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Financial Aspects of Selective Cutting in the 
~1anagenlel1t of Second-Growth :eine~ 
Hardwood Forests West of the Missis
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By ]L H. HEnwr.ufl, jof(I.~t econolllist, Southern Fonst Experiment Station, W. E. 
13o~m, senior forest economist, SOl/than Forest Experiment Station, and BURT 
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I~TRODUCTION 

The shortleaf pille-loblolly pillP-hnl'dwood forests west of the :Mis
sissippi River typically lU'P young second-growth forests. Then' is 
"pry little old-growth timber, Iwd not much second growth large 
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enough for good sawlogs. In mc.st stands, all of the merchantable 
trees have been cut at least once during til(' pnst 30 years, alldthe 
residual stands have heen damaged by repeated fires. In conse
quence, practically all of the stands, ('xeept some of those that have 
come up on abandoned fields, nrc undl'/·sLoeked. Smnll tIw's m'p too 
few and too unevenly distributed to milke full stnnds, nnd the> stocking 
of larger t/'ccs is still more inndequiIte. In the nYN'age stand, therc 
are less than one-fourth ns many trN'S more than 12 illches in diameter 
as there should be to utiliZe> fully the pl'Oductive cupacity of the forest 
land, .Many of the trees have C'l'Ookl'd 0:' limby stems and inadequn,te 
crowns, 0/' an' fin'-sea/TNI n,lId pnrtililly (kenyed, Or for otlH'/' rcnson>; 
are growing slowly and llot likC'l~v to lllllh good tim bel'. Till' stands 
nre ~ene/,HlIy uneven-aged, c'x('C'pL (hose 0/\ old liclds, and evplI thosp 
exhibit a ('ollsidembll' mngC' of t/'Pl' siz('s, \Yhdlwr thp sLands nrc 
denSe> or OP('II, large alld smnll t/'pl'S :1rl' usullily illtermingled, singly 
and ill groups. 

Tlw Ilwthods of exploitation tlmt prevailed in thl' past HI'(' not. well 
adapted to the undl'rstochd young stallds of totlny. It is IH'('l'SSIU',V 
to adopt 'flew l11l'Lho<is, ·whieb will yil'ld It /'easonabk ClIITl'nt ineonw to 
landowllers and opl'nl,lors, lllld nt tlH' 5n111(' tinw P!HI bk tbe forC'st 
to build up it growing stoek moJ'(' in hnnnony with thl' pwd uetivc' 
eapu,city of the land. H prod uctioll of snwlogs is to be pl'/'mallcnt 
and profitablc, cutting p1'llctict'S in the' woods must be constantly 
studied and revised to nsslll.'p g'rl':1t('r nnel mo/'l' valuable yields, and 
utilization standlu'ds and 111l'thods of transportation must be improYl'C1 
to il1('reas(' the margin of in('onH' o\'el' ('ost. Thesl' 11I'e not impossihll' 
objectiYl's; they do, ho\\'e\'e1', dl'mand a /'('nlisti(, vipw of tlll' situation 
and intdligel1t pln,nning. Thl' time Iws ('onw whl'n thl' I)('sl bmills 
of the fOI'est-p/'oduels indust/'ies must bl' applil'c\ to the' wuods' l'lId 
of the opl'rations and not l'onfinl'd to UH' lllilllUfaelul'P and sale' of 
lumbm'. 

The dpYl'lopment of lllodl'l'II motor trucks and tm.ill'rs hns mil.dl' it 
possible to adopt nwtllOds 01' logging !llttL would not haYl' l.H'l'n Pl'Ht'
tical a f0W years ngo. ,,·ilh milnwd loggillg, ('OUIIIIOlliy employed in 
the lnrgC'l' olwrn.tions in th(' South, lhpn~ WilS little opportunity for 
adaptillg ('.utting olw/'ations to (~\Il'rt'nt markl't demands. If iLn area 
supporting lo"'-gra,(/<' (im1}('/' ,,·I1,S /}('illg loggpd, (>ver,rthiug \\'as satis
factory so long ns LlH' demand wns for low-grade eonsU'uetionma(p
rial; but if the demHnd shifted to high-gnul(\, matprinl nlld the IlNtrl'>;t 
stand of higl,-gnl.lk timlwr \\·1I.S 15 lIlile's awny from the ruilroad, it 
wns prlle-tienJly impossil)ll' to pick up l1ud moye to titn,t arC'H. The 
mill could fill only those> o1'd('rs ealling for tbl> grade of mntc'rinl tbnt 
wns h('ing ell t at thl' tinw. III logging wi til trlle-ks, OIl the other hnnd, 
it is pnt.irciy fl'nsible to cut whol (he mHrkl't· dC'll1u.ncls. If nn ortie/' 
ealls fot' Ilu{.h'l'inl of sp('(~in.l siz(' or gmde, iL is possible to cut the logs, 
deliver tllPm to the mill, Sfl,W tlH'Jl1 lip, lJ.lld pinel' the luml.)('l' in dry 
kilns within l1 day or two, n,nd be ready to ship within a Jl'W days. 
Thus, the timh(>[' operll,tor cn,n take full adv:l.1I (nge of market fluc
tuations, ctLn snlvn.ge tim her killed hy fin', insects, oj' windstorms, 
alld can make thilluings ns n.nd Whl'l'e llwy a/'e needed, In this way, 
much mn,terinJ eu,n bf' utiliz('(l thn,t would be lost if its cxtrnction 
depended upon renehing it by railroad. 

This bulletin pres('lIts llH' /'('slllt>; of n. study of sOlTle of the economic 
aspects of timber uutllagement in tbe shortlenf pine-lohlolly pine
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hardwood type west of the Mississippi River. The purpose of this 
study was two-fold: First, to tcst on a commercial logging operatioll 
the financial feltsibility of light cuts under the selective method; and, 
second, to show owners how to apply the results of the study in man
aging second-growth forests of this type so as to maintain profitable 
opera-tions now and produce grr~Lter yields of better timber in the 
future. 

The system of mltnltgement that \\ias investigltted is frequen,tly 
referred to in this report ItS "sdective timber management." It is 
descrihed in 'Part 1. It was chosen [or intensive study of its finan
cial aspects because it appelu'ed to be l'eitdily applicable to the mixed, 
uneven-aged, second-growth stl1.ncls that gel\ernlly oecm' in the region. 
Selective timber Inanng('ment has not becll tcstl'C1 in this forest type 
hy a long period of tr.'in.l, fLnd subscqul'nt developnwIlt of the stauds 
under the trt'atmenL prescrihed mIt}' indicn,te the lH'ed of llIodifi
cations. So fltr, ho\\'ev('r, i11e system bfts proved satisfactory on 
the study area. 

i. The perl1HtnCnt snmple plots, near Crossett, Ark., that werc pro
vided by the Crossett Lumber CompullY for tlw field work of the 
studies discllssed 11('re 'VC'I"(' IOtl1.ted in second-growth [Orl'sts sdected 
us typienJ of the region. The old-growth tim bel' WflS cut n.bou t 1 9 13; 
prndicn.lly nil the I11NThn.ntuliIP pine [1I1d moat of the high-gmdo 
hardwood "rees were rCll1oYed. Before protective measures wcn' 
adopted, in 1927, frequc'.ltt fires destroYl~d mnny of the smaller 
trees and injured the larger OIl('S. Even since 1927, thNC have bCl'1l 
st'Hrlll (IPstructivc firc's within the protedNl nrc-n.. Consequcntly 
then' is hut little utlYlwee YOllng growth, find IImny of til(' In.rgl'l' 
trees httyc ddec,tive butt logs, ltl the sn.mph' plots, pines n.nd hard
woods e:teh m:tke up approximn.ll'ly 50 peret'!lt oJ the number of treC's 
above 11 inehes in dia!1wtt'l', but in the sll1111kr dinmetcl's pincs are 
:tbout twiee as numerOllS ns hanlwoods,:l 

Becn.use oC thl' ml1.ny economic- phuses of Ulese studies and the 
vuri('d /!'chniqu('s !1ee('ssary to deal with them, it hns heen eOIlYcnient 
to arrnllge L1H' subjeet mnHer of this hlliktin ill 10llr parts. 

Pttrt J r~xpln.ills the nmjor objeetiYes of selectiv(' ("utting ill manage
ment of secoud-growth shortl('il f pill(,-Iohlolly pi lIe-hilnh\'oou forests 
und t.he problems involn'd in starting find (:t1.rryillg 011 n. program of 
mnnngel1wnt for sllstainNI yield. H eont.ribllt!'s to nn undel'stlwd
ing oJ the natlll'(' of tht, forest;., eSlwciu.\ly of the gn,n,t rnnge ill vnl
lies of the indi\Tidlln.l tret's. H .,llso ftims to make dt'tu the natural 
factors of forest production; :11l' precau Lions !I('e(lPd to COllsprYe 
them; and tbc need of cutting F!':H'ticc's thnt will yil'ld immediate 
income and at'the same time lny [Ollnda,liolls Jor !ill'ger future in
comeS.

'1. 'Purt II reports 011 tllOrough tt'sts, in co 111 111 erci al logging operations, 
to determine the costs alld the genC'rnl feilsibility of selecti\'('. cutting 
of different \Tolul11l's per acre, le:wing speeiJied volumes itS the bnsis 
fm :.'i;tUL"C growth. Th('se t('sts h:we proyed that on Hl(' f\n.t lands and 
gentle slopes ehu.rncterislic of til(' ("pgioll, if suiUl.hle logging equip.,. 
ment ancl nwthods an' C'mplo)' ('(I , thc' volume cut can be adjusted to 
the 11('('(ls of sound forest 111lUlngeml'nt without any filln-ncial loss, 

I A llst o( thu cOUlt",onand bOtllUicIlluIlU1CS of the cOUlmercial tree species preS('nt is given in the appendix. 
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Part III describes techniques by which individual tree and log val
ues can be determined with reasonable n,ccurn.ey, and presents the re
sults of applying them to the study data. These findings are directly 
applienble over a considerable area. The cost data nre vnlid over a 
still wider territory. Of chief importance, however, is the showing 
that the second-growth pine-hnrdwood forests contnin a wide rallge 
of values which owners cnn recover most profitahly by cutting only 
the trees that will yield necessary immediate income nnd preserving 
those that will continue to grow at a profitnble rate. The desirability 
of close study oi each property by the owner, or by a competent tech
nician in his behn.lf, is emphasized. 

Part IV deals with the applicn.tion to second-growth pine-hardwood 
stands of the selective-cutting n1l'thods developed in the studies. It 
sums up the results of the stuciips fl'om the viewpoint of ohtaining 
currently needed forest products, and incolllr for the O'>\'ne1', the oper
ator, and workers hy opern,tiolls conducted in such a manlier that even 
better returns can he l'xprcted ill the futme. 

•
I. 	SELECTIVE CUTTING AND I~OREST PROBLEMS TNVOTJVED 

IN MANAGEMENT FOR SUSTAINED YIELD 

Ln.rge n.rl'I\S of In.lld in A.rkn,nsns. Louisiana, Texas, nnd souLhenstet'I1 
Okln}lOmtt benr stnl1ds of shortlenf and loblolly pines. oftc'n containing 
substantial volumes of up1nnd hnrdwoods. Surveys Illld studies have 
well established the fact that these forests are producing less thn.n bnlf 
as much timber ns they are cn.pable of producing. Undoubtedly, gen
eral application of sound principles of forest management could double 
the rate of productiol1 in 20 YC'lu's 01' less. 

SUSTAINED-YmLD :MANAGEMENT 

A. major objec.tive of sound forest manngement is sustaill0d yidd. 
Sustained-yield forest I11tlnngeI11Cnt may bC' (\('filwd as mnnngellH'nt of 
a given forcst trnct under n. systematic plan whereby it yields a 
sUbstantially constant output of timber produets.

In placing forests undcr sustained-yie1d manngemcmt, the aim is not 
merely to maintain pl'('s('nt output, but fm-t:her than tllllt, to build up 
the stnnds so that they will yield mOl'e and iwt.ter timbcr. Fort'st 
OWIll'l"S should not be sn.tisfied "with thc low yields fl'om llegketeci and 
mismanaged forests. Mismanngelllcnt consists of prcmnture cutting 
of trees nlld standsj removal of t1)(' hetter {;rees, lenying the poore~' 
oueSj fn,ilurc to ]'eguIn.tl' (il'IlSity by thinning o\'('l's\ock('(1 stnnds flnd 
filling hlank spnces jn lmdel'SLocJn,d stl1/lds; Jnek of provision for l'('gel1
emtionj nnd abspnec of proteetiion ngn,inst fil'c and other sources of 
dnmage. ForC'st.s hn,udled ill this mnnnC't· e:llmot produce more than • 
a fraction of their potentinl yidds, C'itlll'l' in volume or ill qUlllity. 

WIlile sustaiJled-yield manngemC'nt cnn he applied with vnl'ious 
degrees of profit to 1110St forest, 111'o1)(,l'ties, mnny do not n,t pl'l'sent 
qualify. For example, on til(' 1nl'ge lll'('ns WI1('I'(' all of the mercllllntable 
timber hilS beel1 cut or will be eut within a few yenl'S, reiul'lls will not 
meet cnrrying ('hn,l'g<'s JOl'lllltny ycars to come, no matter how well the 
land may be managed. 

http:eguIn.tl
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SELECTIVE TIMBER CUTTING 

In understocked stands, which constitute more than 90 percent of 
the forests of t.his region, the aim of sust.ained-yield management is to 
build up the volume and quality of the merchantable timbel'. The 
volume can be increased by currently removing less volume than is 
added by growth, and the quality can be improved by removing trees 
of poor form ami vigor and holding the better-formed and more vigor
ous trees until they arc financially mature. These purposes can be 
accomplished by light. and fl"l'CIUent selective cutting. 

Forest numagement in gelleral involves several difl"erent kinds of cut
ting, namely, release cutting, thinning, improvement cutting, and 
harvest cutting. Release cutting is done to free desirable sprout.s, 
seedlings, and small saplings from harmful eompetition; t.hinning is 
to reduce density in stands of large sfl.plings and poles; improvement 
cutt.ing, sometimesillcluding thinning, involves the removnl of less 
desimble trees in stands of any size above saplings; and harvest cut
ting takes the mature tn'('s of the main crop. Selection cut.ting is one 
of several harvest-cutting methods. In fOI·C'Rts cut under the select.ion 
method, the operations may tnke place in sequence as stated above 01', 

more generaIly, may be combined in one or more cuttings ill which all 
of the purposes indiented are accomplished each time the area is cut 
over. The tC'rm "seiee,tive cutting" in this report connot.es aU these 
t.ypes of cutting. 

The merchnnta,blC' timber stnnd is neyer cut all at. once but., inst.ead, 
single trees, usunJly the InrgN;t, or small groups of trees nre removed 
and reproduction is obtn.ilwd under the remaining stand and in the 
openings. A growing stoele inelucling trcC's of n.ll siz('s, from seedlings 
to sawlog tre('s, is left. Under this S)Tstem, timber can be harvested 
from the same stnnd continuously. without the long wuiting periods 
tlw,t !Lre required under otbpr m('thods of cutting. 

Selective cutting ean be nppliC'd to on(' acre, olle stand, 01' a whole 
forest property. 'Hlen applied to an organized forest, it becomes 
more than it 111l'thod of cutting; it boeomes n. system of forest. manage
111 ('nt, innsl1luch as it die-tates the e1wracter of the protection system, 
the lay-out of roads, the mdhod of logging, the organization 
of the forC'st into working units, the order of cutting operations, 
and the size and e1ll1.rneter of the sawmills and other proc
essing plnnts. This system of mnnagel1lent, built around the selec
tion nwthod of clltting, is designated as "selectiye timber manage
ment" throughout this report. 

In un orgnnized industrinl fOl"C'st, select.ive timber management 
contempJn.tes cutting in 1110st of the compartments or subdivisions 
at. intel"yals of 3· to 12 years. Although cutting n.nd logging are 
carried on periodically in each compart.ment, t.he operations are 
continuous in the forest as a whole. It is the aim to cut over as many 
compartments en,eh year ns wjlJ yield enough timber to meet the 
requirements of the owner, within limits set by the productive capacity 
of his forest, the manufacturing capacity of his mill, and his ability 
to market the product at a, profit. The choice of the compartments 
to be cut each year is guided mainly by: (1) the rell1tive ripeness of 

http:connot.es
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the stands for culLum] and harvest cutting; and (2) the desirability 
of equalizing logging CO!;ts through- bn.lancing short against long hauls 
from stump to mjll. 

The data on costs and returns and tbe discllssion of values derived 

from the tests made in this study npply dirl'etly to s('kcthre-cutting 

practices regardless of the parti('ular oypr-all management system 

employed, In Patt. IV, tll(' nppliclllioJ) of this material to sekcti\rp 

management of un ol'ganizC'd forest is indi('atNI. HOWP\TCI', a full 

treatment of this subject, which covel'S tht' pJ'o(wluJ'es thl'OlIgh whidl 

an industriul fOl'cst property ])('COllH'S a going bu~iness, would requil'e 

more space than CI111 be giycn in this bulletin. 


SUUDIYISION OF FOHEST PHOI'ERTY 

Actual woods olJ('ratiom; 1'01' slisLailwd yirld must be appiipd to 
definite units of 111'('11 nnd Sl)('('ifie growing-stock eonditions. Befo\'p 
cut,ting is startrd. n. for('st should 1)(' SIII)(li\'id('d in.to blocks and com
partments 1'0/' PlII'POS('S of administration, contL'ol of logging, and • 
record keeping. In ]nrge prolwrtics, bloeks usually exeeec\ 50,000 
acres in area. ComplLt'tnwnts n.l't' finn.l units of !11nnagemcnt n.ne! on 
iu.l'ge 1)I'ol)('rtics uSllnlly ineillc\c from 300 to 1,500 Itel'PS, bounded hy 
a combination of ronds, sh'('ams, nnd lnlldlill('s. III a eOlln(I'y eovel'pd 
hy a pub]je-lnnd sUI've,'" sef'tiolls of 040 nc'l'C's Ot' smn.llpl' al'e ('onY('lli('nt 
units, AU ('ompnrtnwnt. houlldfll'ic's should />P plainly mnl'ked Oil 
tllt' ground lLlle! ac'cul'aU']y mnpped. 

It is advnntngpolls to seg/'egat(' htll'(/,,'ood bottom IlLllds in sepurut(' 
compartments, but it is not neel'ssal','>' thnt pille stll.llds 1)(' sepu,l'l1.tcd 
by stand eonditiolls, for aftI'/' some ."{,III'R of se/('ctive managNIl('lIt uJI 
pine stnuds will tend to \wc'orn(' fn,iri:v unifol'm ns Lo stand condition. 
Comportments, beillf!' tlJ(' units of r('('o/'<I keeping and loggillg ('ontrol, 
should hC' cnl'('fun~, 1nid out 1'01' p<'l'mnllC'I1(,(' lind with the ddinit{. 
pm'pose of ('stah1ishing nnd mninininillg' an nd('qll:tte but simpl(' 
system of pel'rnn.nellt I't't'ol'ds. It is ob\' ious t hil t a w('Il-c\(lvist'ti rond 
systelll is llec't'ssnlT if tJJt' lmn'sf ('osts possib!(' aI'(' to be attained by
motorized logging. 

Iron EST PnOTECTION 

FOl'l'st protection is ('ssPlltinl to slIstnilled yidd and should be 
initiated enrly ill finy managt'I1Wllt pl'Ogmm. 

FlHE 

Protection against fil'(' involn's the 1)t'ev0l1tion of fOI't'st fil'('s and 
theil' prompt detection nnd ('fIieil'IlL SUPPI'('ssion. For eOlltillupd forest 
produetioll in this JOI'PSt t:YlW, n, 1'(':lsonn.hl(, go:)l limits tiJp :lV(,I'uge 
al'en, burned annunlly to It'ss than 1 lW1T('l1t of tile' 111'l':l Ill'Olt'<'t('d. 
Statc prott'ction, ns ol'gn.lli7.(:ti ulHkl' tht' C!nI'.kt'-~L·Nnry In,\\" of 1024, 
costs tht' private OWIl('1' ill this l'pgiol1 lwtwt'en 2 ('NIts nlld 4- cents all 
acre; how('n!', ('m('rgeney eOllditions may ref/llil'(' ndditiOllul ('xpt'ndi
ditmes b}T the ownpl'. 

Two (,OtIC I itiolls tIlll t elwl'fleteri7.c selectively clltsirortit'nJpillt,-lohlolly 
pine-hardwood fOrt'sts mnke fire pl'oteetioll I'P]n,live/y ellsy. The first is 
the small amount of fuel on the ground, which not only lessens the 
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danger that fIres will cause heavy damag{' to tIl(' liying trees but also 
makes it possible to construct fir{' lin{'s cheaply ,tud expeditiously. 
The second is the density of the 1'{'serYNI stand, which r{'duces the 
velocity of the wind. It is common knowledgt' thu.t in this r{'gion 
fires are far l('ss difficult to control on timlw1"(,d a,rpas than in the open 
or in yery light stands. The praclic'> of cutting pulpwood from tops 
of felledsa.wlog trt't's fmther reduces the fire hazard and permits more 
efficiC'nt control of fires. 

Scl{'ctiyC' timb{'r 1l1anagC'ment will bC' suc('essful only if accidental 
firl's aI'£' hl'ld to a minimum. COlltroiIPd burning to aid in tllc reduc
tion of hnnlwood brush (3) 4 on SOI11(' nr('ns nuty have n place. As yet, 
tllP usC' or firC' fOl" this purposl' is ill till' t'xlwrimC'ntal stage, and a COll

sidC'L"llble amount of I"('s('nrch is still. needed bdOl'C' definite conclusions 
ean 1)(' dm,wn. 

ISSEGTS 

Obs('rvations lll11d(' in s('ket inly logg'('d stllnds indicll tl' that inspets, 
parti(,lllnrl~' tllf' ('ng'I'nn'r b£'PlI(, Ups) nnd to a It'ss dpg'rpl' tht' southern 
pinl' bl'PU(' (J)endrocfolllls fI'lJll.tlllis), haY(' kilIPd SOJIIl' timber. The 
Yolllml' of the' tl'(,('S kill('d. how(,YPl", hns gml'ndly b('('11 nn insignificant: 
proportion of thl' toLnl YOIUl1ll' of tIll' stnnrl. 'rlH' liltll' dnmngl' donl' 
hns bt'('n in stnllds loggl'd during th(, SllI1l1l1l'J', pnJ'ticulnriy in. t.hosC' 
IOggNI during U Yl'ry (!J.y lwriod. OC('Hsionnlly Iwl'llL's Hrr attrnetpd 
to nnd infC'st trC'l's thnt. Irnyl' bl'('n bndly S(,flITNI ill logging, morl' 
oftl'n thost' with wounds on tbe UPJlPl' tl'unk than thos(1 with butt 
wounds. COlltrol in most (':1SPS is quitl' Pltsily :w('omplishl'd by il1
strueting snw crews to Jl'll n.1I (TN'S thnt han' bl'('11 badly injured in 
thl' UpPl'l' stl'll1S during n.n ('xtJ'('nlrly dry Iwriod. 

As is commonly knO\\'n, thN(' is alwnys dnngl'r of some damngl' 
from insects during thC' dry Sl1J11111l'r months ('Y('n though no cutting 
is in progl'l'ss. This small loss, how('Y('r. is not C'onsidf'rt'd a sl'riQus 
dl'l(,ITrnt to growing shortll'nf nml loblolly pine'. S('lpetiyp cutting, 
which J'l'll)OY('S (ill' un(hrirt~· nnrl l'(,S('IT('i3 the thrifty (('C'es, should 
control rnthe1' tban inen'ns(' this dnmngC'. 

FUNGI on DECAY 

All timl)('r stnnds contnin S0111(' t.rC'(>s that hnn> h('('n attaeked by 
l'ot-enllsing rungi. l'nnl:1nllgt'd s('('olld-growth stnnds, pat·ticularly, 
in which nlllow-q\lnl.it~· indi"idunls \\"('1'(' ldt from till' first nnd later 
cuts ('o11tl1in rC'lntivl'ly lnrg(' numlwrs or inf(,et('d h'PPS, p:1rtly Iwcause 
of injUl'il's from fon'st fil'(ls. Such tn'ps should bp 1'('1110y('(1 Jrom tllt' 
stand as endy as possibh'. \Yith fr('qUl'nl light euts thl' l1lunbl'l' of 
infl'ctl'CI Lrl'('s nnd (hl' loss of YOIUJl)f' cnn undoubll'dly be reduced 
almost to the' vanishing point within n relutiyc,ly Jew YC'~lI's. 

DISTURBANCE OF GROWTH BY CUTTING OPERATIONS 

"11('11 it is rl'C'ognizl'd that growing conditions npPl'oH.C'h till' opti
mum in full)' stoek('d stnnds lind thnt such a stand consisting of useful 
spl'ci('s nnel t1'(,('S of inll11l'd in «, 01' Pl'Osp(.'C'tiyc value is laying on a 

'!tulie number) in parentheses refer to lAtcrnt.ufl~ Cited, p. 103. 
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ma.ximum of wood growth, it is obvious that m-planned cutting 
operations may impair this maximum production. If too heavy cut
ting occurs, not only will a,ll inadequate number of trees remain to lay 
on growth but those remaining may also be injured by excessive ex
posure to ice and wind. .A program of light and frequrnt cutting is 
the simplest means of protecting se('ond.-growth stands against set
backs in growth. In shortleaf-Ioblolly pine stands, this m('ltns 
removing every 3 tei 12 yelu's from 50 to 100 p('rCl'n t of tllt' periodic 
increase in volmne, which is llsually equivalt'nt to 20 to 40 per('t'llt 
of the total merchantable volume. Tht' shorter cutting intervals 
are suitable for small, closely supcrvis('d properties, n.nd t.he longel' for 
properties where cutting m'eas 'would be too ('xt(,l1sive or stocking is 
too light to yield sufficient; vohune if cutting occurred every 3 to 7 
years in each pOI-tion. 

This light and frequent cutting procedure appIie's to virtunny ail 
species represented by merchantll.blP-size c1assrs. Although mature 
individual trees of un the species "eprt'sl'llte'd cnn lIslInlly Iw ha,rvested 
in the same operations, in stunds luwing many t1"('('S approaching 
ma,turity special cutting proced UI"C>S JI1Il.'y be n('ecssl1l'Y to lLVoid 
disproportionate regeneration of tIl(' 1('ss desired species. 

vVhenever for financial reasons morc yolume hus to be l"emovwl 
than a uniform light cut will provjde, the additional cutting "houJd 
generally be mnd(' in th(' most mahn'(' groups, leaving I1.S much of lhe 
stand fully stocked as possible. Othe1"wis(', losses of prod lIctiOIl will 
be. caused by diverting growth from merehnntllble timber to brusb 
and regeneration. 

Even light cutting invokes some injury to the stand, the extf'nt of 
which depends on tll(' care eXercis('d in felling and skidding. Deter
mination of till' desirnbk length of cutting cyclt- (pC'riod between 
successive cuttings) may be cOllsidl'rH.bly influcnc('d by observations 
on the relatiye' number and persistenc(' of injuries assocint('d with 
different cutting intervnls. \Yitll well-trained workmeu) however, 
these illj uries nr(' negligible. 

THE SIGNIFICANCE OF THE GROWING STOCK 

Selectiv(' timber mnnl1g('ment for sustained yidd aims to improve 
the growing stock by light seh'cLive euts nt short intel"Ynis. Since a,}) 
ample, vigorous, n,nd high-qllnJity growing stoel\: is l"l'qUilWI for maxi
mum yields and rdurtls, the growing stock is defined, classified, and 
discussed hel"(' .in some detail (2). 

CLASSIFICATION OF GHOWING STOCK 

The total g7'owing 8tock on a giV('n area consists of all trees growing 
theTeoll, of whatever ugl' and speei('s. It includes seedlings and sap
lings, as well as trees of pole and sawlog size, whether mel"chll.nt.1tble 
or unmerchantable. It may appropriately be thought of as a variable 
quantity to which nature is eontinuully adding and ft'om ',\'"11ioh, within 
conservative limits, any clesiT~d portion call he withdmwl1. It;"l best 
evaluated in t('rms of the Ilumb('l" of tl"t'es ill ('neh diameter cla:;3, as 
shown by figurro 1, A, for It typienl 40-ucn' s(,(~olld-growth stand ill the 
Crossett Experimental Forest. It may also be mcnsurcd in terms of 

•
.. 

.' 




"( ... " • 

. 

'i' 

"00" 
GROWTH >-: ;::>CIJ :::0;:Js 11> 00

DIAMETER CUBIC VOLUME BOARD-FOOT VOLUME CLASS

'" BASAL AREA 
~.., "0 _0 CLASS 

=(;~. TREES PER ACRE gj~ 
t:::" 1j~o SEED- 8.,;::>.,'" I I "'J(INCHES) >-: .....¢.g ~ ft~ ~:,,,,,'..,;.~,ci;l, !::,:!Ui;r..!:li,);f .'"i!,.:,j!;U';~·lL h.:ii .;'.;., UNGS -'0 
~~ gj rJJ ;:;; 0-1 j~ ~ I;l 
cr ,,~ Q -", ~ 

SAP... '" ~~(J3. :'" ~ in 2;::> 
z 

~@ ~192 LINGS _.rJJ S'" ::-2- o~a I j';i:, .' ::. i~:':' .. ," ,.,:. ~ rJJ >
~.:= ""': ,....., - ,-::·!i':;;E:'!';!,~";:!;:i;f;'j.;,; .... ::; t"

'-' -_. 4 ----_. ~ 0 ....... 

!'? ~ 


~!!! ---.. ~- --- ~ 0 
,..." ~-- ~ ;::>«; ~ 

~o ,...., 
:,,\:,~.~,~- F,~E. rJJ ::: >-

S~.,.. 6
'''"'- - --- - ---- - " - .....~'n '"' ~~E.. T7i SM~LL ;:5 ~ ~ 

cE·~ ~ .- ----- ~; tl2
I t;tf'"'. 

~---

·r~~; :.,.:: ..j":'!"r,\-: rJJ\lQ 

~~ .......~ 0 

.... _- TIM6ER ;::>;:n 


~; o..~-~ ~.~ C10 t;:j
f';;~ ~~~ ~~~~~ ---- -t-----~ =~I-:! 

~ 

ce. " .... (:) Z,...,~ . ~\;'r·'·._ 
;.if;a=. \.:1 8~UJH m ! ;:n~ 

~;; ~CD 12 -~------.f. --- ~ (Jq~~.~-~-.----
.::: ,;:':''f:::''r~L''''::''''' '''':;g!; ,.,.., o ~.~~ Ejttl to:j" 

o .... 
~ _. ~_ I ~ D'145~ ___ .. FORM , +--r--- ~i------+-- --SPECIES ANO 1-0'

~rnUl ., ..~ 1,r, , '~":t !~,;.;- ~'g ...I-: ~_ OF TREES: 
~ 11> -- ,______ --_._- MEDIUM 2f 
;; ";) r.:""" 16 __ .. '"' OESIRABLE UNDESIRABLE a;::>\J to.t.~e.. ";: ,'..1- TIMBER . H 

"I.,;?' <:,,"V ~ PINE _____ c=:J c::::=J r,.:,.-: t ~~ ,,~~··.t'"' ......... ~ . C. ~
""""'+----r---~I 
- H 

~ g? ~ ------ .------ -------~--- ------ ------
HARDwOODS_mimi ~ -- p...~% .... .,.. 

18 

FI ..... ~. 
-00'"g s::; 20 ~-- ---- --~---- --

~('; ----- .. -_....._-- ------- ------_ ... ---..--~- ------ .------ ------- 0"'"s" ...... S ~ 
Ui -Q o 
g ..... ;::> 22 .. ---- ------ ~ LARGE &~ 

3'0 ..------ -..------ ------- ------ - -----~--- ------ ------ -------~ -------
I? <: g

TIMBER 
~ -"...'" _. c .D til 0.B __ c24 A 0- I:s:j 

~g -_...--- ------ ~--- ... ------ _... -----P3 -.--- ------~ 
ci .------- o~,-~--
~ 400 800 ~ SQ ~ 2 4 6 BO 160 I.:r20 40 60 80 rJJ I? ~ BOARD FEETCUBIC fEETa ~... NUM6ER SQUARE FEET W 
". 

_.... \ r r rn c:o 8,. 0= I 0=,..., ,-.. W:..., ....0- Figure l.-Growillg stock pcI' acre of 11 fairly well-stocked arell, exprcssed in tcmns of (A) number of trees (B)'" §' '"' 0 baml area, (0) volume in cubic fcet, and (D) volume in board fcet; defined in terms of combinations, by
p. -- ~~ ~g"... diameter class, of (1) significant growth classes, (2) pines and hardwoods, and (3) trees of desimble and 
t; 

0";::> e.1? " ;::>0"
t: undesirable form or species. c :.-. 

~ ..... I I <:0_co~ 
~ ~ ::: 

"'~.·l,,,,_ , 



10 TEiCHNICAL BULLETIN 861, U. S. DEP'l'. OF AGRICUL'l'URE 

'l'ABLE l..-Groun:ng ~lock Pl'l" acre. of desirable and undc.~irable pine and. hardwood 

species, by d1:a71leler (d. b. Ii.) class, in (J IY1Jicai 8econd-growth .~I(flld 


NU;-'lDlm OF 'I'HRES 

1'!lIes TIar(]woo(]s 

Dlamctej· class (Inches) All 

Desir- Ulld!'sir' Dt'sir· C'ndes!r· species


'I'otnl 'l'ntalnbl!' Ilbh' uhle nh!e
----------1-------------.----____ 
Seedling (0-1) ---_______________ IH.O 10.0 80.0 00.0 140.0 200.0 280.0 

Saplings: 


2___________________________ flU. B 14. {/ 74.7 58.0 1:14.2 102.2 21;6. {/
4_._________________________ 28.1 7.0 35.1 16.0 :14.5 50..5 85. (j 

Small timbN': 


6________ ..________________ • 20.1 5.0 25.1 8.7 W.O 2·1. 7 40.8 

8__ • ___ ... _________________ • 12.lj :1.1 1.5.7 4. 9 Ii. 0 10.0 20. Ii 

10.______ ......___ • __ • _____ • 0.8 2.·j 12.2 4.0 3.4 7.·1 10. Ii 
12.____ ..••••_. _____ •• _____ 7.5 1.0 !l.4 2.4 2.0 4.4 la.8 

Medium timber: 

14.._....................... 5.:1 1.3 (\.0 1.4 1.3 2.7 o.a 

16..................____..__ 3.4 .8 4.2 1.1 .9 2. II G.2

IS ...______________ . _______ • J..5 . -I 1. {/ . (j .5 1. 1 3. (I 
20_. ____ .........._______________ . U .2 . S .3 .2 .5 I. a 


J"orgc t!mh~r: 

22__________________________ .2 -.-----... .2 .2 .2 .4 . Ii 
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Of D:lore influence on immediate sustained yield than the total grow
ing stock is that pnrtof it that ll1ny be termed the merchantable 
growing stock-trees of such size nnd quality that they will yield 
salable raw material wheu cut nud properly prepareci. Very few mer
chantable produets can be mnde from southern pine trees below the 
6-inch diameter class (i. c., trees under 5.0 inches d. b. 11.) j 6 this, there
fore, is ordinarily the smallest dinmeter class for whieh basal area or 
volume need be computed.

Of still greater significance is the sawlog growing stock, or those trees 
of the salable species that arc of a size and qunlity to make merchant
able snwlogs. Snwlogs aTt' frt'qUt'ntly cut from smnllcr trees, but ex
tensive studies, S0me as endy ns 1915 (1), have shown tlllLt the large 
commt'rcinJ mills ill L1H' South can seldom llHlke profitable use of 
stl.wlogs from trees under 13 in('iles d. b. h. Sawlog growing stock 
may be ('xpressed in board-foot YoluDlr, ns in figure 1, D. 

The importancc of producing lligh yiclds !l1nkcs the pl'otection and 
development of adequate [ol'est growing stock the primary require
ments of Sorest llHLnngeIlH'nt. 

In orclPr to consid('r both the possible utilization of the present 
grow'iug stock nnd its possible futun' dev('lopmont under variolls 
Clltting·prnetices, n. useful procNlu1'c is to clussif)' it into timber c1nsses, 
thnt is, groups o[ dialllcLt'1' e1nSSl'R. Suell classes Un' shown in table 1 
and figurt' 1, in which the fnllowing groups arc d('signll.tccl: 

iJ;rI mtl<r cl(J,..,es Cinrhe,,) 

Seedlings~ ~ l.:lHil'TI.O. 
Sllpli!)gs _____ ~ ~ .~_. ____ 2 and 4 (1.0 to 4.9). 
Smull timber or poles ____ 6, S. 10, und 12-inch (5.0 to 12.9).
l\lcclium timbcr___________ H, I(j, IS, Ilnci 20-inch (13,0 to 20.9). 
Lllrge timbl'T____________ 22-inch and over (21.0 and oyer). 

A s111all portion of thC' sl11ul1-timbt'r or pole stand ('onsists of trees 
sufIici{'ntly strnight and ch'nr to b<' vnlunbl{' for posts lind poJeos, but 
most of th(' tr{'('s in this stnnd cnn yidd only pulpwood, fuel wood, 
und other {'.or<lwoo<1.

In tllL' mecliulll-timJ)('l' duss, thos(' trN'S (usuully ]lot oypr 20 percent 
of the stnncl) of a qunlily suilnhl(' 1'01' high-class poles und piling bave 
n. high stum..pnge vnlm', but thpy ill'e still only l110clorntely vnluable 
for suw timber. ']'h('y eonstitute the buse 1'01' rtllTC'nt growth of high
vniuC' mni(,l'ial.

The largp-timbt'I' einss, obyjously, not only brings llIurh greatcr 
stumpng(' l'C'turns (rnl'llings on tll(' im-rstment in Innd nnd growing 

.. stoek) but proyidl's gl'l'nt('r margins for operatillg risks nnd profit. 
Distribution of growing stock, both on thl' nverngc I}cr(' nnd over 

tlll' entirc forrsi property, bns mueh l)('nring on mnnngeJlI('nt pro
t;ledul'(,s: nlthotlgh leRs so on propertles of which nll parts arc accessible 
to logging 0IWrH l.ions. 

VAlllETY OF VALUES To HI>; DEAI,T WITH 

It should 1)(' clt'ul.' from prr,-ious discussion thnt Hl(' practicnl 
nspects of eontinuotls-yit'ld forest. mllllflg('mrnt (:('ntcl' around main
tenunce of n substnntial growing stock suitl'C1 to production of tinlber 
of U1C desired types. 1'h(' decision on whieh trees to cut and which 
trees to leave to fichien this purposc req ui.rcs a choice between 

• d. b, h.=dinmeter at breast height, Qr ,j .. 5 fco.l nbo\'c ground surface. 
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elements of ever-changing value. Two kinds of value must be 
dptel'mined, either by tl'e exercise of judgment based on e),:perience. 
or by appl'Oprin.te investign.tions and compututiollS: vulue for im
mediatl' cutting, and vn.lul' for futurl' cutting, aftel' furtber gain in 
voluml' and quality. It would be possible to arrange nIl the trees 
on any area in a series, according to the vnlue of each for inunediatp 
cutting. Or th!.' same trees could be arranged in a pal'llllel s{'ries 
according to tbeir value for future growth, Eaeh series would start 
with values well below zero and would range upward to positive 
values, generally of cOllsidemble magnitude: A few trees would 
have the same value ill both series, but most would show marked 
differeJJces. Eccnomic C'onsidel'ntions indicate immedia.te cutting of 
trees thu.t show high positive vnlues for immediil.te usc, but cultural 
ilCeds ma,y n'quire l'('sl'l'ving S0111(' tnws of this chameter. 

In practice, thl'se vnJue dctel'minntions arc made only for certnin 
parts' of the stand. 'rhus, they Inc not needed for individ unl trees 
in the seedling 01' snpling classes, beyond ve"ifying thn.t these pl'e
merc1wl1tn.ble dnsscs an' present to replnce merehnntable trees thn.t 
nre to be l'emovNI. vYlH11'e poll' stn.nds n.re deurly of llIunel'chant
able e1l1ll'ucte/' and thinnings nrc not eon temphlted , these nlso may 
1)(' omitted f!'Om vnlue determinations. Ty~ulue determinntions ml1Y 
begin with tIll' 6-inell dinmd{'l' dnss, however, whe!'(~ eOl'dwood I1ncl 
saw timbl'l' a!'(' both Iluu'ketable. Inasmuch ns cOI'dwood products 
tire usuully of 10\\'('1' VHIlI(' tha.n SIl,W (;imh(ll', the cutting objective 
in the' s1l1all-timht,1' duss (5 to 12.9 inches d.b.h,) is l'emovn.I of sur
plus smnlIel' t/'('('s so tlw t UI(' JIll'geI' and bette/' k('es, wllich nrc more 
valuable fo/' holding thun fo/' imnwdinte utilizn.tion, will have suffi
cient 'growing' spar('. 

In tbe mediu11l-timlwl' ('Inss (1:3 to 20.9 indws), vn.lue determina
tions fin' bnsed Oil snw timber, b('ctwse of its higher' value pet' cubic 
foot, with only o('cllsional exC'eptions when poles ILnd piling ure the 
more vllluitbl.p. Nfany tl'eps ill this clflss al'(' still growing vigorously 
and the ('fI/'I1lngs tlll'Y ('an mnJ\{, by furthl'l' g/'owth nre often grenter 
Ulfl,J) those of filly otlH'/' Pfll't of the stlllld, Considering both volumc 
nnd vahl(' gl'owth, t"l'('S in this group mn.y earn as much as 15 per
cellt allnually on t:hC'il' eUl'rellt investment value. 

In the lnrge-timhpl' cluss (oyer 20.9 inches in diameter) more timber 
is nJ)pronehing maturity fl.nd fl. smnllcl' Pl'OPOl'tiOll of the stnnd is 
growing in YU.lUl' fast enough to wun'lult holding. 'rhe inY('stmcnt 
value pel' tr('e is Inl'g'l', and only the most vigorous trees commnllding 
ample growing spaCl' should be l'ctuined. 

Vallles differ Illl10ng species, and ('s)wcinlly between the pines and 
the hardwoods. '1'h0 two major objPetiyes always to be held in mind 
in Cll ttings arC' (1) to len.vein the stalld for fu ture growth an nmple 
supply of wdl-selPcted gl'OWi]lg timber, in ordl'r to maximize produc
tivity in volumc and Yalup, and (2) to withdrn:w from the forest each 
y('m' mn.tm'(l, oVl'l'matllre, and surplus tr('es in such quantity mid of 
such quality n.s to mnke thp fort'sl; l'ntel'prise practical and economic. 

Vuhl(' determinations Jll'cpssal'Y to n,ttain the objectives indicated 
in the disc.lIssion so far may be ('omplicu.ted. Techniques have open 
developed, howevt'I', whieh ],Niuce these determinations to a pI'actical 
basis. Parts IT and III of this publicntion give practical examples 
of such tec1miques Ilnd indicn.tc the probable costs of woods operations 

... 
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and the margins remaining for stumpage, profit, and risk for pines 
and hardwoods of various sizes. 

n. ECONOMIC FEASIBILITY OF UGJIT CUTTING 

EXPEHlMENTAL OPEltA'I'ION 

The field work of the studies of costs of selective cutting discussed 
here i was begun at Orossett, Ark., in ~:larch 1935, and was for the • 
most pu.rt completed during 1936. The methods subjected to cost 
analysis at that time have since been extensively employed by the 
Crossett Lumber 00. without discovcry of any reasons for revising 
the initial findings. It is thereforc possible to present these findings 
with full confidence in their l'elinbility. 

The cuttings were made on six experimental blocks, totaling 254 

acres, and wer(' so planned us to reveal the difi'et'ellces in costs and 

returlls between light und heavy cutting and the minimum vohune 

that it is economically feasible to cut. Volumes ranging from 636 

to 4,192 bOfLrcl f('et per fLcre wel'(, removed. The cost of logging and 

milling is generally greater for hardwoods than for pines, even if 

both hfLve growll under the same conditions; the hardwoods are 

shorter and charactel'istically more crooked than the pines and, 

consequently, their yield per tree is less. For this ,1'l1son, in order 

to dctermine the cost of logging pines alone and the cost of logging 

pines and hardwoods together, the cut ~was limited to pines on foul' 

of the six test blocks, containing 186 acres, and both pines and hard

woods WCl'e cut 011 two blocks, containing 68 acres. 


On each of the test blocks the work began with a 100-percent 
inventory of the stand over 6 inches in diameter. A decision was 
then made as to the number of trees in euch diameter class that 
should be removed in order to obtain tlH' required volume of sawlogs 
and at the same timp leave the stand in a good growing condition. 
After this the stands were retraversed and t.he trees to be cut were 
marked.

The costs of mining the logs and the sale value of t.lH' lumber were 
computed, and from these figUl'es \\Tas derived for each method un 
estimute of the margin u.vailable for stumpage, profit, und uninsured 
risks. Because both lubor costs and values of lumber and pulpwood 
have increased significlmtly since 1935,the results have been udjusted 
on the basis of 1940 wage rates fLnd lumber values. 

The cubic-foot and b(Jurd-foot. volumes pel' acre of the original 
stand, of the trees cut, ancl of the reservcd stand on each test block 
are given in tabie 2. Figure 2 shows on a per-acre basis nnc! by 
diameter class the number of trees before cutting and the numbcr of 
trees cut on each test block. Althou~h a relatively large percentage 
of the total merchantable volume of the stand was I'pmoYcd, very 
few trces were. cut on an a,verage acre. Beca.use of heavier cutting 
in the larger diameter classes, volumc pcr log and grnde of u.vcrage 
log were consi.derably higher than they would have been if all trees 
over 13 inches in diameter at breast height had bt'l'n cub. 

