,;3 pel'C'(.n t, or OllP-seypnth, of the area call he ImLTPsted at rotation 
age or grNtter (fig. n) and l'egenemted in ('aeh eutting pC'l'iod, Thus, 
all en'n distribution of seven ag(' dasses can be acl\ir\-Nl hv area 
nllotmeut. ~ • 

But ('all llw d('sire(l YOIUIlle be bmT('sted? Although pole, sapling, 
and sl'P(Uing stunds of pOLlckrosa pint' ('ommonly oc'c'uI' in OYl'J'c\C'l1sr 
thiekC'ts, (hpir UY('L'ilgP ~to£'l\.ing foL' laq!(' ar'('as is usunll,'" mll(,h Irss 
thun 80 IWI'('l'llt of nOI'IUai,,·it'ld lallll' stol'king, Cndpl"slo('l\.t'd stands 
intl'('HS(' 'II sto('king with tinH' , but dilt:t al'!' Inc-king that show bow 
fnst tL· ~to('king (,!litllgPS, ;)u('1i datn, al'p IIP('elpd ill ('s(ablishing 
minimum sto(,king slt'LIldal'cis and ('stimaLing long-tel'm growth. 
Gehl'hnl'dt';.; formtIin offers n. possihll' soiutiol't, It' lws IJ('(~n lIsNI 
su('('('ssflllly ill tlwLakC' Slalps to ('omplltp growth of tJllcll'l'stockl'C1 
stallds (7, p, 72) flnd 5(,PlIlS rt'Hsonltblp for appli('n,tioll to ponciPL'Ostt 
pill('. 

\\"IIC'1l Gpllrhllrdl's fOL'muln wns ttppiipd to hOlll'd-foot .,-i('ld table 
volumps for til(' stnnd G,G incite'S lWei hU'gPI', POlltit'l'osn pim' stn,nels 
:W-)H'I'(,Pllt 5tock('d at :10 ~'{'nr5 lwei a ('omplIl('(1 sLo('king of 7~ 1H'("('('lli 
n,l l·W ,-pars, Hul wil('I'P 1'('n:;ollalJlp ('UI'P hns 1)('PI1 lI,;pd in logging (0 

pr(,yput d:un!lge' to nc!nlllC'(' growth, ('ollsi<iPI'n.l>ly bc,ttl'l' ~Io('kllig t'hall 
;WIH'I'C'l'lI( pJ'P'"ail::;. Tin' UYI'L'ngp sto('kill,!.;, btlSl'd 011 1l1lmIl('1' of 11'('('s, 
of ndnulC'(' gJ'o"'lh is npPI'oximat!'ly ;i(j IWl'c'PIlL Tl)(l I'('fo 1'(' it is 
logiclti to ('x6('('( tlint Itftc'!' no or I1HlI'(' ,Wltl'S of miUlftgl'Illl'llt s[()('\;:illg 
will 1)(' clos(' to SO IWI'('('nt oJ yidd tu.hlp Ynlll(,s and ))L'o\'idp til(' Y()lullw 
LH'l'<iNI fOl' filml htUTI'Sts, 

\YIH'II 1110l'P is known about till' p[fpet of tin!!' on ('!tang!',; in stocking, 
th(' nllO\nliJlp (,lit ('an Iw adjustpd (0 PI'l'VPllt 1I1lclpsimbll' drflRtic' 
('IUlllgps iLl Ill(' I'ulul'l' ('nl. Futll1'P ndjllslll1l'tlt:; pl'oIHlhl,'- ",ill b(' 
upmu'd. ('omwqm'lItl,'" PI'PSPlIt :ld \':111('1' gl'o\\'liti,; nllotll'd 011 lUI 
nl'Ptl basis to til(' Ins! two ('lIltilig !)prioc!;; of thl' fir,.;1' mIn lioll illlt! t hI' 
enl'''' culling IWJ'ioC\s of' til!' S('('ol1(1 rotatioll, 

rl'II<' I\Pxt' probl<'lll I:; to ullo! (Il{' pl'l'~PIII IllPI'(·ltnlltablc> "olulII!'. 
~\I.tlllll'(' and inullal Uf'(' ag<, (,In",;!',.; Of'('U PY ~().~ PP1'('Pl1i of tIll' (ol,tI nl'Pu 
011 thc' :mllitnlioll-~u.lnlg(' ('ul plots. 'I'lli,; :t.l'l'll ('Io,.;ply 'l,Jl{JJ'oxilllnl!'s 
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the area that should be cut aud regenerated in 1~ cutting periods. 
Hence, mo,ture and immature age clnsses on' tentatively- allocated to 
thl' 30-year period before the Gth clltting cycle-GO to 90 years in the 
future. 'l'1H'se age elnsses eould be hat'vested in one long 30-year 
cutting period, Qr 2 short 15-.Vl'iU· pel·io(\s. '['he OyernuLtun' stands 
and stfLtt('rrd ov('rstor.\~ trers plus thrir l'stimfLted gl"Owth are prorated 
oyrr th<' first: GO years in thr rotation. Betn,usr matm(' and immatme 
timber will be IHLlTested and rl'grnerat('cl, ingrowth is inducled in 
cnleuln.ting the CUL from thrse ilge clnsses. Ingrowth is not included 
in caieuliLting the elLt for thr first 60 years bCCiLllseit is morr appro­
printely t1 part of thl' ugl' duss l"e\('tlsl'cl fwd, COl1sequently, bal"Yested 
when th(' ad \-iLl1("(' gl"Owth is hatTPstecL 

Datn, for ('aleultltiolls of thl' nJlownbll' cut tu·p summarized in tabh' 
11. Datn from the sanitation-sidnlge ('utting plots were used for 
estimating th(' gl"Owtb for th(' pl."pspn t nH'I'ehtlll tnbil' timhpr. Growtb 

r[\\BLE 11.-J)allL fOi (!omplllalioll ,d allOlcable cut, 8(Lnilalion-8aZlJage 
cutting jJL(JI.~, BLadeN JlfJulltain EJ'Jlf'riiilellla/ FO/""l'It, gile inde): 70 

AV('r- III­
\'olulII!' Alluual :l!!;P ~rowth 

Condition clu"" g'rOlip l per J1(·t pl'j'jod 'rotnl per 

aerp g'I"O\\"1 It for g'rQlI"th acrp 


I{rowlh per 

year 

Boan/·frel Pertelll Perrelli }·ear. Perttlll Bo(mj'je<l 
(lvprmutll rl' 2l, ti()! 50. !l O. ~H) ao II. I 

Sctltterr·d uVt"rAory 
(r['(',; 5, !)25 28. i; . ;~'I :10 10.2 

:\[uturl' 22,OSG lUi . G5 75 ,IS. S 
ImmntllJ'(' !), ·1·1·7 lO.7 I. 25 75 !J:l. 8 

Typical ncre
1--·----~----COlldition class group 


Orip;inltl Tolal Total I (;roll'th Total 

vulllnlP growth iugl'o\\·th Oll in­ volulllP 


~r()\I"th z 


norm/-fur IIf)1m/·fut Hoard-Jat I Boa,d./etl Bo.m/-feel 
()vPl'lIlal II n' Il, ()25 1,200 _ . 12, al5 
"ic:attNI'c1 ()VPI'"toI'Y trp!'R_ 1,70n 17·1 l,880 

Total 	 I, ·\(j,1 1·1, Ul5 

.\Iatllf(· 2,om; 1,02·1 ·IG :3,20 I 
[lIllllatll("(' __ 1,011 !l·IS 225 2, 577 

Tolnl :3. IOU I. \l72 	 271 

10.1 pN'l·PI!.1 llolltirnllerl'CI. 

~ Computatioll of gl'o\\"lh 011 illp;I'O\\·th. 

Gl"()\\·th pl'rC'pnl pl'r Y('(u'; IJlllltlrl', 1.51: illlHlaluru, I. 71i e, 

Period 	 . 75- 10 :12.5 yetlrn. 
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percents co.mputed fro.m the plo.t reco.rds fo.r a IO-year perio.d were 
applied to. the o.riginal vo.lume to. determine gro.wth fo.r the entire 
perio.d o.f predictio.n. This procedure, rathCl·than co.mpo.undiugby 
lO-year intervals, was fo.llo."'ed because gro.wth rates decline with nge. 
The ingrowth used £0.1' the immature age class was the average of the 
ingro.wth fo.rthe immature and mature age classes (85+13. 49) 

2 
because the present immature age classes will mo.ve into. the mature 
age class abo.ut 30 to. 60 yeat·s befo.re they are harvested. 

Based o.n table 11, allo.wable cut fo.r an at'ea similar to. the sanitatio.n­
salvage cutting plo.ts is ns follo.ws: 

Annual cut 
LellgU, 1UT acreCutting pcriC'd:1_____________________________________ _ (years' (boord-jut) 

2 _____________________________________ _ 10 1,255 
3____________________________________ . 20 2:37 
4 ____________________________________ _ 20 237 
5 _________________ _ 20 2237 
0 _______ •• _______ _ 30 3 105 
7 _____________________________________ _ 20 ~ 180 

20 ~ 180 
1 Cut completed_ 
2 Annunl allowable cut per nere for first 00 years nfter sanitation-salvage cutis 

14, U)5-+-00, or 2:37 board-feet, 
a .Annual allowable cut per :tt;re for GO to HO ,Years after sanitation-salvage cut 

is 5,838-+-30, Or l!l5 boarn-feet. 
4 Final harvest-SO percent of yield table values for stand 0.6 inches and above, 

• 
Intermediate harvest,~ will incrense the cut by 50 percent or rno:e, 

A sigllifican t po.inl in UII' calculatio.n of the allowable cut is tbat fOj' 
the first 60 years after the sanitatio.n-salyage eu!;, gro.wth makes up 
only 10 pcrcent o.f the cstimated Lotal eut, 

So called "safety radors" that so.nw forest managers lise to reduce 
the allowable eut hayC' becn in tentionnJly omittcd [)'om these co.mputa­
tio.ns, Thes(' fadol,'s are used to insw'C' a supply 0.1' timber. But in 
OVCl'matUl'e deeadellt timber they ultimately defeat their purpose; 
tLH'}T maintitill age dasses most subject to. loss, and delay eOllycrsion of 
tIl(' entin' forcst to a ,Young fast-growing stanlL. 

""Yhun tbe ('utLing budget is prepal'ed, thcactual cut o.n the g1'o.und 
is dctermined f1'om an intimlttc, first-hand kno.wledge of the fo.1'Pst, 
The best info.rmation availn,ble is lIsed to select areas most in need o.f 
cutting and to cstimatt' th£' cxpceted eut 1'0.1' indi"idual. 111'ens, such as 
co.mpat'tmcnts, legal subdi"isio.ns, small drainages. 0)' oth(,]' blo.cks of 
land making up annllal ('utling arens, The aI'eas ttl'£' then nssiglled 
to. years in the period for \\'hich tIl(' ('ul.ting budget is being prcpal'ed, 
'1'hc nssignment should pro\'ido pt'ndiNtl logging units and m.1 anllultl 
Cltt oq lIltl to the allowable eut. 1\Jar'kcrs mlty need Lo o.cLj list the 
volume between units logged in any o.ne yeal' in or'del' to C'Ol'rccf, foJ' 
millo.r variations in til(' sland and still ha)'vest tll(' established cut, 

• 
The allowable wt should be' established so. that the o.bjN'lin's o.f the 

landowner 0.1' manager will bf' met inso./'nr as th(' voitul1e of Limber alld 
gro.wth rat!' permit. In many ('asps LItis will menn mn,king eVCl'.\T 
effo.rt to maintain u. unifo.l'Jll allowable (',ut [01' an indefinite period, 
In othol.' insb'w('es th(' u.lIo.\\'u.bh' cut may be varied by pel'iods. Fo.t' 
example, a large excess o.f growing slock 0.1' ovcrrnature timb(,l' Illny be 
reduced in o.ne 0.1' two. cutting p£'l'iods, Or Lhe l'eduetion may lll'spread 

http:u.lIo.\\'u.bh
http:subdi"isio.ns
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over a long period, Timber O\nlCl'S \\"ith sawmills lliU,y vu,ry (;110 allow­
ablC' eut to fit planned ehanges in plant c:apacity, 

Computn,tion of tll(' n,llowabh' ('ut, as presented here, requires an 
understanding of all aS1)t'C'ls of the' maLHtgClllCut of a forcst property, 
1\.s has been shown. it is intlu(ll1eed O}' thp l1lC'thocL of' mn.nagcmen t­
in th.is inslallC'P, unit area ('ontrol. 'I'bpn~fo]'p.it bas ht'eu pl'csen tNI 
last in the discussion of thp n.ppii('n.tion of unit al'en, ('outl'olILlLhough 
.its eslablishnwlll is only the begimullg of mnllugNMut for thC' period 
abead, 

SUMMARY 
?-'[any p('l'plC'xing prohlC'llls fn,cC'cl forcst lllalUtgPl'S in the' 'pOlldel'OSfi­

;Jefl'l'l'}T pint' t}l)(' WIH'll the BIa!,!a; ~Jountn;in ExpprinH'uUd Ji'OI'C'St WfiS 
pstn,blislu,d in tIl(' (,n,rh- H);Hl's. ~JortnJity from bal'k Uel'Up attn,('ks 
,,-ns high, Rpgl'llt'nLlioll WllS diflh'uit to NlllLblish, LittLP ,ms kno\\-o 
of til(' growtb n1.tl'S thnl \\-Pt'(' possibiP 01' of tIll' \\-IL"S to sustlLin g'l'o\\-th 
at a hIgh lpn-I. ~[('thods of ('onwl'ling lllp eomi)lex ,-il'gin fo."cst to 
manl1g('d SlILIl<iS had not hpPll workpc\ ou L 
~ O~\-, 20 ycn,\,s illt N', Llw mosl im porliLIl l siLYieuitul'll1 qu('stions bnxc 

be<'11 n,lIswPl'pd by sl)('('ial 5l udips, alit! a \\'orlmblp l1l('tilod of IllfUlfig('­
ltlt'ltt hilS bN'1l dP\'e\OPN\ by nppiil't1.! iou of unit itl'en. control in (,Olll­
l1Wreifil-sC'ai(' OPPl'lll iOll of til(' ('xpl'riuH'lltn.l fon'st. 

It wns found lhat the' hidl morltllit \' {'11.uspd In- bill'k I)('pllp;:; en.n be 
('011 tl'OUN\ b\' sanitnt iOll-Slt! nl!!l' ('LIlli ng. Entomologists dpyispd n. 
risk dassifl!'ii,lioll by which tn';';:; hi~hl}' ~tls('!'ptihlt, to 'n.ltlwk h}- bark 
bpptll's ('ltll 1)(' l'p('ogni7.P(\. '.I'll(' high-risk In'ps mllei!' up olll}- Iii IW\'­
('Pllt of t Itp [oULl stalld \'olunw but IU'('OlUl[P(\ for mOL'!' limn X(] IH'l'('('nt. 

oj' til(' loss('s. Thus, by luuT('sl illg olll,\' 1ii P('l'('Pll t of llLP stfUld 
Y01Ulll(', til(' fo!'pst ('ItII 1)(' ('onl'l'd rapidly nllcl most of till' PO(Plllial 
10ss('s :mh-ngl'CL :-)n.ni tnt iOIl-sah'np:t> I'u! liIIp: is !'c'('omnH'llc\pd ns lh(' 
(irst :;{I'll ill C'Oll\'(,l'till~ ll. \'il'~ill POII<l('I'OtllhTpfrl'py pill(' fOI'Pst inlo it 

mt1.lIftgl'd (HlP. 
All' nlJullc[n,ll ( s(,pd (,I'OP, it s('('d Iwd of biU'P soil 1'1'('(' from (,OlllIW! ill~ 

\'pg<,Uttioll, nlld u. low poPUlatiOll of s(,p(\-('tltillP: I'Oc\Pllts \\'PI'(, found 
(,6S('1l t ial [01' P-;lllblishnwul of IHU Ul'ltl I'pge IH'L'n.tiO II , rrhl' following 
sl('ps tU'(' Lll'('(';iSlll',\' if nnluml 1'I'~(,IH\I'itli()ll 1S !o Ill' obt ail1('(l: ' 

l. .Leuyp s('pel ll'p(,s Il('ttl'ill~ It total of 800 Ol' mol'(' eo!ll'S pel' a('I'(' 
iu'ound til(' t'(\gps of ('lptu'-c'ut ~rollpS. 

2, PI'PPfU'P t Iw :;(,pcU)pd l)('fOl'{' ;;(,pd fall by l'cmoying slash ltncl COll)­

p(~ting; Yl'gPllll iOll, ' 
a, Blti! lit!' c'llt-OV(,I' ltn'a fwd n Slll'l'oullding bufl'pl' strip with poison 

bnil 1)('1'01'1' ::{('(,(\ fill! alld OLl(' or 1l10l'C' l iuws ltft PL' 5('('(1 filiI. 
J3ulF;PPcl Imp I'P('(ll'c!S sitow('d t Iw t good (TOP!' of pill{' 8('('(\ OC('UI' n.: 

infl'('CfuPlll, ilT('gnlul' inlpITtl.k ('oll"l'qul'Ull,\', l'!'gl'llI'I'Htioll 1I1'1lltUy 

mllst be' obtltillPd by tll'tiHe'inl IlWtUlS, Plantin!! wit.h ll11r";{'IT sto(~k 
SUN', (,(\(>(1 011 ul'pa;; 1'1'1'1' [rom nLl oypr;;(ol',\' !llld o"llwl' (·om]>p! illg YI'gP­
llHion. Allfll,n;;is of ('o,.;ls and J'!'( lIl'ns from pOllcl!'I'OSII pill(' pliwtn.t iOlls 
sl!o\\,(,d LImt pltwtillg Oil tll" pl'l'Ynilillg Ilwclium "itc's ill fl good illn'st~ 
ll'lPUt if in!PI'psl l'atl'S al'C' tH'{'('pluhly lo\\", Din'!'l lwC'(\ing wus llll­
snJisfu('(oI'Y iJP(,ltllSt' of thl' higb ('(lsl of pt'()(l'('lill~ s('pel fl'olll I'odpnls. 