; Supplemental studies on log grades and costs of tbinnings, improvement cuttings, logging, and milling 
are discussed lat~r. 
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FIGURE 2.-Nuiilber of trees before cutting and number cut on each test block, 
by diameter class. 
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TABLE 2.-Board-foot and cubir-foot vol1L71te per acre of origtnal stand, of trees cut, 
and of reserved swnd, by test block 

VOLUME IN BOARD FEET' 

Test block Bnd number of acres 

8,977 33;
:1:17 'Z, i1511, G92 i

A (12) ~ . . - ~ -- ..-~.--. - t) t)"f) [ 1,Ofm i 2,464 5922,5f18
B (28) 

~ 

4, l;gO \ 4: 1i2 1 4,006 4,264
8,118 4,2(H

r (14) 1,504 6042,(i(jS 1, 286 11) (40) ....... ,. ... 2,700 1,157 626
ti2(j 1,408 , ";l.(J('~:\.. 2",65 1,15;~; (SO) .-.-- '" ---" -- .... "'"- 8521,4SS 1,157 l,HI ! 
F (SO) ... -._- ~~. ,..- .. -._--- .. _.. -- I1 

VOLUME IN cumc }'EWl" 

~ 
:1, 195 105 

A (12) _.. ---------~ :I.5ua \ 105\ 3US 1 288- 701 438a:.w1,11713 (28), -.,. ~,. -_., -- 1,0:11 860
1,612 ~il:; ! iiSl 

(' (14) .--- .. -_ .. _--
~-

:10:1 530 357060 H\9 ,
Il (40)- - - -' _.... ~. -.-_ ... -- ~M\ i 204 576 212212 1 \ 

I"E (SO) ---- -_ .... ---- _.. ".- 1 364 360
457 :1(;0 !l:l 

F (SO) .. -- ~ - ... ---- ~ -., - ~ 

1 J\}('rchuntnblc \Tolutl1l', hy [nternntionnl ~~-inch rule, of pirw trL'('S 10 inches d~ h. h. and larger and hard· 
woods 12 inclws and \arg,llr.

l Volume inside bark of piIw and hllrdwood tn1ps 0 inctws lI. b. h. unu larger. 

Relatively smaU 1lll.'l"chantable tl"N'S were rcmoved if they were 
defective or if certain portions of thl' stand were in need of thinning, 
and relativl.'ly large trees were l'l'St'L'vcd for additional growth if they 
were increasing in va.Lue at a satisfactory rfLtc. It will be noted in 
figure 2 that on cIlch test block except block A, which was cut to a 
d. b. h. limit of 17 inclH's, somc trees Wl're cut from every diameter 
elfl.SS over 13 -inches, and that some trN'S ('V('11 as large as 20 inches 
d. b. h. were r·('st'rved. The aim was not only to obtitil1 necessary logs 
fol' tllt' sawmill but also to impron' till' growth rate of the trt'es in the 
stand and to build up tlll' stand in vol un\(' and quality as rapidly as 
possihk. 

How CUT PEH ACRE AFFECTS COST OF l"ELLING AND BUCKING 

In accordance with the usual pl'l1ctice of the Crossett Lumber Co., 
the trees cut were convt'ltecl at the point whel'e they were felled into 
the log lengths dcmanded by the mill or the market (fig. 3). Each 
tree was cut into logs from 12 to 20 feet long, tlw length in each case 
depcnding upon the quality of individual portions of the tree and the 
total merchantable Irngth. Tlll' aim was to hnNr each log include • only 011e kind of mat('rial-ciea,r high-gl'l1tk, llll'Clium-grade, or rough. 
In all cases, the logs averag(,d close to 16 feet in length. 

Two-man crews did the fdling and bucking, and also the swamping 
and limbing. Altogether seven su.w crews worked at one time OJ' 

another during the study. The results obtained, therefore, aTe 
representative for reasonably efficient operations. Tree and log 
numbers were placed on each log, so thn.t it could be identified in 
later parts of the study and no further measurement would be neces
sary. This made it possible theo]'eticnUy to I'econstl'llCt the tn'rs and 
to determine not only for each log but also for each tree the total costs 
of logging and milling, and tIl{' gross and net vn.lnes. Two observers 
with stop wntch, diameter tape, scale stick, and the U('Ct'ssary forms 
were assigned to ench fe,mug n.ncl bueking crew n.nd obtained the 
following information for each tree fdled: (1) Distance between trees, 
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F421279-A2J281 

FIGUUE 3.-Fclling (A) allCl bucking (8) trcc markcd for cutting. Cost pcr unit 
volume of fclling and bucking. is not: substantially grcatcr undcr a light sclcctive 
cutting systclll than in clcar cutting or hcavy sclcction cutting. The C,.xtra 
crew time spcnt ill walking betwccn trees Oll the lightcr operation costs less than
3 cents an acre. 
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(2) wa.lking time between {r'N'S, (3) sp('cil's nnd din.metel", (4) swamping 
tmd barking time, (5) felling timt', (6) limbing timr, (7) jump-butting 
timr, (8) bucking time fo)" Nwh log und fOI" n,Il logs, (9) dday time, 
(10) length of en.ch log by position in ker, (11) top dinmrtrl" of en,ch 
log 11lsidp fLlld outsidt' hUl"k, (12) gl"udt' of ('nch log, (13) Doyit,-Scribner 
scalp of ('nch log, n,nd (14) kngth of top not utiliz('d fOI" logs. 

Sn,w C1"('WS in thc' South n1"1' usun.ll~y ('mploYNI on till' pie('e-wol·k or 
contrnet busis. 1n this study pnrt of thl' cutting wns dOll<' 011 a ('011

tmct bnsis n.1le! pn,l"t on 11, dn,y basis, in ol"d('1" to eompnrl' til(' ('ft\'ctiYl'
nrss of th(' two l1wtho(\s. In 10:35 thp CUtt('I'S who \\'ol"k('d on a 
contmet hnsis ,,'('I"r pnch paid :3,5 ("PlltS pt'r ~l fN't (Doylp-S(,l"ilmt'1" I"u](') 
of logs pl"oduC't'd, and those' who wOl"kwl Oil tIll' d:1,Y basis w(,)"(, ('n,cb 
puid 2!5 ('f'nis 11.11 hour. Although the C'ontl"nd I1wthod. uS\lnll~7 I"('sults 
in gr(,n,tpl" daily prodlidionlllld gor('n.lpr hou)"ly \\'agt's to till' ('Utt(,I'S, ill 
this study thN!' WfiS prnc-ti("nJl~- 110 difl'('I·pn('('. 'l'his eunl)!' attribukd 
to clos(' supl'ITision of till' work by the' (,OlltI"H,etOI" n.ne! by tilt, 111t'1l 
eolll'eting th(' dn,la . 
• TIH' U)40 wage' ratt', on til(' hnsis of whi('h tlw dn.tn \\"l'I'(' n,djllstNI, 
was 30 ('('Ills an hOlll". Th(' n.v('l"ngl' ("ost of oJwl":l,tioll lWI" hour 1)(')" 
saw ("I"(,W, b:HH'<i on til('sl' wng<'s, is giYt'n in tn,hl(' :~, wilieh ine1udt's 
totnl hourly cost. ()('I" man 1'01" compal"ison with ("osts of o(wl":l,tions 
employing- oth!'1" thnll 2-111nn ("("(·ws. 

T,\lll~r; 8.- /?s/illlai('t/ hourly cosl (~r Jtllil/(/ and bw·kin(/ prr 2-II/(/n ('/"1'11' 

HIlW prr lJis!rihu., Hnte prr Distrillll
l.tem hour lIoll' hour tion 

/)ollar.or<Curreni OP('rotjll~ ('o~ts: Ownt1rship ('ost ~ }Juunl 
!)f'prp(litllfotl. ,. ~ __ . ~~ ___ . o. OW, J. 1 

WIl~('S()Ulll!'n,. '''. ll.mlll ~rl.n IllHl"t'st. U\"\t'''S. fin'\. in5n1'
~tl\t(' o.yt I;"~~dlirnl !'{Irinl i 

Dir~rt. IIlhnr ('ost' linll"r., Prrrrul 

flOC'.' ,[KII .1 
::N~lInly ('nSt:>. ~~_; ~ n2·1 

TO!IlI .009 I. 2 
Total .1124 

TOln\ rust. .. . ..... .. ... " . ,m; 1(j(}.0
• :!ii.1 _, __ • ___ __:'ornn·hour cl\sL. ____________ •Otl1l'r direct ('ost: 


S11pplil'S(oiI, \Vt1dL!('s, (Il(".l_ .02t) 3.7 ' 

i\lnin!rllnn"'.. .. _._. . (K),) .. H " 
SUlwr\"isioll .01:1 fl.1 

Totn!. 10.·1 

'("('st hhwk and (·U! IIW("('th'U 'I\'st Illo('k n lid ('lIl 
• per nrre (bonr" r"ell" lillie pfr 11('((\ (honrd r~·t'tll 

.Hil1l' .1/1111' Per Per
/iullr.1f 1/(111 r:~ cellI cell/ 

·1f),27 ·1,2,1 S,I 15~,2 

2(;0. 'i7 24,ii6 S,fi 12. 9 
~,1. JS Ii. 19 tj...... 

3n3.li :Jll.15 10. j jj "Total or nnlrngl·. JI.05 

l Intetll.ntionnl !t-indl rule. 

1"0)" eOlllpn.rison of the ('ffieil'ney of ont' ("l'PW \\~iUI anothe!." and of the 
pr('sent opl'ration with thos(\ in oth('!." pn,rts of the I't'gioll, tIll' ilU'fl"('(:tivt' 
time, or time pneh ert'w lost Iw('nusl' of l"<'st (wriods, filing 11.:\:t'S and 
saws, and oth('l" mis("(,l\nlH'OllS d(·In.ys, but not ilH'luding till' IUllch 
period, wus rt'eordrd n.long- wi th till' dr('eti n tinH' for l'ilch of thl' t('st 
bloeks (tn,bit' .1). .Appnl·l'ntly thel'c is liLth.' cOl"rdn,tion between cut 
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PC-I" acr(l and total inefl'(lctiv(> time. Inefl'('ctive tinw is determined by 
such factors a$ size of t1't·cs cut, percent of hardwoods, ckgn'e of limbi
ness, and amount of brush present. 

The time data in table 4, uSNi in cOlllwetion with man-hour cost 
figures from table 3, give felling and bucking costs. 

It has often been suggested tlla,t selective logging would consider
ably incJ"('I1.SC the cost of log production pel" .:\,{ bOHnl ft~ct from what 
it has been under the old denl'-eutting method, b(lcnusc the cutters 
would spend a larg{. alllOllll t of tinw in wnlking from one tt-ee to 
unother. If so, the cost of log production should be g1'l'uter on a 
seleetiye cutting where, .inst(·ud of 50 pcrccnt of the mel'chltntable 
stand volume, only 15 to 20 )(,I.·('('nt is cut. Table 5, giyilJg' number 
of trees Cllt ))(')' ne1'(>, YOIUll1f' 1)(>1' trf'e, fl.v(,r:lg(' dista1lce hetweeIl t1'('es, 
and tlnw required llnd eost per hN' for wnlking, f('Uing, bucking, and 
other opl'l'n lions for eneh test block, shows tila t becallse of j !Tegulnl' 
distribution tlwl'e is no exact 1'('lation b(,twp('ll number of trees cut 
pel' a('re nnd an'mge dislnn('(' bd\\·p('J] tn'ps. oj' between aV('!'flg{' 
distance l)('twppn tn'ps nnd avel'ng'p wnlking time. The grent('st 
ayerug(' distnnep bet\n'en trees (,lit 011 nny test block was 121 feet 
nnd thp lenst wns 74 fppt-n, difl'l'I'pll('(' of 47 feet. The grratest ayer
age wnlking time bptw('('11 tTN'S wus 3.68 mnn-minutes aJJd the least 
wns 2.06 ll1all-minutps-n difr('I'eIH~e of 1.62 man-minutes. 

:Mnn-hour L'('qnil'ellH'nts n.lld costs per 1'1 bonnl fept (Intel'llutionnl 
X-in('h nile) and pl'l' 100 eubie fpd of solid wood foL' each test blo('k 
n1'e giyen in tnblp 6. Cnl'dul Hllnl,Vsis of til('s(' datn hus led to the 
eone1usion that till' vlll'intioll ill costs ))('1' unit of volume umong the 
s('Yeral test 1>10('ks must ilnye bepn ('n IIsNI larg('ly by variation in 
the size nncl qunlit~T of till' h'p(,s ellt-. At the !'flt(' of $0.0059 pel' man
minute, tll(' ('os! of wHlking Iwt\\'('(,11 tTN'S nYl'I'uged only $0.0096 
more where' fhr' (,llt pN' n(,I'(, wns G3() bOlll'd fed than when' it was 
4,112 bon I'd f('('t. 

TAn"" .'i. Jlan-lIItrt.'l/r I'rqllirelll('ul I ond ro.~t 2 per /n'e Jar felling and bucking and 
(l.~.~oci(/I('d (lINmt ions, by lest block 

'l\JsL black und 
~nwloJ.! \'OhWI(,

t((.'{,~5 ell L pllr :lC'n' Swampill!! lind
pl'r tn'(IJ ~'rllillg

(Ill 11 II lJ('r) horkill!! 

1I0llrll Cll fJjc .\fflll·
[tfl far 

A (7.51 :m2 ,,:1. II no'''".< minutes nol/ar~
O.OOi 14.44 0.08.,11 (1·1.2) :!!J;; ·1:1. 2(j .01·\ 1.;.02 .08n(' Ii.:!) ;ir,:! 70.1)·1 ,012 10,30 .1l!Jt.I) (10.5) •• 319 ·'(l.KI .00.; Iti. iO ,09!)
I;: (.;.!)) 2an 3,1. G2 
 • (JOt) 10.1:1 r .060F (2.8) . 227 33. on .r~H 12.12 .Oi2 

LiruhinJ! JIIIIIJ,·lJllllillg Bucking 'I'otnl 

.I{fill' .1/1111' .1{fW· .\lllll
millUll'$ 0011"", m;lIules lioll"r.• minute.or. Oollllrs mj/l.llff~' .f)nl/(lr~

A (7.5) •• 2.H:.l 0. Oil 22.20 0.131 '\:1.10 0.2.5:1B (1·1.2) ·I.SS . O~~J O.-IS O.tXI3 10.22 ·U.2tl.lla .202(' ('.3) 6.5S .O:J!1 .Hi .001 2S. \10 , Iii nO. 02 .3:11I) (10.5) ... 5.0S .WN •• H .m:1 21.;1(1 f20 4S,;!S .286 . - ... 4 .• \0" (5.!1l " 021i .00 (Il 12.82 • (JiG :11.52 ,ISIl
~' (2.S) ·1.90 .0211 1-\,:12 .084 :~r.. 70 .211! 

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

1 J~fT(lct.h~e plus incITC'lltiVl' lirnl1. 
2 Hate I1l'r mtlll-rniuuh1=.$O,OO50. 
J BanI"( ·(oot \·Olllfll~ by Intenuitiolllli H·illch nile. 
, NegligiblQ. 
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TABLE fi.-lIIan-hO'llT re711lrcm.cnl CL7Ul cost. I pl'T 11.nil oj l'olllult!/or Jelling CLnd bucking 
and CLssocilllcd operations, by tcst block 

l'HH l\{ nOAHD FI,:wr' 

. I I. Cut per ncrc { I 	 'I 

'rest :----- Walking !sWamPing', I '.Jump·hut· ' 
hlock i.. helween! fiI:.\I, Felling Limhing ling Bucking I 'l'otal\01· 11're('s (rees I barkIng

utile' (' , 
__ !:___i_" __,, ,_' ,__, _. _. ___, -_"~_ ~ -"'-----;--

I Hoard llYn/!! • •1If//I' Dol.: .11(1/1.' 1),,/.' .11(1/1' no/.: ;\/(In' /Jol· .llrlll" Dol· ,\f(w· 1)0/· i.1{1l'll.! Dol· 
feel ! bcr hour.or Iflnt l hOl/r.Of' !UT.Of ,hours irrr.'i hOllr.~· {or.I{ hour.'! lars, IWllr.Y lanl hount fun; 

A.... 2,7~51 7.50.105 a.!H 0.0,58,0.02 0.u05 O.2:l'O.!;l-I 0.0:; !.022 n.:16 1.llS,1 0.70 
fl .•• ~,1\J21 1-1.2 .1:10 .tH.. la:11 .Or. .S,IO ,:10 .27(\ .10 (Um 1),011' 1.0SG ,:,182.601' .88 
C ".. ~,112, 7. a • l~iI • na .0(;0. .02' . ,ISa • Ii. I!lfi .07 .00" (Il • H,i{i .:10 1.0liO .59 
11 .• :Ur.o: 10.5 .1Ii7 •Or. .IHi' .02 .87a .:11: .2!li .10 .028 .(1I. I.I1G .:m 2.528 .S9 
E.",: 1.408i 5.9, .212 ,07, .075' ,oa • 71~1 .2,,; .a07 .11 .00,1 (3) i .S91 .a2 2.I!lS .78 
F '_' ChIG, 2.8' ,270, .1OL~.~0;~~1 .SUO .:1I1_•. 31~~,-,' ~~, '1.0.11 .:17 2.1\21j .U:i 

PER 11M) ('lJJJ[c l'E"'!" 

IClIlJie
Jeri I 

A ': aOR. a2 7.5 O. Uj!.! o.m 0.010 11.01 0.,1r.:1 O.W O. 0!12 0.0:1 o. (iH, 0.2,; I. :l5,j 0.·18 
B I 014. ~'9 14.2 .OH!! .0:1 ,(1111 .n:l • 57!) .20 ,1&-; .07 n. (lIS 1l.1l1 ,7,10 .21i L 705 .60 
C ~ _1 581. :i7 I,:;, .012 0" . (),12 .01 • a'lI I" ,1;iS •or. .Oll:l ('l . Wi' " 21 I. 171 .41 
1) ~ _. i 4111.82 trI.5' .114 • O~ ,0:12 .01 .:;!H .21 .202 .07 .0Hl ,01 .7riO • -I 1.721 .61 
~: I 'lnl 4)fi 5. U ,141i •Or. .Wi2 .02 • ·jS7 .17 .212 OS ,Oo:l (3) .il17 " 22 L:,17 .M"'r . ' .. ' 	

0-

F .. _ 92. (i5: 2.S . IS,; .Oli ,n:H .01 .HlO .22 .2·17 • Oil .721 .2;] I. 707 .63 
J 

1 HUll' pt'r m:lll-hour=$O.:lfi:l. 	 :- X(~;!Ii,Qjhll1. 
1 Internatiollal ~.i ..ill('h rule. 	 t Solid wood ~il1sid(' hark). 

Ik('HUSt' th(' ('oslo of wnlking bdw('('n t.1'('('S is atTN,tNl b,v fnctol's 
ot.LH'l' thnn distum'p, n purel:v tht.'ol'cti('nl enSt' mny show tlH' t:'fl'('ct of 
distnllet' mort' strikingly UUln t.h(' net unl field dnt.a han' dOIH', In an 
('Yl'nly Spu('('d stand HYt'l'nging 4 1.1'('('S to th(' n(,]'(', with a tout! yolullle 
of 800 bOlll'd fpd P('l' n('1'(" til(' tl'('t'S would 1)(' HbOil t. 104 ft'et n pill't, 
nnd in OIH' H.YPl'nging 25 11'l't's to t.he 11('1'(', with H lotnl yolullll' of 
.1,000 bonnl f(,(,t, tllt'y would be' about 42 1'('('1. 11PHI'1.. 'Ph(' wn.lking 
distntlces IH'l' M hOlll'd fept \\'ould 1)(' !)20 ft'pl Hnt! 2JO f('P1:, J'(·sIH,ctivdy. 
If tIl(' flY('rng(' 1':11(' of walking is 0.01:,) minlltl' 1)('1' foot find tht· flYt'!'age 
eost $0.00i)\) P('I' mnn-minutt" the ('ost IWI' 1\[ bon. I'd fpt't for willking 
IwtwN'n tn'es \\,11('1'(' 4 1)('1' n(']'(' wt'r(' ('ut would bt' $0.04:)] nnd where 
2.5 P('I' I1C1'(' wel'(' ('ut. it would bl' $l1.0 1 Rl. Thl' ('xtl'H ('ost pel' 'M board 
f('pl for \\·nlking Wh('l't' ('utting l't'IHovl'(1 800 bonnl f(,(,t p('r ncre as 
ngninst 5,000 bonnl f('('t 1)('1' H(,Tt' would 1)(' only $0.02,0, 

A,llldysis of data obtnilH'd in th(' studies hns ll'd to tht' ('ondll!'3ion 
that tilt' f(>lIing and \HIC'king cost pt'r un i t volum(' is not. it ppl'PC'iably

• 	 greater undc'l' light se,lectin' ('II tting tha n und('1' lway)' sel ee( i\'p eu tting 
or cleill' cutting. In any ('ypnt, th(' ('osi difl'el·pntinl. is too slllall to 
be detcrmilll1tiy(' in choic(' of 11 ('utting poliey. 

How CU'!' PEJI ACHE AFFECTS COSTS OF SKII>I)ING AN!) !,O.WING 

All logs eut in the study wel'(' skidd('(1 nnd lontlt'd by :Inimnl pOWl'r. 
A tcnmstel' and i1 tenm of two horst'S 01' l11ul(ls IlUlc!e lip H skidding and 
londing unit. Bt'cause of tIll' l'('lntiY(~ly short t.l'uck hnul (8.8 to 5.5 
milt's), n. unit WilS usunlly assigned to N\eh truc-le Enc'b tc'nmster 
wns expected to do iLl! the work 1'01' bis (ruek, inducting swamping, 
road building, skidding and bunching of logs for (lneh lonel, loading, 
lll1d nssisLing in pulling the truek through muddy spots. 

Ench teamster select(ld pln.('(ls wheJ'(' the logs ('ould be bunched 
and the trucks londpd quickly unci l'ffeetiycly (fig. 4). He sOl'tt'el lind 
bunched the logs by size, so thl'1t the IUl'gest possible lond could be 

http:0.0,58,0.02
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Fraung 4.-A, Teumster louding truck by common cross-huul system. Increases 
in cost duo to the somewhat p;reator skidding disl::tnce'l invoh'od in very light
:;('lccUve ·cuLt illg nre lIegligible. Costs miLy bo mised Illuch more by other 
factors, such as irregula,· tree distriblltion, or IInderb,·ush so dcn:-:o as to reqllirc 
milch :;wllmping. 13, Trllck loaded with logs leaving woodi>. (lost of hauling 
depends IlJlIch morc on log size, load carried, nnd road condition lhun on volumo 
of cut per acro. 
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mude at each point. Usually the large!' logs were plnced so that they 
could be 10ltckd first, without aclditionnl skidding. The smallcr logs 
W(,1'e' placed close' to the loading point, so that Y{'ry little furth(']' 
skidding was nee'C'SSHl'y. -While the trllck WitS at the landing, he did 
all the necessary swnmring out of thl' logs an(l of the various loading 
site'S or "sets" n.nd, if IH'ccssn.l'Y, clearcd out uncI workl'cI OIl the woods 
roads. The truck drivl'l' was usunJly in dir('('t charge> of IOtHlinc-. He 
cletl'rmint'Cl the order in whi('h the logs ('Ol1('('ntrH tN\ H.t nny one set 
should bl' loulkd n.n<l hl'lpt'd thc tenmRt('l' do til{' netunl londing. He 
also unloackd ut tlw landing. SV"lwl1 til(' trllck rC'turned to the woods 
thl' tl'rrlllster dil'eetl'd it to the next londing point nnd, with the tenm, 
often helppd to dl'ilg thl' trfl.ilcl' into position to be' londed. 

Logs \\"t're 10nrlNI by til(' ('ollllJlon ('l'oss-linul nH'thod; that is, the~T 
WPl'(' pul1N\ n.lld rolh'd up two \\'ood('1l "kid pol('s onto the truck by 
nH'nns of a ehnin. Aft(,l' thc' londing wn.s cornpld('(1 thl' chaill wns 
llsed to hind tli(' lond. Although this n1('thoci of londing nwy tnkl' 
longer thnn otli('1' methods, it sllould not 1)(' ('ondmllwci as inl'fncient 
on that S(,OI·('. It is simpl!', dol'S lIot l'Pquil'e skilled and highly pnid 
W01'1\:('1'S, find doC's not l'NIUirc\ n ln1'g(\ illYcsbncnt in high-priecd nnd 
complicated ma('hill(,1'Y. Also, if logging is tempo1'n1'i1y IHlltcd, the 
ten111 ean 1)(' uSNl to good ndYnntilgl' on otht'l' work. 

In 01'(\(>1' to (ic>t('I'ruim' the hourly cost of skidding and londing, 
dnily l'l'('ords \\.('['(' kept nI' (I) tht' nci.lwl l'X[H'I)S('S for f('ed, 1nbo1', IU1(1 
1'(~pnil's to hnJ'lH'ss, gl'n bs, ('tC'.; nod (2) t h(, time' in new-ho\l1's spl'nt 
on til(' job. .AlIownnC'l' WllS mnd(' for dl'lw('('int ion of tl'nm n.nd t'quip
men t, in te]'('sl on til{' i I1Yl'sinwrll, 1)('I'SOIH11 Pl'Olwl'ty tnxc's, supelyision, 
nnd oYNhend. Hourly ('ost IWI' C'I'C'W WflS dd('1'mil)('d hy ndding all 
thl' costs tog<:'tlH'1' fol' the 1}Pl'iod of til(' sllld~r nnd diyiding lile total 
by the Duml)!'1' of houl's wOl'kC'd. 'rhl' l'C'sullil1g figur('s, ns prcsented 
in tnbk 7, 111ily be used in C'ompnl'ing this opl'l'ntion with otbC'1's in the 
n'gion, and lI1n~r {,Hsily Iw ;Itijllst('(i in lilt' futurl' for increase 01 

d('cl'case in costs of 81)('('ific it ('I11S. 

'fA 1l1,1" 7.-Esliu/Oled hOl/rly ro.sl 	of skidding nod (o(1ding pl'r team.ster lVilh 2-horse 
or 2-1IIulc trl1l1t 

' lhl" ~ Di<tri.Distri· . 	 per > ....ItclIl 	 )hUlioll 	 hour ItHloon 

Current op<'rnting (~osts: OWllership eost: 
Direct lahor ~USl: /)oli(lr<~ Percr:,.,t 

'Il D(IJ)rtl £lilltioJ1 or ll'tllU Bnd! Voilar.'f Percent 
Wncrs of t"tlJllsu>r O. aoo 48. Q ! "'1uillll1('nt.1 0.0·11 j 6. Q 
SlutI' nnd F,,,\,'rnl sod"l t 1nll'rl's\ on hl\'l'stllwnt, tnxes, \ .' 

it st'curil)' costs .012 1.0 ! ell' . _ . _. _I .001l! 1.'; 

'l'otl'l ~:--ll~"--"":O--: \ '.['01111 I-o,n'--0-1l .' _ ;) • ., 'I 	 -~- .. ---. • II" I .~. 

Otlwr d.in~ct co~~~ =':;:".-!:::.:.: =:~ --:".:-~ !{ 'rotul cosL ..,~ ---:-tili' 100.0 

tJPJ~~~;dor hllrn~ss nnd Olh"'!' .1$. 	 :1(~:-1'111' "I',,"·ho"r cost... _..... :1 .OJ' .... --" 
~quiplHl,mL . _ .025 "1_' 

Supcryisioll - . - .04:1 7. (/ 1 1 
'rot.1l1 ~ i •2,:';5 41.·1 	 I 

All obs('l'n'l' with n stop wnkh obtnill('tl til(' following information 
fol' ('ilch log: (1) Log lllld tl'l'e idplltilicntion lllu111wl', (2) skidding 
distallcP, (3) skidding time, (4) londing time, (5) sWflmping time, 
(6) rond-building time, nnd (7) inl'fl'ediYl' time. Neeesslll'Y rest 
periods for tl\(, team "werc considt'l'C'd inefr('ctivc tlme unless the 
tcnmsi.el' WI1S pprforming sOllle operatioll, sudl ns swnmping, building 
n. rond, 01' iOcllting a loading site. Fl'om this informn.tioll the average 

http:tcnmsi.el


22 TECHNICAL BULLETIN 861, U. S. DEI'f. OF AGRTCUL'[,URE 

time and cost pel' tree nnel pel' unit of VO)U1U(' for skidding, for londing, 

and for the a.ssociated opem~ions combined were computed for each 

test block. 


Inctrecti,ce tim(' made up a large pnrt of the total, ranging from 
29.0 to 41.2 percent on the diJr('rent test bloc.ks (tnble 8). This 

indicah's that the skidding n,nd londing operntioJls were not perfectly 

integrn.ted with the huuling. Team rest periods accounted somewhat 

fm' the )nrg(' proportion of inefTeetiy(' time. AnotlH'r I'enson was the 

fact that, beenusl' the time requil'ed by the trucks to make a round 

trip to the lnnding was 1IIIpn'dictahle, Hll' tNlll1ster wns inclilwd 

to buneh thl' I}(\Xt Jond HS quiekly liS possiblp so I1S to avoid holding lip 

the truek. 


To dd('rmine whf'LhpJ" skidding HlHl londing eost is in(]u('need by 

yoluml' eut pCI' Here, tllf' infoJ'lnntion obtnilwd in this portion of the 

study was summnriz(l(l (tnbl(· n) on II per-tn'e basis, n. per-.M-bonrd-foot 

bnsis, llnd II PCl'-] OO-eubie-foot bnsis. 


TAlILI~ 8.-,BJrcclive undillcffce/'ivc lIme l~n sk1'dding and /o(1(i1:'ng 

'rest block IIlId 	 'Ir-';'~;'I)II1~k IInel '-1: !FIfe'"ti",'" , J'Ifc'"ti,.,"cut. [ 'pC'r urn' " .... ' ITll'ff~ctiyc time !i ClIt I p('r acre ... '"' I lneffective Ume(b\lnrd feeL) I tlln~ 1 :/ (hOllrll fe~t) time! 

l-:e;-n'-I-~-fc/-lI------II' ·----I-:,~:--.\[1111.1----
1 hour,'; hOUnf 	 Pacelli hattnf hOIlT~' Percell! 

A (2,715).,". __ .,_ I 15.201 8.S2 aO.711J(;J,350 117.8.1 82.0(j1 41.2 

11 (4,IU2) i 107.·15 GO. flO :!Il.2 / E 0 •.1(8) .",_,_ •• j 81U8 35.28: 211.0 

('(4,112) 38.·t2 IS.i2 32.8 p(r':lf,) 43.ti:! 18.12 211.:.1 


- -.------~---. 
I ImernnliOl)nl )<I·iz",h rule. 

T AllLE 9.-'l'lmc 	rcqllirrmCl1l. (m(1n-mi1!.'lIle.~ or man-hours) and cosl, 1 jor Skl:dding, 

loadillg, ami a.~Roci(1led owralions, by lcst block 


Cut p~r o('n' I . 

Test block -'--~- - SIIwlOR yol· Sk'ddi, j Londin" I' Assoc,"ted 
 TotalI 1 1urne 'l per tree. , J lJg '"' Ol)erntions 3 I

jVolutlIc' rJ'rees I 
--___ ,__ ., 	 _.. _L_. ____ I_..._~_,_.____"'__.....____-;-__ 

(BoC/rd 1\", 11/- i no, rtll Cllbic ' .\[~II' IDol· I"'1(1lI-1 Dul. jM(llI- I Do/- i .\[~11' ;.' Dol
J •. ' fi 1 I fi 111m.. I ""II~ I l mUl- I Iml7J-I (eel. I"rr "~1. I eel. IItl'& aTS lite.!' m., IIle.\ nr.. II/e., j lar~ 

A''''''""'"'j 2"Ir. 7.r.. :102i5:l.11 S.S:ljO.O!l1 :l.·IS'o.oan :l.IS n.oaa 15.1V1 O. \(;0 

n 1.102 H.2 2!lij ,':1,20 II. ai • IIi 3.85 .040 g, n.1 • 0!l2 i 24.17 f 
 • 24!1C:::::=::::~:I 4,112 i.a "f':l .I.I.IH 17.14, .177 5.a7 .0.55 !l.IS .OOS. al.oo I • :127 
D .••••• ,'"._ 3.:l5Q Ittl;. :lIn ·W.S·' 111.111 . liD RIl7 .On:l 6.22 .O[H I 31.75 .327
g.............. 1.108 n.U, 2.1!1 :U.1i2 to.7I .IIQ I 4.M .Oli 2.0:1 .O:IU I IS. 18 .187

F......... _ li3fi 2.8 I 227 :1:l.l1fI !I.7t1 .lIII ~.32 .0·11 2.SS . (Ian Hi. lin 
 . liS 

• .--.. ..' 	 ....._--_.1. 
.---- PRn i\J nOAltIl 1-'1""1' 	 • 

_.. - .--_.".  "~'--;----,I -'III Ii· .\IIlII' .\Illn. 1,\lall' 
/tours hour., hOllrs hOUTS

A.,.. _... _. 2, il6 7. fl ;102 U. ·107 0.25 O. WO Q. 10 O. 140 O. O\l 0.71:1 0.44

B ""' __ '"' ·1.102 H.2 205 012 .40 .218 .13 .,>00 .31 1.360 .84

C.. _._. __ . 'i, 112 7.:~D ___ ••___ .. :1f':{ ~50T .~.l .15H .10 .272 .17 .\Jas .58 

3. ;l50 \(I.!i 310 .800 ••"j .·17·1 .2!l :125 .20 I.Oml 1_02 

E._","". J, >lOS 6. {J 2:1O .74i.·ll\. ;H7 • I!l .201 • 1:1 1. 2r,~ .78

L._ ....... O:ll1 2.8 
 227,_L____·~._Hl__.~_""_ .a17 .20 .211 J.._~~~_,~7 

l'gH 1\10 ('el1lC' F"'W.
--..". :~~ft: 7.5 i &t (1.I7-'-O-.-IO-!l""-O-.0-i-~:'- 0.rn:"~=6
O.2ii O.:llI 
13...... . - fiI·1. 2!! !of. 2 . ·1:1.20 • ·1:18 .2i • 148 • Oll .3·15 .21 .931 .57p]~.::':. ~~}J~ II\J iIt~:J :~~~ ::~[r ::\~~ :&~ :~~~ .:; ,: fJJ ;i~ 
" _." .. 201.20 5.0 ;H.112. ..,111, .:12 .2111 .13,. HI i .0\1 .S71i! .53 
F -----_____ I 112. 605 i 2.$ a;l. O!) • • ,lim i .:11) /.218 • 13 • 1·lii I .O!l; •Soa f .5.1 

1 I.lnte Per JlJnn~hOUrf $0.6J"7; ·1;;;;;ll·;l:;';~i;l~'i~, $o.OJoa-.-~··S~\·llmpjng. road huHcling, ;;;~~'ing set, etc. 
'Internatiol1ll1 },-inch rUle. 	 • Solid wood (inside bark). 

http:102i5:l.11
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Variations in tree and log size and oUJ('1' fnctol's makc.' it diflkult to 
judge the influence of any single fnetol'. j\/lOl'cover skidding, being 
dependent on the mte at whi('h trucks remoYNI Jogs, could not be 
pushed ahend us if it wCrt' Ull inclcpelldenl opcrntioJ1. '1'0 C'liminate 
the efl'cct of log size, table 10 was preplIJ'ed, giving IWPI'lIge skidding 
distance per log and cost pel' 1\1 fl'd 1'0), J4-ineh logs. This table 
shows about the same l'C'lntiyc eosts as if logs wel'c of the' snme averngC' 
size on each block. It shows that ('ost IWI'11 feC't incl'{'aseS 'with nyel'
nge skidding distancC'. It shows nlso thut be(,lIusC' of t1'(,('. disll'ihution 
or other factors the skidding ciistunc(' 1)(']' log nnd tlH' skidding eost 
per unit volume mn.y bp I'elatinly gl'('Ilt(,I' fo], n!'('ns such ns tpst block 
C, on which a heavy Cllt of 4,112 feel lW]' fH']'C' wns math-, than for 
Ul'ens such ns test block F, 011 whieh only G8G ff'l,t pel' U(,I'(, WliS ('lit. 
Furthermore, wlll'n tbp pf\'t'l't of log siz(' i" ('liminntpc\ thp eost of 
skidding on block F is only 10 een ts rnol'p ()(>I' ~I 1'(1('[ tlln n on bloC'k 
D., wh(ll'e 8,:350 fpd ()('I' lU'I'(' wus l'1It. 

'l'ABI,E ]O.-Co, per M board Jel'! oj skidding 14-i7l('11 logs lilt· ((verO!I!' distallce for 
eOt'lI test blol'!.

.1 
'Pest block find average skid- 'I'flles cut" ~"ost !lC'1' i' ')'(151 hlo('k uud nn'rngl' skid

di!!g disiHllce per lUI!: (feet) pt'r Hcre I M f~)~)ilfd I: llin!! distnl1r~ pcr log ([<'el) 

S"IJ'IIIiJer X" ",IJeT :If)o/lars
5.\1 . 0.38 

0(101) 10.5 
A (89). ~ 7.5 

2.8 .39 
B (113) 14.2 i.3 ..54 

To summnl'ize, thc datn show that skidding nnd londing costs may 
be higher thill1 averugC' (0 wlH'n YCIT light st,le'eiin' ('uts arc rnadc, 
rcsulting in long H,yCI'!lgC skidding d istan('ps; (2) whclI tree d istl'ibu
tion is il'l'egulll.f', so thnt evell hell\'y ('utting n'strlts in long nvcl'llge 
skidd ing distn11cPs; (3) WllC11 logs nrc nbove till' maxilHum sizp that 
can be' handled efr('('tively with t('llmS; (4) whpn hardwood logs, 
which 11.I'p heavier and mOl'c difl1eult to handlp thnn pint', make up u. 
lnl'gt' propoltion of tht' cut; (5) \\'11('n logs UI'(' relativ(')y smnll; nnd 
(6) when lIud('['bI'lISh is so <I(,I1SC thn.t swumping is 1H'{'l'ssnry 1'01' l1enrly 
every log. Thcy show, how('n~r, that nn'y eost ilJ('I'PHS(, resulting from 
limiting the cut to GOO hOIHel feet (lntel'T1ationnl %-inch 1'\11<,) pel' nne 
is TH'gligibh' in eompttrisoll with totnllogging ('osts, and ('an hc avoidcd 
by propel' marking of groups of tl'('pS to muk(' up load lots. l,ight 
sekctivc cuts nl'c f"innncinHy fpnsibl(' so far ns skidding and louding 
('osts aTe concel'llpd. In faet, thp U'am method of skidding unci 101ld
ing, combint'd with truck trllllsportation, makps light iln.l'v('st ('ut
tings'~~-and impl'ovclllPnt ('uttings ·t'con()llli('nl1~y possihk in 1111de1'
stockcd stnnds that, if subj(·et(l(1 (.() hN1.\·y ('uLting, woult! be' \\Tecked 
for produ<'tion during tIlt' next 15 to 80 ypal'S. 

How Cur Vml AcnE AFFECTS COST OF Tnuel\: 1I,\uUNG 

The equipmpnt uspd for truek logging in tilt' shol'tl('/l.f-lobJoHy 
piJ}('-hal'dwooc\ ['('gion is fuirly wt'll stlllldnl'di;~('d nt till' prl's('llt timC'. 
SOllle 80 perct'nt or mOI'l' of tiH' O(WI'ILtOI'S liSP n. Stlllltilll'd l}~-ton shol't
wil<'pl-base tl'uck \\rith dual wilcds at the J'('nr tUld a dunl-wheel 
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trailer, whkh is n.ttnC'iwd by menns of IL coupling pole nncl which 
works on a, fifth whed, TIlt' til'es on titr truck and trilil!,'1' al'e usunlly 
32 by {j inches OJ' ILl/'ger, and intc['chnngc'nble, The truek alld tl'uilt;I' 
equipment used ill the st'icctive logging study "Tns 01' this dCSCl'iplioll 
except thnt one trn ilcol' lw.d single \\'1H'els, 

The ('xP{'ri('f1('{' gll.inNI ill this study proved quite eondusiwly thnt 
it wns cheapel' to lon,d Ill, a, difi'el'cnt set each ti111(' than to skid logs 
to fl, central londing point, In most cns('s no attempt wus I11lld(1 to 
skid large logs, It wns llsually ('hN1PCI' and t'HsiPI' to dl'ivp Ih(, tl'lwk 
to tiw lo~s, ii}J)Ollgh snmlll'l' logs w(ln' skidd(,d to tbf' ]al'gl'l' lIIIl'S to 
COI11 plt,tt' it [ond, 

Most eonll'nelol'S pity thpil' tl'lI('k drivi'I's 011 tllr IWI' di('1ll husis buL 
expcct n, Jixt'd nUIll\wr or loads pel' day, In tlll' rXlwrimf'nta[ 0IWI'fI
tion thr tru('k drivl'l's W('I'P noL I'rquil'('(1 to take n. gin'n 11 lllnb{'I' of 
londs 1)('1' <In.''. but \\'e1'r l'xpt'l·trd to J)]l)kr flS mnny Ll'ips fis possibl(, 
during l), w(. '!dng day of a dt'linitC' nlll1)b('I' of hOlU'S. 

For (Iach t'l'u('kload 01' tl'ip, a I'p('ol'd wns lllnci(' of (\) time' slwnl 
locating s('1:, (2) tim(' slwnt londing, (3) time sl)('])L binding lond, (4) 
timr sp<\nl. on tl'ip to landing,. (5) limr sp('nt unloading, (6) limo 
spcnt (,(·turning to woods, (7) <l1'lay limr 1'01' t'neh of thl'Sl' olWI'atiolls, 
(8) Ilum\wl' of logs ('al'l'il'd P('I' lewd, (9) idt'ntifi(,n,tion num\)('r of (,Heh 
log, nnd (10) disl.nnt't' hHIIIC'd, 

Th(' SiUlIe obs(,l'vel' \\'110 !'('('o/'(led the t.im(' sp('nt ill skidding nnd 
loading logs I'el'ol'ded nlso the ll'l!ck tinll' SJWllt on lhl' Yl1l'iol!s OI){'I'I1
tions in (\Il' woods. H(' I'('('ol'(/rd till' timp lhl' lon,defl ll'u('k ll'ft thr 
woods 1'01' the lnnding nne! fh(' time tlI{' {\Illpty tl'u('k al'l'in'd at the 
next loading point. An obs('I'\'rl' at thr landing I'r('o['dr(/ thc tim(' 
wl1('11 (Ifiell tl'uc'k a I'l'in'd , tlll' till1(\ sp(ln! in unloading, and Ul(' tim(' 
whrll ('Hch truck sturt('d til(' rf'turll kip. III CIIl'W of hreakdowll 01' 
otlwl' dl'lay \)('tW('(\1I til(' woods and the Inn<iing, thr dl'ivl'1' kept the 
amount of lost. tinw nn<lI'l'pol,t('(1 it to tlH' obsel'\,I'I' in the woods, 
He also J'ppol'll'(l tlH' distun('(1 of (':l('h hUlll. TIl(' fnet thn.t enell log 
had \W(,ll. numlwl'rd :111d nWllsurNI mudl' it possible to I'r('ol'd tll(' 
volulllP of el)('h lond, 

1'0 det('l'miJ)(' thc ('ost of op('I'niing tlH' tl'lI('ks und tl'nik/'s, u duily 
I'ccord of gnsolinr nnd oil IIst'd, and eost of /'rpnir parts and labor, 
gl't'nsing, ete" wns kl'pt for rneh, Othr/' eos(s, su('ll ns depl'{'cintioll, 
tnxC's, n,nd lic(,l1se, \\'('1'1' (irll'l'millL'd by n,YeJ'llging records of s('\'el'lll 
truck OWIlPL'S in the loenlity, J3{'(':HIse cost of repail's fLVl'l'ngNI COIl

siderably lowel' than 1'01' oUll'r OIll'I':1 tors, the nYL'I'age ('ost ofl,t'pllirs 
j)('1' lI'uck with tl'llilrr hns b('('l1 ndjllstrd 1'01' the purpose of this report 
on the bnsis of' othel' OIll'I'n.tol's' l,\xpt\I'ic'!1c(', nnd is set tLt $112,50 for a 
yeaI' of 225 lO-hour dn.ys, 

In lise of working time' till' log haulill/! WiI" t ht' most C'fIieiel1 t of 
all the woods olwmtiol1s; inrfl'l'divt' time llmounted to bu t 6,71 percent 
of the total time 011 tlH' job, ApPl'Oximn.trly half this lost time WI1S 

chargcnble to tin' and engino tl'oublL', llnd thc l'(lnlflindt'r to delnys in 
loading ('nused by brcaking of th(' (,I'oss-hnul chain or hn1'llt'ss, This 
does not lIll'itll thnt th(> landing n,nd hauling \\'('1'(> ell tirPiy emden t, .A 
consideruble nl110unt of W'nstrd dfol't, as in rolling a.log ovel' the land 
in loading 01' skidding thl' wrong log into position fol' londing, could 
perhaps llllYf' b('('11 nvoidNj, T1H' time required 1'01' such operations 
was l'eeol'dcd ns effective; itlso Lhntrequil'ed to adj list the logs on the 

• 
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trucks in Ion ding, sinc(' sHch adjustnwnts W('1'(' ncccsslI.'l'y to build 
londs of efl't'ctive si7.l'. 

The ndj usted hourly cost oJ operating a ] ~-tOI1 tr'u(,k and trniler is 
given in table 11. 

TAIlI•., ll.-"Estill/(/ted hourly cost, 1 oj opcrali'ltg a, 1~~-ton trl/ck with trailer 

Hille ])1$' Hnte Dis· 
Item per Irlbu· 

hour tloll
"___ ~I:I~. , ____-L~:~~~ _tli~::' 

OWII('r.ship (lOSt: , /)o/lur." Percent 
DirN'l Julio)' ('ost: /)olln"'f Pacl''Id llf'IW!,,·illlioll •• ,"" """' "•• ,.' O. :128 31.9 

\l'ng,'s of drlwr. . ".. n. :l00 29.2 Inl('rt'st on in \'l"$t IIlt'n 1 ot Ii I' 
SI~lI' nnd F,'dl'rnl SUdIlI prrcrnl. .•• •m:l a,2 

Currellt OlWl'fll iJl!:! (~osts~ i 

sl'~urltr ('051 S " .012 ! 1.2 Li('f'Tlt-:fi nnd tUXl'!' ~~~~ .02;~ 2.2 
t-'liIlSUI'l'd ri~k~ (.$1 Iii .~__ .Or.~ ,ri.l 

"01111. aO, -I -~"----
Ii 

'rolnl ......... 1 .4;l!i 42.4 
OtIwr din','! "ost: ,

Fut)i ((l.M) !-mUons ,::nsoIiJtt~ i '1'01111 COSI.... .•••• ,._...... 1.028 100.0 
!It $O.lh) " • . . ...._1 • U;O 15." Co,t pl'r mIln·hotlr. •••••••••••••• 1.028 •.••••• 

011 nnd J!1'(ln$tI~ "-.... ---1 .02i 2.0 

Rl'pll!I'IJlI>OI',_ .. _ . " ....1 .025 2.4 

R('pJln' sllppill's.... .,•• , .02.1 2.4 

Sulwr\'h;iol1 ....... _.. ~ .. *~ ~~ .. .0,1:1 . ·1.2 


1 For thl':' IH'Jl('flt of thOSt, pluIlnil1g n logging oJIl1rntioIl or wishin~ to check llrest.'rll, operut iOlls, hases DC 
estimutil1f; Inl('k"opcrnting ('osts un' g.iq·n. us follows: 

i I I 

'fmcl< I' 'I'rnilcr I Tires 'I'otnl
only onlr 1 

" ..--'----'-------
I Dol/ora Dol/I/rs Dolla" 

Origlnlll ,'0,1 1150.00 2fi1l.fJO 1,400.00 
l]~r1l(lt'-ill \"l1llH! 200.00 !!Ill. 00 :1(»).00 
.;,\ 1lli1lUI (it.·prccinliol1 a:li.50 [)(j.25 i3S.0i 
A\"crngl' inn~sttnet\t .=iOa. i5 20:1.12 l,211l.03 

AJlI1uul dt'lJfceinti()Jl i~ n~tlr('d on the (oUO\\ ing: t·~ti1JlnH'd life. of l·quipmcnt: 'rruck, aoo opernting 
dnyS; Imiler, GOO dnY$; tirt1S, 15,00U miles [10,:~·10 miles peT year of 225 opcnllinl:! days). Cost of tires 
pcr mile, $O.l)a:la. 

To l'Olllpal'e IHllIlin~ costs il1\'oh-pd in a hellY}' splt-dion cut with 
thost' in It light or vel',Y lig-ht St"it'etion cut, tht' tinll' find cost Teeords 
for all purts of th(' hn.lllillg- ol)(,I'atioIl "nye b('('11 Slll11111l1l'i7.t'd ill table \2. 

T.nll~~} 12.- J1/o'll-7IIirwtc r('fjll'in'lIIent 01/(/ ('(MIl per lood Jor loadiug. trUck hauling, 
nm! uSSOI"ia(cd ()'I)f~l'(Jli()n~, by test bind. 

..:\ vernge A ver-;• !loud 1 ngo I
'Pest Busis, -----j log: Loentilll!. Louding Binding Jl IIuling I t'lIlouding Total 

hlm'I< londs s~t 
; VIII· 1 \,01., 

Logs, urnc 2!UJlW 

, 'I ;\/11"· .\111'" .\11111' 1;\/1111' .\Ian·'! .\Ian-' 
;Nllm.:"Yum',BoI",I'l1ollrri mi,,· Do/· mil'•., ])O/'llIIill'l DOI'llIIin. i•. Do/· 1IIi"','])01' "I' 11I;n·! Do/,
:~~M'~.~,~ ~~i~ ~ ~I~ ~ ~ ~I~ 

.-\. , au la. 1 i 1,5oai 115 a.tiO,o.062 33. :12:0. 570 5.99\10.1021 lii.4U 0.26.1, Iii. Oll.O. 2i3 i4.30 1. 2iO 
n " 1151 11.2;,1,300' 124 a.:l\I' .0r>8 :12,9(i' . 5tH, 4.81 .OS2, 1li.:l8! .280', 15.9<Ji .2i3 i3.531.25i 
('... 60, 10.3, 1,6:Hf 1.19 2. fi() ,044 2i.64 1 , 4;3 4.00,.084' H.24, .244' 15.99, .273 65.3i 1. liS 
D. I~~I .~l.Oi J,lIiI! 1(i(J: 5.~O: .~!l [Ai.4ii .1/00, i.50: .128, 15.5il .266' 15.0U! .273)01.33 I.i32".. , 

0_ .0. I; J,887, 94 4.61,.0/9 411,(;2, .849i 6.04:.103 IIi. 3i; .280: 15.IJil' .2i3: 02.63 1. 584 
V 41\ lS.:1 1,1I:17[ 100 4.481,077 49.22 .842. 6. i6! .116 16.95 .200: 15. Dll .2i3. 93.40 1.598 1

I '"~ ...._._._L. I ,"... _, _~~____ I ( __~ 

1 Rnte pcr nllln'liIinl1tc=~Q.OIi1. 

, .lnternntionnl h·inrh rule. 

~ Time I111l1 cost figures for nil test hlockS bllSed 011 I·mile bnul froIll wood~ to Inllding londed, and return 


empty. 

http:l,211l.03
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'rhe average time per lond given for eDch clement ineludes both effec

tive and ineffective time. In order that the results for the various 

blocks may be directly compa!"nble, the haulin~ time is given in number 

of minutes required for a round trip on II, I-mile haul. Time required 

and costs per NI board fC(,t (International X-inch TIlle) and per ] 00 

cubic feet, computed hom ttlble 12 Ilnd the average volume per load, 

Ilre giyen in blble 18. 

TABL}; 13.- jlinn-h01lr 1"/'qllirp1l/f'n./ nnd co.~1 J 7Jel' unit oj lIolume Jar loading, Irllck

IWI/Ung, lInd (I.~.~()d(lled ()p~r(lli()ns, by test block 


]'l,n 1\\ BOAHIl ~'gWI." 

I 

, Cut per n('n' A \'('r- 1 

. . fig· ' 


'll'e~kt_ !---I'-~ ..,' lo~ r.()(':~tl,[ng LOllding Ilinding IInnting 3 (!nllJlldil1g' Totnll
,l oc 1 Vol- \'01. $( • I '. ,


___ I !I rue , ,'I'rt':Si "~~; . _ .. . 1---.. J .. _. _. ___,- I _._ 

I /lnllrd ·N,w,.: nOllrll'j\f1l7l'!IJOI•.MII1,.ilio/.i;\tnn.iDo;.!uan./1])OI. MlIlI" /)01. '\/lIlI'IDO/. 
: lr~t, t I!!r [1:,1.,,' Itollr., I I"r., IlOll:," 1'lIrs i "()ur~ i IIIf! IhOI!!. /1m "O,!.'.:' lilT. ho,~:s laT••i.• \ ......-. _,fI." 1.5 .11.. O.O~O,O.04,1l..%.I10.a8,().06610.01.0.IIIIO.18 0.1/1 0.180.8.,10.80 


B......... 4,1112 14.2 1~4·.0411.04:.3!151.41:.()OSI.06 .1Iltij.20 .192 .20 .882 ' .111 

C ......_.! 4.U2 i 7.3 159 .027 .0:1 i .282 .211 .050 .0., .145 .J.5 .lGa • .17 .667 .69 

D.••__ .... a,a50 1 10.5 16G .0·19 .05,.478 .. 401.00:1 .00 .la2 .14.. la5 .14 .857 .88 

fL ...... : 1,408. 5.0 04 .041! .04 .·138 1.45 . OS:! .05! .145 .15 • I41 .15 .818 .84
1F:._ .--! 6:16/ 2.8 106 .0:19 i .1l4 .·12·1 1..14 .. /1.18 i .06 i .146 .I<i .138 .14 ~8()51 .83 

pgn 100 ('('Hlt' (·'KWI' 

, Cubic Cubic, 1 i ! I : Il
' Jeet fret , I, I 


A ....... 3V8.32 7.5 16.7 ;O.1l27 o.oa 0.25.,10.201°.046 0.05 0.117 0.12 0.122 0.12 0.566 0.58 

n ..... _. (\I·t.20 14.2 17.8 i .028 .03 .276/' .28 .0·10 .04 .137 .14 .134 .14 .mli .Il:!

C ..._•.• •181.37 7.3 22.21.010 .02 .2111 .20 .031l .04 •• 104 
 .11 .JJi .12 1477 .-19
D ..c ••• ~O1.82 10.5 n.l· .1l3S .03 .:142 .35 .045 .051.004 .10 .01)7 .10 .613 .6:1

E __ ..... 2(J4.~6 5.0 la.8, .()2S I .03 .208 .ao .. 036 .04 .008 
 .10 .OU6 .10 ..i56 .57 
F ...... 02.01; ~2.~~.~~~,1~26: .03 i .201 .• 30 i .0,10 i .04 .Ion .10 .09.1 .10 .'>';2: ••" 

I Hnte per nmn·hollr=$1.028. 

, fntcrnntionnl X·inch rille, 

3 Time and ('osl, fig-IIn'S for "II Ipst blileks hns"d on I·mill' Illui/from "'oods to lallciin!( lonned, lind return 

1'l1lpt~·. 

Analysis has shown that ('x('('pt for h10("1\: C till' total loading- and 
hauling cost YnriNI among til(' bloeks by only$0.06 pl'l' 100 cubic f('et 
and $0.08 JWl' M bon I'd fpt't of logs hn.nrllpd. For block (' tlH' cost was 
('xcpptionally low owing to tht' fuet that only l'atlll'J' largl' pilll' logs 
W('I'C cut tlIPr(·. It is apparent t]mt, although such fadors as log 
size, load calTied, and condition of roncls may nJ)'t'ct mntt'rinlly tllt' 
unit cost of tl'Uck hnu1ing, t111' cut 1)('1' ac]'(' hns no signifieant ('{fect •upon this cost:. 'l'h(' ditfc'rf'r!('('s in unit cost n,1'(' too small t.o have 
mnchinfhll'nc(' on sl'ipetiYl'-eutting policy. 

MEASUlll;;S Fon REDUCING TnANSPOHTATJON COSTS 

TIlt' costs of truck hauling in tht' ('xpC'rimental o}wrn,tioll nre mainly 
for hauling oyer ullgrnded or Yl'ry low-class woods or country ronds 
and may COITl'Ctly bl' applied to similar logging chances. Trucks 
have proved efficil'nt for llll,uling logs in. dry wcathpl' (\vpn w11('1'(' there 
are no roads whn.tsoev('I'. NpYf'rtlwless, lumber companips and 
logging contl'netors who haul fl,lI or some of their logs with trucks 
rcaliz(' thr ll(·(·t·ssi ty of building good, wpll-grn.dl'd dirt 0]' gl'fl,vpI roads 
in order that the trucks can mn,inlain good spl·('ds. rrlley know that 

http:only$0.06
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in general the cost of producing logs varies inversely with the quality 
of the roads available and that over a peTiod of years good roads will 
pay dividends in the form of cheaper logs, evcn to conipanies that 
contract all theiT logging. For these reasons most of them have 
ah'eady built or are building relatively high-class truck roads. In the 
future most truck transportation of logs and other forest products will 
be over roads of this description.

:Many dry-wea,ther roads can be converted into all-weather roads 
by draining them properly and applying gravel in some places. If 
properly located, an a.ll-werbtlwl" secondary road can be built in most 
cuses for $50 to $300 a milc, which is considerably below the cost of 
pn'pal"ing a railroad right-of-way and laying the tics and steel. The 
road can be used continuously for an indefinite length of time for 

i transporting forest products harvested seleeti\Tely, whereas the rail
road would be removed after one lwu.vy cut had depleted the timber. 

Figurt's Oil costs of hauling for vn.rious lengths of lIn.nl over such roads 
are presented in table 14. They were computed in the following 
malllwr: 

TADLB 14.-·Cosl of hll'llll:ng pel' IInil of volume, b1/ lenglh of h01il, in dry weather on 
well-graded dirt or gravel roads 

_..- ._- --< '~~'--'-'--~---, ,_. -- 
'J'inw per loud 
(fixed pr~llnrn· , . 'l'otnl cost per(:ost p~r load t
Unn t,ime, Ga.!H I A\·er· I 

mmutes) ,a~c 
Length of , trips _' 

haul (mill'S) per l(}. I 
"\('\unl , hour , \'Ilrinble I :If fl'"t }If feet Mice!. 100Scrib·hnUlin~, '1'otnl I dnl' l'lxNI' , with I 'rotal I DC!YIP.! I.nternn. cuhiener 

trip) huul,'d! rull' inch rule rule feet(round I . distnnce Scnbner tlonnl H· 

---,t 1---------------------- 
,'fill1l!'s _\lillllICSINlllllber! Dollllrs Dol/llrs Dol/elfs Dol/ezrs Dollor.! l/Jollar., Dol/an 

0 .•.••.• ____ . 0 u:UHI a 0.71'1 0 f1.il 0.57 0.41 0.46 0.2\1 
1.0 .. _._... I~:~~ 72.1l·1 ~.2 I ,71 .13 .84 . Iii .49 1.54 .35 

~:8·:::::::::· 18.00 ~U1 t U :~g :~ I:a~ :~~ :~g :~5 :1~ 
2.5 ..• _.••• _•. 22.1>0, 80.-\4 \i.1l .84 .34 LIS .\H .G9 . if> .49 
3.0.......... 2i.OO nO.9·t lUi .S9 .·10 1.29 1.03 .75 .S3 .53 
3.5.•_••••.••• 31.50: 95.·1-1 0.3 .93 .H 1.40 1.12 .82 .91 .58 
4.0..__ ._._.. 36.00 \1\1.94 li.a .97 .54 l.SI 1.21 .88 .98 .62 
4.5••... _••••• ·10.50, I(H.4·\ 5.7 1.02 .60 1,(j2 Lao .9.5 1.05 .67 
5.0.. _._..•__. 45.00 108.94 ~.? 1.06 .67\ l.i3 1.38 1.01 1.12 .71 
5.5....._..... 49..10 113. ·14 n.3 1.1 I .74 I. H5 1.48 I. OS I. 20 .76 
6.0 .• _._ ..•• _. 54.00 117.94 5.1 1.15 .80 1.95 1.5tl 1.14 1.21i .81 
6.5.••,_.__ ••• 58.50 122. H 4.1l I. 19 .87 2. 06 1. 65 I. 20 1.33 .85 
7.0.._.•...._. 63.00 12tU}.t 4.7 U~ .04 I U~ 1./4) 1.27 1.41 .90 

~:8::::::::=:: %:~ 15kri! jj 1.3:J t~i I 2.40 iJ~ : U~, U1 :U 
8.5..... _•. '" 7G.50 140.44 4.3 1.37 1.14 I 2.51 2.01 1. 46 1. 62 1.04 
9.0 .••••" .••_ 81. 00 IH.94 4. 1 I, 41 I. 2\ i 2.02 2. 10 1. 53 1. 69 I. 08• 9.5.••• _•• __ .• 85.,50 H9. H 4.0 Lolli 1.27 I 2.73 2.18 1.59, 1. ii 1.13 
10.0•.•_...... 90.00. 1,';3.94 3.11 1.50 1.34' 2.84 2.27 I 1.06' 1.84 1.17 
11.0.......... 90.00 i 162. g.j 3.7 1.59 J..I7 i 3. or. 2.45 I. /9 I. OS 1. 26 
12.0.......__• 108.00 i J71.94 3.5 U,S l.\n, :1.29 2.1\3 ~_'.~; I 2.13 1.36 

13.0....__ . __• 117.00, 180.9,j 3.3 1.76 1.74 3.50 2.80 u. 2.26 1.46 
14.0_ •• __..•__ 12fl.OO I' )89.94 3.2, 11.'98.451 1.88 3.73 2.08 2.181 2.41 1.54 
15.0. ___ ._•.•. 135.00 198.94. 3.0 i 2.01 3.05 3.16 2.:10, 2.55 1.63 
1~.0. ___••.___ 144.00 I 207.94, 2.9 2.03 ' 2.14, 4. 1/ ' a.34 2.43 I 2.70 1.72 
1,.0••_._.•,._ 153.00 j 216.94 2.8 2.12 . 2.28 I 4.40' 3.52 2.57: 2.85 1. 82 
18.0•• ___ •.• _ 1~2.00 [225.94. 2.7 2.20 I 2.41 '1.61 3.G9 '2.69' 2.08 1.90 
19.0•••.•••••_ 1t1.oo I 23·1.94) 2.f> 2.211 2.55 ·1.8·\ 3.87 2.S2, 3.13 2.00 
2O.0...__••••• ,18O.00! 2·13.94· 2.,' 2.38 2.68 5.06: 4.05 I 2.95 3.2/ 2.09 

t ,A\'erngc lond=I,250 bourd feet ])oyle·Scribn\'r rule, or 1,/J.l board fe('1 Inl('rnntionnl H·inch rule, or 
1,546 bonn! feet Scribner rule, or 242 cubic feet. 

, Fixed cost per hour=$O.r,S,';, including lobar *O.:l12, 8"P('I'\'i5ion $0.045, lind owncrship (of truck nnd 
trailer without tires) $0.228. 

! Cost per mile=$O.067, including tires $0.033, gusoline $0.025, oil nnd grcasing $0.003, nnd repairs $0.006. 

http:1,';3.94
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l. From table 12 the total time pCI' 10tl,d required for locating the 
set, loading, and bimHng the load was determined, for all t.hc 46() loads 
hauled from the study area, to averil,go 63.94 minutes. This time is 
the same l'cgnl'dlt,ss of distn.ncl\ of ho,1I1 or tyP(\ of roads OVCI.' whi.eh 
the hauling is dOlle. 

\" 2. Throngh supplcmentn.l studi('s of hnuling time 1l.1ld truck spc('dsI," 
for wcll-gmdcd dirt; f\,nd gl'll.Vl'I I'onds, tlH' !1V('mge I'olllld-tl'ip till\(' 1'1'

quired pl'l' mill, of one-wn,y distnnel' 011 such l'oH,ds wn,s r\(>tel'mined o,s 
9 minutl's. 

3. The total time l·pquin·<I for nlly lpllgth of lHwl (·qun.ls the pl'odue\ 
of the actunll'ound trip time (including delay time) 1)('1' milt' of IHurl 
and thc distn.ncl' fn.clol· plus the lixed pl'epal'ntion time. 

4. The lUUllbel' of loads hn.ull'd per dn.y for any giV(,ll length of haul 
was det('I'IIlined by dividing mirmtt's ill a lO-ho\!l' day by minuil's 
per load. 

5. The fixNl costs P~'l' load, indudillg $0.:3.12 for lahor, $0.045 for 
supervision, and $0.228 for doprceintioll of truek aud tmilel' (without 
tires) and other oWllcl'ship costs, were found to total $0.585 PCl' hour " 

or $5.85 pel' 1O-h01ll' do,y. Dividing this flxcd daily cost by the 
number of loads hn.uled per day gn.ve' the fixed cost pel' lon,d. The 
cost.s per mile that. are dependent upon distnncc tmveled wcre de
termined as follows: $0.038 for tires, $0.025 for gasoline, $0.00:3 for 
oil and grousing, und $0.006 fOl'repairs, 01' n. totnl of $0.007. Multi
plying the cost PCI' mile by the num her I)f miles of round-trip distn,llce 
gu.ve thc cost pel' load for vn.rious lengths uf h~tul. W'itll better ronds 
the depreciutioll, gasolil1l" oil, and repuil' costs n.l'C Jess thn.1l with 
ungraded roads. , 

6. From tJl(' Lotn,) cost pel' lon.d l1,n<l tIw volume of tIle O,Ycmge lon,d 
the cost pel' 100 cubic fppL and the eost 1)('1' M bonl'd {('Pt by the 
Intel'lln,tioIlnl }Hnch, Doyk-St'l'ihl1l'l', n.nd 8('.[·ibl1O)' rules wel'O com
puted for eaeh length of hau!. 

Iu using the figUl'l'S given in (,able 14 it; should b(~ rcm(llnbered thnt 
they will ne('(\ to he ndjustt'c\ for other op('ruJ.ious if items of opel'o,ting 
cost 01' size of Joad nre (lifl'cl'ellt from thos~~ of this study. "With the 
dctuilcd infol'lnH,tiOIl that is given, this ('nil he done eltsily. Cost 
figures willll{'l'<1 nc\justing, too, if the nvcl·n.ge size of log'difl'l'l's from 
whut it was in t;h(' study. It should be remembered tlmt these costs 
are hased 011 clTy-wen.ther conditions nnd 011 lH1.uling ovm' well-gmded 
dirt or gl'tweil'oads. Tlw cost pOl' unit volume mn,y be diffel'Pllt for 
paved, black!,!)p, 01' low-dass d il,t ron.ds, OJ' for hilly coun try. Fur
thermore, the figm'C's inelude only thl.' actnal cost ot: hauling; nothing • 
has been includC'd for !-he opemtol"S 01' eontnwtor's profit lind risk. 

The wjntel' 01' rniny S(,USOIl in the South, extending from about the 
middle of DcC'embcT to o,bout Lilt' first of April, pl't'st'nts n SCl'iolls 
problem hl sciective logging. Duri1lg this time it is extremely diHi
cult to driyc n, truckillto the woods nnd some rOllds b('('ome almost, 
impnssn.bl(l. Logging during this l)(,l'io<l is exp('nsiYe, eY('1l in old
growth timber under tlw milrond method. 

One way of meeting this probJpJJ1 is to reS('1'Ye for Gutting during 
tIllS period o,ny timber \\"ithin 30l) ft'ot of n.ll-wofolher roads and nlong 
mnin-line railron,ds. Another solution, more t'ommonly used at 
present, is log stornge (fig. 5, .It). Beginning the lotte)' part of Oetobor, 
or as soon os cool wenOw]' urrivC's, all avo,ilable logging equipnwnt and 
manpower are directed townnl getting out logs. Logs not needed by 
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FIGURE 5.-.11, Trucked logs storcd '1-long railroad track for immediate 0, ~Ilture 
lIsc-onc solution of the problem of supplying logs to the mill in winter. B, 
Loading logs 011 railroad cars. The car-top loader here shown can lond about 
6 cars an hOllr und usually can be moyed to the next car us the engine pulls 
the log train 1 car forwurd. 
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the mill for the next 2 months are bunked on all-weather toads, on 
main-line rnilrouds, or at the mill, to supply the mill over the worst 
of the rainy sellson. If warm ""('/Ither occurs during- the laUc'!" part 
of the storagp SI.'flSOJJ, blue-stllin fungi llltw att:wk Ilnd diseolor the 
logs, and so rNlu('p thp \rahH' of the lumbp]" produ("ed from th/'m; but; 
this loss ("an be kept ypry low by spraying the ends of the freshly cut 
logs witll well-known dwmieals. 

SUM.MAIIY 01,' OPERATING COSTS FHO~I. STU)IP TO RAILRO•.\D 

Largc' areas of timlwr.iand in the South, in trads of \"u,]"iolls sizes, 
are owned sepnratply from sfl,wmills or othe]" manufaduring- plants. 
The owneJ' of an ar('ll. of 500 flen's 01' mo1'C' Cfln l'llg-ng-e in selling logs, 

If pulpwood, and ot1l('1' forl'st raw rnatt'l'inls, indc'pcndc·ntiy of manu
•facturing. It is eommon p1'n('tiec" fliso, for mnllufnduring concel'lls 

owning timb('J' to eontnwt tll(' logg-ing. It should b(, of inten'st to 
many, therefore, to summarize' nt this point til(' aYl'rage logging costs 
for ('ach of tll(' six t('s!; blocks. This is dOll(' ill tnhl(, [5, on the bnsis 
of the Jnternntiona.l ){-inch k('rf rulr. Doyle rule, nnd ('ubie-foot scnle. 
Tl)e a.Y<'l'flg{\S show tha.t proped." plfllln(:d nnd suppl'Yis('(i light 8<,I('c

tive cuttings can be {·ttlTied on a.t mO(/('rflt(' ("osts P(,I" unit of Yoitlme, 
where timb(']" of suifnbl(l size ttlld qua.lity is nynilnhl('. 

T.UILE 15.-11/a1/.-holiT reqldrelllcnl and "osl of logging opera/ions from slUmp 10 
fa-i/road or Im'allt/ill 

'l'~~H I.non 110,\1111 ~'I,I,T, 1:-;'I'I·;!tl\'A'1'I0:-.'AL l4·r:-.'cn RULE 

~----- . 	 ·------1~:J.,tl\C,.OS~t
I Cllt i 

Test block 	 ! Il('r f /<'('Iliu!! und Skid(jjn~ und i 'rruck huul Total. ullow· 
i nCr<' hu('kin~, louding ,. ; nne!' for 
I 	 : profit 
j 	 and risk 

------- ---.,--- ---~ ---,,----,---.,-- , :
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 .89 l.ti5\! 1.02 1. ~52 I. :!II 5.·1:19 :1.20 4.16E. "' •• ". __ • ___ . __ . .78I,~o.~ 2. IllS 1.2C>8 .is 	 r.252 1.29 ·1.718 2.85 3.71F ti.16 2.621 .9:1 1.247 	 :.77 1.2·11 1.28 5.109 2.U8 3.);7--_. ...-,--,...--.---------.--,- ---'-- ~~-

3.85 
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In short, CI1Tl'fully pln.nrwd and supt'ITisNimotol' truck transp:;.. ~n
Lion, togl'ther with cardul selcetion of tl'('('S to be cut and silllple 
skidding- find 10ading nwthod8, mnkl's itpossihll' to 1'eali7.(, the objl'c
tin'S of fOI'('sl mllllllgcmcllt discussl'd in Pl1rll of this r<'port, Simply 
stn.tNI, til(' solution eonsists ill s('1peLillg <'llc-Ii Yf'ur and tmnsporting
to the sawmill or other primu,ry Il1tlllufadurillg plall\" sueh mature 
tr('('s, surp1us trp(,s from dl'nSl' groups, alld other t1','('s in nced of 
l'e1110vI11 us ('nn be handll'd itt it profit or at least without loss, 

HI. Il\"DIVIDUAL LOG A~D TREE VALCES-ECO~OMJC BASIS 
O:F THEE SELECTION AND CURRE:,\T FOREST I~COM E 

During the carlier pn.l't of til(' tim'p (,l'nturips of forps!: l'xploitation 
in i\orU; Am('rien, it wns rceogni7.l,d by III,ltdy nil fon'st IIS('I'8 thnt 
('t'rUtin LI'N' spe('ies n,nd l'Cl'tnin indiddul11 tl'('l'S sc'rn,d t/wir purposes 
better tllil,n othl'rs, Timbt'r ('uLting, t'X('ppt for IHlltl-e\e:1ring opera
tions, wns highly st'ledi, e. Lith'r, in tilt· gl't'at ('XpIUlSion of the 
lumber industry into thc' I'atlwl' uniform drg'in fOI'('sts of P(,llIlsvh'l1nil1.. 
tht, Luke' SUll(:S. and thl' South, iIl('f'('llsin~' IUII1I)('1' Vlllul's an~1 mnss~ 
production llll'thods hrough t :111 ern, of wholesale ('utting that nlmost 
dl'stroYNI son1l' fOf'('sl tYPl'S, such :1S til(' 1...111;:(, StnlC's whitl' pint'. 
This indiscI'ill1innt(' ('u tting un<iou htNlIy elllls('d pnormons lossl's to 
th(' industry as [\ wbol{', although it brought wenlth to n smnll pereC'nt 
of the op('J'n.tol's. FOl'tllll:1J('\y 1'01' th(' South, nnlul'(' Iws be(,Il gt'lH'rous 
I1nd on mnn,Y cut-on'J' fll'('IIS hns presen tNI IInotlH'l' opportunity for 
sound forest mn.nngelll('nt.

Enn \dH'n tillllwl' utili7.ntion hns pnssl'd from :I pUl'ply ('xploitn.tin 
stnge to ol1e ('hnrnct('I'i7.('(1 by I1wthods ,lPsign('d to Pl'I'I)('tllatp produ<'
tidty, fort'sl m:1nllgt'J's hnyC' ofU'1l nU('1l1pt('(\ to grow unifol'l1l stnnds 
thnt <'ould 1)(' cut all :It OIH'('. Hillel' th(, ('ndv 19:~O's, hO\\'e\'('I', f01'('st
mnmlgl'lllcnt ('xIWriL'n('c and J'esl'nreh J'l'sults hnn' in('l'{'nsingly sup
ported the principle of continuing efll'l' nnt! opportune' lItilb-:lltion of 
til(' indi\'idunl II'('l' ns till' fOllnd:ltion of:), sound IlH1.nngl'lI1l'nt progrnm, 
It hns lllrl'nc\y bN'n noted ill PInt J lhn t tht' eill'(' nnd tinwh- utili7.l1
tion of individu:11 lrN'S is prOlwd.\' b:lSI'II on indi\'idunl tl'('~' vHlm's; 
nnd t11il.t, with Jew l'x('('pLions, ('ueil tr('t' hns two dl'finitl' \'nlu('s
vnIue to hold for futUI'l' growth in \'olu!l1e (lilt! quality, and \'olume 
vnlue for inllIH'di:ltl' ('ulting. Part III <lC'nls \\'ith ntlul's of tlw latter 
c1nss, It is b:lsed 011 fUl'tlH'r anulysis 01' til(' study dn tn US('U, ns de
seribNI in Purl II, to test thl' ('('(momyof light sC'iecti\re (,lItting, on 
studi(,s of ('osts (or loading nIl cars, for railrond haul, nnd for milling, 
iwel on n stll~l.\~ of lUll1h('I'-V,1111I~' I,'l'eo\'eries. It gives logging, rni1ro:~d
haul, nnd nulbng ('osts of U1dLnd unl logs nnd tr('('s: ntlue recoveries 
dl'termined for ('Ill'll log si7.(, nnd grnde by sllbtl'iteting C'osts fl'OI11 gross 
lumbel'-\ruhIC I'e('o\"('ri('s; and (,Ol'l'('sponding vnlllcs obtnined fol' tl'('CS 

by combining tllt' data foJ' 10gSlllnking up the tr('es in l'1Ieb 5i7.(' class, 
Iil the a.nalysis for incli\'idunl log unci tre(' valucs, the t('ehniqu('s of 
which lu'C' d('scribed, tilt' d:1.tu from all the test blocks 'n'!'t' combined, 

Cost of prolilletion foJ' Nt('h pnd of the logging and milling op(,l'l1tion 
is given in man-holll's us wdl ns in dollnrs, to permit ensy n.pp1icl1,tion 
in opel'lltiolls in whieh unit costs difl'l'r from those of the expcl-imt'ntal 
operation, and 11.1so to f:H'ilitn (e I'edsion of figur(,s on costs and I'CtUI'11S 
ns ehnnges In\n' plael' in eontlitiolls nJl'edinf! ('osts, The costs quoh'd 
are based on the Doyle-Scribner, InLCl'1111tional }'.-inch, Scribner, and 
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cubic-foot scales. These cost figures are considered applicable only 
to stands under selective lluUlllgement. Details of costs are shown in 
tables in the appendh-:. 

Of all the items of expeJlse included in th(' cost of finished lumber, 
manufacturing is by far the hu·gt'st. This is the olle pal~t of tilt' whok 
lumber production opcmtion tbat can make or brel1k 11 company, 
with or without good pmetit'c in the woods. It is at the mill, 111 so , 
thnt the kinds oj' logs that [U'c pmfitable, and thos(· that IU'e unprofit 
Ilble, call most (,llsily be c1wckl'd. 'l'hlW~ 1l1('1l in 2 dl1,ys' tiCl)(l, Ilt II. 
total cost of not III0 1'(' thnn $:30, ean lllu,k(, a simpl" study in tlw Illill 
that will dl'tcrlllill<' roughly which logs IU'f' l)ping ('ut and millPd at it. 

loss. his tllt'll II silllple Illatter' to pl'event thl' ('utting of unprofitable
logs in the woods. 

Costs of lUJlIl){,l' l1liUlUJ'ItCtul'(' vary grel1tly with tYIH' , siz(" lind 
efliciellcy of mills, OpemLing eosts difl'('J' betwcl')1 mills of th(' Slllllt' 

size dass ill the snme l'cgioJl, owing to dil)'el'enccs ill opel'HJillg condi
tions and cmeil'lIey of mill iUJd mlllw.gement. EV('l1 fOl' illl indiyidual 
mill, costs VlllY cOllsidcl'ltbly from yenr to yen.r aecol'ding to totul 
JlUmbcl' of hours 01' opel'll,tioll and volume of lumlwl' pl'OdlleNI. The 
figures On eost of lumber lllallUfllduJ'(' IH'r ~Ir J(>et found in this study 
may not be applieabh' to ally other opemtion, nnd euch opel'ator iR 
strongly advisNI to caleulat(' his OW1I easts. Of much gre/ttl'r signil-i
cance Ilrc the' 1'(,lativ(' time requirt'mont !lilt! cost of milling by log-size 
class, since tll('S(' vnry bUllittle from year to ,F'ill' for n. gin'l) opl'l'aiioll 
and are morc likelv to be consisteD t for d.ilrel'ent lH ills of th(, same 
size class. -

The Crossett mills (fig. 6) are quite typieal of til(' large older mills 
in the SOll tit tltnt COll tain Lwo or mOl'c hl'ad saws aJld eu L from 00 ~I 
to 90 1"r feet per saw ('Itch 8-ho!ll' shift. They Opl'mtl' tilrl'(' band 
head saws and II Swedish gi111g saw alld, ('xeept for the laq;C' shotgull 
feeds, are entin,ly dl'ctrified, The clll'l'ingl's !lre lnrg(' find ht'ln'y l!1ld 
ilt the time of till' study WN'e mn.nunlly opl'ratl'Cl, thl'('(' mp11 to the 
carriage. The mills lH1Vl' Il large dry-killl cn.pacity, !llld wheu tlll'Y 
are being operated on the (Hlstomnry 0.11(' shift pel' tI:lY aI! thl' pille is 
kiln-dried. 'I'll(' company Illls complete l'elllllJ1Ufll(:tul'illg fnci!iti(>s.
8, flooring pln,nt, 11 box fnetory, and iI, ginillg plllllt nil run ill lii/'('ct 
connectioll with til(' sn,wlI1ill. Thl' plauts Itl'l' so integrlttt'd lhnt 1I)(~ 
lumbl'r cut Oil the hend rig GIl/} all be' halldl('d cUIT('ntly L1I/'(JlIgh lite 
edgel'S, trirnrn('rs, greell cilfLill, dry "ibIS, reml1l1ul'neLtll'iJlg pi:llltS, 
shipping Jepartment, and sules orgn.nizatioll. 

The mill Ilt which the piJle and hunlwood logs included in the 
study wel'l' cut was eqnipped with band ht'lli.! ~I}.w,'('dgt'", aJld trimmer 
for rough lumber manufn('turc, It WitS tht'n,fol'(' I't'iatin'\y simp\(. to 
meltsure thl' time rcquil'l'd by the su,wyt'l' to eut ('Heh log into lurnlwl' 
and to gl'lule 1l11d tllHy the lumll('I' thn.t wns PI'ot!IWt'd fl'Olll ('neh log, 
and later to ),CCOJ1StJ'lIet from the tn'/..' n11(1 log idl)/ltiiiGlltioll IllIm/)('rS 
on each log the tn'('s repl'l's('lltl'd. Om' man stn.tiOJH'd al llJ(' ht'lld SIIW 
with a stop watch rl'conit'd the fidd log n,nd trN' lllllnJH'I'S, till' tin}(' 
required to S8W each log, and the amount of ddl1,v time tht' tinl(' 
the mill WtlS not in opel'atioJl becnus(' of the ('hanging of S:l.\n'i o/.' 
mechnnical trouble. A s{'cond mall !llltl'ked ('ndl honrd f'1'01ll t'lleh 
log so thn,t Illl ('xpert grader Ilud his IIssisillll t lit til(' gl'('('11 elwin eould 
identify and tally for each log the si~e and grade of lui lumber produced. 

.. 
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FIGUItE G.-Typical large southern Hltwmill, with trainload of logs and loader in 
foreground. Such a mill usually has two or more head saws, each cutting GO 
to 90 .M board feet pcr 8-houf shift. 
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The mill study proceeded only so far as rough lumher rnanufactw.e, 

illclud:i1lg pond, bead saw, edgers, trimmers, and green chain. 


How LOG SJZE AFFECTS COST OF SEI.ECTlVE I.OGGING 

Costs and returns for individual logs not only enter into determina

tion of individual tr·ee vulul:"s but also illdieat~> what kinds of logs 

can be used prolitnbly fOJ" lumher and what kinds should b(. diverted,

if possible, to other usps. 


Because of the very In,l"/?l' numJwr of logs prodllcpd in Ule exp('l"i

menLal operation, not all lOgs cut and IIII':lslIl"ed in th!, woods were 

included in tbe computation of costs of logging by log sizp; but all 

the very Inrgt' alld 1111 th(' "CIY sl11nlllobTS wel·c indud('d, ill order to 

oblnin sOlmd rt'l'Jlllls covt·ring tht' whok rttllge of siz(·s. 'rile Ilvernge 
 " cost per .M feet computed for Ill! logs, tJIP/"(·fore, does not 1l1ways 

check exactly with the ILVl'ragl' Gost per :M feet for nil trees 01" for 

the trees on individual test bloeks. 


Since the logs eu t nu·ied in lellg"th from] 2 feci; to 20 feet, !LYl'rnging 

close to 16 .fed, \n:·igh L('d uvemges Pj·('SNI ted for diameter classes 

represent logs of the !LVl'ragc woods-run length. 
 • 

FELLING AND BUCKING 

In order to deh'rmim' the cost per log of felli1lg and bucking by 

log dianH'tpr, it bas b(,(,11 necessary to prornt(' thl' cost of wnlkillg 

from OIl<' tr('(' to llllotll('r, the swamping cost, and tb l, nctual felling 

cost among the' logs produced from eaeh tl"('e. Th('se costs have been 

divided in c/il·ect proportion to the cubic volumes of the individunl 

logs. Thus, if the' secolld log of It given tn't' contniIlf!d 30 pel·cent 

of the cubic volume of 1l11logs ill the tree, 30 perceIlt of these costs 

plus the bucking cost of the seeolld log W('I:(' charged to this log. 

Aftel" the proratillg of time and cost till' totlll fdling and bueking 

time, in ITJIlIHnilllltes, Hnd eost per log were sumnulrized by log

diam(·ter class. The summllry for pinl' is presented in appendix 

tabh· .54, awl that for hunlwoods in nPPl'ndix tnble 57. Time in 

mnn-hours and costs per unit of volume for the three scnJ(> 1"lIles und 

for eu bic IlWllSllre were computed ane! are given for pilll' logs in 

appendix tables 55 and 56 and fol' hardwood logs in tabll's 58 nnd 59. 

These cost dlltll, illustrated for piJ1('in figure 7, show, liS do till' tablps 

for· all specjes, n stl"Ollg tr(,lId of incn'tts(I in cost as log size dccrenses. 


SKIDDING AND I.OAI>ING 

T})('fi('ld reeo/'ds of time J"l·quircd for 1;11(' skidding and loading on 
tl"Ucks of til(' pin(' ll,nd lll1rdwood logs W(,I"(, eompilNl by log size (ap
pendix tn.bks 54 nnd 57). Costs }ll'r log I1n' uniform fOJ· pine logs 
up to 15 inches top dianl('tcr, but incn'fl.s(· rapidly with ine/.easl' 
beyond that point in log size. In LNLlIl skidding and loading, usually 
only one log is handlNl at a tillW, and tIl(' t('am moves at a uniform 
rlLte except wlH'1l t})(' Jog is lnrge I1lJd tIl(' animals become wind(.d and 
rt'qllire rest Pl·l·iods. Figllre 3 and tnbl(ls 55 to 59 in th(' nppendix 
sbow the tn'nds of tIll' skidding and londing costs on M":bol1rd-foot 
and 100-cubic-foot bast'S. Rpgnrdl(·ss of tYPl' of cutting, th('r·c nre al 
ways some small logs that are relatively costly per unit of volume; but 

I' 
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selective management, allowing individual trees to Tcn,eh full develop
ment before they an' cut, will ,n'duee the number of these and lowe!' 
eonsidern.bly the skidding Iwd loading as well as all other costs per 
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FIGURE 7.-' Co~ts, by log; :;izc, of logging shortlcaf lwei loblolly pine. 

unit volum<', ns compn.I'NI with (',osts ill clNU' cutting. For instance, 
an incn'ast' in the dinuwtel'-insid('-hfl,l'k I\.VP1·n.g(' fOl' pim' logs from 10 
inches to 14 inchps would lwl u('P both the skidding unci the Londing 
cost per M f('('l (Doyk-ScriblH'l' i'ult') by nboul olw-third. 



36 TECHNICAL BULLE'rIN 861, U, S, DEPT, OF AGRICULTURE 

In order to determine the cost infhwnce of skidding distance fol' 
pin<> logs of various sizes, the costs per log and pel' unit of volum(' for 
skidding 100 I('(~t w('I.'e computed f!'OllI. the study dlltll (tahle 16), 
These figures include hooking and unhooking time, pl'Ol'nted dl'ln.,Y 
time, an,d time slx-nL in mall('lIwl'ing tile logs into position fol' illllnedi
ate 01' iu.t('1' lou.ding on trueks, and l'pprl'Spnt Il,yPl'l1gt' eosts [OJ' ch'y
weather skidding on 11 typic-al tl'u('k-Iogging job, EX('l'pt in ('xtr'(lllwly 
\\T('t w('atht,I', log tl'llCks 1""(' usunlly dl'ivf'n to all points ill th(, woods, 
so t,hat in most instn.nel's logs 11.1'(' skiddNI n, distflnel' of kss Lhn.11 200 
feet and only a fpw art' mov('d S() far as 1,000 f('et, 

TAIH.~l j6,-il/(fIl.-lninll/1' rr'qllirClIIl'lIt I (I'IId rost 1Jcr log (lnd per unit of volume for 
sk'iddi/Jg 2 HhOI'I/('u!-{o/,[oIlJI ]line logs oj v(lriou,~ ,~izes 

'''olI1UH> IIt'r log. ('o~t 1 pl'r 100 f.,(,t or dlslnnce 
, < .~ -- --- -,~ i• 

'Philo\ Il('r IIIK 11'"r ~ I fCl'L I)f \'ohllJw
DlllmeH'r I :inside burk £InsiStCuhi('- p('r lOll 10111 

S, nt>· Ilnt.lOllul ncr rule fool f('l't
(iuches) 1)(!~:le'llIltt'r. Serih. ----"·---1 ."." - Per logs 

Per IIlI{ ))Ilyl..,- Intl'r.! '.' I ('II,hil'rulen.!~r~llel rule I"'..rih· nutionul' S~nh·, f'(>l
l1~lr rule rull' ;nt!r ru'('i 

--~.. " " ~ 1 ~~ , ~" I . 
Nuunl HOlml /loll,1i I (labia .\("fI- t . ,Ird frel {rei ' {ecl

15 

I 

JIIi~.'~~~,' [~~tg!M i ')nJ~'O~' /JOI/II'., , VIII/II'•• i ''''''"'.IN/l11I1I"8"." .•. _., 37 20 Ii. I (1.81 I 1,0:1 1 0.·19 56O. 20 ·15 ;l(l i, t 2. liS ,O:l! I r,M • Ii!! i .S6 .+1 16010 27 5-1 ·15 .032 , 1.10 .m~ 1 ~ il .au :l221.1._ 55 .O:l:! . 
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1m 65 1/.8 
.~. aI il:ml i U" ,iii' • lin 1 ,:14 i 4:1440 80 lin II, S j 3.41 I .0:15 I '-I I 
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/ I t 
I rllcluding dclurs, 
1 Including IH)()kin~, skidllin1.!, nnd unJlOokiUJ!. 
• Rlll(lIlCr mnn'lI\inlll.l'=$O,OiO:I, 

THUCK IUUL 

TIlt' tinw 1'l'C1IIi 1'l'C1 fOl' tlH' 4-miiP u'llck hil,1l1 WllS eompllt.N! in man
minutNl p~'I'log fOr tilt' \'al'iou!:; dil1J1l('tl'I'S (nPIJl'IHlix tnbl('s 54 and 57), 
Similar' infol'rnn.tiQn on n, linit-yoluJlw bnsis is given in figlll't' :1 and 
app('ndix tables 55 and 56 [01' pine and in tn,blc,>s 58 :tnd 59 for hard
wood, The hl1uling '('ost P<'J' ~J fl'eL (Doylc·-SeriIHiH ntl(,) is mor(' • 
than twic(' as gl'pu,t fOl' IO-inch pinl' logs as fMIA-inch, indicating 
tlu.' gr(lltt red lictio/ls possi bk through. 11 ClI tting pmcticl' that will 
Incl'Ntse I1v('l'ag(' log si~l;('. 

The widl'spl'pn.d ndoption in the SOtlth of truck tl'ansportntion for 
logs has kd to 1'{'P('ll.tc'd /'(·qil(·sts fo!' infonnll.tion on costs [01' vll.l'ious 
lengths of haul f),j]() for logs of vlll.'ious 1).V{'r'n.ge voiullH's, In ol'{ll'I' to 
furnish this infol'lnMioll, s('pll.l'ntt· compillttiOl)s hn.w bt'('lJ madp of 
tIll' trucking dallt in fl.ctuu.1 tinw P('I' 101l.d and cost pl'r M. board [pet 
by til(' difrl'I'pnt I'u\(>s 1'01' logs of vn.riolls volunll's (Intpmn.tiollal) on n 
4-mil<' IUllIl (aPP('lf(lix tablt' GO), 'I'n.bk 6 ( giv('s the C01Tt'sponding 
cost pt'l' additional ollt'-hll.lf mill', It should 1)(' l'l'memtWJ'('d that tlwse 
costs do not include coutmctol"S profit 01' ::;kidding and loading cost, 

http:ollt'-hll.lf
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aI'£' bas£'d Oil hauling OV£'I' ordinary dirt roads) I1nd must be I1djust£'d 
to fit individual wag£' rates and 'local conditions) SUc11 as ditl'pl"pnt 
truck-op!.'rating costs. On('(' tll(' cost ]ll'J' minllt£' for allY givPll spt 
of conditions has been COJl1]HltNl) til(' cost per unit of vohmw for haul
ing any giwn numhel' of miks ean bp dt'te>rmilwd quieldy by multi
plying tIlt' minuh' m.te> b;\7 til!' IUlntb!.'l· of minutl's Tl'quirNi to haul 
loads of logs of vluiolls sil'.('s, lI,n<l dividing by till' a\7('1"n.gc' number of 
units of volullH' ])l'r load. 1'!w costs ]Wl' II.dditiol1n.l OIU'-half mile 
gi Vl'l1 here CiLn hI' (,OIT('etNI on til(' bll.sis of tI\(' d iffl'n'Il(,(' in PI'l'cpnt 
b('twl'tm till' new raU' pt'I' minull' and till' nth' ($0.017\) uSl,d in the 
study. 