PJ,1.ll t ing Wlt h pondpl'Ostl or .J 1'(l'r£',\' pill(' Il'.lI'spry 1'10('1\ is I'P{'On1-

IllPIHIC'(\ ns til(' mosl ('(,l'Utill IIH'UllS or obtainillg 1'('.g('llPI'lllioll ill most 
~\'(,!U'S, 

.•i. 
. ; 
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Anulysis of growth in Telation to age classes on harvest-Cllttwg 
plots showed tJlltt­

1. Con n'l'sion of virgin forests to young age classes is essential for 
rapid gro\\-th. 

2. RClllOyul of th(' oYl'rstory is ('ss('ntial for rapid gro\\-th of poles. 
3. Growth of poks is fmther stimulated by relllo\-al of older trel's 

arolLncl the honlPt· of groups of poll's. 
4. Inul1atml' ug(' dus!'lcS (stL\y-log timber under 150 years of age) 

grO\\-lllOI"C rllpi(ll~- wit hou t oldcl· rC'sidllals. 
5. OY0rll1atlu·C' stalld unils ~!TO\\- n'ry slowly unless they contain 

admixtlll"C'S of youug(,t" tr('('s. 
6. A n'rfl!!C sizC' of tr('('s in on'rmatUt"C' sland unitR has little effect 011 

gro\\-tb mtc' unll'Ss l h('n' UJ·l' (l(Lmixtlll"l's of yonngcr tr('('s. 
R(,l'ognition by Dunning lhuJ th(' ponclcl"Osil-Jl,frn'y pine forests 

arc aggrega[l's of l',-('u-ngl'd grOll ps Il'd to lilt' dpH'lopnwnt of uuit aren 
control. It pro,-idl's il. fl<'xiblp l1lC'Luod of llimnonizing mtLtlugC'tl1l'ul 
objPcliyl's with lhl' sih-ienl t"('quLl"l'Il1l'tlts of til(' sppcips tltld the ,-:arinJ)l(' 
forest ('onditions. Sih-i(,llltlU·p is n,pplipc\ aeeording l0 til(' /.IPNls and 
conditions of each unit an'a in orclC'r to pro\-ielp n Ruslltilwd lltltT£'st of 
th£' products dpsir£'d by HIP ll1annger. BetlLUSP of tit(' sih-ieal rl'­
qui!"Plllpnts of pondpl"Osa nnd ,Tdtl"('.v pill£', p\'l'n-ngpcl mallllgpment b.,­
tbe nil,tumlly o('curring gl·oups in llH' stund iR 1"('('ornml'IHINl. 

On'rmatl1l"(, ~roups relldy for finnl halT('sl ttr·t' clt'nr eu I to rel(,IlSl' 
ad,-ancp growth or 10 pn'pal·p urNI:; Jor np\\" rl'g<'ll('mlioll. Tl'(~('S of 
poor form or thrift 11.1·P !"('lll 0 \-('(1 fl"om groups l:fllTipd ns 11, !"('Sl'lT£' in 
orclpr to improve slnnd ("onditions. \·rllpl"C' 1"('g"PIH'rn.tioll is dpsil"pd. 
ti1p sitp is pl"ppat·pd b\' !"Plllo,-ing" slnsh ftn<! ('ompl'lillg rp~l'lI('l"fLtioll. 
If t1 goocl s('('d crop is pr('S(,Ill. rod('lIt populntions art' !"p(lucl'd \\'itl! 
Ipthal bn,it.\ylt(,ll good s('pel (TOPS lU·P ai>sPlIt, til<' H.1"('1l ill tH'pd of 
l"<'g"l'll('mtion is pln.nt pel t Ill' twx! spl"ing. bdon' ("on:l[wl iug ,'pgl'ln,t ion 
r(,11I \'nc!ps lhe al"(,!L 

('ulting is foUo\\-pd b~- pI·uning ·of fwl('('[NI CI"OP ll"(,('s alld. \\'111'1·(' 

('('onomical, by thinuing ill o\'Pl'cipns!' youug stauds. 
Till' InJ"gl' n,lllOlllll of O\-Pl"mulul"P ng"e clnss('s nud Ill(' smH.lI amount 

of in I('rnH'cliil,tt' n~(' dtlSS(,S fOI"('p (itt' mann!!;!'r to en,ITV on'l" mn,lurl' 
[iml)('r ns 1"(,8('1''.'(,5 for long pl'l"iods if Ill' is 10 llltlintnjn Ii 8w,lnilH'd cut. 
'1'11(' dp!'lir<'cl rps('I"\·(' i~ k('pt by dd(,ITing til(' finnl ll!ll·\·pst OIL sl'l('cll'd 
O'-£'l"tnll.tUl"0 unit nn'lIs I"ntlH'r thnll by .i<'nving senlt('l"pd II"P(,s on'r tllp 
('n IiI"{' IU·pfl.. To h'ss('t) hoed!'r pfrp{,(s on \'oungPI' n~(' elussps and to 
improH' mn.llug"l'IlWllt and OI)(,I"ILtiolml. (:m('i('i\('~-, 'On~rnltlf W·E' unit 
n,J"!'llS bUl Ilol intprmil1i!Ipd )'OUIl1!pr unit tU·PHB IU·(' uSlltlll~' hlUTPst('ct in 
blocks of ;') to i')O IH·I"(,S. 'I'll!' rps{'I"\'(' lirnl)('r is ('on('('ntmlpd ill ad­
joining blo(·ks alld is gi\'PII n lii!ht imp roY!' 11l('11I ('ul to snlnlge polen­
tinl mortltlity lIlId it1("I"('nsC' 1!1·owth. 

Tltp iIT('gulnr mo,mic of H~P <"inss!'s iit llip ponclPl"osll-,/('(FI"('y pi liP 
fOI·pst ("lUI 1)(' I"('p:uln.t pel by Il (·0111 hilla lioll of H.I"PIl I1l1d \'oJ uIll(' ILUot­
tlJ('Ill. First stl'P in ttdd.(',-illg" an ("'('(\ distributiol1 of Ill{' lH'('('ssn,ry 
ng"!' dns:ws is lo nUnl (lip pr('s('lIt l1(h'aw'l' gpo",l h OIl nil nl·Pl1 Imsis lo 
tlH' lat('r ('utling" IH'riods of til(' fir.;.;t rotnlioLl tWd. til(' pari.\' ctllliu1! 
JH'l"iocis of (hI' s('(·o II <i. TIll' ilmnn.! lll·(' fwd mn.lul'p ag(' (·In;;sps ("Ill I 

also 1)(' 11110[('<1 011 lUI nl'PIt busis. Th('~' nl"(' nssigll(lci to til(' [H'rioci 
just I)('forp fi.llnl htu"\'psl sturts in til(' pr('s(,111 ad,'nlwP gl"Owlir. '['bell 
th£' \'olullw of [ltp O'·PI'1l1nlu("(' ftgP (,ltts~ws pi us t Iwil" gmwth ('I1.n b(1 
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allotted on a yolluno basis to the carly cuctil1g pcriods in the first 
Totation. ' 

Cost of logging and management have not been increased by unit j 
area controL \e; 
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APPENDIX 

Ponderosa Pine Risk Classification 

Fom degrC'C'q of sus('('ptibili 1.\- 10 bRl'k twrtJe uHuck wr1'(, Se't up !lD,c\ 
drs(,l'ibe'd by Su.lman and BOllgbc'l'g (27) fo1' pondE'l"OStl pine:

"Ril'!k 1: Low l?i . ."k.-FoUage of IH'u.llby n.ppcal'!1l1('r, llN'(UrS usuillly 
long and ('oa1'se" colO1' good-dal'k gl'('en, Foliagc eomp\('llH'n t 
(neC'cUcs pcr twig) llormnJ or U.bOH\ normal. FC'w twigs Ifl.ekiug 
foliage, ~0 \\'('uk('ll<'d portion of ('l'o\\'n 01' dl'ad OJ' d:..-ing bI'andH's. 

"Ri.'!k 11: JI{)(/i ralt II iNk,-lfoliu.gc mostly Iwu.llhy, l1C'c(tlr ll'llgt h 
aXl'rnge 01' brUpl', ('olot' fail' to good, Foliagr eompll'llll'nt g('llPl'llliy 
tLYl'l'!1ge. ~onH' t wil-rs 01' branei.1C's dying Or cLpad, but sueh inj my Dot 
10eflliz('(llo fOl'm(\t'fiuitl' 'weak' spots in lhl' ('I'O\\'n, 

"RiNk III: I1i!l1t RiNk.~F()Li!tg(', at, It'nsl over a consic1pmblc 
portion of l'rOWll, u n'mg(' or short P1' llmn a \'C'rage' in lcngth, folingc 
eomplt'tut'llt on t\\-igq less thall nonnaL, t.hin, bunchy or unbNl,lth.\-, 
FoLiage eolol' fnir to POOL', Some (0 many twigs 01' bJ'uJl('i1t'S In.{'king 
folitlge, fading, OJ' dNtd, often 10caliz('cL to form 'wcn.kt'Llecl' pOl'tiolJs of 
tIlt, ('I'own, '•.1 

"RiNk n~: lTu'!/ Ili{llt Hisk,-Foliage mostly unhealthy, 11('('(li(,5 
short, ('0101' pOOl', IH'PCUP c'olllplC'nH'Ill SPIU'S(' 0'\'('1' considl'I'nble portions 
of UH' ('rown, :-\0111(' 10 IllHm' twig.; and braI.H'hC's cLPlld OJ' dying. pOI'­
tiolls of llJ(' ('I'OWIl (it'fini IpLy' wettl~('n('d. Adin' top kiLling '01' part in.1 
in:f('slll.liolls oft C'Ll Pl'PSPI1 lo" -

In appl.\"iug [his risk mJing. dnssify (1'('('5 wilh u. risk mting of .I IT 
and IV its higlt risk. Tht'y sbould Ill' ('lit, 

Penalty System for Rating High-Risk Trees 

Thc' Bongl)('l'g lwnalt.\, l'nting RYS l,('tn, as l'('portC'cl by Sowcl('1' (2f), 

]I. 22), RpP('ifi('s LItnl l1igh-l'isk tl,(,(,S will hU\'('ll PNlllJt.\T scor(' of 9 or 

mol'(' , This S,YS(Plll is ll::wful iu lmining timl)('l' mark!;'l';; IIIld lwlps 

slUU'PPIl tJlPil' abili [,\' 10 cltlSsir~' \)onl(,I'1 ine U'('('s COl'rC'c( 1.\', The 

rharaetC'risli('s of lilt' syslptntllld [hpII' scoring \'aLuC's an' ns follows: 


"n. Needl!' ClllUlililllL, 

"(I) ,\'(I'd/,' com)Jilllu'nl illlllllhl'l' of 11!'t'r1h' fut<t'il'lp" 1)('1' I wigl: 


I.,['~s I hUll lI()l'l11:tl ('()lllpl(,llH'llt Ihl'o\lg!tDllt ('rowll. :\0 ('011­
11',1S[ ('\'j(lPlll b!'1 \\ ('('II UPJH'I' and 10\\'1'1' t'!'t.\\, II 
 2 

Thill ('()mplplIl!'1II iu HpJl('1' ('rOwn; lIol'nml ('II111pl"lIlf'llt ill 
h)\\pl' ('('OWl!. COIIIl'nt'ot ill ('omp\I'IIH'IlL P\'iripllt llPl \\'('1'11 uP(lPl' 
ll.ud IOWI'I' ('(,OWU _,_ .................... " - _. ____ ..... ,I 


"(2, .\"/'I'Il'" /lnallt f\pll~lh of iudiddtud ul'l'r1h'); 
:\('(,<1lp;.; "hol'll'l' t hall lIol'lllul throughout. ('1'01"11, :\0 ('01}- ., 

tra,.;t ['\'i(\Pllt ill lI(>pclll' [Pugth" \J('lw(,PlI UPllf'l' {'I'UWIl and 10\\'1'1' 
el'()'\~11 ........ ~ ____ - - - ----- ----- - - - ... - - _ ... - - -- - - --- '. ~ 


;\1'1'((1('" "hurt ill top; 1l0l'Ultlllwlo\\'. C'OlltI'U>'t inw'l'dlp h'lw;lh 
(.\'idpllL helw£:l'll upper tLUd luw(!l' cro\\"I1.___________ . ... ·1 

(,-'" 
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"(3) Needle texture (apparcnt wC'ight of neeciles-coarst' or fine): 
Light l\(1eclicR throughout crOWll, X 0 cOlltrnl't. in texture c\'i­

deut bt'tweeu needIt's iu top cro\\'u and lower crown__________ ~_ 1
FeaLhery needles ill top crowll; lIornutl or li/.(ht ill text me ill 

lower crown, Ooatl'!lst ill textme c\'idt'ut between top and lowercrOwll__________________________________________ .,________ _ 
.2

Needle coloI' (grt't'll colol' of llN'dle'l') : 
Xc('(Ut' coloI' liltht /.(rcpu-lightN thull lIormal greell ________ ._ 1
XeedleR clt'fillitf'ly otf-t'olor ",. _. __ ••.. ______ _ 2 

"b. TIt'ill nrul lirc£l!ch cOlLditiol!,~. 
'" I) A fe'\\" scu.llercd. dead aI' dying twig;; or brllnellC'S in crOwll______ 0 
"(2) ~[I\I1Y scatterell, deud or dyillg twigs or brltlldws in crOwll______ 1 
"(3) 8('Ycn' seattend, dPllcl or dyill.!!; twi.gs or brunchc" iu crown______ 2 
"(.I) SC\'('I'C delld or dying twil!;l' 01' i>mllches in crown which form Il 

el£'finit(, wellk "pot or hoI£' ill ('1'0\\'11, particularly in top Ollt'-thircl 
of crowll Ooealhwd Wl'ltklll':-'"I •••• _ ••• _._ •• __ •• ' _ _________ 3 

"(5) St'vprE> d('nci or ell'ill" twilY" or bmllt'iw1' in crown which forlll mol'P 
than OIlE' wpak "i~ot iIi~ ('roll'11, plu'!iellJaJ'ly in top onp-t hird of 
crown I.localiz{'(j wPllknes:-'1 • 5 

"c. Top ('roll'n conditiofllr, 

hI II Old top kill w!lpn' HWrp is uo progrpssin' w('tlkuci''; or killing
.gf('pn erOll'1l !JplOlc ..__ --____________ • _ _ ________ _________ 2 

"121 Old top km (mel a pro~re":;iy(' I\'('!tkn(':,~ killing in j!rCPIl crown 
lJP.!ow-------- -- -- - -_____________ _ _ ___ __ _______ _ _ _______ 4 

"/3) Old spikE' wlll'l"t' tll('rc is 110 pl"ogl'e,~siye weaknc"s or killing in 
gl'Pl'll crow!! bplo\\', .-----________ _ ___________ __ _ _____ ____ 1 

"t ,1'1 ()Jet "pik(> HUe! a progl"('''''in~ w('ukue::;s llnd cnrre-nt kiLlitll!; of limbs 

• 
aud hmlll'iw!'< ht'iow .. ____________ . _____________ . ________ 5 

"15r L(lng htLrp "pik(> roup-third Ol" Illore of total st!'llI Il'ngth) which 
IPfiVP,. ouly a [pw wirll'ly ;;PIH'Nl gr('('u bflUl('hf'~ ill ('rml'll._____ (j 

"d. (Jtlwr jll('t(JI'... , 

"')1 K('PIl rn'!' ('I:I"~I'- '.\ll (' awl [) t'l'()WIl" 2 
"'21 Lighruing "trik,·; 

(\UT!'llt ..trib, 9 
(Jld ~tl'ik.. flu'alt'(!l 1 

", :1/ J)c m!r/J/"[orw,' I1l!t III' at tlll'k ill ll!l"al hoi!': 
('UiTI'UL _..... _ _ • _ .. _ .• ". _ _ (j 
Old, pit('ilpr\ out . - '. " 2 

", .JI Brok('ll t(Jp~, l'tlrrf'ut hn'nk It'/willg ollly II f!'w hr!tllelll'~ ollirol!' 9 
Old bJ'(~lLk and a !\('\\' tf'l'minul "t:lI'! iug _ 0 

",;j, :.\rh;tI!'l (w: 
[11':\\"\' witdtl''; hrolllrL. , __ ._ .• _ • _••• _. ___ •• 
(':luk,,!' 011 ~tpm_ •.. _ --, -- _ _ ________ ._. ___ • ____ . 5 

"I (jl Fin' "c:m'·- 50 [l!'rcf'!It or mort' of l'irclllllf{,I'I'II('!~ or iJu:-tll Ill'('a­
whieh iudi(,:ttes progl'l'~"i"(' d!'t!'rjo),lltiou of wood (lllPelmui(':Ll
ri:-,k~ ~--- -- ---- _____ • _________ .... _____ .... _______ ___ 3 

·'fl ., Hi!!b-d:-k tJ'f'I!" ill r;rouJI of othr'l' tl'!'P" whi('b mi~ht ';('1'\'(' Uti [oc':d
puiut for iufp-;tutiou of ('Itt irl' grollp •. _. _.. _. ___ .. .... _. __ • _.. 3 

"!X, Hot "pot" wliP!'!' tr!'(' b loc'all'd ill til!' mid"t of It Ill!"g!' group of 
"n:l/.(~ iu(lic'utiol!;. that t lIP ~rouJl hu.; i>('Pll killNl gnldllally O\"Cl' 
tll(',n·at'~. ---.-____ •... __ • ____ • ______ . _•. ____ ._. ___ 1 

.. tOi ~Ii ..th·t()(' in small!,I.' di:mwIN'; l!lOt: uI'C'PSSlll'ih' tl high rbk tn'c 
frOlll an !'llt()moll!!~k:tl POirit of \'[1'\\'). "Pry I",:!\'y mi..tl!.tof' 
wil ('lIP'; broolll lind \\1[1<11 I'I'OWll p:-;r')mLiug: tIl<' wil dIP" hrofllll 
\yould IJ" 1) t'l'OWll U" 

• 



64 TECEn-.-r;ICAL BuLLETIN 1191J 'U.S. DEPT. OF AGRICULT.URE 

Cutting Plot Data 

Thedu,ta :from Blacks :MollUt.nin eutLing' plots are summarized ill,.' 
the foUo,,-ing' tables. They M'e pl"eseJ) ted here JOI' use in gl'owth 
:predietion H,nd to ampliJy the cliscussions in this mlLlluseJ·jpt. For 
growth pl'pclietioJJ the data apply prjmn,r.ily to areas with an average 
site iudex of 70. 