How 'LoG SIZE AFFECTS COST OF HAILHOAD THANSI'OHTATlON
• 

TIl(' USl' of 1'1I.ilroll(\s for trnnsporting logs part of' til(' way to the 
mill is justifi£'c\ fl'om a eost slnndpoint if th(' \'olul1w to be Ilfluled by 
Tail is largp and tlH' mnximUIl1 luwling distancp is 25 milc's or morp. 
B('C.RI.ISP of the high cost im·olnd. 110\\,('\,('1'. an OpNH.tor should make 
a \"£,1'y delail£'d cost study hdol'(, d('ciding to use raih'otlds in places 
when' the entire hauling job could be done witl] b'ucks. 

l~OAJ)JN'G ON CAItS 

Aft£'r all tlH' logs produ("('d in tlw I'xp('l'imrntl11 op£'ration "'£'re de
1in'],Nl to Ol(' Inuding, tlll'Y \\'('1'1' load('d 011 stanilanl-gilgc l'uih'oad log 
ears for transportation to tlH'mill. 'l'il(' loading wns done with a. car
top loader, oppratNI in eonj \I lll'tioJl wi tIl n smull Tod loeomotive (fig. 
5, B). This 10I1d('(' is Y('r~T t'ffi('i('nt; it ('an loud II, string of 25 log ca.rs 
in I1bout 4 hours. As pnch lond is eomph,tpd the loader moves oycr 
to til(' npxt cal' nnd louds tIH' ('ar just YI1CnlNl. The mov(' from one 
(,8,1' to anoth£'r ]'('quirrs but 12.5 pt'ret'nt of thC' total loading timp, and 
is usually a('C'omplisiH'd ns the ('ngillt' pulls the load('l' and eaTS abreust 
of thC' logs on till' landing.

In loading thr logs eut in the cxperinH'ntul opeI'l1,tion, the engine 
and \onc\pT erew worked on n. pontrnet basis of 25 cars pl'l' dayj tlmt is, 
when 25 loads were eompkted and d(,\iverec\ at the mill the erew was 
through for tllt' cla;y I1nd d1'l'w n. fun day's pay, n'gnTdlPss of actual 
numiwl' of hours worked. SiJll'~' the mnnbpr of ('ars loaded per day 
usually vn.ries, aeeol'ding to It'ngth of train hn.ul, the man-hour oper
ating cost for the loader and lo('omotiyl' were (iPtermined on the basis 
of an 8-ho\11' day. Till:' eost pt'!' hom or actual loading time (table 17) 
was (jpt('rmilled by dividing th(' totnl ('ost pm' 8-hour (Ilty by the avel'
ngp actual nnmlwl' of hours of Londing timp in such a. day. The total 
eost of til(' loading crew and l'quipment per day amounted to $31.040, 

',.. n.nd the ayeragt' e[edive loading time pel' 25-cal' trainload of logs was 
3.833 hours. The loading cost per effectivC' hour of operation was, 
therefore, $8.098. With a, loading crow of 5% men (including 011('
third of the locomotive enginpC'r's and one-third of the fireman's time) 
the cost PPl' efl'<'ctiv('. man-llOur was $1.429 and the cost per effective 
man-minute was $0.0238. 

A stop-wateh time study "',Tas made of the loading operation) and the 
actual etrectivp time r('quirNI to load (~aeh log was obtained. This 
information was sort('{1 on thl' basis of SiZl' of log, and the ml1n-minutes 
required for logs of each size class were computed. The cost per log 
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WIlS then det£'rmin£'d by multiplying til(' numb£'r of man-minutes by 
$0.0238, the rn.te lwr £'ffceti"c minute. The data are shown for pill(' 

'( Ilnd hardwood in appendix tabl(,s 62 and 65. The man-bours and 
costs per unit of volume by log size lllwe also been ('.omputecl and arc 
given in appendix tablcs 6:3 n.nd 64 fOI" pine and tabll's ()6 and 67 for 
hardwood. 

TABLE 17.~E.~t":/I1ated (lIJprnge Ol'('n/ting co.~I. .for car-lop loader I a1ld locomotive 2 per 
hOUf oj llct1Wl loading time 

I;'~t'-'- Dis'llj I DL~.nil/(>tWill Ill'r tribll' Item llI'r f tribu· 
~______.•____ ~r .. t!o~ ___~______. ho~r__~_io_n_ 

Ourrt.'nt olwrntlll~ costs: Current upernting costs-COl).
Dlrcct Inhor costs: 1 

I 
IDu/h"., I'rrceri/. 

I 
J Otlll'r direct cost.-COn. /lo/lors 

I 
Prrctlli

IlondI1rmnn,lIt$U.fl9 ..... O.f1\~) 17.8 I LOllrlilll! liIlc ••• _» ....__ 0.080 2.1 
J top londl'r. lit .$0..125.....1 .42., jf 10.91 SUlll'f\·lsloIl._..... >0._ .Of,o f 1.3
3 tong' hookl'rst at $0.425 Hl'pllirs (Illhor lind sup· 

l'nch 1. 2i.'i a2~ 0 plies) ................. __
;''5 loeoi;l;;ii~·c· -Qjl~iJwl,'r: ~ t .182, 4.7 

lit, $U.li9."........ '.. .1117 Ii. I 'l'ot.IlL........_.___ __ .7711 20.0;"5 locoJJlolh'e firCJJJ1lJJ. nt. 
$()A!I..... ,......... .... • 1li3 4.2 =~=Ownership costs:

Stntr find F'('dl'nll sO('in)· Dt'precintioll* ~ ••• __ ,. _~ _~ .. ~ __ .100 ! 2.6S('curity COSfS (of lwr· Tntcrest (1\ perccllt of Iwcrn~c
Clint of ahovp)_ . 110 2.8 investment) ............ _ " , lOS i 2. i 

Firo insurnnc:c find tax(}s (274'
'l'otnl..•. ipl'rCf'nt of nn.'rnge invest.=--- ment)._ ....... ' .._....... __ .O:!!) 1.0
Otlwr direct' costs: f 

'Fuel nnd oil for IOllllcr: ------. 
'I'otul QWIll'rsllip cOSL ____1 .244; u.:iFuel oil, fi ~l\lIoJls, at 


$().02·1........... __ ' 
 . 144 3. i . 'I'utnl cust..... . ...... __ .... __ 3.880 100.0
Oils Ilnd wustl.' ___ .. _."~' ('l ... _..... :. Man·hour cost (1i""lIIlln crew)..._ . flSS ........


Fuel !llld oil for loe/JIllo, I 
tive: • 

:Fucl oil, ~:I of 40 gal· j
lOllS, nt $0.024....... , .320 ' 8.2 i,1 If 

Oils IIlld wllste ........ (I) ....... . 
. ....L .......;.''---________.......!.__-'--_ 

I Pn'~t·nt vnhl(, of lon<i('r, $:{,nOO. 

, Prt)S('flt nllu(l of loromofh'l', $2,f.O(l. 

3 IllCludtlS sl'n·it't.1 Inhor (J!rPIL'i:ing. rt1f'ling:. null firing' UIl).

, Negligible. 

THAIN HAUL 

After being loadt-d, the' trnin of 25 cars was pulled by a. rod loco
motivc about 20 miles to till' mill. 'rhc costs of the haul arc shown 
in table 18. Only two-thirds of the costs of tht' train and crew are in
cluded becn.ust' one-third WilS dunged against loading. Cost per day 
of 8 hours was $27.944 n.nd cost per ('ar was $1.118, Mn.n-hours re
quired aV(,l'figed 10.667 P£'l' day and 0.427 (25.60 mnn-minutcs) pel' ear. 

In order to determine the mun-minlltc I'equirement and cost per .. 
log the following caleula.tions w('r(' made: 

1. Average size of log was determined fof' (,Hch enr, and cal'londs 
were grouped accordingly, 

2, .Average number of logs per load for each log diameter group 
was determined, and man-miuute requirement and cost pel' log were 
obtained by dividing th(' totals PCI' CIlI' by this number. 

Labor time and eost of train hnul PPI' log and per unit of volume 
8·1'0 given for pine and hardwoods in appendix tables 62-67, which 
include car-loading data. 
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TABI,E 18.-E.~tl:m(lted overage operating cost for /orom(Jtive I an.rI 25 log cars,2 per 
hour of running lime to and from wood:;, and .~ldlrhirlg 

'"--l-I:);~~e D\s~ri· ')'\ ~ie \Dlslri·Item I. Item 

hOllr ' lmuon 
 hour ,!Julian 

t ,-

Current opemt.ing c':ts: 1-" -1-' . - :-;:urn'nt OlwrIltinf; costs-Con. ----
Direct Illhor costs: ;, Other direct COSI,- Con. Do/lu," P<Tun! 

;" locomotivc engiu"er lit ,])01/l1T., Ii }'<Tcwt I Super\"ision. ..••••... 0.050 1.4 
$0.59 . ... ..1 O.:193 11.3 'J'ot I -I"iSl --'-8

73 10coUlot;'·c firemlln lit I II .• ' ••••••••• ." •• I 

Stf.t~9,uid }'eoeml so"IIII·. .32i 9.4 OwnershiIll'()SIS: =\'
security-costs (4 pl'rcl'lll ! I)eprccintion of engine and 
of IIbo\'l') •. 1 O'~j 8 Cllrs .2'.)0 8.3

• - j • IntC'rl'sl (6 pcreetlt of avcrage
'J'ollli ~4gl--;;j5 

t 

\' illWSI Ull'u!} . •••. . Sli2 16. I 
~, • .. .. , 1 Fin· insurant,,\' and taxes (2h t 

:'::::'=-~,=-~ , lll'rCl'nl or u"('rngc ill\'('st~ • 
Other direct costs: '\' mcnO I .211' 6.0 

Fuel oil, 1. of 40 gil lions , 
lit $0.024 (If(l 18.:1. '1'01111 ownership cost 1,,~J.f)f~,-, 30..: 

Oils and wllste .  

Repairs (1l\bor 1Im\ SIIII' I 
 1'otnll'Osl .\ :1.49:1 100.0 

plies) for rngine and corSi • WI 28.4 \ ),(nn·!tollr cost (1 ~"'!IInll crew).. 2. 6~'O I -- .-
------~----~---

1 Pn's~nt. \'l1lu(' of locomotin~, .$2 t f,oo. 

2 Pn's('nt \'n)ue of {'seh log caf, $fiJO. 

I Negligiblc. 

~IAIN·LI"'E '('lUCK 

In nddition to the netunl ('ost of till' tl'llin hn,ul there is a cost of 
main-lim' truck, ineluding J11uintenl1nN" d('pn'ein,tion, inU'l'cst on the 
investment, Ilnd tnx('s. This cosl, obtnined from compnny reeords, 
nmounts to $0.679 pt'1' ~[ fed Doyll'-Scl'ihnel' SCIlIC' , 01' $0 . .544 per ~f 
f('('t International O~-in('h) scnh>. 1"1'0111 thl' company's records of 
nH'n ('mployed in mnint.ninillg the trnck Ilnd tIll' t.otal of timher 
hauled, it was found that 1.5\)5 ll11111-hours Wl'l'(, I'(·quired pel·~r feet 
Doyl('-Seribner senko or 1.276 m/tIl-hours by Intcl'I1lLtional sClll(,. 
:'lnintennn('(' and dC'pl'p('intion, mn,\,ing up the grt'ittt'r pttrt of tho 
('osts of the L1'uck, !In' dircc·t\y propol'tionnl to th(' number of loaded 
log cars thnt nn' Imul('d OYt'!' it. By dividing the totnl man-hOlll'S 
required and th(' total costs of the tl'l1ck by the totlll number of loads 
of logs hauled, the- mnn-houl's pCI' enl' w('re found to be 3.611 and the 
cost pt'r ('nl' $1.538. 'With these figun's IwniIn.blc, the Illltin-lill(' trnck 
costs pel' log and pel' unit of volume by log size were determined by 
the snme method uSl,d to determill(' tIH' ('lreel of log size upon costs 
of train haul. The results nre giv(,11 in nppendLX: tables 62-67. 

How LOG SIZE AFFECTS COST OF LmlllEU M.ANUFACTURE 

Two typ('s of costs wen' recognized in determining the totnl cost 
of manufacturing lumber from logs of various sizes nnd grades-(l) 
those varying with log size, and (2) thost" fixed at It eonstnnt nmount 
per ~1 feet of lumber'. ThC' first included tlH' cost IWI' minute 01' per 
hour for cutting ench log on the bl'lldrig nnll for edging and trimming 
the boards and handling tlwll1 on the grt'l'n dlllin. The s('('ond wns 
an avernge (~ost per ,:\.j feet for hondling tb(~ lumber tbrough the dry 
kiln and the remllnufaetllring' plnnts, lind for shipping and selling I'lllei 

overhead e;xpenses. Costs were dt'tt'J'llIined sepnrlltl'iy for pine and 
for hardwood and wen' figlll'NI on tllp hendrig doing the snwing and 
on that proportion of the plunl und sales organizntion handling the 
lumber from that pnrticulul' heudrig, 
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Costs and man-hour requirements werc calculated 011 the basis of 
the company's 1940 production cost figures (table J9), the total run
ning time (effective plus inefl'ective) in hours, lwd the 1lllmb{ll' of men 

T ABJ.E 19.-C08t8 per Al board feet (green-chain lolly) of 'Ifl1l1lujactllTi1!g pine a.nd 
harc/wo()rll11'1I1bcT in (~ large mm, 1940 

I I._~i_n~______ ~~~.(':_)O<l___ 

Hem Costs • ('osts!. 
. ntf"et"" I. Oth~r ! 'l'otnl atTretl'rJ t Othrr : 'I'ot I 

hy lOR i costs h)' log i COSts I IIj SiZl' I S;;:O' 1-----------------.~---.--- --"__.___'~ 
Sawmill costs (lnhor llnd ~upplles): Do/lnr,. Do/lnr.• I ])ol/nrsPond ... __ .• _ . ___ •. ,. Do/ln" i Do/l"" Dollar.,0.21 0.21 . 0.21Sawmill "_'_' ___ "'" 0.211.87 I.S7Grern cha/n •• _••.. 2.57 2.ljj.40 .·10 ,·10Dry kilns. " .... , .41)

2.02Grcen yard ._ ... .. 
1.17Transportat.lon .••..•. ___ . ' __ '_'" .29 

2:33' 
Dry skids ___ •. , .. _.._._ ••• __ ..... .. .29 I 

Send in ............... _........ _ . 
 .('5 
Plnnint:,_~~ .... ~_ ~,~. ~~ ___ ~. .50 .50.50 I 
Loading ....___ •. - ..... _ .... _ .H-I .64.!.'O3 
Diplllng.___•••• _._ ... . .58 1.Ii 1.17 

Selling casts ..... --... ". 3.25 a.25 
.39 .ao 

O"crhClld r(,~!s (drprecintion, in~lIran(·c. 3.14 3.14 
taXI'S, nssodnlioll dues, oliice sllinries 
nnd espenses, legnl fees, lIudits nll.i 
appraisais. III1lI Oro pral"etion) ,5.60 5.6Q ,5.71 : 5.71 

I 
~_.'1'~,~,....-.__~=.. _~~.48.16~12fl8.60I·"-3.lsf1.U7f _.~7.:1,' 

employed on eneh phase of th(, -work. Fo)' pine-lumber manufacture 
the co'sts wet'e $0.820 pel' IllnJl-houl' for the 18 men in rough-lumber 
manufacture [md $0.463 pel' mall-hour for the 207 menin thC' J'cmainder 
of the plant; 1'0), hnrdwoods the eosts were $1.07 pel' man-}lOur for 
the 15 men engng('d ill I'ough-Iumb(l)' manufnctming and $0.4.555 pcr 
man-hoUl' fot' tlw ] 57 men in the )'emn illdel' of the plant. TIll' difl'eJ'
encl;' in totn.1 costs WflS chiefly due to the fnct that t.he hal'dwoocl lumber 
was air-dried and the pin(' ii.lll1ber wns kiln-ell'ied. 

The l'ough-Iumbel' production time ill minutes for each log as 
recorded from n stop watch WflS inel'ensed by fl, proportionate amount 
of ddny as ind/'('c{ivc time (<'Cjllivnlent to 6.76 pel'C(lnt) nnd then con
ve)'ted to 1l111n-hOIlI'S. This figu)'e was multiplied by thC' rOllgh
lumber production rate pel' mnn-houl' to get the rough-lumber cost 
pel' log. To obtain the per-log cost fot the l'cmn,indPl' of the milling 
op(,}'/l,t.ion (lumber linndling, kih1 drying, planing, shipping, and sell
ing), the green-chain volume pel' log was mllltiplied by the constant 
cost per IVl feet fls giYen .in table 19. Tbe totni cost of lumber manu
facture per log wus computed by adding toge·ther the rough-lumber
costs nfl'ected by log size and tllC other cost, 

The time requirement find the cost per log n.nd pel' unit of volume 
of cutting logs of various sizes into lumbor nt the lwadsflw n,nd of 
performing nIl ot11('/' mill OPP1'lltions illYoln'd in pl'odueing find selling 
dried and IinisiJrd pine Illld hardwood lumber are giYen by log size in 
table 20. 
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TABLE 20.-.lllan-Jwur requirement and cost, 1 per log and per unit of volume for 
sa.wm.ill1:ng 2 logs of various sizes 

l'INE 

Per 1\of hoard fet'L by designuted log1'cr log mil'-
Uiam· 


etl'r 
 Per 100IllSi(il.\ '('hne Cost 3 cubic feet
bark . I Dm'le. rntt1r


(inehpsl' '\ I Scriblwr national Scribner 

, FI"'dl Vuri· 'I'olali "iXPdl Vuri.) 'I'olul' 
ublp I I' uhll' ' 

-- -1~\Ja:.:;;::I;;:: ])0/' 'I ;;0-:\-;;:-: ·:\{(II1..,Dol· ;\;::.•~-::! ;\1(/11. 1 ])0/' Mall' Do/·hOll~.'f [hollrs IhOIt~8 lu!s l(Jr~ lur~ [ liOnT~J l~r~_ hour.If 1 ~~".'1 '1: 11Ot:!g 1 faTS hour". lars 
s........ I. 531! O..20l 1.n? 0.~(1JI O.l~S O.814115.~t"I58'.1 4~.S\l1 ;,l.(\~' 5?1~4! ~q.l~ 2~.3\i3 1U3 

9.. ...... 1. 7011 .2071 1.111.l .11)01 . (10 .900 95.0.10 48. 00· ·1-.511 _I. 3,11 5.1.I,lD, .b.61 20.944 13.52 
10....... 1.916 .2201 2.136 .887 .180\ I. 067 79. Ill. :1II.52 :19.550, 19.76 .17.407\' 23.71 25.735 12.80 
B ...... 2.11l4 .237 2.·131 LOlli .194 l.210 li7.5281 aa.fit :17.·100\ 18.U2! 4·1.200 22.00( 24.806 12.3S 
12....... 2.542 .2612.803 1.177 .214 1.391 57.20.1 , 28.30,35.038' 17.3940.023 2tl.16123.7M 11.79 
13 ....... 2.994 .291 3.285 1.38ti .2:191 I. li25 51. 328! 2.UO· :la.800 16.75; :l8. J08 18.901 23.1:14 11.44 
14 ....... 3.551 .327 3.878 1.044 .2(\8 1.!J12 40.723 1 23.0.' :l3.1·15 !G.:l,I; 30.585 18.04\ 22.947 1111 •. 3411 
15.• _.... 4.177 .308 4.545 1. 934 '. :102l 2.230 44. 12G!f 21. 7li 32.608 In. 00, 3n.071 17.75. 23. IS\) 
16....... ·1.875 .417 5.~>{)2 2.257 .342! 2.590 42.000 '20.63' :12.Wi 1O.0f 35.5li 17.44123.416 11.50 
17... 5.039 .408 0.107 2.011 .:184 2.005 40.087.20.10 32.833 HUO :l5.713 17.51123.763 11.65 
IS..... tUn. 522 li.903 2.982 . ·128 :l. ·\10 31l. iSlli \\1. 411; 33.000 lG.16: 35.526 17.4°1 23.84G 11.68 
19... 7.27(\ .ii701 7.855 3.369 .•\751 :I.S44 39.080 10.12,33.143 16.22! 35.ii-t:! 17.39 24.021 11.70 

r;0... 8.1~7 .~3918·Z86 3.772 .~!414,!1l6 3~.3G~i 18.7Q, ;1~.280 16.2X ?~.~7! II.au 24.?!l; 1l.S3 
_1... 9.0"2 .101\ 9.153 4.101 .01S, ·1.106 31.80.118.411 :1.1.401 10.3", .1.,.090 1/.39\l 24.32_ 11.80 
22 .... " 9.957, ,768110.725 4.010 .(j:!0 5.240 37.l11i 18.13 33.411 10.32: 35.513 17.351 24.486 ,11.00 
23 ..... _\10.862 .83711.609 5.029 .080 , .i.715 3ti.551l 17.86. 33.426 10.:1:1 :IS.452 17.35124.734 12.08 
24 ....... 11. /GOI1 .00912.(j78 5.,141) .7-15 1 12.246.194\ 30.327 17.75; 33.5-10 16.39i 35.413 17.30 25.055 

1 11._-"_.... ~--.-. 

TIAHDWOOD 

L..... 2.053! o. ;1271 ~. aB0l o. 9~5\ O. 35011. ~;; ~2.0091 ~~. 31 3~. 0~1 ;7. :14\ 62. 0:321 ~3. 821 22. ~~5 12.3U 
10... 2.2301.• 329, •. 568 1.020 .352. 1.312 1>9.405 31.08 ·10.0.1,1, _·1.07 54,(138,2\).19.23. tl8 12.70 
11..~. 2.520' .332 2.852, 1. H8 .3551 1.50:! nO.tiSl 31.98 ·11.333 21.78 49.172,.25.91: 2:1.966 12.03 
12.. . 2.894:..342: :1.236'\ 1. :1I8. .306'. 1. G8·1 M.8·17 28. M :3S.9S8' 20.291-14.944 2:1.39, 23.794 12.38 
13,. 3.328,.350/ :1.687 1. 510 .384 1. 000 49.824 25.08 :lIi.870, 10.00 41. 421121. 35: 23.335 12.03 
14 3.827\'.. 392\,1.210 1.743 .-till. 2.1fI2. 45.859; 2:1.5()i. :\5.158118.02139.065 20.021 22.llS3 11.112 
15". 4.3!l6 .429 4.815 1.998 •.150! 2.457. ·12.9\Jl, 21.!l·j, 33.9081 l7.30! 37.:12G 19.05, 22.189 11.:12 
16. 4.0i71 .474 5.45lt 2.207 .507: 2.77·1. 40.679; 20.70j :33,030110.81, :15.862 18.25! 21.804 11.10 
n. 5.600, .5M 6.12412.551 .501: 3.H2 38.759 lfl.70. a2.4021 16.47' :34.795\ 17.0S 21.338 10.84 
18... 6.252, .579 6.831! 2.848 .U20! :l.468 :17.:128' 18.115 31.921 16.20: :13.985[' 17.25 20.954 10.63 
19. 0.037! .036 7.573,3.160 .tiSl' :1.8·111 :30.2:341 18,38i 31.ii54 10.00133.361 10.92120.601 10.49 
20... 7.!i53 .696 8.:1401 3.486 ./-15' 4.2311 :15.3/7 1i.93! 31.210 15.85132.870 16.661' 20.514 10.401 121. '. 8.36UI' 750 9.12813.812 .812'1 4. G24" :14.57°117.52: 30.942115.67 32.30U. 16.40 20.284 10.28 
22... U. U85 .821 9.006 ·1.138 .878 5.0lli: :la.694 17.00' aO.574 15.48 :11. 852: Hi. 131 20.012 10.1312:3... 0.8001 .883110.68:1,4.46.1 .945, 5.409[ :12.871 11).04: 30.178· 15.28 31.328' 15,80; 10.820 lQ.OI 
2·L.. 11I).5H\ .1I~\l'1l.-1G311 -1.789 1.015 5.80.1,32.109 \(i.2(; 29.774: 15.08 30.S15' 15.601' 19.002 0.96 
~S~_~22911.0~~1~~~~.~~~.J 6.202131.3071 15.00i~~·30Ii 14.8tO. 300j l,i.35 19.4981 9.~8 

I Rate per man·hour for pine: 1'ond\ sawmill. gret'n·chnin. $0.820: relllaiud,·(" of mill, $0.463. Rate per 
nHul·}lOur for hardwood: Pond, snwmi It green-elwin, $1.070; n'lllnindcr of mill, $O.-Il)!jfl. 

2 Including lllilling. shipping, and selling. 
, Sec tabl~ 19 for classificntion of fixC(1 un,l \,'lriuhl~ ell~t5. 

How LOG SIZE AFFECTS TOTAL COS'I' PER UNIT OF MILL CUT FOR 
l~OGGING, RAILUO,u) THANSPOR'I'A'I'ION, AND W[ANUFACl'UHE 

In order to compare logging and milling cmlt with the value of the 
lumber produced from both pine and hardwood logs of variolls sizes, it 
is necessary that overrun and underrun be taken into consideration 
and that both sets of figures be based on lumber tally at the mill. 

The overrun nnd undcrrun of mill tally with respect to log scale 
for pine and hardwood logs of various sizes nre given in table 21. It 

http:883110.68:1,4.46
http:30.942115.67
http:14.57�117.52
http:33,030110.81
http:49.172,.25.91
http:54,(138,2\).19.23
http:24.486,11.00
http:40.087.20.10
http:2tl.16123.7M
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TABLE 21.-0verrun 0" underrun of mill tally with respect 10 log scale, Jor log.~ oj 
t.arious sizes 

PINE 

Log scale volume I Overrun (+) or underrun (-) by designated 1 

log rule I 


1--.... ---,--- .--;:: ,---,-1--1
5 -; 1 ~ _ I;:}_ 


Diameter inside 'I 


bark (inches) I b .E Q 1:9 E ~I:§IE ...:'5 ~ '0 t.~ Cjtl'E 0 ~ 

"§ rz E g ~ rz ~ ~ ~,CZ ~ ~ ~ .9 


~. ~~= ~ :ot~ a.o :c!~. a ~:s.~ 

;,;: 0:::: 1 0 c '5 :: ~ ~ >J :: ~ 

,"'iA ,"'lo,A '" rn ~H 0,...,'::; 0 ------ ,.- .. '_.- -.. ' .....- --.----------- --" "- 
: Hoarel Boarel Boarel Ho(ml Cubic IHoard Board Boarel Cubic Per, Per' Per· Per· NlLlII· 

feet feet feel feet feel feet feet feet feet cent cent cellt cent ber 
8. 44 15 :J7 2U 6.1 +29 +7 +15 -2.4+193 +19 +52 -39 

9 49 20 45 :lU 7.1 +29 +4 +13 -3,01+145 +9 +36 -42 11 

10 55 27 54 45 8,3 +28 +1 +10 -3,7+104 +2 +22 -45 41 

11 63 36 65 55 U,8 +27 -2 +8 -4.6 +7.5 -:J +15 -47 79 

12, ...•.•... __ i3 49 SO 69 11.8 +24 -7 +4 -5.7 +49 -9 +6 -48 127 

13 _~_._~ __ ~.~~_ 80 64 97 80 l4.2 +22 -11 ~ .. ____ -7.0 +34 -11 _____ -49 125 

14.. ,,' ......... I 102 83 117 1O~ W.9 +19 -15 -4 -8. 4 +23 -13 -4 -50 1142~ 


15~/ •... =.•: •.. :.,.• ,...:,...,.:.•·.•. :li 120 103 139 126 1\1.6 +17 -19 -6 -9.6 +17 -14 -5 -"49
". . 140 126 162 149 22.6 +14 -22 -U -10.9 +11 -14 -6 -48 102
: 162 149 186 Ii! 25.7 +13 -24 -g -12. 2 +9 -13 -5 -47 50
j1189: .., .• ',.,',",_.,""...,I, IS5 175, 211 !01i 20.21 +10 -26 -11 -13.8 +6 -12 -6 -47 41i 

.. 209 201' 237 221 32.7 +8 -28 -12 -15.3 +4 -12 -5 -47 28 


1
29.. ".,.,",•.. : 234 229 204 247 :J6.a +5 -30 -13 -16.S +2 -11 -5 -46 24 

21 I 260 2.58 202 274 40.1 +21 -32 -}4'-18.4 +1 -11 -5 -46 12 

22:.:::::::=:::. 286 289 321 :lO2 43.8 -31 -35 -161-20.0 -1 -11 -5 -46 10 

23.... __ .•.. '" __ I 312 320 350 :l30 ' 47.3 -8 -38 -18 -21.3 -2 -11 -5 -45 3 


1
24 .. "'1 3aS :149 378!-':~~ 50.6 ~ -40: -20,-22.4 ---=::.--=..:.!.----==~ __1 


"~~;g~t~~tc;~~i,i 1151 971 

, 

130l 18.51 -151 -3 92.1
1181 +181 -31-s.oj +191-121 -4S 

HARDWOOD 

• 

is important to remember that, in scaling, no deductions were made 
for crook or hidden defect, as lumber companies buying GIl Doyle or 
Doyle-Scribner scale generally do not make these deductions. This 
explains why in this study Lhe International <X-inch) rule, which for 
straight and sound logs apprmdmates very closely the mill cut, overruns 
the mill cut. Furthermore, these overrun figures are based on the 
material removed in the first cut in seleetively logged stands, which 
included the defective, crooked, and otherwise least desirable trees. 
Second and later cuts to he made in the same stands should and 
undoubtedly will produce a much greater percent of straight and 
sound logs. 
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Costs of logging, railroad transportation, and manufactUl'e per 11 

board feet of milllumbcl' tally were computed by log size for both pine 

and hardwood by dividing the mill lumber tally per log into the total 

cost of productIOn per log, and then multiplying by 1,000. The 
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LOG DIIIM~TER INSIDE BIIRK (INCHES) 

FW(TIU, S.-Yaille of lumber produced from shortleaf and loblolly pinc logs of 
~radcs 1, 2, and 3, and total cost of production. 

n'sults aT(' giyen for pine in figure 8 and 1'01' pin£' a.lld hardwood in 
.appendix table 68. . 

How GRADE AND SIZE OF LOG AFFECT GIUDE AND VALUE OF LU;\lBER 

PnODUCEU 

In determining profitable nnd unprofitable sawmill logs, the factor 
of log gradt' must be considel'NI. FOT example, a n'latiYel~T small dear 
log may yield better grades and mol'(' valunble lumber than a large 
rough log and mny thercfol'(' be more profitable . 

.. 
In order to arriYe at definite figures on the effect of log grade as well 

as log size upon grades and values of lumber produced, the data from 
all logs in the study weTe sorted by log grade and then by log size 
for oach log grade. The following four grud('s of logs wcre recognized: 

No, 1. Surface-clear logs 10 inches d. i. b. OJ' oyer, and logs oyor 
16 1nches (t 1. b. with not morc thall three 2- to 4-inch knots; length 
10 feet or over. 
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PERCENT 

• 


10 12 14 16 18 20 22 23 

LOG DIAMETER INSIDE BARK (INCHES) 


FWu1!B 9.-Grades of green lumber produced from shortleaf and loblolly pine 
logs of grades 1, 2, and 3. 
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No.2. Logs 8 inches d. i. b. or over containing numerous small 
knots; or logs more than 14 inches d. i. b. containing four to SLX 2- to 
4-inch knots; length, 10 feet or over. 

No.3. Knotty or crooked merchantable logs 8 inches d. i. b. or 
over that do not fall in either No.1 or No.2 grade; length 10 feet or 
over.

No.4. Logs that are extremely crooked, or less than one-third 
sound. ' 

These are very simple log grades; in applyirw them a considerable 
amount of judgmC'nt is l'C'quired of the log gJ~Hlcr. If 100' grading 
can be proved to be desi1'l1blc, however, cycryone COl1lH'ctecl with log 
production, including the nwn who cut the logs, must be able to 
understancl these grades and to apply tl\('m. A St't of grades inclusive 
enough to l'equirc little or no judgment in applying it would have to be 
so involved that only an e~-pert could use it. 

GRADES OF LmmEIl l'ItODUCED FRO~I LOGS OF VARIOUS GILWES AND SIZES 

The percent of B and Better and No. I, No.2, and Ko. 3 Common 
lumber graded on the grcen chain from pine lo~s of various sizes fOL' 
grades No.1, No.2, aHd No.3 is shown- in fi~me 9 ancl ill appendix 
table 69. There wcre not enough grade No. 4 logs to work out lumber 
grades by log size. 

It was found that large No.1 logs yielded 25 to 40 percent Band 
Better lumber, a uniformly lligh percent of No.1 Common, and a 
moderate percent of No.2 Commoll and timbers. This is consistent 
with the findings from many other mill studies on southern pine. 
No.2 logs yielded 15 to 20 perc'cnt B und BeLter, a large percent of 
No.1 Common from 8- to ](j-inch logs find liUle from larget· logs, 
and it huge percent or 10wer-gnllle lumbe.·, espC'cinlly from larger logs. 

As might be expeeted, the percent of high-grade lumber p.·oduced 
from No.3 logs is very small, und thut of the lower g.·ades corre
sponclingly lat'go. These logs are usually produced cilhcl' f!"Om the 
upper portions of good-quality trees or from any position in limby, 
very fast growing "wolf" trees. Lumher produced from tJ'(les of this 
class is "elY likely to warp and twist badly and has often caused 
purchasers to assume that all shortlea.f and 10blo1ly pine is of very 
poor quality.

Since No. 410gs are extremely crooked, or rough, or less than one
third sound, jt is not surprising that the average log of about 10 inches 
yielded only 1 percent Band BeUer lumber. It is very doubtful if 
any of these logs could be cut into lumber at a profit except under 
very fiLYorable market conditionso 

Avpendix tahle 70 gi\res the grades of lumbC'r produced from hard
wood logs of various grades. The Ilmnbt'r of logs produced, however: 
was iIlsufficient to permit it valid comparison of lumber-grade yields 
by diameter class fOLoeach gmde of log. Ta,ble 70 indicates that there 
lu'e vely few high-grade hardwood logs und that No.1 logs are hut 
little beUer tllan No.3 logs in yield by lumber grade. 

LmmER VALUE PER 1\1 BOARD FEET nY GILWE 

Since the mill-scale study was not carri~d beyond the green chaiIl, 
it did not cover reductions in the green lumber tally to account for 
loss due to drying, dressing, and remnnufucture. Failing the very 
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complicated and difficult study necessary to determine these losses 
by size and grade for each log, reference was made to a similar study 
(4) completed a few years previous at the mill at Fordyce, Ark., by 
the Forest Products Labomtory of the For'est Service. From the 
report of this study, losses were compiled for difrerent gmdes of pine 
lumber in percent of volume of green lumbcr (app<'ndix table 71), 
allowance being made for increase in the upper grades and loss in lower 
grades due to l'emamdacttll'ing of boat'ds of a given gmde to a higher 
grade, as well as for drying and trimming lossps. Whcn the pl.'ices of 
dried and dressed lumber are reduced by these pen'('nts, values are 
obtained that can be applied directly to lumber on th(. gr'een chain, 
giving the value of this same lumber' dried, dressed, and remanu
factured. These values based on pine-Iumbet pr'ices for the first 
8 months of 1940 wer'e computed and arc giy(~lI in appendix table 72. 

The unreduced 1940 pill(' values by lumber gmde am compared. 
with. 1935 values in tn,ble 22. TllP pr'j('(,8 for 1940 n,r'(' based on the 
average foe the first 8 months, to avoid unusually high prices due to 
the defense program. 

TABLE 22.-'Val1teS of fim:shed p£nc lumber per ill / eel bOf/rtl f11 1.985 J and hi 1940 2 
---~~-----I--~"----

Lumber gmde 1935 I{)./O lncfctlsc LUIII her J!rnclc 19:'15! 1O~0 fncreasei---,
Dollars Dollars Dollars Percellt DollarsB nnd better____ 40.39 50. i5 Doll,,.. Dollar,. Percellt10.36 25.6 No.3 Common__ 14,71 20.61No.1 COUlmon_ 2i.2S 32.118 Timbers________ 5.90 40.15.40 19.8 22.70 30.00 7.30No, 2 Common. li.20 24.2.1 7,04 32.240.9 --.. "'--'-...--......~----. 


I AY~rag£." ror 12 months. 

, A \'crnge for S lIlonths (J nnllary through ~\ugust). 


Table 23 gives for hardwoods the nY('r'nge price of finished lumber 
for thl' first 8 months of 1940, the loss perc-ent of gn'('Tl-lumbt'r"'olUllW 
due to drying, dressirw, Ilnd: remnnufnctur'e, Ilndn.dIlC('d lumber 
vfilues whieh, when apl;jied to th(' g/'('(,II-chnin tnlly, will gi,'c vnlues 
of the finished lum bel' to be t'xpected from such pl'OC'('ssillg. These 
losses from drying alld dl'l'ssing nr'l' bnsl'd 1I0t 011 Hlly gin-n study 
but on the expprit'lJce of the ('ompl1l1.y lit whose milL the study wns rnnde. 

TAB[,:e; 23.-Val1Ics of finished /wrdwoorllulI/lier per M IIO(lrd/eel, and corre.~ponding 

values I Cll)plicablc 10 grccn-clw.in IUlllh~r III1Iy 


'~--;--.---,,----;--

! I" I,oss illI' I w 1Loss in I 
1 .. ' 1!lj.. drying: On'en- . 'o'I 1!1-. drying' Oreen0 

Lumber grade nnd speCil'S:. 1~~~;;I\('r and re'll lumrn;r LlIIllhcr grade nnd s/Wows 1:~nl;I~'r and re'III~l1Iber 

, ,oulne t IIHUHl- \'uluu yalu,",' manu- ,. aIut!

i-I facture facture 

4-'-4-F-lr-st-s-lI-n,'I--SC-C-Ol-Id-S-:-:-:;;;:1 percellt ! [Jollrlrs jl] 4/4 S.ound wormy: ·'-;~lI"'s percentl-;;;;;:;; 

Wlli!l' ouk___• _____ .• 64. T>.1 20 51. 64 .1 White unk • _________ . 28.69 0 2S.(\9 

Redonk. ________ •• ,. ,la,iO 20 4a.03;, RI~d()ak _._ ....". 22.71 0 !!'l.71 


4/4 No.1 Common: l II' 8/4 Firsts lIIul Seconds: 

While ouk _______ "'- :lUlil 20 J 20. ",1 f \'-hit,. oak•• ______... 05.63 20' iti,50 

Red ouk..• -----•••_. ~4.(i7 20, 2i.74/ 'Red (Jnk, ....... _ S:I.t18 20 611.94 


4/4 No.2 COl11lllon: ! 12/4 Decking, whit~ onk, 14.:14 0 14.:14 
Whitl'.onk_______.... 28.1\9 20 22,95'1S/4 [)l'ckin~, white oak., I~. a4 0 14,:14 

Red onk.• _._._______ 2i.40 20 21.991/' Cursill"k, whilL'onk '1211.88 25 :?'l,41 


4Itfo. 3 ComUlon und I!N~~l~:_I~~~I~~~.\~~~i::_~'~~__ ~:: ~ g~:~ 
White oak.__________ 16.74 0 16.74 
Red oak_ ____________ IIi. 74 0 16,74 

I Vulues of finished lUllllwr for thl' first 8 months of 1\140 hnvu bl','n ,,'duced by the percents of volume 
loss due to dryin!!, drt'ssing, and rVlllunufncture so thut the vnlue of finished IUlllber cau be obtnined directly
by npplying the rcdut'\ld vulues to the grecn·chnin tally. 

http:grccn-clw.in
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VALUE OF DRIED AND DRESSED LUMBER PRODUCED FRO~I LOGS OF 
VARIOUS GRADES AND SIZES 

In order to compare the logging and milling cost with the value 
of the lumber produced from pine logs of various grades and sizes, a 
separate compilation has been mude (table 24,fig. 8) of the value per 
log and per :M fpet of the lumlwl" produced from eaell size of No. I, 
No.2, and No. 3 logs, by multiplying the 1940 values given in appendi..~ 
table 72 by the respcctiv'c volumes of each gradp of 111m ber in each 
log. There w('re not enough No.4 logs to s('parntp them by sizes, but 
the avemge ,'alu(' per:M f(·('t, mill taUy. was $26.55. A,rprng(' values 
per log alld p('r 11 f('et by log si1.e without eonsideru.tion of log grade 
u.re given in tnble 2&. A eompurisoll of the values in these two 
tabh's illllst1'fl.f(·s strikingly tl1(' importnnce of considering grade 
as wdl us siz(' in Sl'pfl.l·uting profitnbl(' from unprofitable logs. 

TAB[,E 24.-Valtli' per log lind 1)l'r J'T bn(JT(lJecl oj drted and dressed l1~mber produced 

Jrolll pine logs of various groilrs oud size.~
-------- ..._-- -"'-' ---,-------

Vnlue pcr 1>1 feet 
Dinnll~tl~r insi<ir hark ______ ~___.. c~ ~ -..-.~ - ---~. ~. - ••<~---- .. 

(inehe<) ,. .,' N lIN' 0 No.3 

VOitllJlt.' lwr IOl!! \"'1\1111' Iwr lo!.! 

No.1 No. "2 -S'o. :\ ~o. 1 S-o. '2 .;,.... 0. ,"\ \ .:.. 0.. 1.1.: O.... 

-----_..._,---,0 .~ ............,. . .____ ~.. __ -_ ~ .......-------'--

' Board Board \' BOII"I I" I'
Ieet leel Ieet 4.1 .Dollnrs,: Doll,,,,,, Doll"" Dol/"rI II' Doll",,' DolI"r. 

8 " •• 45: ,. 1.30 0.08 ...... " 28.80' 22.27 

\~IO:I'::::::=:::::::::::::I::::::"68~' ~05-.~ \' '~~l' ~•• 7190·. U~ U~"iii:si; \ ~:~g ,,' ~U~
.• ,,.. I. Oil I 1.54 32. 2l: 30. 62 24. H 

12,.............. 79 76 72 2.ft5 ~:~: U~ ~U~ \ ~~:~g ~U~ 
l~'--··..···....··I I~~ I I~i I ~~ ~U~ :1.02' 2.30 :lUIS 211.04 25.16 

111~5, ::.:•• ::~~~:.=:::~:.:::,' llf,'ol I 111~g: 11241~,. :fi~):.~11·0~' ~:~~' ~:~~ ~t~~ ~l~~ ~t~; 
_____________ • l1\J ·t.fl7 3.77 :~n.67! 'lS~5G 25.65 

18,.................... 10:1 I IS2 107 7.ln .'1.27 ·U7 30.79 i 28.!16 26.17 

19..................... 210 : 205: ISS' SolS fl. Or. .1.0:! a7.Si I 29..56 26.76 

20 ................... 240 , 2~'9 , 210, 0.3:1 6.0:! 5,75 :lS,SS: 30.2tl 27.38 

21 .................. 260 2.5:!1 232 10.54, 7.S7 Ii.S:! :19.77: 31.1l I 28.15 

22. .................. .?911'~ 278 255 11.80: 8.87 7.37 ·to.60 31. OJ 28.00
I,' I 

23.................. 304 278 \ 1:1. 10 9.92 S.27 41. .;9 i 32.6:1 211.705 


--------.--------------------
I On'l.'rHhnin tllll~·. 

TAB[,E 25.-V(Jlue of ji11isiJed Ilimber TJroducedfrom pille alld lwrdwood logs oj vaT
'ioll.~ sizes, per log (/.7/(/ pl'r ;l.r board fed I 

------------------------- IPine lInrd\\'ood 

Dinmeter inside 
hnrk (incheS) I Volunll' Valu~ V~I~1 I Onsis, i "oluma "nlue I ";,I~e Basis, 

Ill'r log pcr log l1i~et logs 1 per log per log i Pf,;e~ I I logs

-;;::;;\'--------\----I-;;::;;I----'\----i---
8.................... Jut 44 Dol~liM85: DOM:.~1.~~I~~~~T< ...!~~t....I~llars.__ -!:.~llcm ).~~~~~~. 

0..... • ••_........ 49 1. 195 2·1. 39 ' 1l (i6 1. g9a : aO.2O 5 

lO . 56 ' UO.S 2.;. 1;4 ~I 72 ' 2.036 f 28.28 21 
11 63, 1. nss 26.7.; , 79 81 2.211$ : 28.00 3S 
l3.... ........... i3' 2. tHO 27.04' 127 oa, 2.558 Ii 27.50 58 

:~ .... ~:::::::::: l~~ ~:tii ~:~~ m :~ , ~:~~~ ~Ug ~~ 
15 •.••".""_"" 120 3.620, :lO. 17 )' 122 HI 3.880 27.52 34 
W •• __ ........_... 140 4.340\ 31.00 1021 160 4.4201 27.68 32 

Ii ....._............ Hl2 5.170 :1l.9l I 50 ISO 5.015 \ 27.86 19 

18 .. ................ 185 6. 115 aa.05 46 201 5. (jig 27.95 18 

\9 ...... __ .......... 2O!l 7. ISO I 34.a5 28 223 ti,2li4 28.09 9 

20 .............. -... 2:14 B. :16.5 :15.75 24 246 6.931 28.18 6 

21. ............. __... ~~iO 9.670 37.19 12 269 i.lI10, 28.2\l 6 

22. • 28li 38.71l I 10 2112. 8. :n$ \ 28.49 311. 0951 
23::.::::.::::::::::: 312 12.640 40.5l 3 315\ 9.02$ 28.66 3
24................... 338 H.305 42.32 1 338 9.740 28.82 2 


I Oreen-cbain tally. 
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Figure 8 shows that from 12 or 13 inches lip to 16 or 17 inches in 
diameter, all grades of logs dccrcilse in vnluc or remain nearly station
ary. This is most pronounced for No.2 Logs, 16-inch logs having the 
lowest vnllle. This tendency is expl{tined by the removal in the selec
tive cutting (1.) of runny 14- to 20-ineh pilles which because they were 
rough, defective, or otlwrwis{' unsuitable for furthel' growth yielded 
logs below n,veragp vn.lu('s; (2) of small clenr'-sti'lnmed trees severely 
suppressed b~y an OY(,l'stOI',Y, yi('lding logs above nn~rnge values; and 
(3) of large matme trees, producing largp logs and relativcly high
grade IllmbN'. In future seleetiye cuts, hOWl'vt'l" 12- to 17-inch logs 
should be of higher vallie, and no doubt the sag in the cw'ves of values 
win be slirn,ighterwd out, 

The hanlwood logs were too few to permit a determination of lumber 
value by size classes fol' each log gmde: ('ons('qllently, the vn.lnc per~:I 
feet has been ('omputed only by log gm(/(o 1'01' 1'('(1 and white oak and fOl' 
post oak. The results arc given in table 26, Values per log and per M 

'l'.... BI,g 26.-Value prr M liM/I'd Jeel oj IW/lllrr prorJl/f'p,] from oak logs, blllog grade 

Red Illid white ollk .......................__ ..._••••.•.•_•• ,.. 