TABLE 12.-Area di8irib1tiion of concZit1:0n classes, byiype (~f cilt, Blacks 
1\1011miain EJ]m-imental Forest c1ltting plot,s I 

Sllllitltt,ion-\ Moderate I Henvy I Clear 
Condition class Uncut slth-age cut eut cut 

1[, I 
cut I ' 

----------------------.1-------11---------1-----------------"-------
OvCrllltLturc: 	 I'I PercelltPillE': 	 I Percell I Percellt Percellt Perctml 

Pinp polps ____________ ! 17.2 n. 8 3.8 i 0.1 I 0.0 
j'inp liP('cllings llnd sup- ~ i f 
ling;,;,..' ~n. 9 .28. G 9.5 4.0 .0 

Fir und ('('dltr poles _. 1.2 11.2 2. 5 . 2 \ .0 
Fir Ilnd c:pdar seedlings ' I 

aud !4apling"________ : .5 1.9 1. 2 .1 .0 
Ko understory_______ •• 3.8 2. lJ 5.8 8.8 ! .0 

)-------
TotaL _____________ l GO. (j 50. \) I 22.8 8..2 .0 

1=== 

15.9 i 19.5 1 0.0Mp\~~~~:____ -------------.1 7.0 9.1 I 	 '.Fir ___________________ -!_____.0_ .4 I .0 i .0 ' ,0 
, 

TotaL __________--.' 7.0 9.5 , 15. \) 1(). 5 .0 

Inpyl~·~~l~~~ ______________ . 5. .1='--9., G"L:"j:'''''===7=.=5!C=·==5=."'8"";====G.O 

Fir.___________________ . \) 1 .0 I .0 .8 


--~-----,---- ----,---- ­
Totll.i. _____________ , G.O 10.7 I 7.5 , 5.8 G. S 

,~.--.~. :.~~~-~~..: 

No O\'crslory: \=-===,",-""",,===: 
Pine poles_________ . __ . .1 2:3. \) 20.,2 I 22. I 27. H 37.8 


Pil~(, seedlings Ilnd sap-I ' ' I,
hngs. _, _ _ _ _ _ ., __ . , I. 1 4.:3 JG.O , 
I 

2,1. I i 	 14.0 
lao 7Fir poles . ___ ,. __ -. ",' -! . 4 :3. ,I 

I 

5.5 4.0 II' 

Fir ~wNllitlgs llild sap- I 

lings _. . i . 1 . 8 I 
 1.(; I . (j .5 


l'n;;tol'k('d . ___________ 1 .0 . li 5. () 7. \l 12.0 


25.5 28. 8 fiO. S (i.1. 5 78. U 
.. 

Xonti.rnlwl"(·d -. _______ .' • !) • J :1. 0 2.0 15.2 

I(lO. () 100.0 100.0Total, nil ('lll:;:w~_._ 100. () 100.0 

1 NUlllbrr of lin-Ill'r!' ;iubplols: 80U ('lwh for Ullt\lt. s!LIlillltiOIl·:-;al\·ngp ('ut, 
mo(ipriLte ('ut, ILnd !WiWY rut; 400 for rlC'ar eut; ill nddilion, ijOij subplots lIot n'cu t 
but from who\(' plots ('ollt:Lining SOIllP rp("lIt subplots ttlso us(>(l in 1lllrls of the • 
ttll!L1ysis. 
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TABLE 13.-Averagea1m.ual gr.owth per acre,1 all species, Blacks lI1'olLntain cutting 
plots, all tree classes 

PL."E OVEH?Ll.l'(" RE CONDITION CLASSES• Sanitation· IModerato I '\ IItem Uncut II salvage cut Heavy cnt Clear cut , All cuts· 
cut 

-------I-B-d-..-J-l.-j-P-e-t.-, l Bd.'ft.1 Pet.> , Bd.•ft.1 Pet.' !Bd.'ft.'! Pet.' '1' Bd··ft. Pet.' Bd.·fl. Pet.' 
Hescrve voltllile•• \124,OO8 ; .• " ••. 121.6611 .. " •. !14,Si9 ...... 9,835 .........._......... 18,755 
Growth.... ,,..... 80 0.331 114 0.52 ) 82! 0.55 100 1.01 ••••••• ••••••• 98 0.52I. 

Loss••." ·.. · .....1 lOS} .45 28 1 .13\ 10:.00 19 1 .19 ••••.•. ••••..• 20 .11 

~~!:~t~~:~:::~...1-~~ 'I'~:~~"I~ ~~ ,.. ·'::~·I' ~~ i .49 8~ l":~~' ::::::: ::::::: ~~ .42 
10taluctgro\\th. -I. ••••••• 10-1 

1 
[·.....1 89 ...... 88 ••· ••l····.. ....... 92 


Pl~E ;\[~\TrRE COX-DITJON CLASSES 

, ' , " I I 
Resorve YOlume.':21.123 L.... :22,OSO ' ...... 14.IJ(Xl : .....J11. 052 !.....................15.278 __•••• 

Growth.......... ' ]31: 0.02 161 122 i 0.82: 128; 1.10 ••••.••••.•• __ 134 i 0..88 

Loss............ 251 1.19 18 . 2·1: .10! 9 I .08 ...._••.•___•• .19 i .12 

Net growth..... -120' -.57 143 98: ,66 I 11911.OS .•••-.- ._...__ 115 i .'75 

Iub'l"owth........ S . 1:1 15 I......! 8 ,..........___ ••••.__ 12 t ..... 

l'otalupt growth.' -112 150 113 I... ... 127 l..... -I-.......__._.. 127 !__..._ 


i ! i ' I 

PL"E nIMA'l'C"ltE CO);DITlO~ CLASSES 

Reserve VOIUlllC...10.722 ;...... ;0.447 ...! 7.]-141· .....17,004 !.... .1 3.101 1.......17.755 
Growth.......... I lI5, 1.08' 120 i 1.27' 110 f 1.02! 137: 1.00 I 93 I 3.00 I lIS 1.52 

Loss............ I 371 .35l l' .02 5 j .071' 0;.00 I 10 I .32 2 .03 

Net growth.......: 78 .73 i 119 1.25: .111; 1.55. 137 t 1. 00 83 i 2. f>81 116 1.50 

Ingrowth_........1 52 ...... .1 85 54! ...... '! 129 1..... / IH too.... SO 

Total net growth.I 130 i.......: 201 .... f 165 !...... 2GO :..... .! 177 t.......1 202 


________~t_______. ,! 

);0 OYERSTOHY,1 rOLES, S"~PLL"GS. SEEDLI~GS. A~D (,,);STOCKED CO)''DITION 
CL"\SS.ES 

Heserve VOltlnll'.. : 6.793 I. i 5. 925 ~ 3.978 i . ..i 2.627 fJ 457! .• ...1 3.231 1...__. 
C; rowth..... :iO' 0.45; 37 O. 62 35 O.SS; 3·' 11.281 14 I 2.00 I ao 0.92 
Loss... f>3. 93 10 [ .28 i 18 .46! 5 I .21! +0 .07 I 10 .30 
St't growth. -33 ' -.48 21 i .34 j 17 .421 2911.07 I 141 2.891 20 .62 
iugrowth.... . 37 ... 30 ~ 521' ...--. 29~~ ,. "'t ~~ , .... \'l'otul net gro\\·tb .: <l ' 57 ! ..... : . I...... 66 ....... 49 

I 
ALL ('OSJ)lTJO~ ('LASSES ~ 

1 i 
iH.eserve voll1mc.• :lS,·165 ' ....... 15.808 .••... 8.320 5.002 50S!. ...! 8.8-10 1...... 


OrQwth... 73 0.30 i !l7 0.61 05 (US, (H 1.25, 18 3.01i G7: 0.76 
Loss... 101 .li5 20:.13 • 10; .10, t • .13! ] .14 l 13 i .14 
S(.t ~rowtl1. -28 ' -.16 77 .48 , 49 •,;0 : fi7 . 1.12 17 i 2.87 i 54 I .62 
l[]~ro\\'[h... ~'O ,... 30 ; 23 ; 21 ' ' .:;t : 28 ~ ... w •• _ 

Total m't growth.' -8 107 7,2 78 ' 08, 82 1.__. 

• I For lO·s!'ur perIod. 
• Inclu{\('s suhlllot~ not rN'ut in plots 11!1\'ln~ SPill!' 5uhplot.s recut• 
• Gro\\'lh llf('~~nt COlupult'tl (rc,1TI SlIlIIpl!' totals. 
I Scatl\'r~d Irl'('S larg('r thnn l2 b.eh", d. h. h. 
: .luclud!'s lIIntur~ and 1IIIlIlnLUr<' fir IIlId oontillll),'n'd condition classcs. 
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T.AlILE !l4.-Average annual growth per ,acre? for ,ptne, Blacks lIfou.ntain ,c'utting 
plol,l~' ,all tree ,classes 

PTh-:EOVERMA.TU:RE CONDITION CLASSES 

Sanitation- I ~[odcrutc IItl)m Uncut salvage cut HellVY cut Clear cut All cuts' 
cut 

BtI.-ft. Pet.' BtI.-ft. Pet.' BtI.-ft. Pet.' Btl.-ft. Pet.' Bd.-ft.1 Pet.' Bd.-ft.' Pet.' 
Rcsorve volumc __ 22,852 __ ~ ___ ~ 19,626 _~_~_ .. 14,Hifi 9,7ti5 •___________ • __•. __ . Ii,50!) 

Orowth__.-__ ..... 00 0.30 92 0.47 76 0.1>1 97 0.99 _____." _______ 85 0.48 
Loss__ .._____ .____ 101 . '16 24 .12 10.07 19 .19 _______ _______ IS .10 

78 .80 _______ _______ 67 .38NcLgro"-Lh______ • -35 -.16 OS .35 GO 1.47 
Ingrowth .. _______ 6 12 :12 . _____ 7 ______ _______ _______ 10 
Total.net growth_ -2\l 80 7S ______ 85 ______ _______ _______ i7 

PINE MA1'UHE COKDITlON CLASSES 

RcscrvevolumC__ !2\l,528 1.....,J]9,712 i ",,,'13,7501.• 110,8741._ •• _. ____________--'H.1981 
Orowth_.__..___ •

j 
125 I O. G1: 135 t O. ilS 114 i 0.83 126 1.16 _____________ .1 126 I 0.88 

LOss..._...______ .! 251! 1.22 f 18; .09 2,1 i .18 9 .08 _______ .______ 19; .13 
Net grO\,-th____._.j-126 i -.611 1171 .50 00 i .65 117 1.0S _____________ • 107: _75 

Ingrowth_________ 8 '1--"---1 10,___ .__ }oJ ,'-'-'-- 8 _._--- ------- ------- II j ... ---1'olnlnlfL growth_ -llS ___.._. 127 _.. ___ 104 ______ 125 _____________ •____•• 118 i ..• __ _j j 

PIXE li\Ii\I~\TURE COXDl'rlON Cl~ASSES 

i . ! I I ! I ; 
? -0) , 	 J - t)HCSC,:,"C V(lIUllle__!9,456 ,I"":-l 8, 73~ l-·.~;,- 0,83: :-•.:1 6,S?? i..... ., '~ ! ';-ii;;' ,,~~;

Gr~" th ____...... 1ll~ 1.?, i IO" 1.•~ I .ll~ 11. ilS ]33 1.9·! 1.51 
:Loss......_.. ____ • 31! .31l 1 I .u. a i .07 ().OO 10 I .37 I 2 .031 	 1New growth_____ .! IH 1. 68 lOG 1 1. 20 I 1I01I.6L laa, 1.9·1 70 2. 59! 110' 1.48 
lngrowth __.... _.. 30 L .._.. 74 L .-. 126 I .... 00 .••. _.) sol[,0 I..... 	 • 
'rotal Jlctgrowlh.1 1031---,--, 180 1.... -- lW .... I 25U i . --.: 1(10 ' ••_.: 100 i 

i I I 

NO OVE.ltSTO It Y 'PO.LES, S"\P.LlXGS, SKEIJLI:-; OS, AXl) UX"'l'OCKEl) (,OXDl'I'IOX 
CLASSES 

I ! 	 jI 	 I I
Itcscr\'c ,"olumc_.\ 6, 506 1-----..1 5, &13 :1,577 t_.~_. 2,52fi . , ...- 2,.3 \ 2,99L I 

Growth ___.... . i 28 0.,13 i 30 O.M ao : 0.S3 31 1.23 Oi 2.47 25, 0.85I 

:Loss. ____ (i3 ~ . on I Jfi ,2H : .'17 [> 
! 

~ 22 0 1 \1~ ""- - ... - ! 	 .00 •:101-1Xct growth ___ ... ! -35 -.53! 15 ! 28 1 l~ .30 6j 2A7 IU .. 55, : 2°11.0L I 

Ingrowth___ •. __ . ! 35 2(; 1.. J5 .. _,.~_ .. 2121' .... _.34 __ • __ • 	 41 •_____
Tolaillct growth'_1 0 ,11 1-- . 	 " __ '0, 37 I--'~--'I 	 3.~~ ,"-"1 II --I 

Hcscrvc VOIUlllC__ !17, 55\) 114,21)51.. ! 7,7531......111,077 L....I ,102 I... 8.2:12 : 
Orowth_____ .. __ .. i &1 0.36 70 0.55 I 50 : O. 76 61 11. 22 i 11: 2.72 50. 0.72 
Loss____ •________ .1 OS 

.56 18..]3: 15 1 • .Ill I 7 I • H I I! .15 12' .1-1 
Nct growth_ •. _ .. I -301 -.20 61:.42 I 44!. 57 M : 1. os . 10' 2.57 47 .fi8 
Ingrowth ___ .... ·1 .Iii 22 :. III ,---,1 10 2\l: 22: 
~'otaIJll't growth - 10 83 .. I;:I..! 73 ao 1_'''_''1 fiOl 

, 
" 	

1 ],'or 10-y~nr Pl'riod. 
'Includes subplots not r~cut III plots Itn\'ill!: SOlnc subplots recut. 
3 Growth pn'cenl computed frolll Slunple totnls. 
"' Seath~r('d lreps jnrgl~r than 12lrwill's d. b. ,II . •
• .includes IIlnture and immature fir and nonlimb,'red condition classes. 
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AREA.":CONTROL 

TABLE 15.-Ave,rage annual, growth per acre,' for pine, Blacks 1110untain cutting 
plOl.s, punning (8) tree Classes 1, 2,6 (1mder 150 years olage) 

PINE OVE1H1IATURE CONDITION CLASSES 

Isanitation-I ~Iodernte II 
Item Uncut sa~~~gu cut Hcayy cut I Clear cut All cuts'

I
!Btl.-ft. Pet.' BII.-Jt. Pet.' Btl.-ft.! Pet.' BII.-ft. Pet.' iIN.-ft. Pet.' IBd.-fl. ,Pet' 

ncseryc volumc__ 612 ".____ 
II' 

i95 ._.__ 833 1-..--- 215 _.. _________________ j 6nc. 
Growtll_..________ 9 1.46 14 1. i6 16 2.00 6 2.82 . ______ _______ 13 I. 82 
Loss______________ 0 .00 0.00 0.00 0.00 _______ _______ 0_00 

4 {O- 1.46 14 1.76 16 2; 00 6 2.82 _______ _______ 13 1.82 
N t th ------ ______ . _______ () _______. I(2. 98) _____________________ (1. 81).L'cgrow (147) 1. 73 (200) _______ 

PL.'l'E lI.h\.TURE CONDITION CLASSES 

Rcscrve ,olurue__ 4,471 /------- 2,500 ______ '111' 081 1______ 2,086 f------ ------- ------- 2,811 1_____ _ 

Growth___________ 61 1. 36 38 1.51 34 1. 6!J 38 1_8,) _______ _______ 44 1. 56 

Loss______________ 2 .05 O.on I I .06 7 .35 _______ _______ 3. _12 


~ tG tI 4 {59 1.31 3S 1.51 33,1.G:l 31 1.48 ______________ oil! 1.44 

"c rOw 1 ----- ______ (1.:31) ______ 1(1.54)1 ______ .1(1.62) _______ (1.49) _____________________1(1.46) 


PI~E IMMAT(!RE CONDI'rLON CLASSBS 

Reserve \'olumc __ 6,216 ______ • 4,8i4 ' ___ •..! 5,2r.{) 1'. ____ .1 C."JQ2 _____ •.Z,ni5 
Growth.._________ 88 1.·11 87 1. ii I 102 1. 91 I 131 2. (H 80 --3:oi-15'~~ h:ss-
Loss______________ 0 .00 1.03 I 5 .091 0 .00 5 

.20 I' 21 .0488 1.41 8fi 1.74, 9i 1.85 131 2.0t 75 2.81 98 1.84
Nct growth 4_____ • { ______ (1 1-) (' ( 8) (9 06).' 01'---"- I. i(i)I ____ '_' 5 ------- -. 1------- (2.87) _______I(I. 86)1. 