Post onk . . ........................................... . 


feet by log si:w without. ('onsid(,l'atioll of log grad~' arc given In tablt' 25. 
The \'nlue' of til!:' IUlllb('1' producpd from No. 1 logs of t'cdand white oak 
is but $2~20 gl'C'at!:'r thall for No.2 logs, and for post oak only $0.62 
grcatcr. Likewise, No. 210gs of nIl spccies are not Oll tbe ayerage worth 
very much 11101'C than No. :3 logs. BC('!lllSe of the relatively low grnde 
of n.I1 post oak, this situn.tion would undoubtcdly hold true regnrdless 
of wllCthel' the hardwood portion of the stulld WCl'e cleat' cut or selec
tively ('lit, or whetlHI/, tiJ(' stands \VPI'(, e\Ten-nged Or nU-nged, But on 
the oth(,l' hand, tilt' maill 1'('I)S0I1 1'01' tire small difl'l'I'CnCe in the value of 
the red and white onk log-sis tilt' fnet that onlJT low-grnde defective 
tl'('es wpre l'emoy('d in the s(,/pcti\Te cutting, Undollbtc,(!]y the vnhl(' 
of the logs of I:h(,s(' two sJ)('('i('s Ihn.t wiH be rl'moved in the second 
scl('('tiv(' cut [!'OIII tit!:' snnw HI'pas wiII show a much higher value nnd a 
much gr'pMel' dilf('I'('nC{1 ill \'IIIl/(' Iwl\\'('('11 log gm(/ps. 

EFFECT OF GHADE ,\Nn SIZE (IF LOG ON HJ<;ALIZ,\TJON VALUE 

HEALlZA'fJOL\' VALUE OF PINE LOGS 

Ren\izntion vahl<' is the dif\'!'I'PI1C(' b('twel'I1 the lumbcl' snles value 
nnd tIl(' totnl costs of logging, tl'anspol'taLion, lwei millill~, and ineludes 
stumpage, pJ'Ofit, and llllinSIlI:ed risks. Tnble 27 ~ives the l'ca.lizutioll 
vn.lue of pine per nl board f('eL lumbel' tally by size 1'01' NlCh log grn.{le. 
Tl),hle 28 gives l'('alization Yl1lues by log size without considel'Htioll of 
log grade, Value trends arc readily understandable Witllout fmther
tiis('ussion. 

It should be re111pmbt'l'ed that the lumber prices on which the data 
giYCl~ in this seetioll nre bused al'(1 for .I 940 nnd may be expected to 
VMY, l?nrtlwJ'Jllol'e, the milling ('osls may not 11pply nt oth('1' mills. 
In using t.hcs/" fi~Ul'(lS one should. then'for!', ndjust them to /ll'esent-duJ 
lumbel' priceR and to ll1illin~ costs at tht' mil' in question. EX{'l'pt ill 
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unusual cases, however, aU No.1 logs will prove to be profitable saw
milt logs. Furthermore, No.2 logs 12 inches and over and No.3 
logs 18 inches and over Jlsually will show a positive realization value. 
The marginal logs, those that may 01' may not be profitn,ble, are there
fore No.2 logs 9 to 11 inches in size and No.3 logs 13 to 17 inches in 
size. Only with very favomble prices (or low-grade lumber, or very 
low milling costs, can most mills avoid severe loss of net income from 
cutting tbis elass of log. It is, therefore, decidedly important for both 
the forest ownel' and the mill owner to determine how many of the 
mal'ginnl logs will lH'ove profitahle. It is equally important to de
termine what efl'ect ('nch change in market price for lumber will have, 
nnd to adapt utilizatiql1 practices ncconlingly. 

TABLE 27.-ReaUzat'':on val1le,~ I per lO{l and per JV bO(lr(i feet lumber tally 2 for 
pine lO{ls of various {IN/lies and dinmcfers ------------- "------------ ' ___ \~n~:~!l'r log _ : _ Vnluepcr M feCL 

Diameter inside bark (inches) l1 Xo,1 1 No.2 I xo.a l X(l,1 I NO'2\ No, 3 

_. ----.- --- ~·--'-----'--t----,-----

Dollnrs [)oll",. J)ollur., J)ollurs i Dol/nrs Dol/ars 
Ii I +0. II -0.21 _ \ 2.44' -4.77 

......... .10 -,171 3. SO -3.47{) 
• 0.37 .:JO -.11 6.38, ".2Ii i -2.0010 

.tll .41 1 -.0-1 8.97 0.31 : -.f>111. 
12 .87 .52, .00 r 11.01 1 ».84 I .00 
13 I,J.I ,~, .02: 12.39 6,74 .24 
14 1.'la ,ul ,04[ 13.12 0.44 .42 

t75 ,,1.1 I .. 07, t:tHi (L20 .6415 
2.1:1 ,871 .I·j 14.:10,6.21 1.09 

Ii 
IG 

2, ,10 I. 0:1 , • 23 , H.97 ! ti.44 1. 56 
IS :,'1: _,1° ' 1.27 , .:17 16.06 6.98 2.22 
19 1. 1 1.59 .5u 17.18 i.in 2.98 
20 	 .1. a7 ' 1. fl7 ' .79 18.21 , S.Ij() I :1.76 

5,06 2. 31l _ L 05 19. 09 • 9.4" i 4. 5321 
5.i9- 2.8ti 1.:10 19.97' 10.29 5.3322 	
6.56 :1.:lS I. 7:1 20. S:I ! 11. 12 l 6,222:1 

- .-.-_... - •• - - -~- + ~- ~------ .~~ ~- -	 .-••••,-~---~-- ._. • •• ~-.---~.~ 

l B.('nliznt.1011 vuhll's nrC' Uw ditl~n'nct.\ h\'\'W\'\'11 tht' Imnher snh.\~ vn1\w t\nd totnl lOH;ging, lrnl\sportntion, 
and milling: costs, nnd include sturnpllg'l\ profit, nnd uninsured risks. 

, Green·chain tnll~" 

TABLE 28.- RC(lZiz(llio1! uallles per AT bo(/rd/ed lumber tally I for pine llnd hardwood 
IO{ls of various diameters-""7------

Pint~ I Hardwood 

Dinmt.'tcr inside. \'"IUl' : ('ost per Henlim. I,umber Value Cost p'r ({calim·hnrk (incl1\'8) LumlJor pcr )1 .'! 110llr(1 t' II Ilcr)[ i '1 I C I tl'OIItnllr pL'r I I" 1011 lfl~' per board ," J<)IlY(; 
log l?c~~( f~ct - \'allIe log' feet fept ynille 

! , 	 ' 
-------::;,~·---I----I---\-::;;-:-~---, -- ----~j-~--
B__ ___ ......... - [eel.).) J)0M;~~~ I DO~~~~~!, D~!;~~18. ,:~~I_ .. I..~~:ln"I.~ollars'j'~~:~~~" 

9._ 4ll: '.!.!.~~ ;G~~2i -'.!.~:~\ ~~ ~q.~, ~~.07 4.~ 
10, 5.5 ; 2.1. n4 .5. SO ' - .•0 I I. 25.,.8 ,.:>.t.JI 3,2, 
II li:l, ;Q.l5 ~.>. 9)1 i Hii i 8.1 ;!. go : ~. 94 I 4,Ot; 
12 n 1 ~'.' ~4 .LD .j,,)~ \ ,o~ , :;~. nO i :;•. 9:! . 4. ~ 

Hli "8, ,8 ZI. 72 5.01l ,()" _,.40 ! .2. I, 5.23la 
102 29.41 i 2:1. 0,1 u.:17 I 12:1 _ 2i.59 , 21. Ii-! 5.95J.L 

15, 120 :10,17) 22,55 ;.ti2 141: 27.,<;2 I 21.26 6.26 
16_ 14() al.oo 22.17 S.S:! t 1GO' 2i.(\S! 21.01 6.67 
Ii. 162, :H.flI I- 21.1;5, W.Of!! ISO 27.80! 20.82 i.1I4 
18 IS.'; a:l. 05; 21. (j() , 11.-15 : ~I()I 2i.05' 20,71 i.24 
19_ 20\1: :14.:15 \ 21.,10 12.9ii ! 22:1 2S, 09 20. Ii-! 7.45 
20 Z14 :15.75 ' "1 'j? 14. sa ' 2'lti 28.18 ! 20.57 7.01 
21 260 ;17, HI i ~2.11.: OOSI' L Ifi. II ,21m 28.29 ' ~~I. 1i5 i. i4 
22_ 	 2Rf> 3S. ~o . Ii. 78 • 292 ' 28. ~9 i 20. ,iii ;,94 

312 ·1O.nl _ 20.97 19.54 ' 315, 25.b61 20,58 8.0823. 
24. _ 3:18 I.. _" 42.:1I t 20.96 j 21,35 I :raB I 28.82 20. (j3 8.19 

1 Qrcl'Il·chnin tally. 

5Gr,2:Ja°--44~-4 
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It is advantageous to divert the material f!"Om unprofitable logs into 
pulpwood or into some othm' pl"Oduct. If logs Ill'e not profitable fOI' 
any product it is better to leaye them in the woods, and so to avoid 
further deductions hom the returns obtainc'::l from the high-quality 
and high-value material. ' 

REALIZATION YALUE OF HAIII>WOOD LOGS 

The average reaJiut.tion valul'S pl'r M honrd feet for the various 
grades of hllnlwood logs prodlH'('d nl'e given iu tnblf' 29. The l'caliza-

TABI.~; 29.-RealizlItion l'(/llles flU ,II lioard /N'I IUlllbrr tally Jor hardwood I()U'~, lill 
lou grltlh! 

1\0. a 

lJ(/litlr.~ /Jolinr., fJlllinr.! .Dolinr.!Red onk ~ncl rorked·lellr whito ollk II. f.1 :1.2'2Postollk. i. "" ~.~~G.:\I 5.1\9 i).,ll 5 • .'H 

tion vaJu(·g by log sizc without I'(·ferell(,(· to log grnde IHwc already 
been giy(~1I in bible 28. 

REAUZATION ",\I,UE OF PINE [,OGS WHEN UTfLlZED FOR PULPWOOD 

The 1'('C'('nt rapid ('xpnnsion of the pulp mills ill the South hll.'3 
opened up a mal'kpt for pin(' pulpwood throughout mueh of tlw short
leaf-loblolly pine .rpgioJ). The oWJ)('rs of sawmills, therefor{', lIsllall:y 
ha,vc a I'Nldy market fOl' pmetieally all material that is unprofitable 
as sawlogs or foL' othel' produets. 

In order to ('OIl1]l!lI'C' the realization Ya.lu('s of the mat('rial in marginal 
logs when utilized for pulpwood and for s!nv\ogs,the vnlues of pulpwood 
PCI' log and per ~'I fpet of logs Wen' ('omputed for 10gfl of val'iOlls flizes, 
assuming realization vnlu('s of $0.50 and $1 1)('1' standard cord. A 
conn'ding CuetoI' of 84 ('ubie feet of solid wood inside bad\: pel' coni 
was used. TIlt' YfiltH' of pulpwood ('ontnill('d in I ~I fpet of logs wns 
(\('tcI'minecl by multiplying tht' \'nItH' Iwr log by the' number of logs 
required to produce 1 M feet or lumber. The results are given in 
table 30. 

TAB!.}) 30.-i?ra/izatlon valull per cord and per Ar lioard/eel of ph,,' logs oj vario1ls 
"ial/lrler.~ when utilized for 7mlpll'ood 

--~-~~---- .~.~.. ,-"

tt, 1 Vnltw p1..lr ..\1 fpl)L . ! _ .., \ • \~!lhH' pl'r 1\1' feet 
Dinm· I Cuhic 1 \nl:1< 1,I~r,IOl!n~ of I(}g~; 01 rIlWI; Di.IIJl,' ('lIhie' \1I1!,( 1,"rllJl!tI~ of IOI!S,' fit rute 
. ct~r ~ (oot, ; rf~tl.l J~(T(t!i:r;~",; fWf swndntd f. l'lrr root ~~J:tl ~:~ ~1~t!~}I_(_~ j Il('r standard 
1I1s1tie I\OOhtme" t r( (or ) t, ('{lrd or·~ 'lIlsHh'. \OO!UlIW,' • ( ( r {!()rci of
bnrk per" _..',' •.'.'. ..I! hllrk ; pt'r _ ... ,__ 

inches loS! 1 ; P ;'WhflS t IHc l

I i $0..';0 $1.00 $0,00 $I.()(I II '$1).50 $1.00 I $0.50 i $1.110 
----~~-.-~-~- .. -"-- _··_·--..........-1-· -- ......... - --_'~___ 
8•• _"' 6.1 O.O;j(j O.Oi:l ().S~ l~ fifi " Ii 25.7 0,15:! 0.:300 , 

0.91 I 1.8\19... i.1 .012 .OS5 ....!l 1.72 : IS ,li·1 .Il<!10 ... S:I i .tHU ,00(1 • IX) III ."j 7?,·: t .:J.lS I 1.88
I.SO 

" 
.1•• I I .. 1{15 ' .ast! .\1;) 1.81i11. •.. o;s ' .0$ .lli • !I~ 1.85 ~'O .. !!W i 4'1"

12..... 11, S .1,10.070 .Uti I I. tl2 ;l~: ~ I • 2:IU :.177 j :::~ I 1.85 
~I 1.&113..... 1·1.2 .085 ' .1(iO , OS I. \17 1:1,$ I .21.1 .521 .02 1.8214 ..• , W.O .101 • ~~11 .O!! I.Ui I 47.:1 .:!.":;2 .. 1m:' .90 1.&115•• ' 111.11 • IIi • 23:1 ·n, 1,1)'\ .'iO.1\ ,:101 .li02 I .8\1 1. is16 22,0 .1:15 .2tjO 1.02 j• !Hi !1 I 

I Solid wood insi!lt' hllrk. 

'Containing 81 cubic r~l'( Qr~()nd wood insid,' bark. 

I Based on mill tally. 
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It should be noted that with lumber prices find opel'ating costs 
similar to thosl' user! in this l'epOI-t and no mOl:(' tlum (l $0.50 value for 
pulpwood a company would I'cnlize t1 grl'H.tcr lH't I'clul'll in pulpwood 
than in lumber from matedal thaL would cul to lv-inch No.3 logs, or 
to No, 4 logs t.bat could be split 01' irom which the unsound portion 
could be removed without too much cost. These low-g-rudc logs would 
net $0.82 to $0,1)9 pCI' }\l fp('! fiS pulpwood- not H large amount., but 
considl'I'a,bly 1wtt!.'1' t111\11 R 105('; of a few cent.s, or possibly of nl'ariy 
$5, pel'?\1 fel't. at t1)(' sawmill. 

PUHCI:IASIN'G LOGS HY SIZE AND GHAnE 

110st lumhl'I' ('ompnllil's in the South purclinse fl'Ofll CarfllPI'S and 
oth('1' timl.Wl'lnud OWI1NS Ht least n smnll pnl·t flDd in IllHny cases It 

large share of UIl' logs tltey mill, custoll1ul'il)- at. n giycn price pCI' 11 
boaI'd feel Doyle-8et'ilHll'r nIle, I'egardless of size 01' g1'llde of the logs. 
Sometimes the logs are sl1lilll Ilnd mostly of .:\0. 2 and No. 3 grade, 
offel'ing little' chnn('(' of profita\)1P manuffic1.u!'C' into lumber, and in 
sue\t eases the companies often pay too much COl' them. On other 
pmcllilses, of larg(', high-grudl' logs, the companies !'arely pay thc 
landoWI1l'rs the 1'<'l11 V HhH' of the logs. Tht' one fair way for both 
parties is to buy nnd sellon size' and grnde of log. This is not only 
fair to both IHII'ehasel' nnd sdler, but it also encourages landowners 
to procluce re\ntiyely largl' and hig;h-gl'lld(' logs. 

In order to show the possibilities of this systl'm, thl' realization 
yalues per M bOHn\ fept (Doyle-Scribnel' rule) of pine logs of various 
slzes and gmdes are giycn in tahle 81. These figul'es (01' the difrel'el1ce 
jwtwe'('n lumber suIP yulue and total eosts of logging nnd milling rcpre
sent the maq6n for stumpage, profit, and uninsured risks. 

TAIlI,I~ 31.-Rc(/lizolinn vallll' pCI'M hOI/I'd fl'ci (/)nyle-Scrilmer I'll/e) JOT pine logs, 
fly IOfl {11'llIle II/l.d iliIJlllcil'J' 

No.1 No.2I)ianlell'r in- I No. I :\0.2 No. :l No.3 


side bnrk (i1J\'hes): logs I()~s logs logs logs logs 


$1';.S7 : $6. DO $1.21.~7. 1·1 -$[.1.00 iii8 
!1.31 i -8.50 , Ii ifi.:l2 i~02 1.70U •.•.....•••••. I 

1i.02 c 7.40 2.3510 ...... _•••... $1:1.0:1 10.7.1 I -4.07: 18 
1l.01. : 

12................. . 
II. ........... . 1b.1l8 -1.11 I' 19 


IIi. 42 j 

I' 

10.20 .00 : 20 l~:~¥ i 
HI.28 i13.................. . ttl..iU 1 U.04 .:!2 Ii ~1 H~\! H~

HI. Ii ' 1O.1U 5.28

14 ............... . Hi. 1·1 7.02 .02 _2 

,74 

h 

tl 2;) 20.41 10. DO 6. 10
15 .•._........ . 16.00 7.25 


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

The figures in table 3] show that a company would make a greater 
profit ($1) by payillg $15 I)('r ~I feet fol' l5-inch No. 1 logs than it 
would make ($0.74) on 15-inch~o. a logs, even though the No.3 logs 
were given to the compnny without cost. A cUI'pful nnulysis of these 
realization values for pine logs of \'tuious grade's nnc! sizes sbould 
cOllvincl' any mill operator that buying timber al il. Sl't pri(,l' pel' :yr 
feet l'egar'dless of sizp 01' grade is \'ery un businesslike, und that gruding 
logs proves advantageous to both buyer and seller. 

How THEI, SIZE AFFECTS LOGGING COST 

To determine effects of trcC' size on cost, time and ('ost data recorded 
on felling and bucking have beC'1l recombined with similar data com
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puted for each log size. In this computation each diameter class 

contains an average number of logs, each of which in turn contains an 

average volume. 1'0 assemble the time and cost data for an average 

tree of any diameter class requires only selecting and adding together 

the data fot" the log sizes in that diameter cLass. This is true for each 

stage of utilization from the stump to jinis}ll;d lumber. 


Data in each case have been computed and tabulated for the four 

more or less common methods of meusuring tree volu1l1e-Doyle

Scribner, International ,%-inch kerf, and SCI·ibner Jog rules and cubic

foot volume. It is well known that the International rule usually 

comes nearest to aetunl mill-Lally yi('ld of logs. For rNlsons diseussed 

later under o \re,rrun, this was not the ease in the pr('senf: study. 

Cubic-foot \Tolun1l' is <riven beeaus(' it is thl' most. lIccu,'atl' <ragt. of 

actual log volullle and ~r('ight. Table·s in t«J·ms of Doyh'-Sc'·ib~cr nnd 

International X-inch scale a/"(' presented in the text, the others in the 

appendi.x. 

FEI.LING AND IJUCKING 

The costs per tren oJ felling and bucking, expressed both in time and 

in dollars by I-inch size clnss('s, havt' been d(\terlllinCl: for pines 

and hardwoods as given in appcndi.x tables 7;3 and 76. Time includes 

walking between trees, fel)inf?' lim bing, and bucking the tree into logs. 

Cost per tree was obtained oy multiplying the time by the rntl' per 

man-minute (table 5) of the men doing the work. In table 32 and 

figure 10, respeeti\rcly, the man-1lOurs l·equil·ed and tl)(~ cost pc,· iVI 

board feet for fpIling and bucking shorUellf and loblolly pines of var

ious sizes are ghren. Additional data for pines and hardwoods are 

given in appendix tables 74-78. 


The evidence is eonclusiv(' that the cost of felling and bucking per 

unit of volume decn'asps consid(>rably with iUcrt'llst' of tn'p siJ~(.; fo,· 

example, tilt' cos!; p('/" ~:f board fpet (Doyle-Scribner rllle) fo/" pine 

trees 12 in('hes d. b. h. is about twic(' as great as that fo,· 17-inc.h 

pines and about; thrt!(' times as gl·(·nt as tha,t fo/" 24-ineh pin('s. 

SKIDDING AND LOADI.NG 

The time and cost Pt"· t1'(>(> of skidding and londing the logs from 
pine and hardwood trees of various sizes arc also summarized by di
ameter class in n,ppendix tables 73 and 76. The cost pc,· tree was 
obtained by multiplying the skidding and loading time per tree by the 
rate per man-minute (table 7). The costs per NT board feet (table 32) 
and per 100 cubic feet wen' determined upon the basis of costs per tree 
and the volume of sawlogs p('r trel', for various tree sizes. Sec also 
figure 10 and appendix tables 74, 75, 77, and 78. 

Cost per M board feet for skidding llnd louding, like that for felling 
and bucking, dec/"ellses with inC'·PllSt' of sizt, of tree for both pint's and 
hardwoods. B~r the Doyl('-S(~ribll('r /"lIle, this cost for pine logs from 
12-illCh trees is almost 2jf times as great as thu,t for logs frolll 17-inch 
pines, and about 5 Limes ns grea.t, ns fOf" 24-illCh pines. For hardwoods 
the difference in cost betw('en smull and huge (/"('('8 is It'sS pronounc('d, 
probably because In.rgp alld sll1lllI IlIu·dwoods difl"PJ" It,ss in Lotn} me/"
chantablt'length thall do 111.l·gl' and smnll pill('s.F'o,' trl'('S of n gin'n 
diameter the skiddil1g and loading cost is grcntl'/" for lllu·dwoods thlln 
for pines. 

. : 
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TABLE 32.-1Han-hour requi-rement and ,ost I per J\{ board feel, for logging pines, by 
process and tree dia1lleter 

l)OYhE·S('HIBNlm Hn~E 

Diameter I I ----r 
brelll!t Volume ! Fellil1~ nnd Skid<lin~ lind 1'ruck haul' Total 


(fnches)