NO OVERS'L'ORY' POLES, SAPLINGS, SEEDLINGS, AND UNSTOCKED CONDI'l'ION 

CLASSES 


Reserve volumc_ _ 1,065 662 591 1._.___ 5i6 ______I 247 567 I_____ _ 

GrQwtlL__________ 17 1. 60 13 1. 99 12 1. 93 13 2. If' I 6 2.51 11 1.99 

Loss______________ ,1 .41 0.00 1.16 3.58 0 .00 1.26 


1. 19 13 1. 99 11 L 77 10 1. 61 6 2.51 10 1.73~ct growth ,------ t--::- (I. 21) _______ (1. 85) ------- (1. 76) ------- (1. 74) 1"______ (2.94) r------ (1.85) 

ALL CONDITWN CLASSES 6 

______ 39'1 • __ .. __r~esen·evolnme-- 1,296 _______ : __ J.20? 1,181 __1,2921___ • _____ 1,2591---­
('rowtl1__________ • 19 1.45 23 1. ,6 23 1.88 2·1 2.03 11 2. iG 2.3 I 1.81 
Loss_____________ • 1 .10 +0.01 1 .09 4 .30 1 .08 

1 I .111. 73 10 2. flS 22 1.70~ ttl' {18 1. 35 I 23\1. 75 2211. 79 20
" c grow, -----. ______ (1. 40)1 _______ (1.74) ------. (1.80)1'------ (Ll8) 1----'" . ______ (I. i5)

(2.95)
1 

I For lO-yeur period. 
'Includes subplOts not recut in plots huving sorne subplots recut. 
, Orowth perceni computed froll! sample totuls. 
, Figures ill parentheses m'o lIot growth pl'rcent for nil Slwcics. 
oS Scattercd trees lorgel" thnn 12 inches d. h. h . 
• [ncludes mature und immature fir and nontitnbercd condition classes. 
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TABLE .:l6.-Average anmwl growth per acre/ 1)ine, jor Blacks nlountain cutting 
plots, Dunning (8) tree classes S, 4- (150 to 300 lIears of aye) 

PINE·OVEUlIlATURE CONDl'L'ION OLASSl,S :.1 
. ,, 

f 

I
Sanitation· It Moderate I I

Item Uncut salvuge cut IIe'IYY cut. Clenr cut All cuts' 
cut I 

______---;___----;__'_--,-__ 1__,----____ 

l ; I I ; 1 I f 
BrI.·fl. Pel.' BrI::f:. Pel.' I [~rI:-~.i Pet.' I!rI.-fl.! Pel.' !BrI.-fl., PeO ' Bu.-fl.: Pet.' 

Rcscn'c volumc.• 4,918 01,536 _____ .10,58. (,148 ----- 1--"'--1-----.. 5.04f) t 
Growth........... . 26 0.53 31i 0.79 33 0.58 70 a7 1 0.73I. 11 I"'''' ...,..
Loss.............. 6 . 13 3.06 4.07 Ii.24 •• ••••• ....... 41,.07 

1Net growth.....__ 20 .40 33.73 20.51 62!. 87 ....... ...•••• 33 . fJ6 

~__________~____~ I 

:PINE MATURE CONDl'l'ION OLASSES 

!~ - I)'? !l~eservc volume.. 9,8001 .......110,9561...--. 6, 570 1......16,403 I.. " -~--- .. . ......1 1,23. -- ... 

Growth........... 56 0.85 t 72 , I. 12 .......; 6-1; O.SS


5-10.5518°1°.73
Loss.............. 3S i .39 16 .1-1 81 .12! 1 I .01 .. _-_ .. ~ ~! 71 .10 
Net growth _______ 5716! .16 6-1. 59 48 .73 i 71 [1.11 ------ .. --..." ! ' .7S 

, 
It .PINE [i\l,\IA'l'URE CONDf:l'ION CLASSIcS 

I! 
1 I ! 

Reserve vOlume..l 058 !..... _ 1,IiSa .• ll,.3.15l---" 0148 i I. ItO'J7 L 
Growth••••••••• _., 81 0.70 1 13 I 0.761 11 O. SI 2; 0.018 t a 0.00 0' 0.76 
Loss·.... •..• .. • .. i ° : .00 01.00 o! .no 0: .00 ' 0 .00 0 .00 

-0 I Net Growth......l 8' .1 ! 13 I .76 IlL. .Sl 2 .4S i 0 .00 0 • iQ 
I l 
I 

" :,NO OVEllSTORY' POLE, SAPLING, SEEDLIXG, AND l'NSTOCKED COXDlTION 

CI,,\SSBS 
 '.

i I ; 
Reserve VOlume ..! 784 L~~~~_ I 898 I .. 1, 1Ii2 1.... ..1 1.400 . t 950 ; 
Growth........... j :1( G 

I 
10 i 0.85 15 ' 1:11 l 0 0.00 i 9, 0.92 

Loss.............. o:~~ I 0 0·&41 3' .22 +0 .02 1 O. .00 i I .09.00 1 
Net growth....... .38 G .{i-! .lia 15 L091 0; .00 s .81~ i 71 1 ­"" ..-.~---.----~..~ 

ALL CONDITION G.LASSES J 

.! 2.74J-'2,776; . 
31 : 1.11 0.00 22 0.82 
2; .06 .00; 3.0S 

29 11• 0.; .00 i 19 .7·1 
I 

I For lO-ycnr period. 
2 Inclndes subplots not recut in plots having som~ subplots rccut. 
3 Growth percent computed from samplr totals . 
• Scattered trees larger than 12 Inches <I. h. h. 

J Includes mature amI immature fir und non limbered condition classes. 


• 
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THE APPLICATION OF m"'IT AR:EA CONTROL 

TABLE 17.-_4ueraye annlwt yrowth per acre,! pine, for Blacks jlfollniain cliUiny 
plots, Dunniny (8) t'ree classe~' 5, 7 (ouer sao !leal's of aye) 

PI~E OVEIUrA1.'URE CO~DI'l'IO;s' CLASSES 

SunitlltioJl-, Modemt" I 
Item Uncut Sil~~':tg" cnt! 

j 

IIc,wy cnt i Clenr cut . All cuts , 

'. -----;.' I, I 
: BrI.·/I.' PeO . Btl •. !!.; Pet.' :.l!'~'t.!.: PeO :, lid.-fl.! Pel.' '. lirl.-fl.j Pel.' BrI;·f!.! Pet.'Ii' 

Heserv(\ \"'OlllIl1~__ ;1';.32:J !14",29b~. (,,/5-:. 1._ --r :!,.J.0:3 ~_."~~ .. ~_ ..... "l ___ .~ .. w.l1..,67 !. ___ ~_I I 

Growth••_ 3·1 0.20· 42 i 0.29 . 27 0.35 I L2: 0.50 ' ••, ..........J 351 0.30 
Loss.., 9S' . 50 ~I 1 15! 6: 0' I 9 i 08' I 14' .12 

~ct growth.. -&1 -.3U ;I!: 14 • 21 :~; I~ :42 I::::::: :::::::1 21 i .18 

PI~J;; ~L\1.TRE CO~Dl'I'IO~ CLASSES 

HCl:wr\'{' \·olurne-.. G.:!IS G,:!IS 5,IS7 2.385 ......I.............. 4,1551 ____ __ 


Growth•.• 10 0.10 17 : 0.27 2.1 0.-1$ IG 0.60 j'" IS I 0.43 
Loss.. 210 a.a, :1 .0·1 I,; .29 I 9' .21 
~N !(rowth. -200 '-3.21 14 .23 10 .W! 15 . 9! .22 

Pl~E DDU:I't:!t E CO~DlTlO~S CT,,\SSES 

; I 
2,.179 ~ ___ ~_ 01 ... i •••1 

t 
9;; 1....__40 '" 

Growth••• ,5 0.2·1 8 ; 0.31; , 0: 0.00 I o 0.00 \ 3 i 0.32 
Loss.", . 3, l.mf 0; .oo! o i .00 1 5 lO.oo! +0 I .04 
~~t growth. -32 -1,,11 8 ~ .35: 01 .00 1 3; .28-5 j-lO.oo I 

• I I I 
~o O\'EI{STO[{Y,' I'O[,E, SAPLr~G, SEFlDr,I~G, A~D U~S'l'OCKED COSDITIO~ 

CLASSI,S 

fj 

Ih'S4.'f\·(l \·ohlIl1(~.. ~ 4.7·17 a,OK! I. 1,821 iilO . .1 u! .. __. ! l,-17·1 !...... 
Orowth_~ •. S 0.17 11 i 0.2':; S 0.46 : 31 0.5,'; +0 1.00 , 5·f O~~l)j _ 1 
Loss.. 5~ 1.2·1 15- .37 13, .7J 2 ..3' 0 .00 : , .-16 
~Ngro\\"th. -51 -1.07 -·1 i-.OO -5,-.27 .18 +0 ! 1.00 I -'-')- ,, -.10 

-_.",.--..__. t , 
•\.1.1. CO~DI'l'[O~ CLASSES J 

, 
ItescrYl' \·OIUlll~•. :12. 310 i 0.2·IS 3,5-11 I,OIl; ! 8.! ·1,221 
(irowth" .. ~. ~1 O.IU 27 0.29 . t-I 0.41 f) \ o.~9i +0 O.!H! H 0.33 
Loss._ 01 • T·I 15 .W' III .ao : 2· .16 +0 3.55! S .19 
Xl't growth.. -07 -.;;5 12 .1:1 4 .ll .43 -0 :-2.91 n .14 

: 

I For JO'Yl'ar period. 

lln('lud('s SUIJplots lIot «'cmln plots luwing som., suhplots recut. 

, (lrowtlt p('r(~rlt cOlIlpull'" rrorn smJlpl" tawIl,. 

I ~c!ltto.rcd [rN's Inrger than 12 inclll's tI. h. h. 

, In('lllril'S nltllurc and IlIllllllturc fir and nontllllherrtf condItion clnsscs. 


,e 
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TABLE 18.,-Average annual gro'!IJih per acre, white fir and California 

~'~':,t. 

"':l 

incense-cedar, all condition classes, ingrowth not included, Blacks 
lvlountai7.E'xperimental Forest . ,e:,I TREES UNDER 150 YEARS (DUNNING (8) TREE CLASSES I, 2, 6) 1,. i 

Type of cut Reserve Gross growth LossI 
j 

volume 

Ed.-Jl. Ed.-Jl. I Percent 1 I PeTcrnl 1uncut________________________ 
360 l. 80 I 0.1861Sanitation-salvage____________ _ 428 9, 2.0·1 ; · :33:Modemte _____________________ , ?'89 2.42 I .42Henvy_______________________ _ -' 59 2 2.89 ! .00Clear cut____________________ _ 186 7 3.67 I · 13 All cuts 2 _____________________ 166 4 .282 . .41 Ij 

TREES OVER 150 YEARS (Dt;"XING 'l'HEE CLASSES, 3, 4, 5, 7) 

I 
Uncllt___ ---. --- -- __ -- __ --- ___I 545 3 O. 47 0.30
Sanitation-salvage___ ~ ________ _ 1,085 9 .88 · 10 
Moderate_~ ___________________ I 48·1 4 .73 .10Henvy_______________________ _ 56 1. I. ,15 .00Clcar cllL____________________ _ LO +0 2. :31 .00All cuts 2 ____________________ _ 448 4 .78 .08 

1 Computed from sample totals. 
2 Uncut not included. 

.' 




'l'I:tE AP.PLICATIQN ;OF lIN1.T:A:REA, .CONTROL 

Management Plan for the Blacks .Mountain ·Experl.­
menta1F~rest 

[This plan was prepared as a guide for carrying out the pilot-plant test of unit 
area control at the Blacks Mountain Experimental Forest. It is included here 
as an illustration of how unit area control is being applied on a specific forest 
property. The experimental forest. was described earlier in this bulletin. There­
fore background descriptive material, which usually makes up an important 
part of management plans, has been largely omitted here.] 
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OBJECTIVES OF MANAGEMENT 

The specific objcet of management of tho Bln.elw .MolUltaill ExpPt'i­
mental Forest is to obtain the maximum annual yiclcLof bigh-qun.lil,V '.! 
ponderosa or Jeffrey pine saw logs and peeler logs. 'Yhenever pnl,('­
tical, white lir stands will be converted to pine, A rotll.tion of 140 
years hus been seleetl1cl. It is exp('(~ted that the average Silll' of trees 
ell t in the final hurvest after removal of the original OYerllmtlll'(' 
timber "..-ill be 21 to 24 ineh('s d. b. h, 

Development of a regulated forest is an essent.ial step in putting fl. 
timber property on a sound business basis for permanent procllletioll 
at a high level. A reglliatt'cl fOl'est is one in wltiel! all agl' elnssps 
tlu'ough rotation age are pqunUy l'Clll'C'sl'ntecl, Bt'callse ponderosfl 
and Jeffrey l)me are intoll'l'l1nt and in ttl(' l'nstsid(' pill(, t}1ll' grow 
preclominantly in ('vPll-agecL groups, Lh(' mltlUlgl'mpnt llllil ,,-ill bc' 
dcveloped as a l'C'gulatpcI forC'st compost'<l of small c'Y(,lHtgpcI groups. 

A shnrp contrast in age's b(·twC'en nc!joining unit arens is cll'simblt· 
so that the possiblt' hnllards resulting from l'xt('llsin' O(,(,llITell('(' of 
uuiform stands is lessC'upcl. 

BASIC DATA 

The arcn of the C'xpl'l'uut'nlnJ fort'st wns clivic!l'CI as follows (s('(' fig. 
30, p. 89): 
i\Iunu!!;cment uniL _____________________________ . ___ " ___ " ___ . _ .. _ i, 05i 
Special use~:Cutting' plots __ • ________________ ...• _______ • __ .. I. :1·18 


Compartments for u»p by tll(' J)i\'iHion of Forest Im;cct HesearclL __ _ 15·l 

Compartment for special problplll;; __ . . ______ . _______ " __ • ______ _ \){i

N atuml areas (50 acrp::; nun lill1\)en'cl) ___ • _. _______ . _______________ _ 
 521 

SubtotaL _____________________________ .... _______________ ." 2,11!l 
Other (nontimbered) _ __._._. _____ ._____________________________ (iIi 

Total in main topographic uniL__________________________________ _ _ II, i\l:l 
Outside main topographic unit l • ___ . ___ ._. __ . ____________________ ._ ·Ii)\) 

lO, 252 

I Origilll1lly inaccessible [I'om tlIP main part of Uw fure"t by til(' PatlprS()ll-COll(' 
mountain dividp and olllitt('d Il'olll plan;; and r('l'oL'ds, In 1.1)5,1 roud" built for 11 
national-forest timber ::;l\lp made llw lanel outllici(o tlw UHLin topog'rnphie ullit 
accessible for harvest, LWcl it will \)(, trpat!'d the :<:tn1P a~ the Ill!lIUlgellll'nt unil. 

This plan is eOllceruNI JUairtiy witb thl' 7,057 limbcrcd fierI'S in Lil(' 
managemC'nt uniL. HO\\'C'\'('I', SOlll(' r('[PI'PIl('C' \\-ill bc mnd!', as nc('(I('d, 
to cnclosecl 1l0ntimlwl.'C'cL liwd nnd to limb('I'NI lauds that haY(' b('(·u 
sot i1,pnrt from tI.u· mnnitg('nwnt. unit for SIH'cilti l'l'Sl'!trdl pW'pOSI'S, 

Whcn the' pIslll witS written, most of tl.lC' (':q)(,l'inwnln,[ fOI'('sl bad 
alJ'C'ndy beC'll subjPcLNI Lo n snni 1I1liOll-Sn.1 vllgP ('ul, nnd finnl lIu.I,,'pslillg 
wns in pl'Ogl'l'ss (fig, 24), 'I'll<' al'p:l nnd typl' of cutting 011 IIll' mll,fl­
agemcll.t unit, 19;~7-55, \\"ltS ItS [ollO\nl: 
SLlnitatioll-snl\'agf' ell t only __ 1, 202 
SLlIlitatioIHml\':lg'(' t'llt followed by OllP rel'ut 37!l •Sunitation-Htt!\'llg'e cul follo\\'l'<! by two r(,(·lIt~., _ _ L,44.7 
Silvicultul'lL1 cut plw; slmitfltioll-Hlt!\'1l.1!;1' cut 011 re:;(,f\'('~_+_ .. 2, 3!J5 
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SilvicultllL'H1 cut plug stlllitation-sal\'ngp cut ou l"l'Scrves follo\\,pd by one
reeuL _ _______ ._ 

l '1)<'\1 t _ 

Total 17,057 
13:1,11,[,000 board-ft'pl han'pstl'd on UlUlllll_WIlH'tlt unit; llll additiollal 14,(i!30,OOO 

board-fpt'! hun'p,;tpd Oil arcu" oul~id\' lluit, J\<[o~t of tlH' pol(' "lands hu\'c been 
1'l'!PtlH('d [rom Q\'PI'WOO(!, t -ntil h:u'v('stillg' of lht, ()\'l'l'llmture timber it' complcted, 
the bulk of tllP ('ut will rOIllP frolll O\'prmaturp I!;rOlipti to !'plplUiP :;ccellings und 
sapling" or to pn'/HU'p Ul'('a>' fo!' l';;talJli~hll)(>nl of Ill'\\" crop:; of tl'PCS, 

• 
II N 

--'---., h",-:.:! dn"":,"!"1~e-:f 
~.:: .....-.~? .. ~s 

'.............. , 
 ':..1Jr, .lat Ion '.,,11 J<)'l(~ ',. /,:;;.r~_;a 
"_"-" ",.. ~;,l~ 1"111"',1111 "'_Jl. ... 'L.J:~,.....4 

• 
Frcilru: 2·1. C'Utlitlg hi,.;(UI',\' at Bluek,.. ~[(Jlllltaill ExpprillH'lltnl F()r('~t. I!l:)7 -03, 
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The 9,793 a.cres in the main topogra.phic lUlit OTiginally were 
divided into 100 compartments averaging 98 am·es. Cutting plots 
superimposed on somf'· compru·tments have been exduded from them i 

and thus reduced their size. The 459 acres outside the main topo-'.: 
graphic milt ha,ve recell tly been clivided into 5 eompn,rtIllents. 

In 1933 and 1934 a 100-percent im~entory of merdHLlltable timber 
and a detailed topographie map we're made. 

As a. bnsis [cv' preparing this plan, the 7,057 aerC's in Lhe manngt'lllen t 
Ulilt part of the C'xpC'rlmet1tal forest wC't"t' iU\'C'lIlorit'd in 1949. 

Condition Classes 

FOT the illyt'nlory, the data \\"C'1"(' St'grC'gfLtecl by ('ollcli tion dassl's 
based upon ovt'rstory age and spP('ies, oeClllTt'lwe of seed u'ees, 
stocking, OCClUTenct' and age and species oJ understory tl'et's, and the 
oecmrreuce of brush on areas neccLing J'C'produC'tion. DetermllH1tion 
of these eonclition classt's is highly imporLn,n t, both for prescribing 
silvicultu.ml opcratiolls, and Jor planning how to attain the desired 
stand struetmc for regul!1tion purposes. 

To J'N'ol'd condition dnss('s, a systc'm or sy,mbols was de\~isecl as a 
"matter 01' sp('ccl lwd ec:onomy of sj)fLee. The; Systl'ill requires placing 
code symbols in a J'('gular order aboY(' and bdow !l horizontal bar. 
S:nnbols abon lhe bru' refer to Lhe oycrslory. From lrfl to right they 
arc armngrd in lhis ordr]": Agc, speeirs, s('ed Lre('s, and sloe king. 
Symbols bdow the bar ref{'r to lllld('rslory ane! ground ('ondition in tb(' 
oreler from left to right: Age, sP<'el(,s, sloeking. and brush (fig. 25). 

"i. 
.•Thr C'ompl('te s~'stelll of s~'lllbol" ror 111(' ('onc\ilion dusst's and t1wlr 

dpfinitions fLre us Jollo\\'s: 

Affe (Ol'erslory alloye lilll', ('llder,~lol'lI below lil1<'; both in fir;;t po,;ilion). 

/)('Jill ilion"'!lm/Jol 
Overslorv:

J • Old or o'l.'ermature dominants, Dunning da"" 5, age aoo ypar,; or 
01 eI c' I' (tr('( cla~H(,s throughout this plan refer to I )unnin),( tn'(' 
rln,:,;('s (8) 1. 

2 :\.Ja! lire dominants, Dunning clnss 3, age 150 to :300 ~·par,~. 
:~ TIlllnatme dominllnts, Dunning elm':; L, age 75 to 150 y('nr~. 

'UndN<ltol"\':
1 . Young dominnnts, Duuuing class 1, age 25 to 75 y!'ur", ·1-1.1 

in(·hp,.; (L Il. h. 
2 SaplingR and ~('('cllinh''S' ag(1 0 to 25 yenrs, clolllinflut~ up to :t5 

iache::> d. Il. h. 
CompoNiLioll mN'oud posit· ion abo\'!' !lnd Iwlo\\" lilwJ. 

• OIH'-thircl or lIlon' of domilltlllt::> poud('rOSll and ,'('lfn'F pill!', 
X Two-thi.rds or morE' of c101.llilltlll[H whitt' fir: alld iIH'[,II~f'·l'('(hll·. 

(Sueh a small part of tl\(' O\'p!'story f('11 In tb(' fir-('Nlal' c1n:;:;ifietl­
lion tbut all old fir-(·pdar ('Im;sp;; wpr£' ('omiJiupd into OIl(' .t.(rollP 
(L:t) lLlld all lIlulur!' fir-epdnr (!In''~('s W(,r!' combillPd iutn OIH' 
1-{1"O1l(l U.r). ;';-0 irunmtu rc' fir ag-p ('In,:,,I''' O('('UrrNl.l 

.seed 'Frees (Third p()~iI ion [Lhoyp lill(,;.
+ 	 Ad('quat£'. ahout G Cla~" I, aor 5 (1'('('" 1)(\1' lter!', 2·J iueh(·... (1. h. h. 

or larw'r, !~round an'a;; ll('eding rcgcnel'lllioll ·;;boulcl be 
soitahl!' for earn'jut.( nH rt!s('!"\·c. ' 

(blllllk) rUll(I!'q tltlt!' or 111nl(!Ilt. 
8lockillll (Fourth positioll abo\'!', third position \)('10\\').+ 	 AclNluLLt(· ("P(' tal)l!' l!) for sl!WC\(u·c1,,). 


Inad('(jll[l[1' ("p(, I(Lhll' In for slnndarc\:-;l. 

(blank) l'n;;t(l('kpcl. II''''' Ihllll lninimlllll [or iuudl'qtlall' I'~('f'pl ill Ill!' old 

Or O\,('I'IlHltun' ItW' elu~s, which j" uot nltl'd for Hto('killl-(. 

http:silvicultu.ml
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SymboL Definition 

• 

Brush (Fourth position below line).


+ Bru:;;h or other vegetlLtion requiring eradication in areas lleeding 
regeneration. 


(blank) Kone present or no regenemtion needed. 


TABLE 19.-Stocking standard by aye dassel') I 

I Adequate :;;tocking Ii Inadequate stocking 
!-----------'----:----:----Age class 
I Tree~.; : Volume Spacing: :Crees 'Volume. SpllCing 

per acrE' per aCI'e , per ncre per ncre 

N/llllber M M.·fl. Feet N/lllluer M Iid.·ft. Feet 
Seedling and sILpling.__ +250 _ _ __ _ - I~{ 50-2,W _. ____ . _ 1.4-30 
Young. __ .________ . +'17 ________ 1 -:{O 10-4(j . ___ •• _. 3I-(j(j 
Immature________ +22 _______ , -44 4-21 ______ 45-105 
~'rature___ ._ ________ ________ +12 , ________ i _______ 1-11. 9 _______ _ 
~ ___ .~__""~___ _~,~~,_______~______'____~__i _ ___!.I___..!I___-=-l___ 

1 Stocking not rated for O\'ermature nge cln~:;es.. 

OVERSTORY 

Overmature age class 

• Ponderosa pine 

Seed trees not ra,ted; 

I: regeneration not needed 

Stocking not rated for 
overmature classes 

I . 
UNDERSTORYI . + 

L
Vegetation not rated i 
regenerat ion not needed 

Stocking adequate 

Ponderosa pine 

'. Young or pole age dass 
FJ(:t'[n~ .~5. All ('xlutlpll' of till' ('ourlitiou !'Ia"" ..ymlJOIt', Bla!'k,.. :\IOlItltlliu Exped­

mental Fuw:-;L Itmllagl'llll'I1t unit. 
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Inventory and Stand Data 

A summm'Y of original and 1949 volume is shown in table 20. 
Volumes, smnmm'ized by condition class groups, as determined by the '.:, 

1949 inventory, are shown in table 21. Area amI volume pe;r acre for 
. 

comlitioll classes are shown in table 22. Stoeking of seedlings and 
saplings is shown ill table 23. Stocking of poll'S is SllOW11 in table 24. 

TABLE 20.-S~17mnnry of'vol1tme8 on m([;fwgement unit,] Blacks ,111oun­
tain E:J..'perimental ForNd 

I 193a-34 1949 2 

Species l------------II----~I------
! Total 	 1Per acre I Totul !Per acre 

----------------------------1 . I ~ , 
• ;IfM,-jt, , M bd.-fl. , M bd.-jt. I :M M.-jl. 

Ponderosa lWei Jeffrcy pinc ______________ .llG, 315' 1G.48 i 74,85a 10.6]
Wilitc fir ____________________________ .; 8,261 1. 17; 4,232 .00 
Incense-cNhLL __ . _.- __ • _______________ : ::I,40G . 48; a,418 .48 

982 
_____T.oULL. -~~_~~~.-~=~~_~-~:=~~==~:_ 127, 18. 13J~2, 50a I 11.691 

1 7,057 acres. 
2 First rc-ilJ\'CJl tory, 

TABLE 	21.-Volume swmnary, by con.dilion-cla,88 {/I'01lp8 on 'manage- . 
meni 'unit, Blacks 11101m{ain E:rperimenlal Forest, 1949.' 

DlLlming tr(l~' chlsses and: Oypr-
I 

i lVIlLtur(': Ill1ma- Scattered i All 
sprcies I mature ! tUl'C o\'crtitol'Y I 

--~~--~ 
i

1, 2, (): i' ;II board-jeet A[ bOllrd_jeet ;,., board-jeet t J\f bOflrd-jffl ;\f bOllrd-Jeet 

Pillc.________________ l 1,511 402 i 3, "'Hi 2,1,18 7,477

F.ir _____ -___ • _______ .1 7a1: 92! j95: aU) 1,3:37 

Ccdal' __ ..... _________ .. _: 25 2 1 J2 0 ;3H
I 

.-~- -Total ______________ , 	 2, 107 i2, 2G7 4HG 	 8, 853 
'='"~-"=I 

3,4: 	 .Pine_________________ , 
2, G72 i 5Ga ! 7,501.

Fir•• ______________ .' IU5 2~ I 51\!
Cedar . ______ • _.. ___ _ 20 :) I 248 

Tolal. ___________ .. _--4, OHS 2, 81l:3 l-----WO 087 8, 2GS 

5,7: 	 .Pine ________________ _ 55, ()(j2 1,045 9GO . 2,808 . 59, 875
J'i!:_____ •. ___________ ' 2. 2G(j 42 (} G8 2, 870
Cedar .. __ _ _ ____ .. ____ , 2,8,71 lUI 40 119 :3. 1:31 

Total. __ . 00, I\)(j I., 18R I, ODD 2, !HJ5 G5, :3R2 
._.. .... .._ -.~-.-

All trcpcIasses:Pinp. ______ GO, I (j:3 '1, J In -I, n:3\J 5, Ga2 7·1, S53 
Fir :3,28R :J2!J 217 :308 4,2:{2 
C('(lar :3, I 1:3 12\) 57 II\! a, ·III-i • 

Total 	 (iO,5G·1 -1,577 5,21:3 G, I·W 82,.50;{ 

I 
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TABLE 22..-1Tol~(;me l)er acre, ,by tree classes in ea.ck condition cla;8s on 
manageme:nt unit, Blades ]:[ounta.i:n E~cpelimental Forest, 1949 

Tree classes 

Code Condition class Area 


No. I 
---1-------------i 1, .2,6 :3,4 5, 7 ALI1_ 

Acr... Afflonnl-feet' '\'[ ~Of!nl-1fet: M lIoarll-1"/ ,\[board-feet 
534 ! I. 1 .l. 8 I JO. 7 13. 6 

1
155 .9 1.0 13. 1 15. 0!1 I

.5 I1, (;81 I .8 1(;.3 17.6 

731 1 .3 .9 19.3 20.5 
i 

1$)7 • '.1 1. 1 18.3 19.8 

G 1.+ 200 7 ! 2. ·1 16. G 19.7 

,1.7 116 1.2 .6 1:3. '1 ]5.2 

I.lX+1. 
I 

8 .9 1.8 16. G 19.3 
2X-+ 

9 7 .0 I 19.7 20.l!­
i

)X i
10 IX 1.0 2.2 IG. Z 19. '1I I 

! 

1. J lG.O ' 

5. 1 G..2 12. G 

12 2.- 3.9 2. 7 7.1 
j 

1;3 2.++ 47 l 11. 1 3. 8 Hl. 9 

,
UI 2.+- 11.7 1.G :L,t 2 

15 2.- J :~O : 5. :3 :3.0 9.3 

+
1(; 2.+ GO 12. J 4.0 J7.8 

+ 
17 2>< \J 5. () .2 12. S 

Total _. _______ _ 
'IVl'ightl'd fl"l'rugP __ _ t.3 7.8 3.2 12. :, 



_______ __ __ __ _____ ___ __ _ 

t'!"';:':' ii""':!';:" - "':"~" " ';' "-.,;; ,,"": ~~, ~'~~"'" "V "':',,", ,.~/: ':':' .... ;;,., i'·;';·;·'·7.~ .",:;-.. :.~ 
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·TAiBLE22.-JToZume pel' acre, :by tl'eecZasses in each condition .class on 
management un.it, Blac'lcs ]£ollnta.in. Expelimental Forest, 19J,.9-'Con. 

I Tree classes 
Code 'Condition class Area 

No. 
_____1____________________1 1 1_'_2,_,6 3_,_4 5_,_7__ All 

1! 
Acre" 1\1 board·fut J~[board·feet' j\IbDard·feet J'fboard-f"'t 


18 3.+ 368 7.4. 1. 1 1. 7 10..2 


19 152 3.4 .0 .9 4. 3
1~.-=--1.+ 

20 3.- 22 3.2 .0 .0 3.21, Ie-=-­

,21 3.­ 85 3.8 2.1 2.9 8. 8 


ot~ !{ ,---'----1 ,---I ' TotaL__ - - -. -" J 627 - - ,,- -- -1- __ -__ .J" - -- - - . ·1- --. -"" ­
; ,\Yeighted Il\·erage. ___ .. - _____ .i 5.8 : .9 , 1.6 , 8.3 
j, ·==="'1 ' '=== 

22 i ___ 1, 263 f 1.:3 I .41 1. ,2 2.9 
! 1.+ 

586 . 8 I . 2 1. 1 2. 123 I ':"1,-=.--­
24 148 ,7 .3 3. 1". 4.1 

1
 
25 I 61 .5 . 5 2. 8 3.8 


!2.­
26 . '1 .0 .6 1.0I 

2.+ 

+ 2~~1 I • 
27 ()() I 1. 9 !, , ,3 

I 
2.,2 4.4 


28 
lX+ 

2.7 I -. () - - ­13 ! '> .0 (). '> 

2X+ ! ~ 
.1_ .., __rnclassified._ - __ • ___ --I :3 i. ... __ .-- ... -... _..... 

,---- ----- -----------
TotaL_________ ,2,300;_ .... i------ t ---.--. 

Weighted a\·ernge•• ____ .. "_" __ 1 1. :I , 3 I, 1. 3 'Ii 2.7I
 
average ________ ;- .1.' '>
AU classes, weighted ________ .... _,r 1 1. '3 1: - 'It 9. ' _9 I 11., -, 

---'- ­
l 9 acres pole understory, 14 acres seedling and sapling uUderstory. 

Site 

Site indl'x vm·jps from Site J\'-100 to Sitl' III-] 25. has('d 011 
Dunning's site· dassiliC'iltion (9). TIl(' ,n·if;h(ec!a'Vrl'agl' is 114. This 
is the equiviLIent of site index 72 ill :'1(;'ye1"s pondpl'osl1 pine yield 
Urbles (23). 

REGULATION 

Regulation of rllt is bas(·d on a ('ombinatioll of m'en, and volume • 
allocation, iu wbieh UwatlvaJl('(1 grO\\-tJl is aUoUrd by arNL and the 
present merchantable timber by voluJ)w. 
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'. 
 Rotation 


The first step in planning for regulation of the cutis to decide 
upon the desirable I'otation age. Fortliis unit, 140 years was selected 
because it will provide the t,n)e of products desired. This age con­
forms closely to the culmination of mean annual growth. 	 ./ 

Cutting Period 

"Where en>n-aged management by groups is used, cutting period 
refers to the interval between cuts ill each compal'tmentol'other 
wor.king circle su bcLi \Tision and is not necessarily the in teI'val between 
cuts on any specific acre. Twenty-year cutting periods have been 
selected fol' BlaC'ks Mountain. This period provides sufficient volume 
fol' efficiel: t Joggi.ng and is not too long Lo prevent adequate silvicultuml 
('ontrol of the stand. 

Ultimate Stand Structure 

The ideal stand on a eompnl'tment at anyspecific time will consist 
of s('venage classes.. Bowe·vt'l' it is not planned that evelT com­
IHu'(meut wjll haxenll s.e\Ten age classes. Each age class will OCCl1l' 

in patches 4 to 7 acres in gize. The yO!U1gest age class \\--ill be between 

• 
TABLE 23.-Pel'cent oj milacl'es stocked I ~vith seedlings and saplings, 

by .<:pecie8 and condition class, manaaement 'U.nit, Blacks 1l1owntain 
E;rpu'imental Fa I'egt , 1949 

Code Coudition class ArNl, Pine :Fir Cedar Total 
So. aen's I 

3 	 1·. - -- - .. ----".-,., I, 681 39.5 4.7 5. 1 49.3 
2.•+ 

4 	 I. .._-_ ... '" .. _----_ ... 731 20.4 3.0 1.8 ; 25. 2 ~ 

! 
I 

2.-=1.5 ------- -------J 197 G.8 2.1 1.4 I 10.3 

:6 1.+ ----_ ... _-------[ 200 18..2 1. 8 .5 20.5 

8 I. 107 9.5 51. 8 2.6 63.9..,-".---------p­
2X+ 

10 IX ]<1 (2) 
'----- - - -j _ ... -_ ..... - ... ... -------------	 , , -------­

2 ,
24 ... --_ .. -'" -- ... -.. --,I J.;1;) 'l~t 3 4.9 1.0 ; 50.2 

2.+ f 
<;1- 61 15.0 1.1 i .0 I 16.1-v I 

I--------------1 
2{i 

2.-
... __ ................. _ ...... _ ... 1 226 2. 9 .0 I t .0 ! 2.9 


28 	 13 12.5 17.5 .0 30.0----·-1 
I 	 I 

2:i + 	 ! 
l'Ilt'la""ifi(>d 3. _. "'_' ·1 . "------1-------- ----_ ....... -: 

.~ ... -- ... - ... -
I I 

I• 
+ 

100 IWt"('PIl! ·~·I,()O() ,-,Wl'kpc1 IJ'tiia('l"(''; per acre. 
2 Hto('killg datil lIot :l.yttilabl(" 

3 Illdudpd with arPtl to be !'('l!;etl('rnlpc1 c1urin~ Iirst four cuttiUg cycles. 
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01;020 years and the oldest between 120 and 140 years. The average 
volume per acre of the trees 12 inches ,and larger d. b. h. will be 6,OJ 8 
'boru'd-feet,as computed from pondeJ'osa pine yield table. 

This stand structure will not bealtnillcd until SOllle tilll:' in t.be 
second rotation. The desired nge-clt1ss eList.ributioll fLnd desired size 
of' UlliL tU"pns will be achjeved aft.er tl1l' :final Jmrycsting 01' tbe present 
advance growth is sUu·l·eeL . 