high per trce buckIng londing 

-~ -- - -·l,'--
BOllrd J/,m· .\11111' .1/,/11, .\Inll'I 

red ,hollrs !Jollnr,' /lOlIrs DolIlI," /,ollrs [Joll''''' hOllr~ Dollnr.,

12•..••• _. r,~ 5.7-11 2.031- :1.281 2.02 2.017 3,110 11, nan 7.05 
13....... .. 81 .\. i:J2 ' 1.1i7 2 • .i70 ) I. "n 2•.!O'; 2.5a 9. in; , 5.79
14 ..• , .. .. lOS -I. 0:12 1. ·12 I 2. JlJ2 ! 1.:lO 2. 148 2.21 8.282 ) -I.m
15.... __ .. 141 :1. -li2 - I 0'1 I -'0 I 08 I 890 I. 114 4.2.1
16 ... _•.•. lin: :1.110' I:iol 1:5~7i :n3: 1:7~O !.ill k::~~ , a.82
17 I. OS ,5. R-IS ' a..,:\
18 O. ·ISS
l\l 

~~~ i ~:~~ i 1::I~ i U~~ I :~~ 1 ::g;:~ 1.61 a.30 
I. r,a 3.O!l

20. 344! 2.:181' :~~ I ::~n :~ ::1~~ t~g~ i1.47 2.9-1
21 -IUO) 2.2W I .~~ I .025' .m l,:Wr.. 1.411 .1. ,i-II 2. i7
22 -I1i5; 2.1221 • ,,) I .841 ,52 I. 2U5 I. aa -I.2';S 2.00
23 541 1.91/(; .il .761 .·17 1.218 J. 25 3.07., 2.4:J
24 LUI 3.7,58 2.29
25 .. _. ~a~ :j~~ :8X :8~~ i : ~3 U~~ 1. 13 :I. fi84 2.18
26.... _•. 1.10 :1.4W 2.107\10 1.70:! .' ~~ I' . ;,9!) i .:Ii 1.00427 ~,_~ .. Sili ' I. i,18 v_ .501 I .35 1. Oa,1 1. on 3. :154 2.0328.. __ Of':l I 1.744 .01 .521) I- .:13 1.012 1,0-1 :1. 285 1.9829 ... ___ 1,0;'(1 1.744 0" • r,02 .31 .O1l7 1.02 3.24:1 I. 91;30 ._.,,,_. 1.01 3.21:1 1. 921.140 1.754 _~_~~5_!__=- __.. 084 

12 _ -._ •• ' lOi a.112 1. 10 ' 1. 770 I.SSI : 1. 02 O.4i2 - 3.82 
13.......1 I:l7, 2.7f1S .9U _ 1.520 1. 457 : 1.-1\1 ,5,77.5 3.42

14........ 1 Ilia 2.502 C)f' l.a51 l.aSI I 1.42 ) .1.32-1 ' 3.17 

15_ •• --1 202 2.,12;) :85 '

j 

1.222 I. 319 : 1.36 ! 4. \l(i-l : 2.96
16 ._."- zm 2.2110 .81 J. 117 1.281 2.81 
17 280 2. lin .77 : l.[12G I. 2-10 ::~I U~i 2. US
18 321i .7:i ! •!l48 1.2J:l 1.25 r 4.2a:1 / 2. fill

a7,)!9 i:8~~ \ . iO • Sill I. 17!1 I. 21 -1.O:lIi 2.-45
20. 4:11 I. 901 ( .67 .son I. 144 a.85-1 2.351.18 ' 
21 ·H12 L 8211 , ~ U5 ~ 7;'2 I 1.111 !.J.! 2.2.;:1. 092 122 btH .02 : · fiUi 1.0i:! 1.10 :1.52!1 2.15
2.1 1m l: ~y~ ! .li52 1.04<1 I. (17 2.08
2-1 it)lj I. 07n : :~f, I 3.·t07a.a()o !. ilia I.lIli I.U; 2.02
2.'i ,85 (.1i51 I 58 · .i77 • !I!JO I. 02 :1.218 1.\16
20 8lii . 1. na,1 ! .SS .5·1fj .OU I.!JJ
27 ur,o 1. ()21 i .57 • ,,18 :g~ :' .98 3.3.0!laJ.JIJ ! 

1.87 
2S 1,0:1:1 1.(21) : 58' .4i1:1 .!/H ~ 07 ' 3.01i3 1.85
29 1,110 1.1141 .'''''" .472 •\las .00 :1.051 I I. 8:1
30 I, ~>Q(I t.61i7 ,iiH .451 . \):15 .06 1.8:1_:l.n5:1 I 

J Mall·hour rIItes: Felling- und hucking, $0.3[13; skidding Il111111)Illiing, .~O.6Ii; truck huul, $1.028. 
, Distance. 4 miles. 

TllueK IUULING 

'I'll(! tl'll('k hUlllillg' tiIl1(' alld ('ost pl'l' ~I bonnl f('('t find pel' 100 cubic 
feet for LI'N'S of nll'ious siz('s 1'01' fl4-mile huul (illl'luding 7f mile woods 
roud, 2 miles gl'nc/C'c/ dil-t, Ilud I}:; miles grfly('l) flT(' giv{,11 ill tubll' 32 
and in appendix tllbles 74, 75, 77, nllc! 78. 'rltey firc sltown gJ'fl,phi
cally in figure 7. 

Datu on huuling timennc/ ('ost wc·/'(, computed 011 the bnsis of IW{'I'fig(' 

siz{' of logs produ('('d. X0 pl'opedy cond u('lt'd st'lc'dive-Iogging op(.rn
tion product's logs of Oll{, sizt, ollly from nuy ('liLting tln'u, and logs al'(1 
never huukd ill londs of ullifor'm lo!!' diunWil'r. All eontmcts for 
cutting nnd hiwlillg, tlH,rt·fo),(l, Ill'(' bllsNI 011 Iln nV('l'fige of different 
Jog siz('s. 'I'll(' l'PIlSOnloiHls flS I1Ctlllllly built Upill\Tllrillbl~T indude logs 
of djf}'P]'l'll t si;f,('s mll'y bl l ('xplnilJNI ns follows: Assume log bunks of 
such size' that wlwll ('xt£'lldl'd to tilt' Illllximum width th{ly will barp}y 
ficcommodnh' Uu'pp logs of 28-illt'ltdinm('jpl' 011 the b('d, 01' II lotnl of 
6 logs of this size to dH'lond. Jt is npp/l.n·nt tlwl no more thun two 
29-inch logs will be nccommodu.tedon these bunks, 01' three 29-inch 
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logs to the load, and that the cost per M board feet of hauling a load 
of three 29-inch logs only will be considerably higher than that of 
hauling six 28-inch logs. It is possible, however, to load two 29-inch 
logs plus one 26-inch log on the bunks and three 29-inch logs above, and 
thus to haul at less expense than if the load contained 29-inch logs 
only. 

In the case of hauling, also, the cost per unit 0(. volume decreases 
rapidly with increase in diameter of the trees. For example, the cost 
per M feet (Doyle-Scribner rule) for 12-.1nch pine trees is 1.8 times 
that for 17-inch pines and 2.5 times thnt for 24-il1ch pines. 

TOTAL LOGGING COST TO RAILHOAD on ~ULL 

oj Total logging cost pCI' unit of volume decreases rapidly as larger 
trees are selected (fig. 10 and table 32 and appendix tables 73-78). 
The rapidity of growth of sou the ...n pine, particularly in the small and 
medium timber classes, is well enough known to make it very obvious 
that holding vigol"Ous individual tmes for 10 to 20 years not only will 
permit each tree to double in volume but also will bring greatly re
duced logging costs per unit of volume. These savings in utilization 
costs far exceed tIle cost of holding these tree sizes for a few more 
years. Implications of inm·eased net returns resulting from intel
ligent timing of cutting are clear. 

It should not be overlooked that the maTgin of value between the 
costs, as shown in figure 10, and values of the logs f. o. b. railroad or 
mill has to cover stumpage, profit, and uninsl1l"ed risks. 'Vhere 
cutting operations liquidate successive tracts, as is still common 
practice, stumpage value will probably average no more than half 
of this margin. In continuous opemtions resulting from utilizing 
efficiently the productive capacity of the forest, risks graduaUy de
crease and a greater part of the margin above costs may accrue to 
stumpage. The cost trends sho"wn by these tahles and graphs deserve 
careful study and should not be overlooked by forest owners and 
managers seeking the best financial results. 

How TREE SIZE AFFECTS TOTAL COST PER UNIT OF MILL CUT 

In addition to the data given thus fur- on logging costs on tree and 
log-scak bases, it is desirable to determine fo\" trees of various sizes the 
total cost of production from stump to finished product per M board 
feet lumber tally. 

OVERRUN OR UNDERRUN OF MILL TALLY WITH RESPECT TO LOG SCALE 

The percenlJ overrun and underrun of mill tally with respect to log 
• 	 scale for pine and hartlwood trees of various sizes is given for pine 

and hardwood in table 33. 
It should be pointed out that deductions in the log scale have been 

made for major defects hut not for minor or llidden defects or for 
crook or sweep, in conformity with the common scaling practice in 
the region. The underrun of the International rule in this study 
shows the seriousness of sweep and minol· and hidden defects in the 
first cutting in selectively logged timber, occurring chiefly in the 
smaller pine trees that were removed hecause of suppression, crook, 
rot, or other defect, and in the larger overmaturc ·hardwoods. The 
removal of these trees insures, however, that this large defect will 

<: ".' • .·~,,~·t 
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not recur at the time of the next cut. It should be noted also that the 
hardwoods in the smaller diameters were of much better form and 
quality than the small pines and that the large hardwoods were of 
poorer quality than the large pines. 

TABLE 33.-0verrun or 71.nderrnn of mill tally with respect to log scale, for trees of 
various dialllelc1's 

SECOND-GROW'I'n SnOR'J'LEAF-LOBLOLLY 'PINE 

Log-scnle volume Overrun (+) or underrun (-), by log rule 

:.: Diameter 	 ~ :>. , .. ...breast high ",0 .. 	 .. 0" ..~ ",ol ~ ",<> ~ 15(Inches) 	 ] _C c- C ._.., _C '" Cd C ._.., _C c- c ._..," '" 	 " .. '" '" 	 '" .. '":>.:5 OlC .0 .0 0 :>.,s .0 .0 0 >.,s ",C .0 .0 0",a 0 	 ~.§ ·c ",a ",a .~'" 0" ~.9 .. 0'" ~.S2c.., '5 c'" OJ.., '5;:@ AaJ ... en 0 AaJ >-< en " 0 AaJ ,..; en 0 P'< 
----·1--------------------------- 

Bd./t. Bd.ft. Bd·ft. Bd·ft. CIL.ft. Bd./t. Bd./I. Bd·fl. ClL./t. Pct. Pct. Pet. Pct. 'Vlo.12___________ 77 58 	 107 82 17.0 +10 -:10 -5 -10.6 +33 -28 -6 -62 1613___________ 99 81 	 137 113 20.1 +18 -38 -14 -11.0 +22 -28 -12 -59 6314___________ 127 108 	 108 146 24.1 +19 -41 -19 -13.5 +18 -2·1 -13 -5G 15615___________ 161 141 	 202 182 29.:1 +20 -41 -21 -15.9 -20 -12 -54 IG216___________ +14 

17___________ 
 201 176 239 219 34.9 +25 -38 -18 -18.1 +14 -10 -8 -52 160 

248 213 280 257 41.0 +35 -32 -9 -20.3 +16 -11 -4 -50 16018___________ 
- - w __208 252 	 32.1 298 47.7 +46 -':7 ----- -22.9 +18 -8 -48 16610. __________ 	 ~ 

20 ___________ 	 352 297 375 :142 55.1 t 55 -23 +10 -25.8 +19 -6 
~ 

+3 -47 120 
410 344 4:11 392 62.7 1i6 -21 +18 -28.5 +19 -5 +5 -45 732L __________ 470 400 492 449 70.8 +70 -22 +21 -31.6 +18 -4 +5 -45 46 ':, 

23 ___________ 533 4U5 561 513 79.3 +08 -28 +20 -34.9 +15 -5 +4 -44 24 
24 ___________ 

22. __________ 

598 541 6:11 585 88. I +57 -33 +13 -38.3 +11 -5 +2 -43 13 
25 ___________ 665 621 706 062 97.0 +44 -41 +3 -41.6 +7 -6 <I) -4:1 14 
26___________ i34 i05 785 743 105.9 +29 -[,1 -9 -44.7 +1 -6 -1 -42 9 

805 790 	 867 827 114.9 +15 -62 -22 -47.8 +2 -7 -3 -4227. __________
28 ___________ 8i7 871i 9[)() 913 124.0 +1 -7:J -3n - .iO.9 (') -8 -4 -41 
29 __________ 9491 963 1,033 1,000 13:1.0 -14 -84 -51 -.,3.9 -I -8 -5 -41 6 
30___________ I, 021 1, 05011, 116 1,090 142.0 -29 -95 -69 -56.9 -3 -9 -6 -40 -----.

1, 093 1,140 	 1,200 1,182 151.0 -47 -107 -89 -59.9 -4 -9 -8 -40 3 

HARDWOOD 

12___________ 
76 31 	 68 62 10.4 +45 +23 -39 ..13___________ 	 +81 + 121 -~---

14. __________ 98 43 80 751 13.1 +55 +18 +2.1 -4.9 +128 +22 +31 -37 
~-----119 57 94 90' 16.0 +62 +25 , +29, -6.1 +109 +27, +32 -38 

+"1-' 'I ;,~
15___________ 	 ~ ----

141 73 112 19.1 +68 29 +341 -7.3 +93 +26 +3216___________ :g~i 	 -38 -----162 92 	 134 22.4 +70 ++281 +36 -8.91 +76 +21 +29 -4017___________ 1 	 ~ ----
184, 113 	 158 H7 25.9 +71 +26 +37'-10. 6 +63 +16 +25 -41 ..._--18___________ 205 136 184 169 29.6 +69 +21 +361-12.5 +51 +11 +21i9 ___________ -42 -----

20___________ 227 160 	 212 192 33.5 +67 +15 +35 -14.6 +42 +7 +18 -44 ...---
251 185 	 242 217 37.721. __________ 	 +66 +9 +341-16.8 +36 +4 +16 -45 -----273 2Il 274 245 '12.1 +62 -1 +28 -19. 3 +29 <I) +1122___________ 	 -46 -----2951 2:19 :107 275 46.8 +56 -12 +20-22.2 +23 -4 +723 ___________ 	 -47 -----319 270 342 308 51. 8 +49 -23 +11 -25.2 +18 -7 +424 ___________ 	 -49 -----

25___________ 	 344 303 :J79 343, 57.0 +41 -35 +1 -28,3 +14 -9 <I) -50 -----371 417 3SO 62.5 -46 -9 -31.6 -11 -226___________ 	 +33 +10 -51 ._---
400 ~~~I 457 419 (is 2 +26 -57 -19 -34.9 H -12 -527. __________ 	 -51 .. _---

28 ___________ 	 432 499 400 +21 -07 -28 -38.4 +5 -13 -6 -52 -----4111 543 	 503 74.41 -76 +4 -7467 450 SO. 9 +17 -36 -42.0 -14L 	 29_______ .... -52 -----
,) 	 503 -191 590 &18 87.8 +12 -87 -45 -45.9 +2 -15 -830 _____.... 	 -52 -----". 	 -0 &10 534 639 595 95.1 +6 -99 -55 -50.1 +1 -15 -9 -53 -.. _-.... 

! 

1 Negli~ible. 

For all pine trees studied, the mill cut overran the Doyle-Scribner 
.' 	 rule by 15 percent, but underran the International rule 11 percent and 

the Scribner rule 3 percent. Lumber by the cubic-measure rule was 
from 38 to 60 percent of cubic volume. If deductions for crook and 
minor defects had been made in the woods scale, undoubtedly the mill 
cut would have approximated more closely the International rule, 
would have overrun the Scribner rule, und would ha.ve overrun to a 
greater extent the Doyle-Scribner rule. For all hardwoods, the mill 
tally overran the three log rules by 32, 2, aneln percent, respectively, 
and yielded rough green lumber amounting to 54 percent of cubic-foot 
volume of wood in logs. 
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COSTS OF LOGGING, RAILROAD TRANSPORTATION, AND j\rANUFACTURE PER )1 

BOARD FEET OF MIT.L LUMBEU TALLY BY THEE SIZE 

Oosts of logging, r!l.ilroad transportatioll, and manufacture per 11 

~ ) 1/1 I 1 I / / : 
~o I 0 I N 5 
-It/) _ ~ ~ ~ 0 c 

g ~ ~ 


board feet of mill lumber tally were computed fOI' both pine and hard
wood from the mill lumber tally per tree, as given in table 34 and figure ,~ 

11. As will be noted, they decrease rapidly from 12-illCh to 20-inch 

J 
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TABLE 34.-T(rlal (ime (1IIan-hollrs) U1111 costs IJer .AI board feci, ll/mber (al/II, (If/o(J(Jill(J, railroad IrmlSlJorlafioll, ami 7lIarmfaciurinu, for trecs ~1 
of variO/l.~ 8izc.~ 

l'lNB 
.-

I ~ 
I.UlIIlwr lllUl- 1 C'l'I'IIlll skhl'llll~I !VOhlIllJ " ! F't'lIln~ ulld 	 HRilroil" log I!mjgh lumlwr : dllllg, kllll ,Iry.! '1'01111 tllllo IIlId ~ : '1'r\"'~: Ill'r ,Iolnl .), 111111 lruck 'I'"",k hilullnghurkln~ 	 trnnsportation 1Il\1l1l1rneLmlll!( 1111(, plllllllll(, ellst. slulIII' toDhnll"t~r hrmlst high ((IIChl'S) : III I "rl' . \()!UIIl~ 1,,"1l111g 	 ZShlll(JIIlf(, sell· ellrs ...:SIUII}' hUIlII.:.r! 5111;IJY 	 HI-t, ute. 
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pines, and then very slowly to 30-inch pines. The total cost of produc
tion, excluding stumpage for the average pine cut, represented by the 
17-inch trees, is $23.48 per M feet. 

For ha,rdwood the same trend will be noted. The cost average of 
all hardwood cut, represented by the 20-inch trees, is $21.75. 

How TREE SIZE AFlmCTS GRADE ANn VALUE OF JJu)I8ER PRODUCED 

GRADE OF LIDI8EIt PHODUCEI) BY THEE SIZE 

So much has been stl,id and written to supp'ort the common and 
erroneous belief that second-growth timber can. pr'oduce only small, 
rough logs of very low quality, it may be sUl"prisil1g to many to learn 
that under proper management the contrary is true. Management 
of second-growth shortleaf and loblolly pines in which the financially 
mature timber is selectively cut and only those smaller trees are 
taken that form the infeI"iol' and low-quality portion of the stand 
yields a relatively high percpnt of cleat'ltmlber even in the first cut, 
Under such management, }'pserving a substantiail'epl'csentation of 
larger trees at each cut, the ownel' will undoubtedly obtain from later 
cuts progressively more high-grade logs and lumbel'. 

Ttlble 35 nnd figtU'e 12 give the IWl'cent of total volume of Band 
PERCENT 

TREE DIAMETER (INCHES) 

FIGunE 12.-Grad(·s of grccll lumber producC'Cl from shortJ(,fif filld loblolly pinc 
trees of various siz('tl. (BaRis, tully of rough green No.3 Common ulld BeLtcr 
lumber from uil pine trecs cut ill study.) 

Better and Nos. 1,2, n.nd 3 Common lumber produced on the green 
chain from the pine trees cut in the present study; some timbers 
also were cut and are hlCluded jn No, 1 Common, In the l)resent 
study, Band Bettel' and No.1 Common made up 47 perc('nt of the 
total volunw; No.2, 34 perccnt; and No, 3, 19 pcrcent. Such yields 
may be surprising but they ar'e not unusual in selectively cut stands, 

The grades of lumber produced from the hardwoods cut at the 
same time as the pines am given in table 36. A glance at this table 
will show that the alllount of the higher grades produced from these 
trees was very small. It is apparent, therefore, that ullless the price 



FINANCIAL MANAO.ffiMEN'r OF PINE-HARDWOOD FORESTS 61 

for bridge plank, tics, and sound wOI'my lumber equals logging and 
milling costs plus a reasonable amount for stumpage, it will not be 
profitable to cut these woods-run upland hardwoods jnto sawlogs. 
Generally it would be advisable to cut them into chemical wood or 
ties in the woods. 

TABU; 35.-Distriblltion of lwnber I 1Jr()(iw'rd front 1Jines of various ~izes by tree 
(i7:(l1IlCter and lUIII/Jer orade 

n nnd I No.1 I No. 2 ·~·l No.:I Rasis, 
Dinmeicr hreast high (inches) Bl'tl(\r rommon 2 COUlmon t ('"orumon \'olume 
___________.I____· ____:____!~____l----I--- 

Pt'TCt:Jlt Pcrct:JIL Percellt Pern711 Number f/o<lrd [eel 

15::::::::::::::::::::::::::. II :l~ ~h g 1~ I, ~ 

lL.~.......................... 12 ·10 :16 12 :17 5.157 

15............................. 1:1 :Ii :15 I.S 30 5,448 

Hi............................. H :H 35 Ii -til 8,037 

li.... _........____........__ •• 15 31 :15 IU 63 15,1155 

18........... __.........__..... HI 29 3·1 21 09 20,771 

19 .• •• .•• .................... .18 2fJ :14 22 1i7 2:1, l:m 

20............................ 20 2·1 33 23 42 H,1143

21.~ .. ~ ........... _~ ...._...... _____.... ____ 22 23 32 2:i 27 12,940 

"" 24 23 ill 22 15 7,537
23::::::::::::::::::::::::::: 24 20 1i,733
26 30 9 

24 ............................ 27 24 31 18 13 8,774 

25................__........... !!.~ 25 :12 1.5 JO 7,447

2t).~_ .... ___ ~ .. ~_~ .. ~~ ...... _...... _,.~.... 29 25 33 13 [j 41 134 

21............................. 29 21; 35 J1 3 2, 573 

28........................... :10 2·1 3i II 01 3,941 

29....... __ •. ................. 30 2:1 38 \l 

30.•.___ .......................1____31_).1____2_2+___3_8 1: ___l_O_I_--_·_"_--_·_·5_·.I--·_"_'2_:_62_7 


Totnl or n\·crngc ....... __ 20 27 34 I 19 ·155 150,418 

________________ ~_______L______~____ ~---~------~------

I Grccn-chnin tnllr, in percent of totul volnme in eoch dialllcter class. 
, Includes some timbers. 

Most of this hardwood is post oak of a uniformly poor qUlllity 
because of shakl:', rot, gruhs,. and mincral stain. A fcw high-grade 
post oak logs, howcycl', can be pl~Odlicod in natural sceond-growth 
shol'tlca{-loblolly pine-hardwood stnnds. l\lost of the red oak Ilnd 

T A13LE 36.-Distrill111ion of lumber t produced from hardwoods of vQriotls sizes by 
Iree cUmlll:ter and lll'/IlbcT grade 

:4f.1 Xo . I.1/,1 Xo..•1-I14xo" ·1]4 J)' \\ Bridge . Rasis,I I

DialIlcter hreast high 4;,1 1 COni' J 2 ('uUl' \.1 (alii' sound .~r!"1 plunk, Iln~!s. \'01· 

(inchcs) F AS : 1II0n lJIOII '~l?'U wormy I g tics trees ume 

__________I·___!___---,-------1---1---'---'-- 
NJ/./R· Boord 

Perctnt Perce"t Percent !J)cr,~rllt })erCClIt, }·t.'rCCllt Perrent lieT Jed 
12 ..••.•••__ •••__....._... 1. 5 11.5 11. ~ 10.0 V.9 1.0 54.2 I 76 

13.......__._.......__ ._.... 1.5 J2.0 11.7 10.0 10.9 1.0 52·.?'·'--5i '5·


5I14••..••••••_•.•___..... ,... 1.5 12.5 12.l O.G 11.7 l.0 ~ 5 u 

15..........__........__.... 1. 5 1:1. 0 l2.5 9.3 J 12.,] 1. a fJO.3 13 I, S:13 

Hi.......................__•. 1.5 13..5 12.7 9.1 J :~,O 1.0 :19s.. g ~~ ~,~30

17........................... 1.5 H.O 12.8, 11.0 .1 1.0 , s.\ 

18................".....--... 1.5 14.5 1:1.0 I H.S ].(.2 1.0 4i.0 25 5,125 
.. 19........................... 1.5 15.0 J3.2 s'6 14.7 1.0 ·1r..O ~~ 4,313 


~::::=:::::::::::::::::::::: lJ l~J ]:U I ~:~ l~: ~ l:8 ~n g~~12 

22........................... 1.5 Hi. a 1:1..51 S.7 H;'2 1.0 ·13.1 J85,31O 


~L:::::::::::::::::::::=:: U :g:g lli:~ 1 ~:g i l¥:~ l:8 
0 

~u Ig g~
25........................... 1.5 Ix.' 0° 13.4. !I.t)' :~·.r) \' 1'.0 ·!l.2 ~ i,'2OQ5117

26......................._... 1.5 u 13.0' !l.5 ·!l.0 

27..................---..... 1.5 10.0 12.5 i lO.O! Ii.!) I 1.0 ·\1.1 1 432 

28...........--.............. 1.5 16.0 H.91 10.7· 17./ I 1.0 4\.2 2 934 

20....... __ ••• __•••••••• __ •• 1.5 I1i.n 10.9 J1.5 17.t 1.0 42.0 4 2,012 

30........................... 1.5 Hi.O U.8 12.3 16.7 1.0 42.7 2 1,080 


Total or a \'cragc •.•• ,. --1-.5-~1l:!.91-----;U l5.71'"l.01'4.Ul1------;x)149.0:i2 
t Grecn-ehnin tall~" in percent of totnl \'01U010 in CIIch diameter class. 
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forked-leaf wllite oak found in these stands is of high quality. It is 
difficult to determine wIdeh trees win prove to be pI'ofitable sawmill 
trees, until they are felled and the logs can be graded. 

VALUE 01<' FINISHED T.U~f8ER BY TREE SIZE 

The values pel' tree of finished lumber produced in the study from 
pines and hardwoods of various sizes, gi\'en in table 37, Wcre eomputed 
for pine and hardwood separately as follows: 

1. The green-chain tally hy gmde for ench log was multiplied by 
the values given in appendix Lahle 72 for pine and in table 23 for 
hardwood, to obtain the tota.! vullle of thc' finished lumber for each log. 

2. The logs making up ea('h tJ"N' Were grouped together and the 
total value of finished lumber fOl' ('aeh tree determined. 

3, Average values for tJ"e('s of each si7.e wel'e computed, these 
aYerages were eUl'yed, and yalues for each si7.e dass were ,'elHI from 
the CUl've, 

T ABl.F, 37.-V((lll(' of finished lUlI/orr I produced from pint's (/1/({ h(Jrd1l!0od.~ of 
vario1ls .~£zes 

: V .;::-;-1':-1 ~\:,:::, of hurd, 11-- ~ -:::-r:= j Yuhlt' of hUTd· 
i I 0 <:, wood- .1 wl)od

.DhllnclcThrcllsl - ~---~-'-l--~'.,..----'I i)illlllNl'r hr~lIst - ---------,- ~,---
hf~h (inchcs) I"'r 1\1' I ' I','r ill' jll high (llIclll'S) Per ill: ' I Per 1.1p,'r Pl'r .. P(>r' .. Per t •J. 1 

fr" hourd I tn'p I' hourd i; i trf(l 1 
1U)llrtl ~ tree j hoard

" I f""t I ' f,·t'/, I' ,r,.t't , fvt'\' 

-~~I~f'II.-t;-~I~;;II-~2H~;;' !-2~-- -~-- ~~t7'~;I-$:,;'~~T ~S:;-i-~~~ 12 
13 - a.on t aO.nl 2.';9 26.,13.' 2;) ~~J.li aa. i:lj' 9.10 I :!S.":l 
14, :uiil :JO.(j:! :1.18 "f" -., II 2,1 22.85 :14.3U II. SO , :!S.,19 
1.1 -I. IX.! , a[1.·I:! a.so 21~:!1~ ,t 25 :!-),50, :14.i4 10.52 :!S.:W 
16 ftlO' :IO.;i5 -t'lll) .27. .22 !.!fj "T_.~ 28<24/ ;~5.OS 1l.2:i 28.J2 
li i.fl'l a[.I.·lo fl. 05 ~.:~,'.',!05, 2i _-_:_ •• 1 :1l.1)4 :!5.:19, IZ.OO 27. is
18 ___ ._. \1.19; :1(). S,I .1. ill , ,,2S •• :1:1.91 ab. i:l 12. i-l 27.2S 
19 • __ _ 110(1 I 31.25 Ii.:!.' 2S.(Hi ~~I -- 'I' ;W.88 , :!(i.12 1:1.•12 2ti.SS
20 __ _ ___ ,_, 1:r.I.n~ ;1.',.88' ~,~, 2R.13,!,ao .,,-,_,,_, :m.88! :"'.49 1-1.211 ' ~~l.-t6
2L ...... ___ ..... 1I ....1", 3 ftO "I:!S. 28 ; I•. ,. ,. I Ii! I ! 

I OTccn..,hllln illll~·. 

The vnhtes of finished lumber obtnillHblc from 1 1\1 feet of green 
lumber after drying, dn·ssing, and remanufacture are also giYl'1l in 
tu:ble 37. Figure:1 1 shows in fi, dingram 11 comparison of vlllues of 
finished lumber find costs of logging unci milling foJ' pim's and hnrd
woods of various si7.es. '1'11(' lowest valut's for piJll's Ill'e in the 15-, 
1.6-, find 17-inch diullll'tl'l'S, probably heen.use only defective, limb}', 
or otlH'l'wist' poor-q unli ty U'('('S of thes(> sizes were cu t. ji"'rom It low 
of $30.85 lwr M. feet for IG-inch pim's thl' vulues inCrellSl' consistently 
to $36.49 for 30-inch tJ't'l'S, Ffan(wood VIl,(UPS increase consistently 
from $26.18 for J2-iJ]cb tr('l'S to $28.53 for 23-inch tn'l's, th('J'{'IlJter 
deCI'ellsing to $26.46 for 30-iJleh tn'es. Ta.blo 37 Imel fig-UI'l' 11 show 
tht, small pille trees to IJH.Yl' n i"elu.tin'ly high vnlue pN M. feet, doubt
less becnuse tlw}' wcrt' bndly sllppn'ssNI trN'S with ell'llr long bolt's 
and very poor crowns. Such tJ't'es I1l'e uSllnUy quite old nnd yield 
good-quality lurnb('l', but u,re poor ('isks for futul'(' growth, The fllct 
tlmt both pinl's llnd hardwoods gain in quulity IlS well as in voluml' us 
they grow in si7.l' ll,Jld. pass into higher dinml'ter elnss{'s is of much 
significIlIlC(' in fo('('st l11iLJlng('meut. Hunlwoods, however, may 
finally reach a si7.l' IU1d age n.t which thl')' become defective and of 
less value per :M feel tiHlJ1 sJUallN sound trees. 
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How TREE SIZE AFFECTS REALIZATION VALUE 

Of most importance to forest OW11('1'S are realization values, or the 
margin available for stumpage, profLt, and uninsurecl risks. The 
figures for 1940 for pine and hardwood trees of different sizes cut in 
the study are given in table 38. 

TAB I.E 38.-Realizalio71 val1le.~ I 1Jer M board feet l'umlJer lally 2 for fJi1H>.~ 07/d hard
woods of vari01lS sizes 

Dlallleter br""St high ('I)~t \If 	 ('OS\ (If(iocI1l'5) Lumber 	 logging t Henli1.8tion Lumher lo~gjnv; Hf'nliztHiOJl 
~ul(1:\ \·nlul' nnd ' \'uhw !,;uh~s "alul' nnd \·nlue 

i milling. lIIi1lin~ , 
-- ---------~~ --i--'·· _.. - - --~ .~,---" -·"~·----,--"'---"'--t------·-------

12 .$:il. la .$:''1.1. U:! ' $1. ,')1 $:!G.18 1 $27.79 -$1.lil 
13 ~U.\H ~"'.21 1 2. ';0 2(t4:\ ! 25.5Y .K-\ 
14 aO.Ii:3 :!li. (is ' :t m.., ~(i. 7~ 24. :n 2.41 
15 :lO.4:1 ' 25.82 5. II 2U.05 23.4.1 3. iiO 
In :\O.;{5 2·1. ao n. 05 ~iw 22 22. H9 4.33I. :10.·10 2:1.4S Ii. 92 2•. 45 22. H 5. (ll 
IS 30.8-1 22. (II •. U:1 2 •• 80 22.19 5. HI 
19 31. 25 22.·HJ ~. 7n 28. tlu 21.98 6. O~ 
20 31. SR 22.1b Y. in ~. 13 , 2\.77 6. :It) 

~ . j ~~: \~ §::;~ :~: ~l~ ~U~ ! ~U;~ ~: ~~ 
~... i1t~~ ~i~~b : g:;;¥ ~:~3 I ~~:~~ t ~:~~ 
25 a·L7·! 0)111-1 t 13.10 28.:m !!L5-1 ~ Ii.H~ 
26 •.• _.__ 35. OS 21:,,' 13.50 2S.12 21.,',0 n.G2 
27 a5.:JU 21.55 }:t~H 27.7S 21.-l-t (j.3.t 
2.\)_~. as. 73 21.51 14.22 27.2S 21. :{S : 5.90 
~>jj ... _" ar.. 12 21.49 , 14.63 21;.88 21.32 .).50 
3() - ... __ .. ! :l(\.4\1.___~_'I_.fi~_ .._ H.9S I 2(\.46 21.28 5.18 

1 H.~nlizatian \"'ulw..\s include stUJUPUgl\, proHl, tlod uninsured risks. 
, Greco·chain lally. 

Table 38 shows clearly that smaller trees utilized for logs were cut 
at u, mUTO\\- profit margin for pine' and u, loss for hardwood. It is 
lu,tef shown that, by diyprting low-grade logs to pulpwood or other 
use, trees as small as 12 ineiH's can be utilized with u, narrow margin 
of net return. Fluctuations in lumber values, however, make it 
desirable to OYoi(l operating risks by cutting mostly in the larger 
diameter classes. 

As has been pointNi out. previously, in view of the fact that lumber 
nllues and costs Ya,ry widc·ly from year to year for a single mill and 
among different pla,uts in till' sallH' year, no one should assume that 
the results obtained in this study can 1)(' applied din'eHy to his con
ditions; rather he should suhstituh' ('nrrent values and known costs 
!lnd calculate reliable H'alization yalups which call be applil'C1 directly.

• 	 Althougb the realization yahH's obtained in this study are reaSOll
ably sn.tisfaetory, sei(,("ti\'(' logging ('all be made still more profitable 
if better management is practiced. In the recent past it has been the 
common practi<'(' for most lumber companies in this i'(lgiol1 to cut into 
a log any se{·tion of a tree that W3.S 12 feet long, or longer, and ap
proximately 10 inches in dia111ph'r at tilt' smn.ll end, little or no atten
tion being paid to the smoothness 01' rougllll('ss of the logs or the 
amount of cull or SWl'ep they eontl1ilH'd. Despite tll(' ('edainty that 
many logs would prove unprofitabl(', this praetice was followed in 
this study, in order to deternline which trees and which logs are 
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profitable and which are unprofitn.hle, From analysis of costs by 
logs it is apparent that (1) a good profit is mndc on most butt logs; 
(2) the cost of production about equuls the snles yaltle of the lumber 
for many of the second logs j und (3) the eost of prod uction 011 many 
of the top logs is greatc'r than the VII'\ 11(' of thC' iumbC'I' prodneC'd, In 
some cases the loss Oil the top log is suflieic'nt to oli's(·t nny profit on 
the other logs in til(' tn'(' und netlllllly "CSlIltS ill u m't loss for the tn'l' 
as a wholl', On the other hand, if Lhe unprofitnbh· logs al'(' ('xellldl'd 
these same trccs below 14 inches ill diameter ",ill show a stumpage
value a,bo\'(\ aU eosts, 

It is definitely thc' intc'lltion in sound pluns of st'ketiy(' eutting to 
send only thos£' parts of til!' ll'('('s to tit(' snwlllill tlltlt (,Illl b(· profitably 
utiliz('(L To Imak(' u. smull profit of ~l to $2 1W1')'1 fN,t by ill('iuding 
only profitabl(· logs from tiH'Sl' trN'S IS III neh hdh'I' thnn Lo sustain a 
loss of from $1 to $4 per M fect as a result of st'lleling nU logs to the 
sawmill. 

Although 30-inch trc('s show a net rC'nlization yalue of $14,98 per 
11 board fe('t us compn.l'('(1 with $9,70 fo .. 20-ineh b'('cs, it is not 
alwu,ys desil'l1hlt' or possiblC' to pl'Odu('{' only \'('I'Y lnl'g(' k('cs, :Most 
shodle'nf find loblolly pilH' tl'{'('S "'ill not gl'Ow to 30 in('hC's in sizC' 
eycn thollgh Idt for :300 .Y('ill'S,~:rUIl)' of thpm nrp mn{ul'p at 20 to 
24 inchC's in diumC'iel', Furlhpl'llJol'e, most of til(' timhel' in the 
sho..tl{,l1.f-lobloll~T pinC' t.ypC' is s{'l'ond gl'Owth of rpluti,'C'ly smnll 
diam('ter and it would b(' e{'onomieull,Y impossihlp to shllt down thp 
mills for 20 or morC' Y('flrs whilp wnilillg for lh(·s(' 11'('('s to grow into 
the Inrger dinIl1('i('" (~Inss('s, It is mu(:1t h(·ttpl' 10 ('oniinllr pl'('sent 
opemtions by ('{'nli>r.ing ns l1111eh as possibl(· fl'om tilt' smnll{'I' sizl's, 
but at th£' snm{' lin1(' to impI'oYC' nlld build lip stullds so ihnt ('Yl'ntually 
thC'y contain !l. fni .. propOI'tiolJ of 1/1('5(' lll.l'g(l and ltiglt-\ruluC' tn'es, 
Furtllf'rmol'e, .it 11111.)' bC' possiblC'. cltll'ing thC' time rl'f)llil'pd to grow 
one 30-in{'h tn'(', to gl'Ow s{'\'('I'nl1S- 01' 20-in{'h ((,('('s on thl' sunl<' UL'P!l., 

The point to b£' stn'ss('d is that, ill spl('din' (,lilting, attention mllst 
be paid to indi\'iduul tl'£'l'S ulld C"'l'11 to indi"idunllogs, 

llA/mWOOI) II1ULlZA'I'I0N V,\LUE 

Logging nnd milling hnl'dwood t{'('(IS of 1'C'lntiy('\y small si>r.c is also 
shown in tub\(' as Lo b£' definitllly unpl'ofitahl{' fot' U lal'g(\ band mill 
such us that at CrossC'tt, TIl(' <,ost of pl'od ueing lUln hC'1' frolll tllt' 
12-inch trt'('S relllovl'd in !-he sdC'eth'C' cutting is gn'nt('r thnn thl' 
value of the lumber pl'oducC'd from LilesI:' tl'l'C'S, 'l'wl'llty-inch trC'l's, 
which arc about ttlP aYl'mg(' for n11 hardwoods cut;, hnvC' n I'ealization 
value of $6,36 pl'!' rvr fl'C't, nnd 2:3-ineh. trC(IS with n value of $6,93 
repr('sC'nt peak I'{'tum, Rcnli>r.nlion valu('s for HlP stand can he 
consid(·I'u.bly increased if the smull und costly trees and top logs are 
not indud('d, 

The rensons fol' thC' fnihm.' to 111UI\-(' u.t: Irnst logging and milling cost 
on the smull hardwoods nrC' quite similar to th(' I'('usons for the net 
loss on the smnUC'J' pjJl(~ Ir{'('s, nalllC'ly: (1) Certain logs nnd some 
whoh> trees n!'C' of sueh low grn.dp thnl: tliC'y nre l'l'uHy not sawlog 
material; (2) only thC' POOI'('!' k('C's bPlow 17 inchC'sin sizC', have been 
removed in the s('ll'ctiYC' C'U tI ing; (a) I\. lllJ'gC' proportion of tIll' hard
wood trees in tilC'SI' stu,nds nl'(' post ou,ks which an' nlmost uniformly 
of low quality regardless of size, With this class of material, good 
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profits can be mude only if there is a very favorable market for car 
stock, bridge plank, and ties. 

As already stttt('d, the net loss on some tr('es and the low net 
return on others are not due to the seh,ctive type of cutting. Losses 
on such trees will occur regardless of th(' type of sawlog cutting~ 
Under d('ar cutting, I'cmoval of more of the highel'-quality small 
trees might changl' the avcmge for certain diamt'ter classes from a 
minus to n plus value; but this would only mask the very unprofitable 
natur(' of much of the oth('r material as saw timber. 

Again it should be mrntioll('d that, if a timb('rland owner is inter
est('d in th(' I>usilll'ss of growing limbl'r us a crop, pl'ovision should be 
mucll' for utilizing us fir(',,'ood, aeid wood, tips, Ot· anyone of a dozen 
othl'r pl"Oduds that will yidd a small profit, those trees that are 
unprofitabl(' sawlog maU'rinl. 

An illsufTieiC'nt IlUmbl'r of n'd and whitt, onk tr('es was cut to justify 
a separniC' dd(,l"Inination of total logging nnd milling costs and of the 
sules value of the .\umbl'l" prodm,pd from lhem. From a limited 
analysis of the datu. ll.Yailable, however, it is apparent that most 
logs, from s('eond-growth tr('('s of th('sc two species yield lumber of a 
111u('h higlwr uY('!'ng(' grndc than that from post oak logs. Because 
of this (aet and I)l'enusc tilt' growth rut(' of th('s(' two spccies is nearly 
ns good ns thnt of shortienJ and loblolly pine and mueh greatel' than 
that of post ouk, !lll immn{I\I'c nnd high-grade trees of thesc two 
spceies should Ill' ]'c'scl'Vcd fol' additiollal gl'owth. This practice was 
follow('d ill lhe expl'l'im~'nlnl OIWI'U.tioll. 

UTIL1ZATION O}' Tops FHO)! S,\\n.oG TIIEES AND bll'IWVE.MENT CUTTINGS 
Fllmllh:SIllU,\I, STANf)S 

All persons f:unilinl' with timber know Lhat if only the valuable 
saw-timlw]' lI'N'S nrc ('ut, thPl'C will bc at (ol1ch I,'durll cut an accumula
tion of low-crrndl' tn'c's o('cupyino' (rl'Olllld that should be available to 
vruuabl(' tt'e~s. Also if tops "1'1'0711°saw-timber trees are not utilized, 
flWI fol' for('st fin's willa(,(,lI111ulate, making fire fighting more difficult. 
Finally, it is obvious that any net earnings from utilizing tops find 
thinnings will help swell the net proceeds from the forest property 
as a whole. 

For these reasons two studies were made of cordwood utilization 
of two products salable on thl' area-pulpwood and distillation wood. 
A.t the time of the studies, only pines were salable for pulpwood. On 
some arcns hardwoods also are used for pulpwood a:ld probably will 
be in gl'cater demand in thc Juturc. The area of the studies is one 
of the few in the United Stntes whero distillation wood, for which 
only the dcnse hardwoods nre suitable, is utilized. 

Immediately after sa,wIog cutting on each of the test blocks, a 
marking crew covered the area and marked for cutting into pulpwood 
all defective, injured, bacliy suppressed, and low-quality pine trees. 
Saw crews then begnn cutting these tTces into pulpwood, at the same 
time with the t,ops left from the sn.wlog cutting. A.s soon as any 
considerable quantity of pulpwood hnd been cut it was hauled by 
truck to the nearest railroad, loaded on caTS, allClshipped to a pulp 
mill. Following the pulpwood cutting, the process was repeated for 
cutting of distillation wood from hardwood tops and poor-quality 
hardwoods removed in improvement cuttings. 

555233°--44----5 
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In order to dei£']'mine the proiHnbll'J)rss OJ' unpJ'oiitn.blrJ1I'ss of 
cutting tops as Wf'lI us stn.nding kef's, a stop-wnt('h tinw study WIlS 

mode of eoeh portion of til£' pulpwood OIWJ'n.tion on about hnlf of the 
totJll 51 lIdy JlJ'('B. and oj' th(' djsUlIa liou-wood OI)(,I'n lion on 28 tl('I'('S of 
typicol pint' hnJ'(lw()od. Two men with tIl(' IH'{'l'ssnry <'qllipl11enti 
obtai.lIed l'1'eords of dinmekl' bi'l'itS!. hi~h nne! tr('(' IlUmlwl' fol' whole 
trees ('lit, and sn,\'lo~ trN' numbpI' 1'01' lops (,lit into pulpwood nnd 
distilln tion wood; r('lIin~ tilll(' foJ' stn lldin~ tJ'ees; lim hillg limp 1)('1' t J'('(I 
or tOPi buC'king tilll(' for ('n('11 stid(; diull1('t('J' inside burk for ('n('1! sliek; 
spliUing limr foJ' ('u('il stieki d('lay tinH'; nncl IIl1mhl'l' of units of 
wood ('ut PI'I' hlock. In nddition to til('s(' dn.l!l, r('('oJ'ds W(,I'P !H'pl Oil 

the ('ost of lnhor, oil, wedge·s, sn,,' filillg', (·te. 
Two tn('1l uSllnlly eompos('d 11 el'Cw in cutting plllp,,"ood n.nd diR

tilln tion wood. n.nd. sineI.' II\{'y worked til(' snnl(' IIOIII'S nnd lIsed ('xnd Iy 
the snll1(' pqllipnH'rH as did the crt'''- fplling flnd IHlI'killg' siJ\dogs , tll(, 
same ('n'w rnLe of $O.70(i 1)('1' hOlll' and "HIll-hour I'U.\(' of $0.8f>:i (tn.blc 
3) wns pnid. 

YOLU~tE, 'ALUE. A'SJ) !;OST OF l'ur;pwoO!> I'HOIHJCEh FHOM TOPS OF 


S,\ WLOG THEES 


T(lbh· :19. ('('coloding til(' nY(,l'fIge volull\(, 1)('1' top in cllhic f('pt, nnd 
thc prodll('jioJ) lime, ('ost, t)nd the gross and nt'L "fllu(' Iwr eOJ'd and 
pCI' 100 ('ubie f('l'l of pulpwood prodll(,pd froll1 tops of :39S sawlog 
tl'pes of YHl'iOllS sizl'R, sho,,"s that tops from sf\.\\'log {rN's 20-22 incll('s 

'1',\ Ill.}: 3!l.cc .llon-llOllr 1'/''III[r('I/I('/II, ('().~l of Ilrot/uclion, ond gros.'· oud 1/('1 Vlllll(' 

pCI' cord lind fI"/' 100 clIillC frel oj JlIIlp'l!'ood IJrorillccrl from lops of Sll1l'-li",iler 1Jillf! 
tre('.~ oj l'ariolls sizes 

P('f 5tnndnrd ('onl 1 

-.---..--  '--"-~-~---IDhmwt(\r "J l Basis,hrclI~t high' (l 1111".. ""h'" V'ai1J(\ tops used 5
(inc'hps) jwr lOp· TilllQ ('OSI, 3 I_ 'l'iuU" i C'(l~t !I \-- ~ 

i nrHs..~ { ~(lt ~ (jroo;~ • :\ ('t .$; 
I 

Cul,iC't ,.\/flU" Mll/l' lVUlI/

fat "o"r.~ [)Ol/UTS /J"I/IIT., f)oll",. hn/lT.' DOl/liT.,. /)OI/(lT., ])O/l"T., "rT P"~rl/t 
c .I.~ :I.II~ l.lO 2.15 1.05 ;t 705 l.:{t· 2.iifi I.!!.i !_~"""""_I !htl 

fl,7 :t tal 1.11 2.1[, I III :1. 727 1.32 2.51; 1.2·1 I 1, 9·1.1 
Ii.; :1.lm 1.11 2.1[; 1. III :l.;W 1.:12 2. "n L:H --....c.i 111.1' 
;.Ii 3 Ifl!! J. 12 :!. I.~ J.I~I :1. ;;:1 
X •• l :1. ~~rl 1.\·1 2.1fi I.m :I,s:m L~~;~ ~:t; U~· ~}; ~~:g
n.4 a.:l!H Ll7 :!.15 ·us ~c q:l!I l.an 2.M. 1.17 :m: ·-\~.7 

{P.I a.·la:l 1.21 :!.Ifi .!H -I.m" I. H :I. iiii I. I~ 50 82.2 
In.;; :1. ti02 l. 2, 2.lfl .ilS ·1.2SS 1. 51 2. iln I. 05 flO iB.7 
JJ.;I! :J. SlIl l.:H 2. J,'i ' ••~J ·1.5:JIl 1.00 2M .00 ill nD 
I 1.1\ ·U1M. L ·I:~ ~.15 · f~ ·1. S~i I t. in !:!.511 • ,,0 H2 7'1.3 
II.!I ·I.:JHI l.ti!.! ~.1.J ; .f~a !i.J.j2i LS2 2.~fi .-j·l as fl.G 
I~.(f, ·l.Ifl(l I. lit 2, llj ,;'il ft,[/H. LO;;, !!.';() ~tH J(j ('S.!! 
lLU ;'.Ill' l~ 77 :l.15 ·as 1.!J7:1 1 2 11! 2.5fi 0,1" 11 6·1.8 
II. Ii :; 4iil 1.1)2 :t 15 . .2:1 Ii, -ISH 2:!:W l 2.5(; .27, 5 , no~R 

I11. ~ r.. (III 2.1(1 2. Iii .05 ;.07:1 2.50· 2. 511 • 0(1 14m.:1
IIJ.; 11.·1~7 2.2H 2, l.5 -. I-I 7. i2a 2. ia' 2.5ft -.17 {j ':i2.0 
111.(, 7.1173 2.,m 2.1:; 'j" 1(·121) 2.!lj 2.;'i1i 

oM 

- ..J! { 41T. R 
!t 2 'i. lin!) 2.7!! 2. 1ft :.5~! U. Hil ~. '. ·.;;)~_l 2.511 -. 67 1 42. 5 
S.:l s :17·1 :!.Oli 2.1:"1 -- "il R tHjU ~l ~.,1n! -.0(,; 4 37.5 
;, a !l. l~~ :1.22 ~L lfj -1. 117 10. sr.•. :l,~·1 2.511 : -1.281.. __ .... :12.5 
It:2 \1. ~It},'" :t [12 2. Hi -I. IS 2.5G,-1.6~1 :1 27.D-L:J7 11~1 . ! 

I Stnndnrrl (·orrl=·1 C,','I )(·1 (""t XS CI.','I, 
1 Solid \\'ood insilll' hurk. 
, RUlI' pl'r mnn·hollr=$().:Jii3.
113/lsl!d 011 $2.1;; por stmltlllrtJ ('onl IS·' ('Uhi,' fI'N fJf Holi.J wood jusidc' hllrk) Or .$~.;,n per lfH) ('!Jill" f""1 of 

IInstnckcd pulpwoud in th~ woml•. 
J )tnrgin bl'tWN'1l J!r05S ,'ulth' {Hid produetirm (·ost. hH·lll~h's Sltlll1pn~('~ Ufofit 1 tllHI lIllinsurt.1d risks" 
• Only :J9S of IIlatal of 535 t<,,,~ "Illlld h,' lI(j(i1.~rl (or ('ulpwoolf h(r~e Iimhs "11 til!' n'Il1l1illillJ.: 1:1, 10ps milk

ing limhing find Splitling itnpral'tjc.'nbhJ. ("('rct.'lIto; un" n~ur(i(l on totui Itumht"r of tOIl$ used for pulpwood. 
clln'cd. 

http:lIllinsurt.1d
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FIGl"IlE 13.-Top from a 3-log 20-inch pine tree (A) before aml (B) after cutting 
of ]6 ;;Ucks of plIlp\\'ood, Healing I.'; corel. Pulpwood ran u:;ll!llly be cut at a 
profit frOIll thl' (op;; of all Irel':; 24 inches d. b. h. and ;>mallcr, ancl slIch utilization 
subs(autiaJly reduccs firc hazard. 
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in diameter yielded the gl'en.test average voluml' of pulpwood pel' top 
or about 12 cubic feet; and that pulpwood from tops of all trees not 
more than 24 inches d, b, h, ha(l a net value (fig. 13). The volume 
produced from tops of tl'ees above this diameter decreased with 
increase in tree size, not because the tops of the larger trees did not 
contain more vohmH', but rathl'I' b('causc tilt' thickness of the limbs 
often made it \'ery difficult, if not impossible, to split some cuts into 
pieces of the r'equil'ed size. In fact, out. of a total of 535 tops on the 
pulpwood study Mea, it was f('ltsibk to cut pulpwood f!'Om only 
398, 01' 74 pel'cont. Tlw 1)('I'('(mt of tops utilized in each diamet('1' 
class. as given in table 39, would, of eOlJl'se, vary with 01)('l'!1t,iol\s, 
depending upon til(' sizc and natuI'\' of til(' tim bet' cut, 

The value of til(' pulpwood aft('I' f('Bing nnd bue-king, but without 
stacking 01' pt'lllling, was $2.42 IWI' unit of 144 eubie fcet (4 fN't by 
4 feet 6 inelu$ by S feet) in the woods, 01' $3.85 dl'iivel'cd f. o. b. til(' 
railroad 5 miles away. This is ('quivlLknt to $2.15 per standard 
cOl'd (84 cubie fcpt of solid wood, insiet(, bark), or $2.56 pel' 100 eu hie 
feet, for pulpwood in the woods. TIl(' cost of production (tahl(' 39) 
increascs ritpidl~r. fl'OlI1 $1.10 pel' coed for lO-illCh tl'('('s to $8Ji2 pCI' 
cord fol' 30-inch tr'('<'s. By subtracting tilc produC'tion 00st from the' 
gross valu(' of tiI(' wood, til(' rwl \'uItH' for' stumpage, profit, and interest 
is obtaill(·d. . 

Figure 14, which giv(,R n gm,pllic vi!'w of pl'Oduetion costs and gross 
values, shows thnt pulp"'ood from tops of n,1I tn'ps 24 inches u.nd 
smulle!' in diamete[' had It positive Iwt ,'allle pel' eon.\. Although tn'es 
20 to 22 irwhes in diameter yidded the I,'Tentest an'l'age amount of 
wood per top, the grcat{'st net profit per em'd, or pel' 100 cubic f('ct, 
neerued from tops of tl'CPS fl'om 10 to 16 in('lH's d, b, h. TIlt' ll(>t 

value PCl' cord of pul pwood prod [1('('(1 f!'Om tops of 21-inch tl'PPS was 
$0.51, whel'Pos fOI' 12-i1l('h iI'p('s it wu::; $1,04. 'l'his is bpcuuse of the 
I'elatiyply large' Ilmount of Jimhing and splitting time required when 
pl'odueing pulpwood from tops of Jal'g<'-sized tTt'f·S. 

It should bl' n'Il1('mlwred lImt thl' fjgll1'('s giv('Jl here orc busN] on 
aVel'agps, and SOIllt' tops of tn'('S Over 24 il1('h('s d. b. h. will proYp 
profitnhl(', just ns son1(' undl'I' this size will provc unpl'ofitn,ble. lIs(' 
of good judgmellt is th<.'rl'fon' fiB IH'('l'ssnry in sdecting the tops to 
cut ns in st'iPding tlwlogs to send to til(' sn,wmill. 

For the' studi('s as a wholp, the a,Vl'ntgl' tl'l'l' eut into snwlogs wns 
Il.bout J 7 ineiws d. b, h. nne! tht' ('ost of produl'ing puipwood from tops 
of 17-in('h tr('('s n:\'c]'l\ged $1.27 pel' eonl; the \Taille of the wood was 
$2,1.5 lllld thc dif)'('ren('(" or $0.88, wns the amonnt 10ft for stumpngl', 
profit, l\.Jld uninsurpt\ risks. Thus, where tht' VllhH' of tht' pulpwood 
ill the woods is n,t (l'ost $1.50 pCI' eOl'{i and the costs an' not mOl'e 
than those gin'll in tnblP :i9. the eutting of tops into Pllipwood will 
be it profitable filln.nein.l proposition, in ndditioll to sl1bstn.l\tillll~T 
l'edueing It Yery I'Pll[ fin' hllZfu',1. In wodzing out the financial possi
bilities of cutting Plllpwood from his own land, en('h fOl'CSt owner 
must n,pply lo('nl vnllll'8 olld ('osts of pl'odlletioll. If <'osis of pro
dlletion are not H\'ni]nbll', till' figures in tnble 39 con he used ItS a 
rough basis. ']'11('8(' ('osis, bnsl'd 011 H. $O.:iO l>l'l' hoUl' wagl', should be 
adjustcd for OthCI' Witgl'S. 

,PEltCEN'f OF TOTAl, VOJ,U,\IB USED ]<'011 I'UU'WOOU ANI> FOil SAWLOGS 

Tnblc 40 shows, for nn 5:35 pint' tn'cs of ,Tlu'iollS sizes cut on the 
pulpwood-pl'Oduetion stud~' arPlL, the \Tolumes and pt'l't'ent of total 
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volumes utilized for pulpwood and left in tops unmerchantable because 
of limbs, crook, rot, and other dd('(~ts. The volumes utilized for 
sawiogs were also computed for the 5:35 tn'es, but since these volumes 
by tree size were practieuHy the same us volumes for similar tree 
sizes for the 1,207 trees cut on all test blocks, the latter figures wore 
used, in order that sawlog v01umes of pines of vll]"io11S sizes might be 
identicnl in uIl tables of this report. Of the iotal eubie-foot volume 
of these trees, 8] percent wus cut into sawlogs, L3 percent into pulp
wood, and 6 percent was umnerchantable. It must be remembered 
that the percent of total volume cut into pulpwood is low because of 

i-, the 137 trpes w1l0s(' tops w('rp rejected as too rough for profitable 
operation. It wus found, both when cutting tops for pulpwood 

,. and when eutting su.wlogs and pulpwood, that the amount and percpnt 
~. of tIlE' toLal vohmH' ullnwrelltLntable for any product increases with 

increase in diameter of the tree. For tn'es 10 to 16 inehes in diameter 
the percent tlJ1l1lerdmntu.ble is 3.0 to 3.9, whereas for trees 25 to 30 
inches d. b. h. it is 9.2 to 10.4. Likt'wise the diameter of the top of 
the utilized portion of ttl(' tree and the length of the unused top 
increase with incre:'l,<le in diameter breast high. 

VOLUME, VALUE, AND COST OF PULPWOOD PRODUCED FROl\f INJURED, 
DE]>EC1'lVE, AND LOW-QUAI~lTY THEES 

The volume' pl'oducc'd, time reqllirf'd, cost of production, and gross 
and net values of improvement cutting per tree, pel' standard cord, 
and per 100 cubic feet for pine tre('s of Yal'ions sizes were computed 
from field records of o])('mtions in r<'lnoving injured, defective, fLnd 
low-quality trees. Table 41 gives these' data on a tree bfLsis and table 
42 on a cord all(l100-cllbic-foot husis. 

TABI.E 40.-VolmllC and 1Jcl'ccnt oj total .~t(,1/1 valll'lIIe oj pines ('lIt into S(l.w/ogs and 
p1l11JWood and included in unlllerclw.ntable tops 

-------"1-- 1 

Diamcter breast flt(>m volump I cut' fltem volumc I cut 
high (inches) into snwlogs I into pulpwoodI 

---------I----.-----i 

10____.._____________ 
11 ______________ . ____ 
12________ d· ________ 

U::::.::::::::::::::1
15. _______ " -_._-_., 
16..__ ._____ --. ____I17_________________ 
IS___.,, __ ._,. ___ 
19________... _. _._ 

~~:=::-=:::':- :::.::'22 ______ •_____ . ______ 
23 _______ •__ ... ,
2L________• _________ 
25______• _____ • ______ 
20 _______• ___________ 
27__ • _______ ._. ______ 
28. ___ •______________ 
20___ ..__________ • ___ 
3U ____________ • ______ 

('ILllic Gubic 
Jeet Percell/, J",t Percent 

10.0 0-1.9 -1.8 :1I.2 