Allowable Cut 

\Vhen rutting was sUu'Lecl in 19:37 t])er0 was a large excess volume 
of growing sLo('k-·{'hipfl~- in the OVE'mULlure' ag(' class, The bulk of 
tIiis l'xec'ss growi Ilg stoek will uaye b('el1 J'C'IJlOn'd b," lhe ('nd of the 
fU'sL20-yeur cultil1g pprioel. This l'apid n'duC'tioll .In growing sl.ock 
was planned in o.l'dp.l' t.o (,OIWel't as lllallY ullils as possible 1,0 t1 young, 
fast-growing COlldition as soon as pos"iblp. The' plnnnf'd eut during 
the first 20-Yefu' period was set at 2 million boanl~J('et or mol'(' pel' 
;reru' in orckrto providp suiJieipnl volUBlE' 1'01' a l'pnsonnbl:,.- efficient 
logging opprntiolJ. 1'11(' t·otnl cut 1'01' the period 1949 through 1956 
was established ns 20 million bonrd-Jeet. 

To aehie\-e a regular: distribution 01' agp elnsses, otlP-sevpnth of the 
total ru'pa, OJ' 1,008 tH'1't'S, mllst be hurvesL('cl and ]'rgpuemlecl .in eacb 
(,U ttillg prriod. OIl the> ayt'l'n~e til(' pl'('Sell t .I n.rg(: pol (' sl antis \\-jl] 

T,\BLE 2.:t.-Area, '/Iwnber per acri', ,~iz(' oj lrer.s CLlld Slocking ill pole ;:;lancis man.. 
ageml'rtt Ullit, Blacks 11101l1liaill B.rpl'fi1!/I'nlal Vorrsl,l!J4!J ' 

B1ll311 pol(ls . ~lV(lragv l .. urvp polt·s- a \O£·ru.Qp· t1gl~ nlJout [)(J S£lurs 
Il~~ uhout ~o yeurs .. __r_.______ 

---. --'--' ­
I).~'minants

f___~_ 

('ode' 
I 

No. ('oorlitlon class Tnlt'~"l.1t1tlr 'rrp",:; O,'PI' G itwh('s I Area (j ir1!'hl'~ I 

ArNt , i .,'''----- '.1'01111 

DOllliUlIJltst 

I p(lr Stock-' I stock­! UtTe in/:' I Prr SW!'k- J11\r AY~r- 8l0('k- iu~ ,
I f O('r(' in)!: H('n~ Ugll. in!!:!I 

__ 
I 
1_______ I 1 d. h. h' I-- -.--.--- ---- ------- - .. --- --- - ­"---~ '--'- ­

'sI/11I_1 Per- .1VUfIt- Per- ~YIlIII- f Pt!f~ Per­
l ..4rre.~ ')er celli ' ,Acre.'i ber (CI/I ber fnchc,y cellt centr 

3~3 :19. Ol 191 1~2 23 90 8 114 57 

HlS liG !!8 4. : HIO 12 tin 9 27 an 

liS 370 a.\.i 31 15..~ J9 flO III 2.1 'H 

ZlO '1I 
: 	 G 250 31 1~ 15 13 H 

3 37() f" 2 Jfia JU 5li 10 25 : '14 

4 ZlO 4.1 	 I 

i I 

703 ;lO;l 5·1 l fino 103 '5 104 Ii 37 52 

: :
3115 j!W 22 171 m h 55 9 !?3 31 

~·I ~22 52 ~I 220 2S, 120 S 45 ! 73 
! 

Tolal J,IH2 l.u:m 

\\,pI~hH'd !l\,(,r:J~C _ ,17 IIG ill 


• 


• 


•

! IIIelUdt's dOllliounl s,'"dlJll!,s and S!!pllll!(S, 
z Slorkin/: ,'ompul"d trOIll fig. 20. p.•Iil. 
a lncludcs hoth pine aud fit, in til" unt!"rslorr, 
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THE APPLICATION 'OF ·UNITAREA CONTROL 

. reach rotation age'inthe sixth cutting period. This is the key to the 
plan ofregulation. Starting with the sixth cutting.period thercquired 
1,008 acres can be harvested and regenerated dming each pCJ:iod 
without cutting stands below l'Otation age (figs. 26 and 27). 

280L 

200 


240 


220 


200 


180 
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tJ 160 

<I> 
~• 
t5 140 

"'l: 
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o
20 r<'l 

51- 76­

41-5075 150 l{) 
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CUMULATIVE PERCENTAGE OF TOTAL AREA• 
o 

, 

FIGURE 2G.-Age-class di!;triblltion at time of 19·19 inventory, Blacks Mountain 
management lluit.Ovcnnature overstory not inci\)Jieci. 
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180~--...---·---.----..,.---.--~--.,.---.---,..---, 

160 

140 
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"'"' ACTUAL STAND~ 100t:l 
<b 
~ 
lJ..J 
~ 80 
<:t 

60 t.£-_____- REGULATED STAND 

40 

20 ­

00 40 50 60 70 100 

PERCENTAGE OF TOTAL 
FIGURE 27.-Expected age-class distribution at beginning of sixth cutting period, 

Blacks i'lIounbin ma1lagement unit. 

The uuit arcus of poles, seedlings, and saplings with a1ld without 
an over-story, and the ullit areas regenerated in Lhe first five cutting 
periods, are allocated on an ru·efL basis to the sixth and sev(lTlth cutting 
periods of the first rotation and to thefust five cutting periods of the 
second rotation. Starting with the SL'(th cutting period of the first 
rotution, an area of 1,008 acres will be cut and reproduced in each 
cutting period. Consequently a regulated stand with equal areas of 
each of the necessary· nge classes is expected at the beginning of the 
sixth cutting period of the second rotation. 

.Mature and immature age classes (1,000 acres) will be harvested in 
the fifth cutting period. Overmature age classes will be harvested 
in tho periods before the fifth cutting period. Scattered overmature 
trees within the mature and immature age cllLsses will be IWT\Tl'sted in 
improvement cuts before the final harvest of the mltture and im­
matmo age classes. Scattered merchantable trees in young condition 
classl's without an overwood will also be harvested before the fifth 
cutting period. 

The souree of the cut for the fino I. two rotations is summarized in 
figure "),~. 

Data from the cutting plots were used in computing the allowable 
cut. In setting dates for. cutting periods and rotations, the first, 
rotation wus considered to have started with the beginning of cutting 
in 1937. However, growth is computed from 1949, the date of the 
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CUTTING PERIODS 

Present condition of 
principal source of cut 

Overmature 

Mature and 
immature 

Large poles 

Small poles 

Small poles 

Seedlings and 
saplings 

To be regenerated 

CD 	 Regeneration during first four cutting periods of 
first rotation 

® 	Regeneration during same cutting period of first rotation 

FIGURE 28.-Soufce of cut by cutting periods, management unit, Blacks ),loun­
tain Experimental Forest. 

last inventory. rrhe u,vcruges for all types of cutting by appropriate 
age or condition classes were used (tables 13-18). 

Ingrowth for overmature age classes was not included because the 
ingrowth is part of the growth in released young stands and will be 
cut later. Ingrowth was included for the mature and immatm:e age 
classes because these age classes wiii be clear cut and l"egenern,ted. 
For the immature age class, the ru,te of ingrowth used was the u,vel'llge 
of the ingrowth for mature and immature stands since immature 
stands will move into tite mature age class before they are cut. To 
determine the period to which growth data apply, the number of 
years in which cutting will be carded on in the particular age class 
was divided by two in order to provide for the decreasing growing 
stock. 

The calculations of the allowable cut for th(' bulu,nC'e of the first 
6ve cut ting periods are summarized as foUo\\-s: 

Vol lime VO/Ilme 
IUled in com· utoUable 
jlllil1/iQnS lor cut 

it!, ,1d, anrl4th <1l/liIlI/periori,1 	 (MlJd·-II.l (Mbri··fi.) 

Overmn.t:ure condition classeH, volume in H)·ilL __ • __ Of), 5[)-l
Cut 1!l40 throul-(h 1056_________________ ._._ .• _- -20,000 

46,5M 
Growth OIl UDcut balance of 20,000,000 bcl.-ft. (20,000+ 15,000, 

+ 10,000,+8,000,+0,000,+4,000,+2,000) X 0..1 I percent._ 200 
Growth 011 40,564 M bd,-ft. (46,56·1X 16 percent) (0,41 per­

cent per year for 38 ycars=16 percent)--. ___________ .. 7,4ijO 
Trre classes ,5 and 7 in immature condition classes, volulI1P in 104IL ___ _ 1,000 

Growth (l,OOOX II percent) (0,28 percent for ~18ycnrs= II percent) ... _ 110 
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VoI1L7IIe Vall,-me 
used in com· avuilabte 

putalions for cut 
2d,3d, u1!r/ 41h cullmy perior/s (.\f b,l.-fl_) (.\f btl.-fl.) 

Tree classes 5 lllld 7 in mature condition classes, volume in 1949______ _ 1,188
Growth (l,188X 8 percent) (0_22 percent fol' ;)8 years=8 percQnt) ___ _ 95 

Condition clnssC';.; \dth scatterl'd overstory, volume in UNIL __________ _ (j,14H 
Growth (6, 1-IOX2-! percent) (0.62 percent for 38 years=z.I percent) __ _ 1,476 

TotaL. _____ • __ •.. __ . ____ ••._0. _________. _____________ _ 64, .298 
Allowab\p cut fo), 2d, 3d, nnd -Hh cutting pcriod (64,2H8= 1,0(2)._____ - 1,070 

-- 60-
Volume 

Volume wutf In com· ami/able
pILttllion. for CILI 

5th cuttmu period (Mo,/.-/I.) (111 btl.-ft.) 
Immatme (!ondition c!as:ie::i, volume in 19-10_________ _ 5,2l:3 

Growth (lHi percl'lltX5,218) (IA7 pcrcent for 78 
YCllrs= 116 perccnt __________________________ _ G,047 

11,260
Trce c1tl,,"Pl' 5 and 7, volumc 1949 ____________ _. __ l,OOO 

Growth (22 pcrccnt X 1,0(0) (0.28 pcrcent for 78


years=22 pcr~cntJ _ _ ____ __ ___ ___ _ _ __ ____ _ _ _ __ 220 
-1,220 

10, 040 
Ingrowth HO bel.-ft.) for 78 years OIL 629 acre~) (8G+12=-IO) _______ _ 2, 40+ 

~2-

Growth all ingrowth (6::l pCL'(:entX2,·104) (1.86 pcrcent fOI':H years) __ 1,515 
:.rature age clas" , volume in HJ.J-!)_____________ __ 4,577 

Growth (50 pcrcent X 'J,577) (0.7(j pcrcent for 78 
years= 50 perccnt) ____________________________ 2, 700 


7, 277 

Tree classc;; ii and 7, volume Hl-H! ________________ l,188 

Growth (17 percent X 1, l88) (0.22 pcrcent for 78 


years= 17 pcrcent) _ _ _ _ __ _____ __ __ ____ ___ __ ___ 202 
-1, aoo 

5, 887 
Ingrowth (l2 beL-ft. for 78 YCllrs on an twrc:;). _______ , 3·m 

Growth on ingrowth (50 pcrcentX:3·W) (LA6 percent for :H year;.;


=50 percent}. ___ .• _____________ ... _____ ._~ __ ._ • ___ "".' 174 

TotaL _____ _ _ _ _ _ _____ __ _ _ __ __ _ _ ___ _ _ ___ ______ ____ __ _ _ __ _ 20,3GO 
Allo\mblp cut for 5th cuttingpcriocl (20:169=1,018). ______ . __ ._______ 1,020 

~-ii) --
The sourC'e' of tll(' cut for the lust 2 cutting periocls or the' first 

1'0tn.tiOll alld the first 5 cutting pel'iods of tile s('('olld l'otn,tiun are 
sumnuu·i7.pc! belo,,-: 
Cutting period: Yenrs Llcres Present SWU8 

6--L__________ 20:37-2056 l,008 Lnrge poles. 
7-1. __________ 2057-2076 I, 008 :31 acres large poles. 

077 acres small poles. 
1-2___________ 2077-20!JG l,008 GG5 acres small poles. 

3-1:3 :tcres seedling" and saplings.
2-2___________ 2(J07-2lI0 1,008 Seedlings and saplings. 
3-2. __________ 2117-2.136 l,O(J~ l,008 acres seedlings and :;aplings. 5 


acres to be regenerated during first <I­

cutting cycles.


4-2 ___________ 2137-215(j l,008 To be rcgcneratcd during first ,.I, cutting 
c\'clcs. 

5-2 ________ .- _ 2l57-217ll l, (JOI) I) acres to be rcgcncl'ated during first ·1 
alld 1,000 acre:; to be rew'ucrated •. 
during 5th cutting cycle. 

Present pole size and. younger sLands n.l'(~ expt'cLed Lo avemgc 80 
pcrecnt of yield t-fLble values at time of final hal'vest. FOI' the stand 
G.6 inches [mel over, tilt' expeded ftnnual yield from final harvests 
will be 1,390,000 boaL'Cl-frd. Inlcl'IllNIiate Iliu'V(lsls will ultimately 
pl'oclucp rtn additiollal yield eqnal to 50 percen tOt' mOl'e of the final 
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harvest, or 695,000 board-fC'et. Thus thC' luLimat0 lolal annual cut 

• 


.• 

• 


will bC' .2 million bOitrcl-fC'Pl 01' mOI·C'. 
Tbe allowable eul in terms of npt scalp is summat'izC'c! bclow: 

.1i1/1Il"l
• (lIla/table ~'a

Penod: (M Iid.-fl.)1055-1056 __________________________________________ 2, 000 
1057-20 tH _____ '" ____ • _______________ • ____ __ _____ ___ I, 070 
201,-2036 ____________________________________ .. ___ 1,020 
2037 and thcl'eafteL . _. __ . __ .... ___ _ _ __ _ _ _ _ _ 2, 085 

Thl? cut is tentative for pC'l'iods nJter thC' next plan re\-lsion. which 
will be uftel' 1962. III 20:37, the ("ut includes 1,:390,000 board-feet 
from finul hntTf'stiug und 695,000 from ill tprmC'cliaiE' cuts. 

This plnn will bC' iU1l0ndecl and thp allo\ntble eu 1 l"('cakuln.tecl if 
lH'cessarv bpC'iLUSE' of pxecssiv0 losses clul' to fire or other disnsters. 
The scattpt'ccL clpucl h'pes cut as Pitl·t of normal cutting \\-ill be incluclE'cl 
1n tIlp allom1.ble Gut, except when thp sn.le pt'o\-ic1es for a seplu'ate scale 
of clNlcl trees. 

Cutting Budget 

ThE' Gutting budget until 1962, thl' year for the next pln.n revision, 
is sbown in tablE' 25 itncl til(' budgeted n.reas are sho\\-n in figurE' 29. 
Thp expeC'U'd cut from methods-of-cutting plots nne! COlll'partments 
not in th0 management unit is sho\\-n. Material lli1ITl'Stccl from 
thl'sC' al"t'fiS is in addition to thl:' ullo\nlblp cut from the management 
unit. 
TABLE 25.-('l1ttinfj budget, Black::< i\;fogntcLin E.rpel·imental Forest 

1956 

,'olume cut llelierve 
Compartment Al'C!), 

Total Pel' acrc : Total Per acre i J 

\Llll11gemcnt unit: Albd.-JI. "\I b{~-J~. JIlJd.-JI. .1l 1;tI,-JI, Acre.:!'B 25-1 __________ . ____ . __ _ ,(jOO D. I~ !l70 8. (j 112.7B 30-1 _________________ _ 
I·l·l(j 5. 2 S!ll G.O 85. I

13 30-8. ____ ' __ . ___ . _ __ :laO 5.8 ·Iao 7. G 56.6B ;m-u _ . ______ '" ______ ! :110 G.O ·1·1;') 8. I 51. :3 n \}-HL-_ .. _ ._ .. ______ .. :~20 8. Ii 288 7.7 37. :3 
----~~.---- - ----

Tota'- __ .. ________ • ______ 2, (JOO 

Plot I, Block -W_____________ 200 


TotaL ... ________________ : 2,200 _l ____ ~ 

I 

U)57 

,:\Ianagclllent unit: 
C 2-21 __ __ . ___ .. __ .. __ . 180 i.1. \J 5:~7 2 11.:~ 2,1.7.5C 8-30. _________________ _ 810 8. 7 817 8.8 08. I 
C 0-22 ...___. __ • _________ .. _ 80 2. ;{ 180 5. ;{ ;~5, 0 

Total. ... __ . __________ _ 1,070
Plot 8, Block ·17 ___________ ._ 200 ___ . __ .--_0._------_______ 

1, 270 

~('U fIJ()rnl)t(>~ Itt Plld of table. 
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TABLE 25.-Outting budget, Blacks Atlountain Experimental FOl'est­
Continued 

1958 


Volume eut Reserve 
Compartment Aren 

Total Per acre Total IPer acre 

Management unit: ,MM·-fl. .AcresC 5-29 ____________________ "'Ibd·-ft. MM·-fl. Mbd.-ft. 
a50 5.7 481 7.9 6L 2
11-33 _______ . ___________C 270 359 6. 7 53. '1
13-31 ___________________ 5. ° I
C 450 5.2 606 7.1 85. !) 


Total ____________________ ;

1,070 1- ------- ----- -- -, --------1- -------

I I 


1959 


nlanagement unit: I _ !C 1-23 ___________________ _ 
C 5-25 ___________________ _ 5. 2 41.2 I o. 2 ; 79. 2 


7. 2 59,1 I 6. 5 : 9L 9 

;----' '---

TotaL ___ . _______________1
11----
1,070 .===I--------f--------;-------­

1960 


.:659 91. 3 

1 


1961

I
I t' 
:Management unit: 

P 25-29____________________ 620 6. ° 778 : 7.5 i 103.7 

P ,26-25____________________ 450 9.3 490: 10. L ! 48.:3 


TotaL - - - - -- ----- - -- - - ­ --1-1,-0-,0-1===-=\------. -i----.---------\--------.----­

1962 


Management unit: I
P 27-28___________________ _ 
660 I 8. 5 349 4.5 77.2
P 30-28___________________ _ 
410 I 4. 1 480 4.8 100. \) 


------)-----1-----1----
Total. _________________ --I 1,070 !________ :_______________________ _ 

i i 


1 Approximately :36.6 aCres not cut in 1954 to be cut. 

2 Whole compartment. 


Permissible Deviations From Allowable Cut and Cutting Budget 

The total cut from the management unit for anyone yeaI' shall 
not exceed the allowable cut for that year by more than 25 percent • 
unless there is a Clmmlative undercut. 'J~he cumulative oyercut from . 
the m~magement unit at any time shall not exceed 50 perccnt of the 
OlUTcnt ycar's allowable cut. 
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• 


• 
R<it';~:t;1 Nonhmbered land 

boundones 
pOlented land 

ROOd} Comportment 

Secondary rood CCJ 
Proposed rood [2[] Method of cutting plot 

~ Year a! cut 

FwunE 29.-Areas budgeted for cutting 1956 through 1962, management unit 
and special plots, Blacks Mountain ExperimC'ntaL Forest. 

At tlw present time there is an undercut of approximately 2 mil~ 
ljon board-feet. This volume will be hC'ld in res(,l've for unusual 
operating contingencies. This undcreut is lmsl'd on a planned total 
cut of 20 million board-feet for the period 1950 through 1956 on the 
management unit. 

• 
The budgctpcl (·.ut on any single compartment shall not be exceeded 

by more than 25 percent. Lighter cuts are permissiblr if sland con­
ditions wan·ant. The markNI tree volumes after estimated adjust­
ments [01' difference bC'tween volume-tnbl" yolumes and net landing 
scale will be the base for computing cut on single compartments. 

TIlt' forest manager can change the location of the anllual cut for 
good I'NtsOns that are su bstantia,ted by a 'm·j tten record Jor the files 
and approvod by the project leader. 
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Cutting Restrictio.ns o.n Special Compartments 

Compartments B 24-7 and 00-14 have been l"psetvecl for the use 
of the Division of Forest Insl'ct H,es('aL"ch and will be cut tmder its 
cllrection. (~ompiLrtment B 24-7 hiLS been cut onee for sanitation­
siLlyagp. Tltl'sl' two compfu'lmellts al'p not in thl' managPlllPnt unit. 

CompiLrtments A 21-10, B 24-4, (' 4-21, 02-12, and P .21-28 ,\~ill 
be held lInCli t as natural tU·N1S. ('ompa['tmPllt B 29-10 isresPl"V('(1 
for sp('C'ial 1'('s('1I.1"('11 projl'('tS. Thes(' ('ompu,rtlllPnts an' llot in the 
numagt'lllPut tal.it. 

CompiLl'tm(lnl B 29-10 tLIHl til(' follo\\'ing ('omparlnwnts in till' 
llliLlHlg('llwnl unll IH1v(' I)l'Nl SctuiIH.liol1-Sttlnlgp ('.uL onlv: B 27-4, 
B 27:G, (' 7-2'1, (' 14-2S, G 2-J4. 0 8-10, G 1'5-10, 0 17~8, G- ]7-G, 
G IS-H, P l8-:1:1, P 20-:32, itlle! P 2:;-;31. In orckr to d('tprmine the 
dfp('1 or sitnitatic)l)-sn.h-agp culting, no additionn.l ('utting witl tn.kt' 
pl!Wl' in thps(' ('ompartuwnts until ul't(')" IH02. At thu.I tLll1(' it will 
bp dp('idl'cl in ('ool)('ralion with till' DLyision of FOI'!'st Inspct l{pseilreh 
which, if nIlY, will 1)(' 1l!'ld tnH.'lIt rot" It lOllgPL" period. Thp ['l'stricted 
('ompn.rtmL'nts al'p ShOWll ill ugw'(' :30. 

SILVICULTURAL GUIDES 

SLh-jC'ld Iural tl'('t1tml'll ts will 1)(' ('011lI'0Ik<l IJ~' till' long-tPJ'1l1 goals 
dl'serilwd ill th(' spc'liom; Oll olljl'('[in's nad l"('guln.tiOll. III 01'(1('[" to 
!"('(t(·h till' olJj(,(,tinf;, l'stablislling 01' llutintnLlliug contl'ol of' the ground 
with tl'PPS if; ('sS('11tm] and IttlS (li'sl p!'iori l.~'. T('sting and ([pmollsll'Ut­
ing pWll-u,gl'cL .manilgt'l1Wlll of poudl'rosa 1tlld ,J('(rl'l'~' pilll' is n spPcific • 
l"t's{'itrC'il objP('tin. 

The Ilwthods alld prill(,iples of unit al'(,(1 ('ontml \\'ill lw foli.owpd. 
E(tch unit ttl'Nt of a sp('('ifi(' condition class is ginn its appropriate 
(,lItling amI tll! othel' lH'(:l'SSttI'Y tl'l'tlllll<'llt nt till' propt'r time. 

Cutting and Marking 

Till' ('ompl('xi ty or tIll' for('st pI'Pn'n.ls d rn \\'ing hard imd fust ('ul­
ting 01' mn,rkLllg mIl'S thut will ('OY('!" all siluations. Allhough til(' 
following guides will ol'clLlln.ril,\' Iw oIJst'rveci, til(' nuu'kl'r should d('\-i­
atl' from t1wm if' llPcessary to ltWl't. tlw nUUHtgel1Wut objl'di\'('s. 
RaLllPl' limll [oUO\\' Ihesp guicips Sllt\-ishly, Ilw ll1itl'kl'r should us,, hi~ 
silvieullUl'u.l know]Nlgl' itllcl [lis ingPlluity. Hl' should hitVP sOlmcL 
r<:asons that he Gall cld('ltd IO!" ('utling or l('aviug trees wlwtltN' or 
1101, Itt' follows t hp8p guidps.

In orciN' to ('ut in Pitch compartnwllt during ('aeh ('utting 1W1'iod, 
it l.'cse1'VP of (i,OOv boanl-fpt't 01' InOl"C ppr a('l'(' is cl('sil'('(L. TIll' desirt'd 
rcserY<.' willlJ(' muintairwd by ddl'ITiug til(' ('ut on s(,l('('l('d UULt itreits, 
l'iLtlll'1' LilItH by dislributing ttl(' ('ut mOI'(' or less ulliformly OWl" it wholp 
('Oml)fLrtnwut. HO\\'PYPl", wlH'1l. a low \"()lutlw or u. decitclpnt condition 
of the stand Ill'('duelC' ]('it\'Lng the cl('sil'NI J"('SPI"Vl', a smu,l!pl' rest'n'p 
will bt' left itll(l it ('li t in one OJ" mOl'e I'u LlU'p ('U Iling lwriods mny lw 
omit ted. Both of thl's(' faclOl's Wt'l'(~ eOHsiden'cl in cstttblishlng til(' 
culting blldg('L by ('.olllpitl'tnl<'nts. • 

Tlw ill.iLiiLl ('uttillg U'piLtml'llts to be appliecl nee l'eicasp cuts, 
l'egelH;'I'nJioll ('uts, and impl'oVC'lllt'llt culs. Also, on ullit Ill'eltS .for 
which Lhp final hal'V<'st hns b('('ll dPEpL"l"l'cl, it sauitn.lion-slt}vage eu t will 
be nU\,tle if bigb-risk tn'ps llre present. 

http:pI'Pn'n.ls
http:Restrictio.ns
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• 
...______~\,..ILE 

r~~:'::: ~:'OT<;:'.:;it.-~rl>0 

t:,j'"';:!:" i-,}:; 

Reser Jed For DIVISIon1 ~"ea ,f; 

m':;flage~nent ~:r!t 	 of Fares! I%ects 

Qmllled from management 
• lir 

Lei ...........1 ~ unll because of topograp>,y 


Rpserved for special :...:.::::.= 	 Santtvt1"n+solvag,e cut~ 
research pro;ects ~	not 10 be recut unlll plan 

reVISion," 1962 

-.---~ "~-.. --- "--~- --,.. "---~-----.----..~--- --- .~--..........-. 


FW['It8 ;lO, Blat'ki< .\[ultntain EXPl'rillH'Jltai I'O!,!,,,t, ,..Iw\\'ing UHlllagl'Jllent 
1I11it :lIlrl :I('('a~ ~pt a.. i<lp for "pl'f'ial PUI'l.)Il"''', 

• 
Ilrlras{ (,Ilf,~ \I'ill 1)(' mudt' ill O\'('l'llltillll'{' Il11i[s willI flC'('pptn,bJ .. 

sto(,king: or poJ(';;, :;p('dliHg~, tllld sapling;;, ,\ minimum ;;[o('king or 
215 J)('I'('(,111 has 1)('('11 spt lip us a gui([.. ; hO\l'('n'I', Itll-in ]lltwtil1g is llot 
]lI'Ul'li('td in 1I11dl'l';;[o('j,pd poll' and stlpling sltl'n<i;; llllil'SS til(' poll'S and 
sapling;; lll'l' widl'J,\' spuI'l'd, ('Oll::;(>(jlll'llti,Y, till' rollo\\'iHg sl!llltinl'(ls 
or H(·.('pptabil' ;;(o('],ing IHl\'C' I)('ell spt for yOllllg growlll (hnl is to 1)(' 
l'pll"lSl'll. 

.\ stocking (ur[C'I' Jogging) oj' ~ (,I'Op [1'('('::; 1)('\' squul'(' ('hain i.n pol(, 
stnnd::; nnd '7 ('I'OP tl'l'('S ill suplil1g ;;.lun<1s (10 [I'l'( 01' lnJlI'J'/ will ill' 



•• 

..~ 
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aec('ptec1. Twenty-,five good seedlings Pt'1' square chain will be 
l'cquirod for seecUillg stands. ,Yhere release cuts fiee made, all of the 
Ovcl'story will bE' rE'moved. An oecasiollal. thrifty t.ree, class 1, llla~y 
be left on'r st'edlings and sitplings if it can be carried until the .first 
inGe!'lll(,diatp cu t and its growth is likely to be greater thanl'eduetion 
in g1'O\dh of the s(lecUing stand, Ordinarily, merc'halltabie trees 
that aet' thrifty and \\'ell-formed and of Dunning terN' dasses 1,2, and 
6 willlw Jdt in poll' stands t.o form part of the final c!'op or to be cut 
in intel'mpdiate cuts. 

Regeneration cuts at'(' mad£' in on'1'11latUl'e unit areas with an 
understory stocking that is less than the aceeptabl(' stallclat'ds just 
described, Although natural l'('gPJlPl'Utioll is pn'fpITPd, much of the 
l'egellemtion will be by !LL'lifieial mpallS because good seed years aTe 
infr('q u ('11 t. 

If a good sP('cL ypar is at hatld, natural rrgpnpl'ation ",ill be attempted, 
Thp unit an'a will br (,leal' ('ut ex('ppt 1'01' a bOI'(II'1' of sped t!'ees, 
RufJici('nt s('('d trN'S to pl'oyidp ('OJH'S at th!' rnJ,(' 01' 800 01' more per 
acre will bp left nJ.'0U11cl the borclf'r, S('ptL l/'('ps should be suitable 
for ('anying as a 1'('S(,1'\'(, until the nt'xt ('ulting pt'riocl, 

Roclc'ntsmust be eontrolkd w.ich .kthnJ hait nne! slash a,ncl vegetation 
1'emo\'('d bC'fort, sped fnU in St'pt('ml)('l'. Advice from 01' coop0ralioll 
with til(' Fish aile! ,YilcUife' Spn-iec should be obtained b('fore t'ngaglllg 
in a largl'-scak rod (' II t eontrol proj PC' t. IJ the na tum) catell of 
seedllllgs is inacleq nate', the ar('a should he' plitntpcl dUJ'lllg tbe next 
plan tlllg 8pason. 

If a good s(,pd crop is not Prt'sC'Jlt 01' suilabl(' sN'd tn'es are not 
ayailalJk around (jH' bOI'el('.!' of the unit arpa, it will be dC'n,r ('ut and 
platllpd till' ll('Xt spring after the slash has been dUulnaLPcl ancl 
comppling Y('gplalioll ('racli('ut('(L 

TIll' minimum siz(' of unit al'f'a that w:il1I)l' l:cnsic[(>n'd £01' n l'egelH'l'a­
tion {'lit will bp ollf'-fiHh n.crp, RpgPU('J"t1,lion n.rNtS kss thatl one-halt' 
nel't' in s1z(' should be' avoiclC'd if possible, Areas .IPss Ulan oup-half 
acre iu sizp will not be' l'C'gc'lH'rat<'d if the eentml pal't is ad('quatd~' 
sloC'kt'cl, Ov('rmatur'p unit an'as 1('ss tlmn one-fifth acJ'(' in size, 01' 
less than 1 ('hain widt' l't'gal'dJ('ss of toLal area, ,dll be halTestcd with 
adjoining areas eV('11 though sLo('kulg of aclvan('e growth is bdow the 
minimum, 

ArtiIiciall't'gc'nt'ration wilJ be C'onfined t.o un.it al'et1.S of site 3 and 3}~ 
until mol'(' is\,;:llO\\'n about ('osts, growth .ral,ps, and the TJossible returns 
of planting Oll sill' 4, Fo)' unit an'as on sit!.' 4 llC'eding artificial 
,l'C'gencration, thC' ('1.1 t wilJ bl' d('[P.lTt'dull til tilt' cost and growth data. 
arC' a\Taiiable and a dpJinit,(, d('cision ('.an 1)(' ltladC' , 

impl'otl'ment cut.'! will bt' maclt' in matuJ'(' and imltlatuj'(~ stands. 
Durlllg at Ipast thl' first l \\'0 eu Iling Jwriocls. imprOV('ml'llt eLI ts will 
supply only a Y('ry small JWJ'('('ntag(' of tht' volumc' ,'('movNI. TIlt' cut 
will include chidly high-risk LI'C'PS, treps of DUJUling (,lass 5 whost' 
!'pmoyal will mUTkedly ill('1'('ns(' lilt' growth Oll lh(' J'('sidunl [r('('s, alld 
poorly fOl'ltl('(1 or ddp('[iv(' t.re'ps whosp J'('ltloval will benefit the sland, 
An o(~r,asioJlallurgt',Jimb~' wolf tn'l' , ('VPll though young, will bpremov('d 
:from inunaJUI'p age 01' pol<- s lands if its 1'('moYall'pit'asC's good, til rifty 
('I'OP tJ'('('S, ami if it ('iUl \)(' )'('mov('([ wilhout t'x('('ssiv(' dangPl' to the 
1'('S0!'\'(', All high-risk tl'P(,S ill allY r('s('1'v(' art'it w.ill 1>(' eut WhC'lll'V('L' 

• 


• 

the ('ompnrlmm t is eut. 
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Harvesting isolated trees 

• 


• 


• 


Isolated inc1h'idual trees oyer pole, see(Uing,ftlld sapling stands
,,,-ill usually be eut. But YOlUlg, vigorous trees may be left jJ their 
cutting can be defened until toe first intermediate cut and their 
e~-peeted gro,dh ,dll exceed the growth retardation to the poles, 
saplings, or seedlings. 

Isolated trees should also be left if thp logging damagt' Lo lh!' YOlUlg 
stand will exceed the value of tlIe trC'C.'. It.is not ('xpecLl'd that many 
isolated tre('s will be left for either of the above reaS011S. 

Treatment of subordinate species 

While fu· and incense-cedm' 'will b(' l'('placecL b~~ pUle wh('n('\'"e1' 
possible. This will be accomplish('cl only when some form of product 
ean be sold. On good planting sites, w.hi(e fir se('cUing:; and saplings 
should bE' sold for Christmas trees when possibl(' and replaeed with 
planted pinC'. ,Yhenewl' possible, the Cbristmas trees should be 
sold before logging the oyerstory. 

~fercl1antable ,dlite flr of any age should be cut when by doing so 
a plmmed l'PgenC'ration arpa can be enlarged. Seattel'ecl seedlings, 
saplings, and small pol('s of white fir in and around tilE' bordl:'rs of 
reg('neration arNLS should 1)(' rPIllondcluring si(p pl"l'pal"atioll. 

Controlling dwarfmistletoe 

D",-arfmistJr[oe is presl'nt on small ar(·as. \Ylwrp inIC'etions o('cur 
in an o\-('rmatlll'E' stand, fmal !liIrnst should not 1)(' deIPITNl. '1'}"('('s 
infp("{pd with misth·toe in small uni[s of Ina(w'p and llluni1tUl'e agp 
ela.ssps should Iw harH'sled if th(,\, are a sOW'('p of infl'dion 1'01' ad­
joining noninfl'clccI advane(' growth. Final barv('sting of ItLJ'gp blocks 
of uupct('d nmtur(' and inullatUl"l' tn'ps may be (h'f('lTPcl. 

In s('(I(Uing and sapling stands, tn'('s ulf('etN[ wi [h mislil'loe will be 
1'Pllloncl in thinning OPE'ra.tiOJlS aItel' tlH' O\-('l"stOI".\- has b('(,11 cut. 
Smo,11 s('attl'J"('d pateh('s of s('('dlings and saplings so 1)('a\-i1.\' ulfccted 
that t!tprp ::Lre iJlsu.fJi(·ieJlt uniJlIpet('d crop tn'ps should 1)(' dt'stroyed 
and t/J0 an'as planted. If extellsin- ar('al'! of s('hUings and saplings 
an' found to bp lwavily iuIpctpd with misL1(,top, special analysis and 
plalls should be made. 

C'lt'anup of 11N\,yily ulfC'('tpc1 poll' stands sllOuld ordinarily bc' clef('rn'd 
until t,1w stand is m('lThantablr. III lig-hU), iJlf('d('cJ pole· sUtnds, 
mistlcto(' call bp dUIWlfl.t(·d by thinning and ])l"uning. 

Marking for efficiency in logging 

Tile pfrC'C't of markulg on pn's('nt and iu(uJ"(·1oggulg costs should he 
eonsidprecl. t)QIm' of til(' a('tions that can b(' taken RI'P (1) blocking 
out resPJ'v('s; (2) cllttillg isolatC'd individual OJ" small groups of [I'fes; 
(~~) marking adeli lionnl tl"('('S fOI.· improyt'm(,J1 t eu t tillg ,\"11('1'(' isolatpd 
high-l'isk tn'('s must be' ('ut; and (4) omitting V('ry Jigltt impI'oVt'ment 
cuts in area'" that ate a ('ollsi<iern,blc' disULnep from thl' landing and 
other ell tt Ulg. Besides 1"('d ucing costs, UJcse actions l('SS('11 logging 
damage by eliminating long skidding disUmGPs for n·la.tinly fp\\" logs. 