1:1.0 67.ll 5.7 29.-1 
10.2 08.9 H.5 2i.7 
20. I 71. :1 7.2 20.5 
24. I 7a.5 7.7 2:$. fj 
2!1. :l 7t>. 7 S.I 20. !l 
:H.O 77.5 S.4 IS.7 
41. () 7!l.0 S.O 1Il.1l 
47.7 7n. !l S.S ].1.7 
55. J 80.9 8.8 12.0 
02.7 81. 0 8.8 11. 5 
70.8 82.., S.O ]0.0 
70. a sa. a 8.1 8.5 
88.1 84.3 7.4 7 j 

!l7.0 85.5 6.4 5.6 
105.0 SO•• 5 5.3 4.3 
114. !l 87. :I 4. U a.o 
124.0 88.2 2.5 1.8I 
133. () I 89.2 _0 .0 
1012.0 : SII. 6 
151. 0 I SIl.O 

i 

I IJllsis, trees 3 

St~1l1 VOhl!n:' l('ft 1---.,--
111 unInnehnni. 
able tops' Sawlog

yolume 

GILU;C 
Jeet Percellt , Nnmuer 

0.6 	 :1.9 2 
.7 3.6 4 
.8 :l.·j 10 
.0 :t2 6:l 

1.0 :l.ll 156 
1.3 :1.4 162 
1.7 a.s l(iO 
2.3 ·1.4 160 
:1.2 .1.4 lOr, 
4.2 (t2 I~O 
.1. a 6.9 7a 
G.5 7.6 40 
7.S 8.2 24 
9.0 8.6 13 

10. I 8.0 14 
11.:1 n.2 !l 
12.b 9.7 7 
14.0 10.0 a 
1!j.2 10.2 6 
ItJ..l 10.4 
17.0 10.4 3I i 

Oth('r

voluml's 


l'VumlJer 

---------i 

12 
40 
:J.I 
66 
74 
79 
79 

I 

'. 

50 
29 
18 
II 
14 
9 
6 
3 
6 

. ·-------3 

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

I SoUd wooel illsidc hark. 
, Solid wood Inside bark to u ·I-inch rl. i. b. top, assullliug uniform tuper between utilized top aud tip of 

tree. 
31,207 trces for sawlog volume; 535 trces for otlwr volullles. 
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TABLE 41.-Average volume, producl'ion time and rost, and gross and net val1UJ per 
tree of pulpwood prod11ced from defective, injured, a.nd low-q11ality pine trees of 
Va1··iOll s sizes 

Valuel\{erehant- Basis,Diameter brcast high (inches) able yol- Time Cost' trcesumnl Gross 3 Net I 

.J.\/an·min· 
4______________________________ Gubic/eot "Ie., Dollars Dol/ars Dol/ars Number 

0.60 2.83 0.017 0.015 -0.002 45__•.••_____ • ________________.• 
6______________________________ 1.99 1. ,'ji .02. .051 .024 ! 32 

a.68 6. il i .040 .0\14 .054 I 397_. ________________•___.,• __ • __ 5.70 9.39 .055 .140 .091 588__•_______________ •_______ •__ • !8.16 12.89 .OiU .209 .133 409_ •____________________ •____ • _. 
11.20 Ii. al .102 .287 .185 24I10_____ •__________.•___ •• __ ' __ . 14.95 2:1.15 137 .383 .245 2311._______________•• _._ • ______ • lD. 45 30.80 .182 .4\18 .:no 1312.________________ ' _________ ._ . 124.42 -10.64 .240 .025 .385 4 

I Solid 1"00<1 inside hrlrk. 
2 Hated)er lIIi1n-lIIinul('=$O.1l0f.9. 
3 Base on $2.15 per sta",lard cord (84 cuhie fei'. u[ solid wood) or $0.0256 per cullic foot. 
I :Mar~ilJ hctween ~ross ,-nln.. mill production cost. Includes stumpnge, nrofil, nnd uninsured risks. 

TABI,E 42.-Avcr(l.ge clit'lJU a.cre, production time and cost, and gross and net value, 
per cord and 7Jer 100 cubic Jeei of 7l1l.l7)Wood prodllced from defective, in:itued, and 
low-quality pine trees of various s/:zes. 

Per sllln(\nrd cord Per 100 cubic feet 
Diameter fl'Tl~es ct:I~~t. ----;---------·/---,------;------1


breast cut 1 

high per ,,~I~~lld I Value I Value ~~!~,

(inches) ncrC per 'l'hnc Cost' Time Cost' -----
tree t Gross ";I \ Net ~ Gros..') 3 \ Net' 


----\---------I---·---I~--------. - -1------
Culiic Mrl1l- I II I ,M01l- I 

:Nl1mbe, feet /tollrs I Dol/fir" Dollars Dol/ars Itonrs Dollnrs DoilnTs Doll",. NIL"lbe, 
4. .________ 0.05 O. tiO 0. fl04 2. aa i 2.15 -0.18 7. Sli2 2. is 2.5U -0.22 45 ________ ._ .43 J. 21 32
0________ •• .5.3 U~'U1~ 1:~~ §:l~ l:g~ ~:g~b U~I ~:~a U9 39 
7 ~ .. __ ..~~ __ ~ .78 5.70 2. aoti .81 2.15 1.:14 2.745 .97 2. Sli l.59 588.. _______ • . r,.t 8. to 2.211 .78 2. 1.; I. 37 2. (,12 .93 2.56 1. 63 ~oO.• ________ .:12 11. 20 2 IIH .71i 2. \.'; I. a9 2.57G . III 2.56 1.li5 24
10. ________ .31 H.05 2.108 .77 2.15 1.38 2.581 .91 2.56 1.05 23
11._. _____ • .18 19.45 2.217 .is 2.15 1.37 2.639 .93 2.5(; 1. 63 13
12. __ • ____ • .0,) 24.42 2.3:10 .82 2. 1,; I. ~3 2.774 .98 2.56 1. 58 .\ 

I Solitl WOOl\ insid~ burk. 
, Until per lIIfln-hour=$O.35:1. 
3 Unsell 011 $2.15 pcr stnn<lnnt e.m\ (£4 cuhic!ect O[ soH.l wood) or $2..;0 per 100 cuhic rC('L in lhe woods. 
4 ~-Inrgin uet.ween gross vnlue und production cost. Includes stumpag'L', profit, and uninsured risks. 

With a value in the woods of $2.15 per cord after felling, bucking, 
and splitting, and before stacking 01' penni'ng, there was a margin for 
stumpage, profit, and uninsured risks for all sizes from 5 inches d. b. h. 
up to and including 12 inches. A comparison of costs and values per 
cord is afforded also in figure 14. The minimum production cost of 
$0.76 per cord and the ma..,,-1mum net. value of $1.39 both applied to 
9-inch trees. The. high cost of $2.33 and low net value of -$0.18 for 
4-inch trees are the result of the labor involved in handling the many 
small sticks making up a cord. The slightly greater costs for 12-inch 
trccs than for 9-incb trees were due to greater limbing requiTements 
and difficulty in handling large, heavy pieces. Besides the trees in
eluded in table 42, a few 13- and l4-inch trees were cut into pulpwood. 
WIllie an adequate sample was not obtained for thcse sizes, indications 
are that costs increased rapidly, owing chiefly to time consumed in 
splitting and limbing. The general practice was to leave round pieces 
12 inches in diameter Mel smuller, but to split larger pieces. Most 

http:42.-Avcr(l.ge
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trees above 12 inches, however, contllin 11 log with a greater net value 
than can be obtained fTOm pUlpwood, 

As might be expected, the cost per cord of producing pulpwood from 
whole trees removed in improvement cuttings was less than thet of 
producing pulpwood from tops of saw-timber trees, principally because 
of lower lim bing and splitting costs, The feHing eose charged to 
pulpwood cut from whole trees was only a sma]] percent of the total 
cost of production. 

VOLUME OF I>ULPWOODPRODUCED PER II nOARD FEET 
01{ 100 CUOIC FEET OF LOGS 

In preparing estimnks of the possible yield of pulpwood from tops 
and injured trees for fl, given logging operation, it is oftC'Jl desirable 

F42S101 
FIGURE 15.-Pulpwood stored beside unloading spur, awaiting delivery to barker. 

to know the approximate number of cords that can be cut pel' 1\,[ board 
feet or 100 cubic feet of logs. Accordingly, cOJlyersion factors were 
derived from the data collected on the 76.07 cords cut on the area 
devoted to the pulpwood utilization study, as follows: 

Cord oj pulpll'ood per .\[
board feet or 100 cubicJeet of 

(OYS
Doyle-Scribner rule (154,060 board feet of logs) ___ ~ 0.49 
Scribner rule (181,388 board feet)_______________________ .42 
International rule (197,822 board fect) ___ . . _ . _. . _. _ • ___ . 38 
Cubic-foot rule (29,040 cubic feet) ___ . , , __ __ __. __ __ _ . _ . 26 

Although these yield factors may be applied directly only under 
similar log and pulpwood utilization prn,ctices, they will serve ns 
rough approximations of probable yields for reasonably well-stocked 
;econd-growth stnnds of loblolly and shortleaf pine. Of the total 
volume of pulpwood produced about 68 percent came from defective 

,', whole trees, cut to improve the composition of the stand, and 32 per'
cent from tops of saw-timber trees. The type of pulpwood produced 

,. is shown in figure 15. 
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YOLIDIE, VA.LUE, A.ND 	COST OF DISTILLATION WOOD PRODUCED FROM 


TOPS OF SAWLOG TREES 


The avel'llge volume pel' top in cubic fe(-~, the production time and 
cost, and the gross and net value per cora and pel' 100 cubic feet of 
distillation wood prod need from tops of sawlog trees of various sizes, 
arc given in tn,ble 43. This tabk shows the volume of distillation 
wood per top as increasing only slightly from 14-inch tre~s up to 25
inch trees. As was true for pine, the' larger tops actually contained 
a much greater VOlUlllC' of wood, but production was unprofitable for 
large portions of these tops beClUlSe of excessi\'e costs of removing 
liLl'ge limbs and tiwll splitting the knotty tops. Out of a totltl of 182 
tops from hlL1'dwood trees utilized for sawlogs only 64, or 35 percent., 
\\'ere utilized for distillation wood; the others were considered too 
limby for profitn,hlC' Opel'ilLion. 

The tinH' requirl'd 1)('1' cord to produce distillt1tioll wood from topsi 
increased from 4.681 mnn-hours for 14-inch trces up to 5.931 man
hOllrs for 20-inc1l tr('('s and then decl'casC'd to 5.497 man-hours for 
25-inch trC'C's. The grn.dllal incl'('I1SC' in timC' per cord is due probably 
to inCr('ilSing size' of 	limbs, mn.king limbing and splitting more time
consuming. 1'IH' decl'C'nsC' in timC' pel' cord for trees larger than the 
20-inch size is duC' probably to thc crC'ws' rejecting more of the Vel-Y 

limby tops, nnd possihly n1so to utilization of some of the larger 
stl'ni~_ht limbs which rC'qllircd 1C'ss labor than the very limby top stem. 
A fC'w tops w('re tnk('11 from Ifu:ger trC'cs, up to 30 inches in diameter, 
but tlwsC' we/'C' insllflleiC'nt to 11f1'cd the avemges, because of the great 
irregularities jn time required nJld volumes obtained. 

'['ABrig 43.,-Averagc vol'Wllle per tOl), production time and. cost, and gross and net 
V(lJlIe, per standard, ('ord (t7ul per LOO cubic feet, of distillation wood produced 
from lops of hardwoods oj l'ario/l.~ .~ize.~ 

""". ".b;. ,.., • \ 

Ynille Tln';~~dt~Ps 
Time , Cost' ---- 

\ ____I____ :~ ___i_~__ ,~:..:~'~'.,-----G-.r-05-.s-' ~l,._,,--"_.__--
! ('1l1'f~ .1It111-	 .lIall- \

feet /1o II r.' I)"I/(lr., /Jol/flr., iDDt/fir., ': hOllrs ])o/lar., Do/lar.' Dollar. Number Perc.,.t 
12. ,I ,!JoBl i J. nr, 2.24 i 0.511 \' 0. :JOO 2.22 3.01 0.79 2 66.714 .. 12"1, 5. (HO 1. is 2,24 I .4n O.7sa 1 2.3!) 3.01 .62 5 41.7 
12.4' 5.:162 1.89 2.24 .a5 7.217 2.55 :Ult .46 6 42.9 
12.5 b.W7 t.OS 2.2,1 ,26 7.53a 2.1i1i l 3.01 .35 10 3i.0 
12.n' :'.771 2.(H 2.24 .20 7.in; \ 2.i4 3.01 .2i 5 20.0 
12.7 5.RQ2 2.0S: ~~~·1 .16 7.017 2.79 :l.0l .22 6 30.0 
12.'<;' ~'~~!i ;.O~: 2.2·1 .15 7.!lS3 2.82 3.01 .19 14 48.3 
13.0 ".~I/ _.0" 2.2,1 .17 i.!lIO 2.791 :l,01 .22 4 28.6 

22. 1:1.2 .'i.7SS 2.04 2.24 .20 7.7!10 I 2.75 [ :l,0I .26 6 33.3 
23 1:1.4 5.702 2.01 2.24 i .23 7.fJH: 2.71. 3.0\ .30 2 25.0 
2,1 '\ 13.7 5.577 1. U7 2.2·1 .2i i.50(;' 2.65 a.OI, .36 3 50.0 
25___-'--~t3.9 i 5.,W7 \ 1.94 2.2'1.~, 7.398 I 2.61; 3.01 .40 I 1 16.7 

I Solid wood in~ide hnrk. 

, Standard cord =4 fcpt x -I feet ~ 8 f(let. 

, Hnte per mnn·hollr=$O.35:1. 
• Based on $2.2-1 pcr sllll1dnrd (!ord (7,1.3 cul)ic feet. of solid wood inside harl,) or $3.01 per 100 cubic feet of 

unsl,nck(!d distillation wood in (,he woods., 1\Iargin bctW(lCn gross ynlne lIntl l)ro\lIl('1 iOIl eost. Ine!lld\'s stlllllpn~e. profit, and uninsured ri~ks• 
• Only (\4 of a lotai of lR2 lOpS cOllill he IItilized for distillation wood, Inr~e limbs on the remaining 118 

mnkinllllrnbing and splittin!( IInproctic!lble. Percents indicate proporl;on of totnl in each diameter cl!lSs 
that was used. 

The value of the distillation wood split from tops, but not stacked 
or penned, WUS $2.42 per unit of 138.6 cubic feet (8 feet long, 4 feet 
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high, but wit,h sticks 4 feet 4 inches long) in till.' woods, or $3.85 
deliver'ed at the plant, 6 miles away. This is ('fJuintknt to $2.24 
per standard cord (74.3 cubic feet of solid wood, inside bal'k, making 
up the average cord), 01' $3.01 por 100 cubic fopt, for- distillation wood 
in the woods. The cost of prod1lction pcr cord incrpnsed fwm $1.65 
for 14-inch trops to $2.09 for 20-i11CI1 trees and then (kcreused to 
$1.94 for 25-il1e11 b·ors. Th(' margin (repros('nting stumpage, profit, 
and uninsun>c/ risks) ldt aftm' subtrac,ting these costs from the gross 
value of $2,24 per cord deer'casod from $0.59 foJ' 14-inch troes to $0.15 
for 20-inch t/'('('s, and tl]('11 inc/'cnsed to $0,30 (or 25-inch t/'ees, The 
most importnnt fnet hrought out in table 43 is that distillation wood 
Wus cut III n pl'ofit f/'om tops of trees of ull sizes, The I'(,Slrits indicate 
that more tops in the smnlll'st and largest siz('s might have been 
utilized pl'ofi til bly and that some tops in the 18- to 22-inch classes 
should have been rejectpcl. The mnrgin in all elnss('s is small, how
ever, and the jmpol'tnnce of s('l('cting ollly these' tops and portions of 
tops that cnn be utilized without l'x('C'ssiY(~ limbiug and splitting
should be' emphasized. 

VO]~Ul\lE, VAI,UE, AND COST OF I)ISTIl~LNI'ION WOOl) PHOnUCEI) FROM 


INJUHE)), DEFECTI,\"E. AND LOW-QUA:LITY Tlums 


The volumes, timC' rC'quired, cost of pl'Oduction, nnd gTORS nnd net 
values pel' tl'('e, pC'r stnn(\nl'd cord, nne! })(,I' JOO eubie fC'd 1'01' lwnl. 
woods of various size'S WPI'(, computpc/ 1'1'0111 tht' fipld 1'C'('ol'ds of im
provement cuttings, which l't'nlOYed injUlwl, d('f('etiy(', and low-quality 
trees, 'l'nble 44 gi'n's these data on a tree bnsis lind tnble 45 on a cord. 
and 100-eubi('-fool lwsis. 

TARLE 44,-··ill'crogel'rII1t'1//p. 7JTO(/?u'lioll limp 01lrl ('oNi, 01/1/ tlro.~.. arid 11PI ,'al1le, per 
trcf', of dislilla!1"oll wood, pl'odu('erlfro!/( r!r.({'('I··'.'r, i'llju1'l'(/, aud /ow-qllill-illl/wrdwood,s
of vwriolls sizes 

Mrrrhnnt·Dillm~h'r hrrllst high Time I Oost 2 1_ _~nlllC___
(illch~s) nhlr Basis,

\"olumC 1 trces' 
___~__:_. Gross 3 i Nct.------------i·-·---- I 

.i.\Itl1l
4_••_ • _________________________ Oubicjeet 1Jlill,lltcs Dol/rlr.! Dol/firs Dol/IITs 

f 

Number5________•___________________ ._ 1.0 12.00 0.071 0.0:10 -0.041 116. __ • ____ •__________________ "_ 1.11 14.fiO .080 .054 -.Oa2 193.1 1.-;, (\07.••. __ ._.____ ._•• _______...... .llO .09:1 -,017 17

8•. _. _______._ ... _. _____ •___ •__ ·1.7 23.00 .131l .1·11 ,002 120.·1 2!J.OO9..........__ ....._•._...____.. .171 • Hla .022 15
8.6 ali. 0010.. . __ ' _•• _____ .._•••••__ • ___ _ ~ 212 . ~50 ,0·\7 11
It ____ ... _____ . __________ "" lO.S ·1·1.·10 .2G2 .32.5 .01i:1 ila.l; 5·1. no .a2212 .. __ .... __ •• _____ • ___ ..... .~O!) ,OS7 10litl{ 'iIi.·IO ,:lfI213...•••••___ ._._..._••______ _ .500 .11·1 1020.2 iB. liO .·liO ,GOS i14 ........__ • __ .. __ ._.__ ...___ _ .138 20
23.9 tH. flO15 .. __ ._._____•• ___.......... . "555 .71n I .l(j·1 13
28.0 110. <Xl •iBn .843 ,l!11Hi.- .•••____ .....____ .......... 17
3~. 2 127.·1017.......____...______......... .752 •Utili .217 4
31i-1i 1·15.,018...........____• _______ .... __ .sno L 102 .2·12 6
41.2 llH.GO . !l7119..• __ .._........._••_..___ ... 1.2·10 .21)9 1
41i.O IH4. no I.osn21L ____ ......._______••___..._ I. :.IH,' .21Hi
51,02L ••• ____________•••__..___ •__ 2011.00 1. 215 1 • .5!ifi .320 

4 
: 3

22.............__...._~____.. ___________ _ 50,2 227.. 00 1.:j.J:l 1.lm2 .349

2:1 ____• ____ •• _________________ _ au 2·19.20 1..(70 1,8-1S .:ns "'""----------

1(i().O. 272.0024_____________ ...____ ... ___ . _. I. li05 2.UH .·10972.5 : 205,80 j 1. 745 1 2.IS2 .437 ----------'"'
2 

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


I Solid wood insid,' hark. 

~ Rllte Iwr mnn·minutt'=$O.005IJ. 

• nfis~d on $2.2·1 per Slnndard cord (7-1,3 cuhk, ((lei of slJlid 11'0",: ,nside. bark) or $1I.0301 per wbic foot, 
• 1Ilaq,:in bctw""tl gross "nlua and produclion cost. Includes S\l11npngc, Ptotlt, lind uninsured risks, , 192 trees in 1\11. 



___ 

75 FINANCIAL MANAGEMEN'l' OF PI:r-.""E-HARDWOOD FORESTS 

TAm.E) 45.-Avcrage cut pCI' acre, 7Iro(illcti011. /1:111(1 and cost, find gross and net val1/e, 
per cord and 11er Ion cubit· Jer/., 0/ distil/Illion wood produced/rom defective, inju.red, 
and low-quality /wrciwoor/s of variolls size.s 

I Mer. \ Per stlll1dnrd cord ___l p,cr lOO,ellbi(' feet 
Diameter; '['rees ('hnnt~ ...---.. ------1Ibreast I cut nhl~ Bnsis,

high \ pcr ,'olume Valu~, 'I Value trees 1 

(incbes) acre I per 'rime, Cost. 3 , 'rime I Cost 3 :---,---I 

trc'~'! I IGross 4 I~ Xet oS \ IJ Gross~ I\ Net. s


I "Cullie :-;-;':-1---'---'---1-;;::: ----,-------- 
""U /IIber leet hotl.r~ JJo!I(~S ])(~h::.,: j)~lIur$ .~oun Doliurs DOliUTS! Dollars NlLlIIber 

4. ......... 0.30 1. 0 1·1. ~(,Il O • .oJ ___,I I -.J. 01 . _O.OU(I 7.01i 3.01 -1. 05 11
j
;/:.. ~... : ••..:::.:.:. •.. ~31 1 :i:~ 1~:~:\6 I ~:g~! g: t -:::~~ l5:~~3 t~~ ~:~l -:::~~ }~

... ' 4.7 1i.2IS I
\ 2.l\l; 2.2·1 .058.:mO 2.95 a.Ol .06 12 

S. .54 6..1 5,' Iii 1 1. OS!, 2.2·1 .21i 7.552 2.67 3.01 .3·1 1.)
9 .30 S.1i 5.18·1 1.Sa i 2.2·1 .41 6.977 2.41j :J.Ol .5.1 11 
]0 .25 10.8 ". mil I. 80 2.2·1 .4-1 n. ~52 Z. ·12 3.01 . fi9 ,g :~~ 13.6 '1.971 I l.75: 2.2·\. .·W 1i.IiUI 2. an :J.Ol .Ofl 19 

13 .71 ~~~ i t~(\ \U~ g: :~~ H~~ U~ ~:8t: :g~ ~g
1.1 .46 ..1.0 ·1. X, () I 1. i2 2.2·1 .52 h. n.'" 2.31 :l.()l I .70 13 
I.S .61 28.0. ,1.:-1)5 1. i2 2.2·1 .52 Ii. 5·10 2.31 a.Ol; . TO Ii 

l¥ :~t ~~:~! :l:t~~ }:~~ Ul :ib ~}~t U~ 3 '.' :~~ ~ 33'•• °(0)11.. 
118 .03, 41. 2 I ·1. !J.lS 1.75; 2. 24 . ·10 n. il59 2. a5 • GO I 

19 .141 4(j,0. ·1.!lIiU 1. iii 2.2·1 .49 n.fk"S 2.:lti. a.Ol\ .1i5 4 
20 .11: 51.0 5.002 1,77 2.24 .47 Ii. ,:12 2.:18 I 3.01 'I .G:I 3 
~ .~~:::;""'''P:03.! 50.2 5.015 L77 2.2·1 .-17 (i.'[){) ~:~~ ~ ~tOl I .n:~ 

~1: :::::::1..··:07 ~gj! H~~ U~ H~ ::[g t ~j~ ~:~g I Hll :g~ .....-~ 
1 'rrees cut per acre tOllllNl 6.1;.1: hils is WUS 1112 !rl't'S jll nIL 

, Soliu woo<1 insi<I(' hnrk. 

3 Hate' ptlr mnn-huur;;:::$(l.!{fi:1.
( Basetl on $2.24 IJ('f slnntlnr<1 rorl\ (i·I.:' ('lIhi(' f",'\ IIf sulid wootl illsi(\(' hark) (1r ;$:1.01 p('r 100 ('uhit· feet. 
oS 1\.[nrg-in bN W(,('11 gro~s yultJL1 and prorlurlioll (IOs:t. fneiuci('$ ~tllIJIpngt~. profil <I Hnt! uninsured risks. 

Table 45 shows th(li distillation wood, with a "uluc in the woods of 
$2.24 pel' cord, hnd n. nega (i,'e ntluL' for stumpage, pl'ofi t, n.nd unin
sured risks, after costs of production from 4-, 0-, aJ)cl G-jnchhn.l'dwoods 
'werc decl ucted. A posi tin' va,luc pel' eOI'd was obtn.ined for n.lllarger 
trc('s, increasing from $0.05 for 7-inch trees up to $0.52 for 13-, 14-, 
and 15-inch tr('l'S and t.hC'1l decreasing to $0,46 for 24-inch trces, which 
wcrc the Inrgl'st cut on thc m·ea. The reason buck of the heavy costs 
for the smallest tl'C(,S is the excessive time required to fell and limb 
the trees in proportion to the volume of wood obtniJ1lxl. 

VOLUM8 OF 018'1'J1.1.A1']0"" WOOD I'HODUCI;:I) 1'E-1\ )\ I~O·\H1) FI",E'I' OR 100 


CUBIC VEET OF LOGS 


On thc area dcvoted to thc distillation wood utilization study the 
total volumes of sawlogs and total yolumes of distilln.tioll wood pro
duced were measured., The' follo'wing tabulation gin'S these volumes 
and also the aIllount of distilla,tion wood per unit of logs, on the busis 
of the 48.61 cords produced: 

Cord., of dis/illation wood 
per .\( bOllnt (eet or 100 

cubic (ecl 01loY8 

Doyle-Scribncr rulc (38.980 bOIlf'd fc>et of logs)..__ . 1. 25 
Scribncf'l'uld47,(j72bolll'dfc(.O---- _ - •. - - 1.02 
Intcrnatiollal rule (51,91-1 board fcct) ______ •.. ____ .-__ .94 
Cubic-foot rulc (77.27 cubic (cct) __ . ________________ ... . (i3 

Of tho total yolume of distil1:ttion wood produced about 78 percent 
came from defective whole trees, cut to improve the composition of the 
stand, and 22 percent from tops of sa.w-timber trees. 

:', .., 
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IV. 	 APPLICATION OF RESULTS OF CUTTING STUDIES TO 

FOREST MANAGEMENT 


Previous sections of this renort have discussed basic factors of 

sustained-yield managemen t alld c.:q)crimcn tal findings as to the 

applicability of light cllttin~ practice in thc southern pine-hardwood 

type. They havc also disclIssed findings as to the relation of tree size 

to (1) the utilizable yield of pilles and hardwoods in cubic feet and in 

board feet by thre~~ different log rules, (2) the ratio of lumber yield to 

log scale, (3) logging and milling costs, (4) sale ,'alues of lumber, and 

(5) net realization values of lumber. It is beli<,Yed that each of the 
studies reported upon is directly significant in its bearing on the tech
nics of logging time and cos\' studies and in its general bearing on 
industrial engine('ring in the field of forest products. One important • 
objective of these studil's was attain eel through the developmen t of a 
dependable balanced system of logging and initial transportation to 
railroad or mill that is adapted to light harycsting cuts of timber. 
These experimental results all contribute toward a system of selective 
timber management for sllstained yield. 

The economic aspects of forest management involve unique relations 

between invested capito'!, current income, and future income. Tlwse 
 • 
unique relations are due to the factor of growth, which insures that, 
barring adverse activities of man, such as setting out fires and cutt.ing 
destructively, the base investment cll,pital in forest growing stock will 
be yielding, year in and year out, through depression and prosperity, 
at a substantial compound-intel"est rate. Closely related to this highly 
significant fnet is the fnct that in selectively managed forests, where 
growth is continuously concentrated on trees of merchantable size 
(that is, for shortJeaf und loblolly pine, trees 6 inches or morc in 
diameter), 80 to 90 percent of the investment is in such trees. Within 
the limits imposed b}T the time required to log, manufacture, and sell a 
given quantity of timber, usuully the forest owner can choose between 
converting nny part of the growing timber into immediate income and 
holding it for increase in value. While the properly administered 
forp.st property is a "long-term" inveSLment, like other 1'orest properties 
it is readily convertible into liquid form-in contrast, for example, with 
a railroad property. This ready convertibility has permitted many 
fine forest properties to be destroyed because of lack of thrift or fore
sight on the part of the OW11r1'S, The following section deals with the 
questions how to drtrrmil1(' nnnncini maturity of i1Hiividuai trees and 
when to cut, so fur as the data collected in these studies are applicable 
to this purpose. 

SELECTION AND RJ~~IOYAT, OF FINANCIALLY :MATURE TREES, AND 

OTHER CUL1:UHAJ, CUTTING 


Correct selrction of incliyidnnl trees for cutting on ('ach compart
ment is of primary impOI'tm1el' both from the stilndpoint of immediate 
returns and from the standpoint of future yields and retul·ns. In 
general, the obj('ctivr is to improve the qnality of the growing stock, 
the species composition, and the spacing of the trees as much as pos
sible IlJld as quickly as possible in order to grow n greater volume of 
high-quality material. Ot'dinarily, any cutting opern.tion must be 
profitable, and trees that will 1101, at least pay their way should not 
be selected for cutting unless there isa distinct and desirable cultural 

~... 
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gain in the stand left for future cutting that justifies small imme
diate reduction of profit. 

Financial maturity of a forest tree may be defined as the stage 
beyond which the tree will no longer make a profitable increuse in 
yulue. Trees that should be removed because of finuncial maturity 
are of two clnsses: (1) V uluable individuals thut IHLye gone through 
their period of most mpid increuse in volume und guin in quulity und 
have !"Ci\.('hed the point b(·yond which annual ineJ'eases .in vulue do not 
cOllstit11lP n. satisfactory !"ptUl"Il Oil th(' bnse illy('stnwnt, and (2) othel' 
salable tn'es that show no p('omise of inerpnse in valuc or show little 
promise in comparison with eompeting trees. 

TIm LESS VAJ,UAULE TREES 

In order to clear Ul(' way for the morC' intricate finalleial problems 
of dt'aling with class I tn'ps, tbe problem of class 2 trct's will be dis
cussed first. Class 2 trees arc often subject to removal in thinnings 
or improvement cuttings, which, under selective management, ure 
commonly concurrent with harvest cuttings of the larger timber. 

Second-growth shortleaf-Ioblolly puw-hantwood stands commonly 
contain many trees of low quality. Some of these are limby "wolfll 
trees, containing not more than one present or potential sawlog eachi 
others are crooked or defective i and still others are of unmerchantable 
species (figs. 16 and 17). 11 special need is to remove diseased and 
insC'et-hlfested trees. It is no less necessary to foster permanent ;n
vestment values by removing thes(' trees as soon as possible after the 
areas are put uJ1(\('r management thnn to manufneture only profitable 
material in the mills. In many sbortleai-loblolly pine-hardwood 
stands low-gmde hnrdwoods occupy from one-third to two-thirds of 
the effpctive growing space and s('riously interfere with the growth of 
th(' pine and better-quality hardwood trees. Until they are replaced 
by more valuable trees it is practicully impossible to develop well
stocked stands, that is, stnllds contn.ining 8,000 to 12,000 board feet of 
profitable timber to the acre, which can be e:\.-pected to lay on a usable 
anuual growth of 300 or more board feet to the acre. ill stands in 
which no utilizfi.tioll cutting will be clone until 4 or 5 years after or
gn.nized management is undertaken, improvement cutting should be 
done as soon as possible. 

Previous sections of this report have shown that the pine removed in 
improvement operations can profitably be cut into pulpwood, for 
which there is a market throughout much of the southern pine-hard
wood region. Low-quality hardwood trees can profitably be cut in 
many cuses into chemical wood, plJlpwood, ties, fence posts, and fire
wood, and in some cases, by use. of small portable sawmills, into lumber. 

The existing second-growth shortknf-loblolly pine-hardwood stands 
characteristically contain few large trees of high quality but have a 
near-normal number of small trees. The latter often occur in over
dense groups, and there is usually a problem of thinuing and release 
cutting on portions of each acre even though other portions may be 
bare of trees. In thinning, the b('st tTl'es with spacing that favors rapid 
growth are reserved as crop trees (fig 18). Generally an experienced 
technician cun readily recognize the poorer trees and the spots that 
arc too dense. There is opportunity, however, for exercise of the 
highest skill in selecting trees for cutting. As shown in Part III, 
the returns from cutting any individual tree of small size are 
low. There is, therefore, no great financial urge for cutting such 
trees unless no higher-value trees arc available or the small trees are 
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FIG('Rm 16.-.'1, Leaning tree with fire scar. B, Tree with redheart. It is no less important to incrPllse t;j 

illYcslment values in lhelimber sland by removing low-quality trees lhall to use only logs of superior 
quality in the mill. liere, and in fig-lire 17. aT(' exulIlpl('" of t rpC'" to Ill' taken in impro\'cmenl cut t ings, 
which should bc olle of lhl~ first operations under organizcd forest IIltlnagenl('lIt. 
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FIGt'RI:l 17.-Extrclllcly limby trce. Hough dominunt t rpc,; of thi;; chaTUctcr 
should be remoyed before large knots make them lIseless for lumber or pulp
wood. 
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FIGURE IS.-Even-aged stand thinned when about 35 years old. Trees in this 
stand will grow at differential mt('s. With cut,; ('\'cry (j to 10 Ycarii, final 
removals will not take place bcforc ncw tree groups provide parL of the cut. 
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needed in a pulp mill or other dependent manufacturing plant. Com
monly, decision 011 when to cut sh0uld be ot·iented toward the ·welfare 
of the retna.ining individual trees and of the stand or forest property 
as a whole. 

Owing to lack of experience with selective cutting in the United 
States, often too many of the inferior trees are removed. Trees that 
may; be functioning to prevent limbinC'ss of better trees, to prolect 
the soil, ('tc., should bC' reservcd. In most stands of saplings or 
small-pole timbC'I·, ciC'nsity must be maintailwd to promote natural 
pruning of thC' erop b·('es. 

It is frC'quC'lIt1y a sound rule to confinC' impl·o\'C'nwnt cutting to 
tr('('s that will pay costs or morC'. Wll('rl' a stand ha~ been Olwued by 
roads or otlH'rwisl' to utilizC' t1t(' mOl"l' valuablC' timbC'r, costs charged 
to improvement cutting 11('('d not includ(' any purt of tll(' devciop
ment costs and maY C'Yl'11 omit otll('r indin'ct costs. Ther(' are now 
largl' areas when' n11lch can be gained through imprOVl'IlH.'nt opera
tions with little 01· no risk of financial loss. On some other areas, 
labor and othC'/" costs may bC' so high that the value of cordwood and 
other cbeap forest products would be less tha11 the costs of extraction. 
In such cases tlll' forest munllger should wC'igh aJl factors involved 
before cutting the low-valuc trccs. He should take into account 
the udvlmtuges to futme productivity and the timbel· requireI11p.nts of 
allY clependl'l1t industry. Ot.bei" cuttings that involve finullcial loss 
include not only remo,'nl of unnwrchantuhle elcnwnts of the stand 
but also releuse 'of SCl'C\1ings u.nd saplings thn.t have been bent dowTl by 
limbs from felled trces. Often there will be justificl1tion for making 
cuttings ut some financilll loss, ('sjwcinUy if (·.OI1C"UlTCUt operations in 
suw timber on the same property ure Ycry profitable. 

\Ylll'l"e stands ean be improved only nt somc net cost, the best 
method of financing is to set up a blldget itt'lll fOI· each fiscal yeal· or 
shortpr accounting period. This cultural budget item should take its 
placC' along with similar cost items for forest administmtion, taxes, 
fire protection, etc. It appears reasonable to pro\'id(\ sufficient funds 
in the cultural budget itl'm at least to experiment with this type of 
cutting; whCl"c funds permit, opcrators may go further. Over a 
period of years, COl"l"t'Ct management of timberland uIt'eudy owned is 
almost inYaTiltbly a less expcnsi \'(, way for an OWII('1· to increusc his 
totul ul1nunl production of timber than purchnse of additional timber
land. 

Ge'l1C'I"flUy, relensC' work call be done most efi"ectiye1y ufter cyclic 
utilizntion cuttings, whC'n it is ensie]" to judgC' what trees need further 
relC'nsp and whcthel· thp reieused tree's will remain undisturbed for at 
leust a cutting cJTde (fig. 19).

In most cases thC're will be a few medium-sized or large trees to the 
acre thnt cannot be cut profitably into n;ny product and that would 
bcttN be killed by girdling. Sueh b'cC's may oeeupy, on the average, 
0.01 ucre ('uch, and the cost of girdling will aYCl"Ilge IC'ss than $0.02 
per tree. A. total eost of $2 per acrl' of ground rciens('(l is certainly not 
prohibitiye und is very much less than is usually paid for good forest 
Inud. 

:Pruning, another cluss of forest work properly chargeable to the 
culturul budget, will usunlly influpnel' finu.nciul matmity by changing 
thC' time 01: form of future utilization. For example, the pole and 
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FIGURE 19.-Test hlork B, 4 yenn; ufter !'elective clllting. For thrifty develop
ment of thc rcprodllcjiolJ, it- will be necessllrJ' to reduce thc ol'crstory when the 
next cyclic cut is made. 
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piling industry prefers, for cI'eosoting, trunks in wbid] tl1C knots are 
coverNI with cleal', sound wood. Yruning 10 years or more in advilnce 
of cutting might qualify many trees [01' poLc>s and piling that would 
otherwise be suitable only for pulpwood. A mOl'r common method of 
pruning is to start, with tr('(.'s ulldel' 3 inches in diameter and prune 
us many as 200 crop trN'S prr fiCI'e by sllc('c'ssiYe stages, at intervals 
of st'vcral yeal·s. Pruning may lake thr 10WN part of the EYe crown 
iLt sev('ral stages; it should 1I0t tukc" alto~l'lIJ('r, more than the lowel' 
third of the crown. Pruning is gelH'I'ally euniNI to a point on each 
l,'I.'(' above ·what is expected to bl' til(' first utilized trunk sl,ction---for 
('xllmple, a 16-1'00t butt log, a 22-1'001 u'lpphOlH' polr, or a :30-foot 
pile. Later thinnings 01' improvrn1t'llt ('utlings fayor thl' p,'ullPd crop 
In'es. J..Jikt' l'elC'ftsr cuttings, pruning should gl'IH'l'lllly bl.' lIndel'tllken 
only on all e:-'."pcl'imenta.l basis at first. 

Few workmen have' becll tJ'aint'd for thest' ellltul'lll operations. An 
oprl'atoJ' who provides an ('xprrimental budgt'l fol' sllchwol'k should 
placC' a comprtent tl'chnician in ehnl'~e, with illstructions to traill a 
crew of intrlligent workmell. Youths entering employment for the 
first time nre an important, 50\11'('(' of labor. 'Vork <:!Hl, proceed 
dfici('n t1y only so fast as dlieipnt lahol' IwcolllPS ayuilable, 

It should bt' I'pa.lizrd thai -wilh pritPs of tim1)!'l' 10wr1' than ill EUl"ope 
und labor ('osts gl'nel'lllly fa:1' higher, mallY desimbll' fOl'est practicrs 
eommon in Europ(' cannot OP uIHlrrtnkpn hpr\,. Tl}('rC' is ample 
wurmnt for ('utting to impl'oYP fon'sl stnnds insofnr as thr value of the 
pl'oduet equnJs 01' t'xepI'Cls tht' ('osl, and (or be~iullillg, at least e:o..-peri
lJ1l'l1tnlly, SOUl(' otbc'r ('utting pl'act iees such as those just mentioned. 
The purpose is to restore to fOJ'cst prod IIdion spots of soil that are now 
o('('upipd hy worthll'ss H'gl'itl.tiol1, thus transforming all llnpl'Odllelive 
itt'm of inn'stment to n prOdlldivl' Ollt' and la.ying tlH' foundation for 
fullll'r incl'('asl's in ineonH'. In the nH'nI11inH', gradual l'emoyal of 
inferior compOllt'llts of slnl1ds mny lw lilt' bnsis of subslantial camings 
from d('ppndenl industri('s. 

THE )IOHE VALUAIH,E TREES 

In seeking to incl'easp the growing stock of dcsinlble sprcies and 
indiyiduul treps, and to bring about a. distl'ibution of sizr classes that 
will maximize L'!ll'nings of the fOl'('st PI'OPl'l'ty, it is necessary to meet 
the space ilnd other cultural 1'Pq Uil'PllH'nts of pueh ('rop tree, to watch 
it from tilt' time it bcconws a 1'p('l'uit in lilt' smull-timber class until its 
pCl'iod or l'llpid growth and ('al'llings is pnst, and to utilizl' it promptly 
n,t fln:tnciul matUL'ity. Cutting of lwalthy and vigorolls trees should 
be so timrd as to nsoid nil,)' neccllpss sael'ificc of high-yielding invest
ment Yalu(' by prel11a.tlln' conversion to CUl'I'enl inCOllH' 01' any sncri
ficc of carnings by deft'I'I'ing cutling too long. Such timing requires 
close financial calculations. 

Up to the prpsl'nt, few all-aged sec-C'llIl-gl'owth pine-hardwood 
stands hnv(' bel'n undel' seleetiye manngrnwnt [0" periods long enough 
to permit aCCUf'atr detC'I'minn,tion of thc' diameh'r growth of individual 
trees in stands so managed. Scn'ral of tllt' stands studied, however, 
are compal'I1b1e in llgt' Ilnd drnsity to managed stnnds. On the bl1sis 
of growth inforl11n.tion obtninNl throngl1 ddailed studies of these 
stands given in column 4 of table 46, it is possible to predict the 
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results from good management of the present understocked second
growth stands.s 

For an operq,ting company the difl'erence between the sale value of 
lumber and the cost of logging and milling is the realization value, and 
the realization value of timber cut for other products, such as pulp
wood, is determined similarly. These values, and the net increase 
in realization value per annum, are given in table 46 for pine trees 
of various sizes. For trees up to 11 inches d. b. h. the calculation of 
earnings is based on pulpwood utilization only, and for trees over' 14 
inches it is based 011 sawlog utiliz[.tiol1 only. 

TABLE 46.- UtiU;zed volume pcr tree, rate of tiiml1eter growth, 1111(1 i'/lcre(/.~e hi vlllue 
lJcr 11'ee Jar l)incs in managed .~lallds I 

~ --(~-.. Hcalizotion Net increase in realizll
\'nltw 4 tion vnlue per tree ;. I~"" 

~ ~,
!.I ~:... k 

Lumber 
0.. I.£: P Volume ~ UtilizedDiameter class 

yolumC' per ;: I -::: ~ gr!Jwth Iwr '(inches) tree :t e l!=-'!.I tree pur & ~ Per I·inch~ !'=Z yem'1 ~ ; g inCl'ensc 
! B ~ ~.~ g.: ,I - ~ in Per year 

CJ "0 :=: ~; ~2 dialnctcr 
§ 1.6_ Ii .::-. '.- 'E. <; .-
P : E-< 1 I ;'.. , "- : 0:: 

(1) I (2) (3) ~!~: (O) (7) I~S~I~I~ (11) (12) I (13) (1~ 
L ___________ .f ClIf5il_Bd.ft. 1;':71 Y~:Uli_C/(.fl:!Btl.fC!.!lO~021_~ol. iIJOl.I DOl'l Pel. : DOI./ =-~~_ 
b______________ 2.01_ 1.7/ 5.9 0.24,. _' .02.1 ", ._1.._ 0.026, 0.(104 _____ 
6•. _.__________ 3"1_ 1.'1 ~·gi .~~:l .05'1_ -.-j .03Q: 1~5.Q: .005l 21.2 
7______________ 5., - - -_ 1.8 o.G, .3lll' ·__ 1 .091,1 .031, OS"" .00'1' 12.2 
8 ___ .__________ 8.2 .. - -- 1.8/ 5.6' .·1.1. I .13:11"'i '1 .0421 4u.2' .008 S.:1 
9._____________ 11. 2 . __ - 1. 8 5.61 .•14 [ I. /851 _ .052, a9. I .00,', 7. (] 
10_____________ 14.8 - ... -- 1.9 5.31 'OSI' __ I .2461_. I I .OGq 32.(/,1 .0121 ~.2 
11.____________ 18. 'I . --I' 2.0 5.0, .78. .316i - --, -, .070,. 28.4/" . 0141 5.7
12____ .________ 22.7; 77 2.2 .1.5 [ . SOi, .,.385 0.11°1 1. 5\) . (J611 21. 8 • OJ "1 4.8 
13.. __________ - 27.31 gO 2.51' 4.01 I. 15, ~. 5f .464 .267 2.70' . 079, 20.5 . 0201 ~. I4 
11 S------------- ;31!'~1 II.~:' 23 .. 

8
033'.3°' i:~o5i 1D"~,f .541 .·85~~ :51. ,.)8 .. 07-'1, .~(I;·g '0082~, 1~'~ 

11 281lG:~:~:~~~:~~== 43: 31 dOli 3.21 3.1 1.90' 12: 9[ I. 210 0: 05 .3(4)" 47.9 : 1271' I~:';
li.. ___________ 49,01 248/ :l.:Il 3.0. 2.10 15.7 I. 7Hi 0.£12 .500 41.1 .167 1:3.7 
18__ ...._______ 56. or 298 3.4) 2.9i 2.38 17.2. 2.363, 7.93 .fH7, 37.7 .223 13.0 
19____ .. _______ 63.91 352 33·.~ 2.01 2.55 18.0' ..... 3.08318.76 .720130.5.'320488 10.5 
20__ .__________ 71.5, 4101 ' 2.9, 2.62 20.0]. _____ 3.!)97!· 9.70 .894. 29.0 10.0 
21.____________ 70.41 470 3.2 a.li 2.55 19.3[.- _____ 4.U91 10.62 1.0/41 25.5 .327 8.2 

~::::::::::::: g~:~1 ~~~I 2.9 ~:~i ~J~! JUI_::::: ¥:n~1 lUg 1:8g81 ~U :~ n 
24..___________ 10:1.41' 665 ~jll 4.31 l.~l 1?61. ______ S.~2~ll~.6, 1.27.1 17.8 .296 4.1 
25_____________ 111. 2 73{ 2. U 5.0 l..JU 13.8)_ .. ____ O. hlo 13.10 1. 189 H 1 .238 2.8 
20_____________ 118.0 805 1.8 5.0: 1.38.I 12., --- ____ 1O.8G71 13.50 1.252) 13.0 .224 2.3 
27_____________ 126.5 877 1 I.u (;'2 1.23: 11.6 ---- ___ 12.137/13.84 1.270 11.7 .205 1.9 
28_____________ 133.91 949, 1.41 7.1/ 1.04' 10,1 __ ... __ 13.495,1-1.22 1.3.'i8 11.21 . lUll Ui1
29_____________ 142'°1 1,021 1.21 8.31 .081 S.7/ __ •____ 14.O:17: 14.63 1.442110., .1i4 1.3 
30..___________ 151. 0 1,093i 1. OJ 10.01 •9°1 7.2 _______ 16.373 14. \l8 1. 436 9.01 .144 1. 0 

1 1 
, Values predicted on basis of 10au datil for stands comparable in age and dcnsity to stands selectivel;'

manag~d since 1925. ' 
2 Volumes for (liamQters 4 to Uinches frout tuble 12, rounded tu Ill!UI'l'st 0.1 fOOL. Volumes ('" dinulCt.ors 

10 inches and np, including s/lwlngs and pulpwood frOIll tops, from table 40. Board-fool, volumes nrc green. chain tally. 
3 Calculated for each growth period (ye"fS required to gl'OW 1 ineh jn diameter) at end. of per'iod. 
' Pulpwood sales value minus cutting and hauling costs or lumbe,' sales value minus logging and milling

roosts. Stumpage vnlue would ill each case be 50 to 60 pm'ceut, of realization value. 

, i Results obtained in tests initiatcd in 1937 on the Orossett Experimental Forest to test cutting cycles of 
" 

different lengths indicate that undcr the favorable conditions of southeastern Atkansils allllulil growth 
rates of second-gro,,·th sbortlenC-lol,lolly pine-hardwood stands, Wllich before the stands were pIeced unrler 

,;' selective management averaged about 0 pe"cent of the saw-timber \'olume. now average about 7.9 percent 
Bnd can be stabilized at aoout 8 percent. (It should be remembered that tIl<' additional increment is bein!! 
l~id 011 by trecs that are ofhetter average quality than the h'c~~ present before management was undertaken.)
As stands approach yoluITles of 8,t;!)0 to 12.000 feel b. m. pcr acre, the pel'celltagcratois expected to become 
8 little less-but tbe yield per Bere will witbout doubt increase . 

."'.. 
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Saw-tlinber, lltilizu,tion through a large mill may start with 12-inch 

trees at an averuge value of 12 cents pCI' tree, as compared with a
Trees 14 inches and largerpulpwood lltilizat;jon vuIue of 38.5 cents. 

in diameter yield higher returns as sawlogs than as pulpwood. An

nual increase in saw-timber value exceeds 15 percent,for the 14- to 

16-inch stage of diameter increase, and docs not fall below 8.2 percent 

until" after the 20- to 21-incb stage. Thus the highest percentage 

rates of investment l"l'tUl"ll occur mostly within the growth stage 

l"epresentecl by trees having diameters of 13 to 20.9 inches, and the 

greatest opportunity for building forest-investment eamings lies in 

this group. Any tl'C'(,S tha,t are of good quality and vigor, if weU 

~paced, should beheld in the stand through this period of rapid value 

IUCl'ease. 
It shows that in the section andTable 46 warrants careful study. 

ill the ways studied pine. trees from 5 to 12.9 inches d. b. h. (the small

timber or pole group) have small net values for immediate utilization. 

A slight decline in nutrket value of pulpwood or logs or a slight rise in 

costs might wipe out these SJ1lftll profit margins, ftnd cutting operations 

based exclusively on such trees may be financially precarious. It is 

obvious, however, that unless a forest contains at all times ample 

numbers of these trees capable of developing into high-value trees, its 

fu ture investment value will be circumscribed. The trees may be dis
Every subdivision of the foresttributed either singly or in groups.

property should have I1mple numbers of promising trees in this size 

cln.ss.
Of equal significance with value by diameter class is the annual rate 

percent of earnings (table 46, col. 14) from increase in realization value 

of individual trees. This starts on the smallest trees of the small

timber group at a high rate, based on pulpwood utilizlttion. The high 

rate is not very significant because of the extremely low investment 

values to which it applies. For trees from 9 to 12 inches in diameter 

the rate, still based on pulpwood, is only moderate. OWIng to the 

small financial values deal t with, tlinber marking and cutting problems 

for this group are related chiefly to removing inferior and other surplus 

trees. 'rhe poorer trees usually are readily identifiable, but con

siderable skill in selecting trees for cutting is required if the residual 

stand is to be properly stocked and spaced. 
As the financial success of management is very closely connected 

with the handling of trces 13 to 20.9 inches d. b. h. (the medium-sized 

timher) , the best available technical skill should be applied here. 

Every tree should have vcry close scrutiny in the marking for each 

cyclic cut. It should be remembered that a large pruportion of the 

trees entering this size group will be cut beforo they grow into the 

large-timber group. "Passage" through this group usually takes 
It 25 to 30 years. 'rIJUs most trees will be considered three to s4X times

Each time, judgment shouldto determine whether to cut or leave. 
be based on siize, quality, vigor, and spftce requirements. 

The larger trees in this siz'e group are much more valuable and are 
If they are competing for spaceearning less by growth (table 46). 

with smaller trees or show any sign of insect attack or disease, they 

should generally be cut. Only those of exceptional quality and vigor 

nced be held in preference to smaller ,trees. Those of high quality 

well separn.ted from others should be held if the cutting quota for 

the tmct can be attained without them. 
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Pine trees of good quality in this size group are distinguished by 
30 to 50 feet of straigbt, cylindrical trunk, £1'e(' from pmtruding knots 
o~' other blemishes; by a, livc crown (')..:tending through 30 to 60 perc('l1 t 
of tree height and made lip of nUIlH'rous moderate-sized branches 
rather than a Jew large bnmches; and, of course, b}T freedom from 
other visible defects 01" evidence of disease. To be classificd as "best," 
trees should have grown uniformly not over 3.5 inches each 10 yea'rs
a point that can be judged with fair Success from trunk and crown 
characteristics. 

Vigor is indicated by a l)('nlthy crown extending through not lcss 
than 30 percc'nt of trce hpight and including nil nmple qunntity of 
needles of good length for tIll' speeil'S, by firm bark, /'n'(' from evidence 
of fungus nttnck, nnd by absence of Inrge deenyed knots or othcr 
lesions. Clos(' observntion and experience arc needed to develop
jUdgment of thcse chametel'istics. 

JUdgment of qllnlity Ilnd vigor often irnrolves choice between 
extrcmely vigorous bllt rough and lal'gf'-bl'anehed dominant tn'f's 
and smoother, more evcnly grown codominiLlIt and intermediate 
trees. Rough dominnnts, if kept, will soon dc'vl'iop many lnrge 
brnnehes. rf}wy should, tlH'l'dol'c, be among tIll' first snwlog trees 
cut. This provides for an earlier yield of sn,wlogs from the young
tree groups than would otherwise be obtnined. Logs from rough 