Selection of unit areas for cutting or leaving 

To lpss('fl the' borde'I' e'fft'cts of oldC'I" In'e's, all of tilt' on'I 'nature unit 
areas w.ill be h[uT('sll'd in blocks of 5 to 50 ac"l'('s. Occasionally, be­
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cause of (l~cadent stand conditions, the areas of complete harvest ma.r 
be 1m'gel' tban 50 acres. Resene timber will be emTied on adjoining 
blocks on whichfuutl harv'est will be ddelTec1. O('casionul extremfJy 
decadent on~rmature unit an'as ma}~ b(1 harvest.C'd ill tile rese1',,'e areas. 

Overmahm' unit areas ofbighC'st priol'it}c for harnstulg ,,-ill Iw 
the starting points in sC'lpcting al'NtS on which an ove)"matUl'C' groups 
will be luu·,-ested. ~[atuJ'C' and On'J'matul'P units most suitable 1'01' 

cal'l')rlng .as l'ese}'ve will btl Uw sturling points in spiedion of un'as fol' 
light eutting. Otlwr units wiJJ be balanced betWN'Jl b(luy}" unclligh t 
~'uts tOilchit'Y(, tJw (lslahJisllPd ('ut for the ('ompmtmt'nt !Uld the c[t'­
sired siZE' of ('ulting b10eks. The blocks OIl ,dlieh ail o\"Pl'malw'e lUlil 
m'pas are hurvestt'd should pl'eft'l'Ubly 1)(' !thOllt 20 aC'res but not It'ss 
than 5 aCTes. 

Ovel'matm'e unit arpas \dtll a high pl'iorit}" for (Iarly culting arp 
those ,,-ith (1) high-risk lrpps making up 25 pPJ'('(IJlt 01' more of the 
toLal; (2) whitr fir admixtuJ'('s; (:3) l'dalin'ly lnJ'gl' SiZL'd t1'(,('s; and (4) 
mistletoe pres(,llt in OYl'1'slOI'Y. 

Ovel'mat Llrp groups wit.h adm.i.."t LU'CS of young01' trees have a high 
p]'iorit)~ for clpf('1'l.·pcl (' UL 

Parts of ('ompartm('llls \\"ith few oYel'malm'p unit uJ'pas }PH should 
usually b(' s('Il'eted for eompJt't(' llUlTl'slillg iLnd those \\ 1tll Jllunel'OUS 
mature and inunnl me unit [tl'('.fLS should usually b(' st'iec:lcd 1'01' ligh t 
cutting. 

Post-Logging Care of Cut-Overs 

Treatments aftN' cutting \\-ill be silt' prppamtion for regeneratio]), 
planting OJ' s('l'dillg when adequaU' s(led crops are not p1'esL'nt 01' '\dlCll 
naturnrl'pgPllPl'utioll fails, pruning of st']('('ted ('rop t1'('es, and thinnillg 
in ove1'dcnse s('('(lJing nne! sapling stands. 

Site preparation for regeneration 

The ground sud'a('\' on rpg('lH'rittioll arpas will he pn'parrd b}T re­
moving aucl piling tlIp slasb and COllllW[jng Yt'gp[atioll\\'ith fl, bu1Jdozl'l'. 
A toothed 1>l(l.{]t' or rain' is pl'efp]'(l.ble to Uw ('ollvt'lltiollai bullclozer 
blade. Only enough of thp slasll Il('('d b(' }'l'llloypd to permit PtlSY 
planting or. wlwl1 natnl'tll.n'g('llPration is ('xPt'('t{'(J. to (lXPOS(' surlkipnl 
bal'e miJl(lJ'aJ soil for a good s(lL'dbed. HoweyC'1', all compt'ting Vl'ge­
tation should be eluninated. 

Planting 

At the time' of [hp iJlVPlltoJ'Y in 1949, ] ,4] 5 aen's "'PH' classified as 
unstoekpcl or sto(·kt,d so low lhnt fill-in phnling \n1" lll'l'ckd. Ho\\-­
'c'Yel', in thL' im'('nlol'Y. units as smaU as 1 squal'(' ('hain W('J'(' classpd as 
needing planting. Obst'l'Yations during marking alld ell l ling siner' tIw 
inventory i))dieut{' that sonw of thl' il1'NlS so dns,;iflt'd an' [00 small 10 
be eonslth'l'('(l. ('OJ1SPquPlltJy, ('Lll'l'pnt l'slimatps illdi('llle about] ,000 
aeres need slIppl(,I1Wllla.l j'('g(lll('mlioll. To 1'('5[0('k lh('s[' IIn'as by 
the end of tht' fourlh {'lllUllg l)('riod. 10 to 20 IIe]'(',; should be' r('gl'Il('I'­
atecl in ])lost .naI'S. B('('[tus(' of Ul(' smull art'll ju lU't'd of J'('gPIH'nttioll 
on some ('ompal'tnwnts, l('ss thall 10 aC1'('8 may 1)(' J'('gelH'J'll.t('d in 
SOln(' vC'aJ's. 

Estlmatecl an'as to IJ(' l'C'W'lI('l'alt'd Oil tlte malltlg(ltll(,llt unit during 
the period covpred b:r tlip pl'e:WHl ('lilting budgt't at'(' as follows: 

• 


• 


• 
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• 
Area .Areato be 
reU,'I­

to be 
re{lell~erntfd eratedYear and compartm~nt (acres) J:~ear und compartment (acres)

1956; H)5!):
B 25-L____ ._~ ______________ _ C 1-23_____ ~~ ___________ ~ ___ _ 
B 30-]___ _~~ ___________ _ o C 5-25______________________ _ 1 
B 30-3 ____________________ _ 9 4 

4 
2 5 

B 30-6_____________________ _ 
G9-10______ _________ _ 2 1960:
Plot 1, Block cl6__ . __________ _ 2 P 2:~-26_____________________ _ 

19 1961:P 25-2!L _____________________ .51957; P 26-25_____________________ _C 2-21 ___ ~ __________________ _ 3C 8-30_____ ~ _ ___________ _ 1 
·1Plot 3, Block 47______________ _ .8
1 ] 962: 
6 l' 27-21'L_____________________ 8 

P 30-28___ ~__________________ ~2
1958;C 5-29_________ ~__ _________ 3, 


C 1l-:~9____ ._______ __ _____ 'l[ 20 

C 13-31______________________ ~: 


Because seed erops are infn'quent, al'lifieial regeneration will be 
relied on most of tlw time. rntil satisfactory methods of direct 
seeding are found, 1-1 ponderosa 01' Jdl'rf'Y pine nursery stock will 
be plantc?d. .AltllOUgh preliminary tests indicate that ponderosa 
pille planting stock is pl'eferable to Jeffrey pine, the latter should be 

~. nsed neal' sagebrush flats whe1'e frost damage may be a problem. 
A guide for fill-in planting and for determining the width of the 

marginal lUlplanted strip around the borders of unit areas follows: 
Do not plant closer t, rmy live trees than 7 feet plus 1 foot for each 
inch in diameter of the ,-~jsting tree 01' tl'Cl'S, up to a maximum distance 
of 20 feet. 
Pruning 

Selected crop trees ,,-jil be pruned to produce high-quality saw logs 
or peeler bolts. Trees will be Pl'Ulll'd to heigh ts in multiples of 
4-foot peeler bolts. Hl'ights ordinarily used wjil be 10 feet, 14 feet, 
and 18}~ feet above the ground. This provides for 1.2 foot stump and. 
o.a foot trimming allo\\-ance pel' bolt. 

('rop trees wiIl be sPlectecl in advance of pruning by a trained 
marker. Selected tl'(lpS should meet the followmg requirements: 

1. Be 011 areas from \\-hid) thc ovcrstory llas been removed. No 
crop trees sllOuld be.' within 30 feet of 01' under lean of an oldei· tree. 

2. Be (lit11(11' vigorous dominants 01' codominallts made dominant 
by release. 

a. Be capable of a growth of %jnch per 5 years 01' more-13 rmgs
pel' inch 01' less. 

4. Be selected at t1w rate of 7 pel' square chain or less (70 per acre). 
(Applies to net arC'a of pole group ,,-ith unstocked areas eliminated.) 

• 
5. Be on unit al'(\as where the anl'fige d. b. h. of tJlC dominants is 

12 inches 01' less . 

6. Haye all average branch size of 2}~ inches 01' less. 

I 
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7. Not have the following disqualifying characteristics: 
(1) Crook (5) Mistletoe in-Continued 
(2) Rot (c) Branches to be 'removed by 
(3) Large scars pruning if within 1 foot of the 
(4) Buyonet-top trunk 
(5) Mistletoe in: (6) Excessive sweep 

(a) Trunk (7) Forks 
(b) Branches above pruning height 

8..Have at least fOUT-tenths of total height of tree in live crown after 
prumng. 
Thinning 

Except in seedling and sapling thickets, stands usually will not be 
thinned unless a mfd'ketable product can be harvested. A spacing of 
9 by 9 feet will be used in thilming seedling and sapling stands. 
Ocea::;ionally poorly formed trees may be removed to free a potential 
Cl:Op trl'e for pruning. On some al'l'as, cll'anings may be necessary in 
seedling and sapling stands in onLl'r to l'liminate mistletoe. An occa­
sional mistletoe-infected tn'e may also be removed from pole stands. 

A large-seale stud~T of thinning costs is plannl'd for overdensc 
sl'l'uling and sap1ing sb:mds. If this study shows that such stands can 
be thiJmecL ('('onomi('n.lly, thC'y wjli be thinned after the ovel'story has 
been remoyC'd. 

In mi.wd stands of pint' and fir seedlings and saplings, thinning wiil 
be accomplished partly by Christmas tree saIl'S. 

STAND ENEMIES 

The forest managPl' must bp on t,h(' alcrt· to detect any potential 
lossps from insects 01' clispasc' and takp appropriate action. No known 
('onclitions requil'P tn'atm('nts OtlIN' than thosp alJ'Nl.dy discussed. 
1\fistjAoe damage in se('dling and sapling stands, ho\\'ev('I', needs to be 
mOTe fully evuluatpcL and special mpasuJ'('s should be taken if tbe 
damage I)L'oves l1Pu,vy.

Porcupines are a s(,1'ious hazard to the younger eoudition ('lasses. 
A plan of eontl'ol by poisoning and shooting is in operation and will be 
eontinued. 

LOGGING 

SkiddiJlg usually will be done with a skid eat and winch. Arches 
will not be used unless approved hy the forest manager for speeial 
situations. 

As all c.ompartments have been cut over at least once, existing skid 
roads will be uSl'd. K ew roads will be held to tbe absolute minimum. 

Tractor roads shall be flagged prior to felling so that In'cs ean be 
felled towards the roads. 

Because the bulk oJ tilt, volume dlll'ing the first cutting periods will 
come from release ('uts, prevention of logging damage is a jot of very 
high priority. 

SNAG FALLING AND SLASH DISPOSAL 

Snags will be felled cUl'l'ently aIt('r logging is completed each y('al·. 
They will orclinarilylw 1'('11(>(1 'Nil.h a power saw. Pulling, pushing, or 

• 

• 


• 

burning snags is not ]'e('onunended. Pulling and pllShing snags with 

http:alJ'Nl.dy
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• 
tractors often eauses excessive damage to young growth. Burning 
snags is undesirable because sometimes the fires carry oyer lUltil 
spring; also the job cannot be done efficiently dmi>lg avemge 'winters 
at Blacks ~rountain, and consequently snags remain dlU"ing part of 
another fhe season. 

Slash disposal will be carried on only in 50..;foot strips on each side 
of roads, where the slash will either be piled and blU"ned ot lopped when 
the residual stand makes burning undesirable, and in areas clear cut 
for regeneration. Slash disposal 011 regeneration areas is conducted 
as part of site preparation. 

TRANSPORTATION 

Except for about 2 miles of road on the upper slope of Patterson 
~loul1tain. the entire road system for the l'xperimental forest is com­
pletecl. The road necessary for logging the upper slope of Patterson 
},:fountain \\-ill be constructed at t1w time of logging. ., 

Logs can be trucked over public roads to mills at Little Valley, 

approximately 15 miles; Susanville, 40 miles; Chester, 45 miles; and 

in the Burney area, 50 miles. The Western Pncific Railroad passes 

within 2 miles of the expcrimental forest nnd logs could be haulcd by 

n1,il to mills at Little Vnlley nnd Susanville and more clistnnt points, 

if a suitable' rate could be obtained for til(' small volume of timber cut. 


'. 
 RECORD KEEPING 


Reeords will be kept to aid in c:arrying out this plan and to flU"nish 
a history of the operation of the pilot-plant test of forest management. 

Cutting 

Trees markNl for cutting will be tallied by d. b. h., species, Dunning 

tree dass, and condition dass. Annunl summaries of yolume marked 

will be prepared 10J" each eompartmen t. 


01"088 (wei net 8cale will he kept f01" each compartment. Summaries 

showing mUlual and cumulatiye cut by spPeil'S will be prepared. 

,Vhere the scale has not been kept sppamtt' by eompartmpnts, the 

scnic will be promtNL to ('ompartmpnts on the basis of marh'd volume. 


A record of the total s('asonal cut will also be kppt, and will include 

the cut by years and eunnrIative cut. 


Regeneration and Timber Stand Improvement 

Annua] and cunnrIati \'e 1"N'ol"(ls by eompnrtuwllts and for the 

manng('ment unit will be krpt of til(' iL<'I"('S and llumi>P1" of t1"(,('S Ot· 


s(,N1 spots plnntpci. CompartnlC'nt mnps \\rill be' pn'parNI showing 

loeation of unit ar'pas planted. Records imd maps of al"('as 1"Pgenerated 

natumJI.Y will also 1)(' kept. 


• 
The total numlwr of lrp(,s pruned "rill be I'('col"([e(l for ('aeh eOlH­


partment. '['h(, trecs will be eount('d at the time of marking fot· 

pruning. The d. b. h. and bright pruned will be' f"('C"onkcl [oJ" rv('ry 

tenth tree talliN/. Annual atHL C"umuln,lin' SUlrUllfLrit's will be prrparecl 

showing number of trees and gross area pnllll'cl ill tlw manfLgemcn t 

unit. 
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Costs and Receipts 

The cost of aU aeti \~itil's \\rill bl' reeorded and sumnU\.I·iZNL IUlllllallv. • 
CllIDlliative records of nIl l"C'l,eipts will illso 1)(' hpt. U 

Forms 

When necessary the fOtl'st nULuagl'r will prepare ncw forIlls 01' 
revise l'xisting forms so tbat the' C'ssl'nlin.l rN'ol'(ls and slllnnuLries 
can 1)(' C'('onomi.call.'" k<'pt in 1'L'ildilyuSfLhlp form. 

COORDINATION WITH OTHER USES 

Water Use 

Slopes fLrt' modl'rate, most of til\' pl'ccipitfLtioll OCClII'S itS snow, and 
the soil it> 115ghl.'" pcrlllt'able. Blll'faet' flow from the' l'xl)('rimC'ntaL 
forest enters I), fil),t without an outlet. III fad, much of tilt' Wl),tel' 
sinks into the ground before it ],P1Witl'S thi:-; flnL C'on;;pquPJltly, 
spccifLl consicLl'ration [01' \I-fLter l'clfLtions 'will 1)(' rl'stri('led to n1fLintl'­
llmwe of propN' cLrainn,gC' on the forest ronds and instaLlntion of water 
lliversion cross-checks on stl'ep skicL l'ofLcls. 

Grazing 

Tbe expPl'inwntnl fOI'(·;;t is \\-ithin a r('gular ('attic' lLllotmC'nl of thl' 
LfLsspn XaliOllfLl. Fol't'st. Xo l'ritieul problpms IHwe t),ris('11 itS :n·L.• 
If gl'fizing dnmngp to 11('\\- I'('produclioll should bN'Om(' ('.'(('('ssive, U 

supplement to this plfL/l will b(' pl'('pat'pd to eon'1' tltl' situation. 

COORDINATION WITH LASSEN NATIONAL FOREST 

Insofar as is consisll'Jlt \\'ilh tilt' 1'C'sNtrclt objrC'lin's of tIll' ('xpP,l'i­
mental forest, sulps poliei('s, ulilizution standards, and sCHling' p:'ut­
Liees will eOllfonll with till' polieil's ill t'ffe('1 011 tll(· Ll1sS(·tl .:\rltiorud 
li'orrst. 

PLAN REVISION 

This pInn will be 1'('\'isl'd in J962, and llrl' fi!'ldwork for llrl' t'l'\'isiOH 
should be eompll'tl'd in 1961. Tltl' 1'l'\risi01t should. Iw i)asl'd. 011 U 

condition-class lllfLP of tltl' (':qwl'illlelllal for('st. Tllis mup should be 
prepurecl from at'rial photos on f~ s('n,I(· of t),PPl'oximn,tply 1:10.000. 
The pole sizto fLlld youllgc'l' ('oodi (ion dass('s sholl1l1 b(' Sl'Pllnlt(~d into 
three 01' mon' fLgl' dn.ssl's illslpud of 111(' two siz(' l'Ius:ws as in tilt' 104.9 
inventory. TIl(' limits of UH'SP o.ge (·Iass(·;; will dl']wnd sot1l('wlmt 011 
the dist.inf't,ion tlmt ('all 1)(' Inil.d(l 011 til(' pllOlos. R<'sl'l1r(·h 011 l<'elt­
niqUl's in til('. a]>pli('ntioll of lkl'ial photos ill ('Olldilion class nl:1.pping 
and volume illv('ntory would 1)(> highly d('simhlp hl'I'OI'(' !Iw rl'in\'putory. 

If the conditions \\'0.1'1'1\'111, lhis plan IllH,), 1)(, IUHl'lIde(/ bynwlllomn­
dum befol'(' 1962 if appron'd b.\" the ChiPl' of tlw FOI'('sf .\falll1gc·/llent .' 
Diyision, ('alifol'lliiL FOt'l'st and Hang(' EXj)Pl'im('nt:. :-itation. 
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