dominants cut at this sizl' will saw into No .. 2 Common lumber, rather 
than into lower grad(,s as tlwy would latcr. A varinble proportion 
of the dominant trel'S will bn sllitnbJe in quality to be kept for future 
cutting, but most of the larger trees of finc qunlity will dc'velop from 
trees of the codomi[lantand intel'nll'diate croWIl classes. \Vhen n, 

stand has been brought uncler good lllanagement, it is poor business, 
as well as pOOl' forcstry, to cut rcln.tively smnH high-quality trces 
that nr(' increasing in volume at tll(' rate of 8 01' mOre percent pel' 
yeaT or 30 pCTcent 01' mOTI' in vnIup Jor eacb inch inm'easc in diametcr, 
or large trees that aTC wind firm, healthy, of good quality, and growing 
at least 2 inches in dinmeter every .1 0 yefl.l's. 

Spacing in existing stn,nds is l'xtl'cnll'ly iITPgular. In each cutting 
cycle, tree selection should be directed toward better distribution 
of the st.aJld. Experience noel good judgment mllst be the chief re
liance in attaining good spfl,cing, but these should be checked by 
careful investigation of diameter growth rate l'e1ated to crown size 
and stand density. 

A rule of thumb [or spiLcing crop trees in dense groups is to remove 
enough of the lower quality tre('s so tlu1t thp spacing between tIll' 
crowns of any two crop trees is eq LJjvnlel.1 t to one-half of Uw sum of t}leir 
('cspectivG crown widt.bs. Otllc'r ruks (6) ha,ve been dpvised that fix 
spnce between trees n.t some rllultipil' of the tree diameters. Such 
I'ules may oHm' some guidanet' to thf' novice lParning to mark timber 
for cutting, but should not bp appliod indiscriminately. ]'01' instanee, 
it may be satisfnetory for a grOl!p of n.s llumy as 8 or ] 0 trees to stn.lld 
much closer to ('nell oLlll'l' than H,ny such rule would justify, if there 
arc no other tl'('PS within 40 to 50 foet. In the undel'stockccl stands 
DOW to be dealt wit;}1 tilw problc'm is to obtain the necessary volume 
at euch cyclic cut without unduly l'edllcing stn.nd df'llsity. Few 
6'TOUPS are ovel'dense. For the time being, sille, quulity, nne! vigor 
UL"e more important [nctol's thnn spacing 

In trees 21 inches d. b. h. and larger (the large-timber group.), vnlue 
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per tree continues to increase but rate of earnings percent falls off. 
Generally a large percentage of the trees that pass 21 inches should 
be removed in the next regular cutting. Problems of relative size, 
quality, and spacing have. largely been solved before any trees reach 
this size. Vigor adequate for imtber sustained rapid growth is the 
main reuson for deferring cutting. Tr('(>s of exceptional vigor and 
quality mu,y occnsiollally be ll('ld until they nr(' fiS Inrgc' as :30 inches. 
In some localities qun.lity products, such as yeBepr logs, [!"Om trees 
of that size bring prices high P!lough to maintnin increases in realiza
tion values and warrant postponing the cut. 

The decline in rate percPIlL 01' inereilse in tree yalue would occur 
later if forest owners received full intrinsic value for the hest logs from 
trees of the best species. The fine-vl'I1el'r industry produces hundreds, 
or even t1l0usnl1ds, of dollnrs in vnlue from n. thousand board feet of 
logs. ThE'rc is good r('nson to beli('Y(' that in the futme production 
of large trees will be eveD more profitable.

The innu1l1crr,,:Jle decisions that luLYe to be made on ,,,hen to cut 
inclivicluul trees enl1 for the highest teelmical skill find experien(~e, if 
they are to contribut.e not only toward realizing satisfadory cUl"/"Cnt 
in('o111e from the forest but also toward adjusting the growing stock 
so that it will }'ield grentcl' l'dmDS in lhe future. The latter objective 
is the heart of the problem of building up ilWe!:ltment values in 
sou them forests. 

The best selcctiye management prae6ec for stands in good condition 
for such lllanngel11cnt, one used commonly in s('Yertll Europel1n 
countries and incrensingly in the United States, follows this routine: 
(1) Among nIl the diyisions of tll(' forcst thn t lll'l' in nced of cutting, 
as numy nre chosen as the plan of I11tlungemeut prescribes should be 
ineiud('d in ench annllal cutting opcrntloll Or u.s 'will yield the u,Q1ulfi,l 
cut prescribed by the phn. (2) Thc snw timbl'r OL' other high-quality 
tim bel' thn.t is fmnneially Ina tu re' or urgently needed is mnrkecl by a 
technician. (3) The mnTkpd trl'es are removed. (4) The technician 
reSUl'yeys the stand nnd mnrks salable trees of poor quality that 
should be remoYe(\. (5) These poor-quality trees are cut and worked 
up together with usable wood in tops of sa:w-timber trees, generally 
fo!' some type of cordwood. (6) Having been adjusted in density and 
in character and prepared for firC' proteetion, the stand is left undis
turbecl for 3 to 12 yen.rs to la.y on growth and increase in value. The 
rapidity with ,,-hieh incrense in value oceurs depends on the skill used 
in carrying out the nbove-mentionNl ll1NISmes. Eacb following year 
other diyisiolls of tlw fOI'C'st at'(' cut on'!' III thC' samC' manl1er until the 
c:uttil1g eyele is completed and nl1oti1eJ' cut is in onil'r on the divisions 
eu t over first. 

GOOD 1\lARKING AND UTILIZATION PHACTlCES 

Owing to the wide variation in mar.kets for forest products and in 
character of second-growth stauds within the region, it is difficult to 
define the types of trees that should be removed and their priority of 
eutting further than has u,lready been done. In the areas being 
logged, cutting should extend currently through all merchantable 
diameter classes n.nd remove thC' following classes of trees: 

1. Badly suppressed trees that aTe certain to die naturally befOle 
the next cu t. 

2. Trees that show unmistalmhlC' evidence of infection with \'cd
heart or other wood-destroying fungi, 01' bark-beetle infesLation. 
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3. Leaning trees, and trees with fire scars or other injuries sufficiently severe to make bhem susceptible to wind damage.4. Orooked trees that would never develop into high-quality sawtimber. Small crooked trees that will yield pulpwood or chemicalwood may be left for further gI"Owth if they do not interfere seriouslywith the growth of more valuable trees.
5. Extremely limby trees that would never produce lumber of an
average quality better than grade No. 20, and that would become
less valuable for pulpwood or cordwooclas the limbs gr-cw larger.
6. Limby trees that would never produce eyen one No.2 sawlog,if they are interfering with the growth of more millable trees.7. Trees of infcrior species that have a very limited market as sawtimber.
8. :Mature and overmature trees that have passed the stage of
optimum development and Axe now deteriorating.

9. Poorly formed and umhrifty trees that are crowding the bettertrees in overstocked stands.

In addition to trees of the above-mentioned classes, a sufficient
volume of the larger- good-quality trees should be removed to make up
the total allowable cut. Thus, if the allowable Cllt amounts to 2,500
board feet pet acre and the low-quality trees selected for cutting will
yield only 500 board feet of profitable sawlog material, 2,000 board
feet of the larger good-quality timber should be cut.
Large openings A,1'O not genendly necessaTY in order to get reproduc
tion on averagf' sites. On the Orossett Experimental Forest abundant
l'egeneration has oceulT{'d in openings even as small as those left bythe removal of singlC', large. mature trees. Therefore, removal ofgroups of trees is not advantageous unless each of the trees makingup the group is mature, dC'fectiyc, infested with insects, or for someother reason unsuitable for further growth. On poorer and drier siteslarge openings filly be requited. (It is recognized, however, thattree quality may in the future be improved by growing in groups,preferably of mixed pine and hardwoods, because this favors early
shading off of side branches.)


:Marking practice may vary from time to time with market condi
tions. 'When price'S ar{' high it may be desirable to cut a larger pro
portion of low-value trees because such trees will then yield an operating profit. At or near the low point of the business cycle, only thebetter trees may yield any net returns. By taking these facts intoconsideration progress can be made in stabilizing income from forestproperties.
In order to make money in a sawmill the timber manager shouldgive first attention to the woods. If woods and mill practice areproperly correlated and only profitable logs are sent to the sawmill,in any mill that is ev"'n reasonably efficient good returns can be ob •

tained from sawing seconcl-growth shortleaf and loblolly pine andharchvood logs. On the other hand, if a large portion of the materialthat is cut into sawlogs is unprofitable, a sawmill will produce lowreturns regardless of how efficient it is. EYen if a lumber companyutilizes completely every tree felled, still its utilization pract~ce willbe POOl' if unprofitable logs are cut to any considerable extent.Large c::-.--penditures to impTove mm machinpl:Y and keep it in firstclass condition, or to provide first-class supervision of mill operation,are worth while only if close supervision is exercised in the woods 
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operations of cutting and utilization. It is vely important, therefore, 
that a forester or some other person who understands log grades, mill
scale studies, and logging-cost studies be placed in charge of woods 
utilization for each individual mill. Such a manager should determine 
first the logging amI. milling cost by log sizes and the lumber-sale 
value of logs of various sizes and grades, and thus determine which 
trees and logs are profitable and which are unprofitable for the mill 
under any givpn set of market prices for lumber. Then he should 
supervise tIl(' cutting, strictly enfol"cing rules that prohibit the cutting 
of unpl'Ofitable tn'es and logs.

The present study inclien.tes that for mills of the type studied, and 
with 1940 costs and priet's, no tree should \)(' marked for eu tting into 
sawlogs unless it. contains Itt least 01)(' gnL(\e No. '2 leg 10 inches or 
largt'l' in diameter inside bn.rk at top; also, tha.t no gl'lldc No. '2 lo~ 
1t'ss thn.n 10 inches 01' grade No. :3 log It,ss than 14 incht's in diltmetel' 
should be cut from any tL'op eYPH thou~h the tree is on the ground 
and otlwr logs havp n.lrt'ady bep!) ('ut from it. Other limittttions Oil 

cutting art' revcakd by Labks 4] and 4'2. M1Ltcriai in trees or tops 
of b'ees that is unpJ'ofitn.hll' for sn.wlogs should either be cut into 
pulpwood, or some oliwl' product from which a profit can be made, 
or elsc bl' left in. thl' woods. 

These limits of utiliznJion are based on uniform recovery of costs 
throughout the utilization fidd. It may justifin,bly be ruled that the 
more profitable tree and log dasses, that is, the medium n.nd large 
tim her, should bear all of eertaiu elinrg('s, sueh as road costs, and that 
subsidiary utilization nepe! \wnT only direct costs. This may indicate 
utilizn,tion of some logs that cannot bear full costs. Throughout the 
greater part of the South values hnn~ now reached such levels that it 
is possible to assume llnifor~11 distribution of all costs and then con
sider relative values of trees and logs for diH'erent products. 'Where 
there is sufficient timber it is possible to select high types of logs for 
sa.wmill utilization and devote 10\\'e1' grades to other purposes. 

Every tree selected for cutting should be marked. Marking should 
be done by experienced men trn.ined for the task, who will select t1w 
ar(!as to be cut over on the basis of their relative needs for cutting. 
Becn.use the great variety of conditions found in irregular second
growth stands of loblolly and shol'tlellJ pine and hardwoods makes it 
hard to prescribe adequate marking nIles, much reliallce must be 
placed on the seasoned judgment of the men in the marking crew. 
These men must be able to distinguish the trees that should be 
reserved for future grO"wth from those timt should be cut. Poor 
marking is reflected in subsequent l'etul'IlS and cannot he remedied 
for many years.

It is commonly inadvisable to use a mn,l'king ax, as insect or fungus 
;, 	 attacks may be induced. Paint appli(xl with a brush is customarily 

used. Where lnrge volumes of timber are to be marked, a paint gun 
of proper design speeds the work. 

CHARACTERISTICS OF A STLVICULTURAT,LY AND FINANCIALLY 

PRODUCTIVE STAND 


Desirable physical and financial characteristics of a second-growth ., 
short leaf-loblolly pine-hal'dwood&tand will be indicated by making 
a comparison between test block E, which is representative of many 
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undel'stocked forests of this type, and a well-stoekw] area (fig. 20 and 
table 47). 

Thr sta,nd on thr W(,Il-stoel,wl arra (which is not the so-called 
normal stand) r('pn's(,1l ts til(' aY('J'n~(' of thr b('st 10 p(,l"c('nt of the 
presen t uJI-ngNJ sLands on th(' CI"OSSl'tt EX(JPI'illwlI Lal li'Ol'('st. It 
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FWllRg 20.~·1:itltlld stTuel lire diugnulls for t.CR( block E ulld It \\"('I!-,,(ocked arc'a. 

contaills IlPPl'oximltt(']y 101 1.1'('('8 6illCh('s d. b. h. alld 111I'gel' 1)('1' acn', 
so distributt'C1 that most of the' InJ"ger tn'es IHtv(, suIIiciellt room to 
develop large crowns and to pro(hlc(' Ilnnually a J1utximull volume of 
high-quality matel'ial Its boardfoot volume has been estimated 
on the basis of a deta,ilrd crllis(' in ,vhich only merchantable logs were 
tallied. Assllluing good mal'k('ts 1'01' th(' common grades of Imubel', 
this stand eontains 12,]]2 board feet (Illtl'rnatiollal }~-jnch rule) of 

I> 

I 
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usable timber per acre in trees 12 inches and huger in diameter. 
Under markd conditions that might be r('gnrcieci fiS u geneml avel'llge, 
probably ] 0,500 f('('t per acre could profitnbly b(' logged fl,nd milled 
by it large snwmill (fig. 21). 'I'll(' \'0111n1<' in 6-incl1 and lurgcr tree's 
fiffiounts to 2,570 cubic feet, of wllic'h 2,Ofj8 f('et is in 12-ineh and lnrg!'}' 
tl'('('S. (Thesp st!LtNl1('lltS r('fpr to conciitioJls nt til(' ('nd of thr cutting' 
cycle, brfol'e the eyelic ('ut is lnhn.) The 1iml)('1' stand on bloek E 
dol'S not appNlr to be seriously understoeked ns regurds totnl lllUnber 
of tn'l'S per ncre. Like most othel' presl'nt-(lfi:y second-gl'owth stands, 
however, itis noticeably lludrrstockcc] with trees of tlH' Inl'g('I' dinmetf'I' 

elassf's (n,ppendix tfible 79). This typieitl stnnd hILS u,pproxim !ltdy 

58 1)(,I'('('nt us mnny 1:]'('('s ove/' ii inriH's in (\irull('t('I' as Ih(' \\'pII-stocked 

sLfind, but lIns on1J 2:3 pt'l'epnt as l11u('h 111PI'CIHUltnbk volume. 


TA1l1,E 47,-C1I11nllulil!t' Iflill!' of sla'lld Ilwl 10/01 II'/Id S(1'w-lillll!fr volul/les 1)l'r acre of 
Il'sl hlock R !lnt! of a 1I'dl-.,lork('(/ fore,~t area 

~nw~lhlll)(lr \"OhlllH' (1n
Total mlulI1e tNllnlioJlul I,-jm'h rule) 

~1inimurIl dimlll'tl't br(ln~t 

hi~h (ineh,'s) ~1'('5t \\','11, 'I'l·~t \\',,11- T~st 
 \\'1'11

hlork slockNI hlo{'k s(orked hlock stocked 
I-: arf'tl E IIrell

E ~\n'n I 

(,,,hjc Cubic Iiocmi Board 

"l\'UfllJJer ,.:.VUUlfJU feel feel feet [ect 
.\ 12 ao 87

11.1 fl. I
26 -... ~----~- ... ~ .. [j 50 35 401125 -.. ~-"-- . . .0) 

\;,\1 no UHti.. ~-~ ~- .2 1.:1 \I
24 .. _.. -p.-. -. -~ -

.:1 ; 2.fi 14 !?:;:i 1.72:JSIl 
2:l .... - .. _.". -.. -- :lUI 124 2,U21>LJ 22
22 

~--

I :l.GO;'..---- ... -.. -.~ .. --- ' " Jtl i~2 ;1-17 liO 
21 -_ .. - .. __ . .n ! 4, f,:19------ .. 1.1 .s.t- fiti il·1 :102 
20 , lOO .'\sz; 484 5,IlS9

I.~ 11.310 
:l.1I 14. ;, Wi I, Uti2 iS2 6. i29 

18 2m, 1,2\0 \,0811 7,765
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j 
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The condition of til(' stnnd on the wdl-stod,;:c(\ fin'n is onp that can 
pnsily be brought abouL by propel' Il1nnagl'IllPllt of c:-"-1sting stUIl(\s. It 
tukes onl~y 15 to BO years to trnnsfol'm a stand with a surplus of small 
timber into om' with a goou proportion of Inrge timber, if cutting;; arc 
properly distributed. Incicientnlly, the an:-mge gl'fl(\(> of the logs in the 
unma,nagecl stl1nd ('.an be grcfitly improyerl thl'Ough proper 1llu,l1nge
ment pructices all'endy discussed. 

Table 48, bnsed on'the cXl\,/llple illustnltcd in figme 10 and on other 
examples cited, indicates eloscly bow investment vl1lues would be dis
tributed on the avcrngp fully utilized o.(,1:e of forMt within the short
lea'£-loblolly pine-hnTClwood zone. The estimates on which this 
table is based are not, of courso, precise, find mu,ximum stumpfige 
values for immediate cutting vary among different localities. On the 
whole, however, the estimu,tos lne believed to rcpresent a very close 
upproximntion of the maximum pl'Odudivity, inH'stment vnlues, llnd 
returns attainable by reasonably good. forest pl'llctic-es. From the 
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F422106-4~135t 

FIGURE 21.-A, This bank of logs, pulpwood, and hardwood distillation wood 
represents the annllal growth Oll 40 acres of well-stocked shortleaf-loblollypine
hardwood land. B, This is the stand from which the material shown in A 
was taken as the fourth ann\1al cutting of 1 year's growt;l. 
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gross investment returns shown in table 48, 1 to 2 percent must be 
taken to cov,er administrative costs (including fire protection, etc.) 
and tl1..'{es. Under the present conditions of understocking these costs 
seldom exceed 40 cents an acre annually. 

TABLE 48.-Desirable distribution of investment vahle on average fully stocked acre, 
brfore and after periodic cut on 5-ycar cycle 

Uncut stand Timber cut 

Inyestment or 
Forest investment Item I :Mer utilization 

challt value 
able Volume Trees Volumo Value 
trees 

.Per Per 
unit acre 

MJt. I MIt. 
Number b. '111. Cord. l Dol/'Ir' Dol/ars Number b. m. Cords Dol/araSoil _ _ _•• _________________________________ •______ ._____ 2.50 ___ -. __ . _____ -. ___ , ___ . _______ __ 

Inl11rov(Jlllents _ _______ ... _________ ..______________ • ___ ... _ 1.00 .. __ ______ ... "'_"'_____________.... ~-.. .. ~ '"'_~~ 

Seedlill~s alll[ saplillh'S _______.______ ________ ________ ________ 2.50 , _____________ •____________...._ 

Smail timher .... ---------__ SO -------- S 1.00 I 8.00 20 -------- 2 2.00
l.I('dhllrl timber____________ 35 7 ._______ S.OO 56.00 S 1.6 ._._____ 12.80 
Large limbeL __ ____________ 10 S ________1 10.00 50.00 3 1.5 __ ...___ 15.00 

'rot."!.. ___________•___ ~--12----S-1 19.00 t 120.00 --31----a:l--2- 29.80 

Residual stand 

PotentialAnllualInYest grossAnllual yolume yalueForcst inyestment item I Volume ment annualincrement 2 incremlue earnment :1 ings' 

MIt. I PeetI 
b. 1/1. Corels Dullars Percent b. 711. Cords Percent DoUara

Soil. ... __ .. ____ •______________ .\.. . ......... __ 2.50 
 o o
Improvements......___________............. ____ 1. 00 o o 
SeNlIin~s und saplings _____________....._ .• _..... 2.50 o oSmull tlluhcr•• ___________________ .______ 6 6.00 ------ii- ======== ---0:3ii- 8 0.48Medium timher_________________ 5.4 ________ 43.20 S 432 ________ 10 4.32Large timber..._._______________ 3.5 ________ 35.00 :I 105 ________ 3.5 1.22 

'.rotal.__.._______________ ._ 8.9 6 90.20 17 537 .36 21. 5 '6.02 

1 Within ench 5 years the small-timber class should provide (in a-ldition to trees cut) 10 to 15 recruIts to 
the medium-timber elnss nnd receivu at least an equal number or recrUits, snd tbe medium-timber class 
should pro\'ide (in ndeli! iOIl to trees cut) about 3 to 5 recruits to tho large-timber class. 

, Simpl(' iuten'st rllte. 
l ,Realizllbll) fit Ill'xt f1l'riodic cut, arter .5 ycnrs. 
~ Equals l1.7 .l)(·rcent on r~sidua\ investtllcnt including soil~ 

It 11ppefiTS thn,t the fi.verag(' investment per acre in a fully stocked 
forest mRy cventually inCl'ease to about $100, which would earn a net 
of about 5 per('cnt annually. On this busis, at pl'l'sellt the investment 
opportunities in the average southern forest are utilized only to the 
extcnt of 25 to 30 percent. 

Table 48 shows the expected periodic cut if the stand is managed 
on a 5-year cutting cycle. Outting at this rate would ut.ilize approxi
mately the entire growth and therefore yield app'l'oxiulI1tely the entire 
accrued money yalue. Owing to tbe size of the timher included in each 
periodic cut, costs of logging, mil trl111spol't!1tion, and milling would 
be !1t their lowest level (as shown by !1mple dl1t!1 in this report), and 
re!1lization v!11ue at !1 high level. 

, \Under good manl1gel11ent, cutting of merchantable saw timber in a 
quantity closely approximating the yolume of medium and large 

http:31----a:l--2-29.80
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timber in the residual stand after the periodic cut assumed to be made 
in 1942 would occur in the next three 5-year cutting cycles, as shown 
in table 4g. Aftcr the 1957 cut fl, stnnd capable of yielding 8,900 
board feet of logs and 6 cords of pulpwood would be left. In table 49 
these futm'e values are discounted to 1942. 

TABLE 49.-Approxi'llwtr Vall/f, clirrent (lnd discounted 10 1942, of three cuts, on a 
5-year cycle, in residual sland represented -in table 48, and of sland left by the
third of these cuts 

~---

VnhIti dis(>(lunl('cI to IfH!? nt t!iven 
Item Curr~ul rnt~ or compound Interesl Volume value , 

ap('f('cnt . 5 prrCNJt 8 perceut ho n~rcen 
I ,------~'--- --~---- 

1947 cut________________________ ,'ffl,b.11I, Corti., J)ol/'IT., f J)oll"rs J)oll"r., i Do/llus I J)OIl"T,'1952 cuL.____________________., :l.l 2 20.80 25 I,q 18.·J'3.1 2 20.80 , 22w 17 ~.''',18.20 13.S0'" ~,1957: 11,4~
Cut. ___ •_. ____ •__ .,_••_•• _ I:1.1 2 29.~1J 10.13Residual stand ._......... 14.3:1 9.39 7.1 3
8.0 6 VIJ.20 5i.OO 21. ,S.9--- ":l~i----=:~~_All 3 cuts o.a ---olso,~o 1;6.98Cuts plus 1957 residual sland 50.!J7 I 37. II18.2 124.$8 43. 47 112 I , 99.35 , iJ.90 58. i ()

."-

Values presented in table 49 illustrate how prospective incomes of 
different datt's may be cOl1solidnkd at a given time by discOllllting at 
Tates comm('nsllrnt!' with Ilppal'('nL I'isks. During the tl'n,nsition from 
destructive liquidation to consen'iltive investment prnctices, it is to 
be e~.-pected that the discount I'at!' may be as high as 10 pl'rcent. 
However, in European countries with stable govcrmnel1 t well-m1111 agcd 
sustained-yield forest Pl'op£'J'ties have jm7 aI"in.bl.y been valued so 
highly that interest earnings were nt a low rnte 0]) the capitaliz('d 
value. Additional experi('1]ce in sllstaill('d-yidd management of 
forest properties in this country must be acquired before complete 
harmony cau be estllbJished betwt'en vnJuations of timbe!' for imme
diate cutting and nLluations for llolding as gl'owing stock. Oareful 
selection of timber to be im'Juch'd in ench cyclic cut should gradually 
produce reSCl'\Te stands in which most trees have greater value for 

fUl'ther growth than fOl' inul1C'dinte euttlllg', 


Indiscrimill a.te clear cutting, whieh the nnthors believe is injuriollsin 

old growth because it disturbs the conLin uity of production, constitutes 

a more extremc waste in young stands. It has been shown under the 

discussion of fiuaneinl maturity that Yigorolls pine tl'{'('s 12 to 20 

inches in diameter will 111nkc high earnings if they are simply left to 
grow, (This is true to a lC'sscr degJ'c'e of ha\'dwood tl'('es of thnt size,) 
The inycstment vnlues of sllch timber often are capable of eal'lling 
10 percent or more annually. In stripping such timber from millions 
of acres each yca.r, timbcl.' owners al'C sacrificing the stands at the time 
when they are a.bout to make their most rapid growth and produce 
vast quantities of wood. Stripping of the stand usually causes 
loss of 10 to 30 yeaTS of the productiveness of the cut-over area. 

Owing to the smaller tree sizes usable for pulpwood, stands can 
be stripped much closer in pulpwood than in hunbe\'ing operations. 
Where this short-sighted policy is followed for long over n. large area 
the lumber industry must disappear, len.ving to the pulpwood industry 
all the forest-production costs of fire protection, taxes, and 
administration. 
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Pulpwood produced nnd(']' thC's(' conditions will inevitably be much 
more expensive tha,ll if fMest mann~cmcnt w('re sllch as to utilize the 
forest's CfipfiCily for producing higher-value ma.t('rials. em'eful 
studies, herein reported. \la,ve sbown thfit pulpwood find other cord
wood Cfin be produced economically fl'om tops of saw-timber trees 
finel in improvement cuttings find thillnings. Conversely, the studies 
haNe shown thfit high-quality, pine or hnrdwood sa,wlogs emUlot be 
produced economicaJly or to the full cfipacity of the forest without 
frequent removal of in redor trees and SUL'plus smflll trees from which 
sfiwlogs cmmot be obtfiined. The snlll(' is true in greater degree of 
co['(lwood iudllstries that use harclwo()(1s, From 40 to 50 percent of 
the total wood grown under cfll'eful ll1allngemellt will be unsuitnble 

in size and quality for hjgh-grude sawlogs, und should be put to 

othee uses. 


It should be clCiIT from the fOTl:'golug thu.t the best management of fi 
forest calls for inte~J't1tcd lltiliza,tion of the timber. It is impossible to 
~row wood of strictly lmiform sizes and qlH1.lity, but disposing o[ 
sllt'plus small trees at the propel' time can grefitly increase the mte of 
growth ancl the propol,tion of high-q\llliity mntcl'ia1. Wherever 
selective 111 anngl'I1H'J1 Lis en.rc·fully prnctiel'd eonsta,ll t efforts aTe made 
to iI1Cl'cHse thC' pereclltllge of In.rge timber, nnd as a result higher-
quality wood is produced. 

DETBIDIlNA'rroN AND PElHODJC ClII::CK OF ALLOWAHI.E ANNUAL CUT 

CALCUT.ATING THE CUT FOH TlfE I'HOI'EH'I'Y as A WHOLE 

.A.lthougll light sell'etive cuts at frl'q\ll'nt intl'l'v!l\s may maintain 
certllin yields on definitl' arl'as, it is I1l'('('SSHry to know fiS eurly as 
possiblc tll(' npproximnh' volume of timhl'l' tllllt can be cut annually 
from the ('nlire property without cleplc·ting the growing stock. In 
the early years of or~nnizpd rnnnngeml'11t, detl'l'mill:llion of the volume 
of allowuuee nnl1unl cut must be bns('d on a prc·liminnry ('stimate or 
inventory of tlw totnl merchantabk growing stoek and n predicted 
growth in merchalltnhlt· volunH'. DC'tniled sun'eys fCIl' obtaining tlll'se 
datu are costly nnd-wholly out of pl:1CC, since yields of second-growth 
shortlen.f find loblolly pine forests ('un be chunged so rnpidly through 
good or blld prnet1eC's. For this reHson, it is bl'tter, nt the beginning, 
t,o be s!ltisfiecl with reasollnblP n,pproximntiolls of volume of growing 
stoek amI rate of gmwth flnd to eOnel'l1tmte e~-pen(litures OIl ma.nage
ll1('nt, prnetices that will build up pl'Oduction. 

11 forest owners do not han' information from recent timber cruises, 
the c1w(tj)('st and b('st method of obtnining fi reflsonnbly n.ccurate esti
mute 01' merchantable volume ancl growth mte is by a line-plot survey 
conclucted by a competent technician. Such a, surye~T -will Yfiry ill 
intensity depending Ul)Onthe size of the propl'rty and lU1iformity of the 
stfinds; usually less than 5 pereent, and on large properties u much 
smfi1ler perc.entagc of the total arca need be included 1n the sfimple 
plots. Based on the volumes of stands and rate of growth obtained 
on these sample (lreas, the total volume of the mcrcilalltfible growing 
stock and annual inel'pment for the property as a whole are deter
mined. Me.thods of forecasting growth described by Wahlenberg in 
Department of Agricul tme Teehnieal Bulletin 796 (7) are recom
mende.d as effective. Theoretica.lly, the maximum allowabJe cut 
for any period for a managed forest is the tot!ll estimated growth of 



',,> l' 

96 'l'ECHNlCAL BULLE'l'IN 86], U. S. DEPT. OF AGRICUL'l'L'RE 

merclianta,bl(.' size classes for a. like per'iod-actunlly the necessity of 
buiJding up the less thnn fully stoeked stands usually encountered 
limits the allowable to a volume somewhat less than the maximum 
cut indicated. 

SELECTrNG AlmAS TO BE CUT 

After til(' total nllownblt' cut has bel'll tI'PPl'oxima,tcd for the' property 
as a whoI<-, tIll' ll('xi ste'P is to dl'cidl' upon tIl(' loca.tion and order of the 
cutting opt'l'ations. In dptel'll1ining the' order of cutting, tht' need of 
the various compa,rtnwnts for cutting should bt, cardully considered, 
but in tlltl final analysis th(' dl'eision as to time and placl' will be affect
ed by tIl(' ]'t'quil't'nwnts of good logging pl'llctic('s in order to lwiuce 
costs to the' minimum" 'l.'he cutting plan should not bo rigidly binding, 
since changes in market conditions mll)" nt'c('ssitatt' ehnnges in the 
volum(' of futUl'e fl.lll111ul cuts and also in the kinds of materials to be 
cut. During thC' first cutting cycle, it is, therefore, advisable to desig
nate the areas for elltting only 1 OJ' 2 yt'nJ's in advuncel'athel' than for 
5 or 10 ypars. Normally, in lal'gC' prop(,l'tips, it is best to fix the allow
able annunl cut fo1' NIdi' block onc(' evpry 5 0]' 10 y('ars ll'aYing fre('dom 
of action in tht' location of the cut to takt, care oJ cultllral Il('eds and 
other local condit.ions. 

TI1P cut dUl'ing tIl/' {'a.l'ly Y('ltl'S of ma.na.g('uwnt should include (with
in ('colJomic limits) a.ny compartments in which tn'C's have bepn spY('r!'ly 
damaged by dang('rous ins('ct ini'l'stations, by r(,Cl'nt forest fir('s, 01' 

by windstorms. It should 1l1so include within limits of the nJlowa.ble 
cut thosp compal'tm('nts most hell.vily stocked with financially matuJ'p 
01' overmatul'p timb(']' as well as those younger stands seriously in nel'd 
of improvement cuttings OJ' thinnings beca.use of oYercl'owding 01' other 
conditions unfavorable to growth and future yields of high-quality 
mat('rinl. In tensiv(' and costly survl'ys are not 11t'Cl'SSary in ordel' to 
locatl' thosl' compaJ'tmpnts in l]('C'd of jml1lt'dia.t(, clltting, but n c('rtain 
famjIiarity with stand eonditions in the PJ'oPPl'ty must be maintllim.d. 

CALCULATING THE Al:'LOWABLE ANNUAl, CUT Fon CO)JPART'}IENTS 

Periodic cutting, such liS is 1'Pcomml'ndl'd in this publication, will not 

lead to better-stocked stnnds and increased and more valuable yields 

unless cutting of the growing stock is rl'gulll.tcd on ('~ch compartment 

as well as 011 tIl(' forpst prop('rty as a whole. A tImberland owner 

enkring upon conscrYativ(' management is immediately confronted 

with the problem of dl't('rminillg fo1' t'ach compartment splpcted for 

cutting during a particulnr Y('ar, tIl(' eut of sawlogs, pulpwood, and 

other products that should be made. Thl' total volume cut from all the 

compa,l'tmcnts dlll'ing thp year should be illl'NLsonablc agreement with 

the total u,Howable annual cut for the whole propt'rty. 1'-'01' cach com

partment the cut should at least be (,quaEed by growth on the reseI'VC 
stands during tIl(' cllsuing cutting cycle, In order to reservc as much 
high-qUality growing stock as possiblp .. light Cll ts i),re l'ssputia.l. With 
light cuts, larger areas must be logged in order to obta.in the fixed 
volume required by the mill. ConseClueutly, tIll' whole property will 
be cut over within a relatively short period and successive cuts Oll, each 
compa,l'tmpnt wHI follow each otl1('l'at intervals of 3 to 12 years. The 
short cycles should prove to be profitable, because a much better reali
zation 'of tll(' yaInes of the growing stock will be obtained than with 
long cycles. Periods of fast growth immediately after cutting are less 

• 
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likely to be followed by periods of slow growth as the stands close in. 
Distribution of the trees is also under much beUer control than it would 
be if cutting were done at 15- or 20-ycal' intervals. 

Determination of allown,ble cut depends upon several factors of 
which the most important arc growth rate expected ancl present vol
ume of stand. Volume growth is usually estimated for a :3- to 12-year 
period. If the expected volume growth is computed in terms of a 
compound-interest rate, the percentage of the forest growing stock 
that theoretically can be added by gro'wth in a givcn cutting cycle 
can bc computed from the following formula,. (7), in which p is com
pound interest growth percent and n the number of years in the 
cutting cycle: 

100 
Allowable cut=100 - (l.Op)"· 

If a cut is to be mfl.de immediately, obviously only tIll' yohllne of trees 
to be left should bp used in calculn,ting growth on tlll' l't'Sel've stand. 

Table 50 shows, for yn.l'iolls compound-interest growth rates and 
various cutting cycles, tIll' percentage of the yolume that can be 
remoycd ill any cut with the expectation that it will be restored before 
the next subsequent cut. 1t shoukl be understood tllat such values 
as thcse are only approximate, owing to the fact that thc growth rate 
may increase or, if the cuttil1g cycle is long, deel'<:'nse because of grad
ual closing in of the stand. In any case, until a stand has been under 
management long eno'ugh for the 'tolumo l1l1d tIll' growth rate at the 
time of each Cll tting to bpcomo constl1nt it. will be neCl'ssary to use 
approximl1tiol1s and to dClwncl to a considerable degree on judgment. 

TABLE 50.-YolulI/c of C1tt,1 in 1JCrccnt of forest growing stock, Iheordically restorable 
at a given annual rale of growth within a given cutting cyele 

Ratio of restomble cut to volume of growing stock before cuUing if main
tninable compound·interest rut.e of growth percentage of residunl stnnd ls-

Cutting cycle (years) 

I 2 3 4 5 6 7 8 	 12_9_1~ 11 

Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per- Per· 
cellt cent cellt cellt cent cent cent CCllt cent cent cellt centL _________________________ 

1 2 3 4 5 6 7 7 8 9 ]0 11 
2______ . ______________ - _--- 2 6 8 0 11 13 101 In 17 19 203 __________________________ 

4 _________________________ 


3 6 0 11 J.I 10 18 21 23 25 27 29 
4 8 11 15 18 21 24 27 29 32 301 36 " 

~ 

5 ___.. _______________ .. ______ 	 ~ 22 20 35 41 43a 9 14 IS 25 32 386________ ..________________ 
6 11 ]6 21 25 30 33 3i 40 H 47 49 

i __ ...... __ ~ ___ . _.. ~__ _-______ 7 1:1 HI 24 29 34 38 42 ·15 ·10 52 5 
8, ______ •• , , •.• _.. __________ 8 15 21 2i 32 3i 42 46 50 53 57 60 
9~. ______ ~ __ _____________~ 9 16 2a 30 36 41 46 liG 51 58 61 64 
10_____••••••_......... __._ 10 18 26 32 39 ·101 4!l 5.J. 58 m 65 Il8 
11 ............_•••••••• ____ 10 20 2$ 35 ,12 47 52 57 61 65 Il8 71 
12_____ .•• ___ •••• _•••••••.• 11 21 30 38 14 50 56 \lO fH Il8 71 7 
13•.• _____._._•._••_.____" ]2 23 32 40 '!7 53 58 r,3 6. il 74 77 
14. ~ __._•••••__• __ • __ ••••._ ]3 24 34 42 ·19 56 61 66 70 7·1 77 80• 	 15. ____••••_•••••••____._•• 14 26 36 44 52 58 6·1 Il8 73 76 70 82 
16... __• __ •••.•.•.________ . 15 27 38 47 ,14 61 66 71 75 78 81 64 
17••_••__ •••••_•••__•••____ 16 20 40 49 .56 63 Il8 73 77 80 83 85 
18•••.•_. ____ " •__• _•• ____. 16 30 41 51 58 65 iO 75 70 82 85 87 

17 31 ·13 53 60 67 72 7710____• __ •••___ ••• ___...._. 81 84 86 88 
20••_. __ • ___ ••___._••._. _., 18 33 45 51 62 60 i4 79 82 81i 88 90 
25••••_•••• __.•_•.____•____ 52 62 70 77 82 85 88 9l 93 9422 30 

I 
.~ ~ 

1Of) 

t Allownble cut=IOO-(1.0 p)" • 
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. 'The figures given in table 50 represent maxima. If the total allow
·able volume indicated in this table is cut from eaell acre during each 
.cutting cyc~e, there is little possibility of incrensing the amount of the 
growing stock, although through selection the quality and distributioll 
'of the stock may be improved. Since one of the chief objectives of 
'management, usually, is tl) increase the volume of the growing stock, 
the percentage of volume to be removed should be graduated according 
:to the volume of growing stock present, from the maximum (given in 
table 50) for well-stocked stands down to perhaps half as much for 
'Poorly stocked stands. 

The percentages of the growing stock to be Temoved in 5- and 10
year cutting cycles from stands of various volumes, caleulated for a 
6-percent compound-interest gl'Owth mte, which is typical for large 
areas of shortleaf-loblolly pine-hardwood forest, are given in table 51. 

TABLE fil.~S?(gge8Ied proportion of volume of saw-limber growing stock r to be 
,. cut, in each clIcle, from stands that a:re growing at /.Ire rate of 6 percent compound 

interest each !lear 

Volume of growing stock I t-o 	 Volutlle of growing stock I toPresent'l!row. 	 prCS{lut g:rowcut. hy cutting Cycl\, 	 cut, by cuttinl! cycle iDg stock JJ!'t illg stock per

acre (board neTl) (bollrd 


feet) fcc!;)
fj yenrs 10 yellrs 	 5 yoars 10 years

--1------- ------ - ---------
Percent; Ed.ft. Percellt BiI.!f. Percellt BrI.ft. Percellt .Ed.!t. 

10,000......._... 25' 2.500 44 4,400 .;.000••• _..__.._. 16 800 30 1.1iOO 
9,000... _._._. __ . 23 2,070 41 :1. n!1O I ·'.000.. ___ .••••• _ 15 UOO 27 1,080 
8.000. _____. __ ._. 21 1.1180 as 3.040 I'. 3.000 .....___ .••• 14 420 25 750 
7.000. __ •• ___ . __ • t9 1.~30 35 2,450' 2.000............ 13 2nO 22 440 

6.000............ 	 17 1.020 I 33 1,980,: 


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


J Volume by Iuternutionnl >4-inch rulp, in lJH'fchuntahle lugs) or trees 10 incit(ls or more d. h. h. 

For stands cOlltaulil1g 10,000 feet 01' more, log scale, of sawlog timbe!' 
per acre in trees .above 12 inches in diameter, it is suggested that the 
cut be' so calculated l1S to be pqualed by the increment that may be 
expected during the ensuing cutting cycle, so that at the end of the 
period the stand will again contain 10,000 feet, log scale. This cut 
would include about 25 percent of the volume of the medium and 
large timber on a, 5-year cyeie, or 44 percent 011 a 10-year cycle. 
About 2,500 feet, log scale, would be removed from the stand on a· 
5-y"ar cycle. In stnnds containing only 2,000 feet, log scale, to the 
acre, the cut would be held to 22 percent of th(\ volume or 440 feet 
log scale, on u 10-y(\ar cycle, and to 13 perecnt of the volume, or 260 

..,feet, on a 5-year eycle. The clifferenees between inerement and cut, 
or 12 and 22 pel~cent of the stu,nd , respectively, would be added to the 
growing stoek. Similarly, smaller proportions of the growth would 
be cut from poorly stocked thnnfrom well-stocked stands. ';~ 

Anyone wishing to use tbes(' data should first determine the approxi
mate growth rate on thr property involved, and if the rate is some
thing other than 6 percent should revise the tabulated figures accord
ingly. A difference in c!ltting c}Tcle likewise ne('.(>ssitates adaptation. 
After the table is eonstrueted, an expel'ienced forester can easily 
train a marking crew to estimate ocularly with u, reasonable degree 
of accuracy the volume of material on each aere and to give individual 
treatment for each condition found. 

The periodic cut of sawlogs, cOl'(lwood, etc., from each compartment 
should be measured and recorded. III order to check whether. the 
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total volume of the periodiC' cut 011 a given compul·tment is restored 
hy at least an equivalent voluol(' of growth during the Nlsuing cuttiug 
cyele, inventories of th£' growiug stock of smull, medium, and large 

,timber should bc taken immediately after tht' present eut and just 
hefol'e the next selective cut at the end of til(' cutting cycle. The 
difl'erenct' in volume of till'se two inventories is tht' net volume inere
ment of the compartment during the cutting cycle. If the inventory 
reeognizes log grades as well itfl volullws, the ehang(' in qunlity and 
vuluc us well us in voluJ1w, eun bc' chccked. A study of mortality 
and othcr factol's illli ut'ltC'cd b.y eu tting should be included. 'fhis 
continuous iuvcntory method checks also til(' su('c('ss 01' fl1ilun' of the 
marking pro('edlll"(' find is madC' with a view to p('rf('cting cutting and 
managemcnt proeedur('s so as to J"l'alizc maximum productivity. 

In ('hecking thl' Cllt agaillst the growth for the whoh' property, it is 
not necessnry 01' dN,irnb\P to malu' chpC'ks ill pvcr.v compartment, but 
rather to use snmple l'olllpnrtm('nts well distributcd ill the various 
forest conditions Ulroughout the whol«.' property. Thus, Over n 
()(>riod of s('vt'l'nl l'U tting eyC'lps, expel'ienee t'IUI b(' necumulnted grad
unlly llnd mudt· to pl'Odu('(' both inncHsing \'olume yields and illCl'eas
ing finuncial !'('Iul'lls. The I'Csults during eHch cutting cycle should 
be reccrded SyStl'IllH ticn.lly in n. nuumer to discloSl' trends in growth, 
volume, and condition of small, medium, and large-timber growing 
stock. A method of settillg up ndequn.te forest managemcnt reeords 
is discuRspd in Chapter VIII of Spit'dive TimbpI' ~lanagement in the 
DouglaR-Fir l\l'gion by Kirklnnd and Hrundstl'oIII (.5). 

MM'.-\GEMENT COSTS AND J{1n'UHNS 

Pliv/1,te forest mnllngem.ent dept'mls not only on regulul' yields of 
SitW timber, pulpwood, and other forest products but also on a reason
able margin of !'etul'll over costs. Gross and net ret~Il'llS per acre per 
annum from stands with vn,rious volumes pl'I' /1C're, scaling down from 
10,000 feet, cut nc('ol'ding to thl' I1ll'thods suggested here are given in 
table 52. If the entire nll10unt of CUITl'nt growth is cut from a stand 
containing 10,000 fel't log sculP of profitubh, sawlog material per acre 
nnd i11 addition pl'Ofitnble pulpwood or other mn.tcl'ial, the yield pet 
ncre every .5 Yl'nl'S should be 2,500 to 3,000 feet of logs worth $25 to 
$30 (at a stumpnge mte of $8 to $12 pel'l\'1 feet b. m., International 
}~-ineh t'lllc) plus 2 standanl eQt·ds of pulpwood worth $2. The totn.l 
gross income per acre every 5 years should be $27 to $31, and the 
nnnun.l in('oml' $5 to $0. Instead of til (,S(' rounded-of!' ';,;tumpnge 
values tn.ble 52 shows reu.lizu tion vnlues Luken from the study data. 

Table 52 shows that defieil'neil's in growing stock reduC'e net returns 
from management e\'('11 more thnn they reduce production mtes per 
acl'C. This is bc('nuse most timber-g-rowing costs arc cLetermined by 
acreage, regardkss of rnte of production. 

'fll(' conclusions to 1)(' drawn from thesc' fig-ures are quite apparent. 
The timberland owner IlIls n cho;e(' of thrl'l' programs of action: (1) 
He can continul' to ('ut nil tht' growth from badly understockecL stnnds 
and obtnin rehlrtlS approximately equivalent to thl' can-ying charges; 
(2) he clln continuully cut out the high-quality trees, until he has only 
eull and weed trees thn.t will produe(' littl(' or no ineomej or (3) he CRn 
remove less thnn the total volume growth of hjgh-quality materin.i 
and continually nit outtlH' low-quulity trees, and Lhus in a relatively 
Jew years inCr('lIsl' til(' rl'lurIls pel' a(Te by severn\. hundred pel'C'ent. 

'i'~ .. 
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TABLE 	52.-Periodic (5-year cycle) and annual yields and rel1lrns per acre Jrom 
second-growth 'pine-hardwood stnnds oj various volnmes 1Jer acre 

Yi('I(lin 
5 Yf~Hr~ 

Stand I I~r 
ncro (board 

feet) 

I Volutl)(l it\. tT('('e I() illcilrs or mOr(' d. b. hw. by Inh'Tlultiollnl Ji~il1t'h rui(', 

J R~'nlizution vullH'. $;10.81 (l1'r M hourli fQOL~ 

3 Rcnlizutiol1 \~nhll', $1.lii pcr (:0[(\. 

4 Ctilculntl'd 011 th ..' bnsis or $:.!.ifl ;;t'r l\{ fl'(lt ns pruftt lUlll ri~k fQr: logging Hnd lItillin~ HIHI $O.lrt l)(Ir cord as 


proOt unf! riHk for producin~ pul,.\'·'"OlI ill II", \\"o(ld~. but not illcludill~ huulill!!'. 
s Ineludinj? tnxt.'s.l1rt.\ proWcl.ioLl, administration, nud rorcstn;' l'harg(ls, hut not indwling iull'rcst. 
a Including stumpuge, iO.ll1rest, Ilnd uninsnred risks. 

'\ViLh full stocking of 10,000 f('('(·. 01' morC' pel" n('I'r nile! n gl"Oss l"dul"1l 
fOI' stumpngc, pl"Ofit, and uninsul"ed I"isks of $.'i.RO IW1" 11.('1'(" til(' gl"oss 
rcturn O!l. 50,000 ael·('i." would 1)(' $29a,000 PC'I" annum and the net 
$280,500. This stntemellt is of intel'pst ollly ns showing what could 
1)(' n.ecomplished on a I'oI"t's I propCl"ty of l'onsidl'l"nblt' sizt' hy system
Iltically building up growing stock oyel" a period of s('venLi yeal"s; 
properties in such cXc('lknt condition do not exist. A stocking of 4,000 
feet pCI' acre mny be typical of thl' bettcl" gl"adc· of existing scconrL
growth short.lcaf-loblolly pilw-IIll1"llwood PI·OlwI·ties. .For nn al'('n so 
stocked (lable 52) the' gl"oss alllll1Hl l"etllJ"JJ pel" Hel"e is about $1.41, 
and th(' gl"oss rPlul"t1 1)('1' 00,000 n(,I"l':O; is $70,i)OO. Dl'duc!ing costs of 
$12,500 (tnbk :):3) Iran's it nd I"!'tlll"n fOI" thn.t H('I'('nw' of $5R,OOO. 

T,\BI,'~ 	 .53.· Ji:sUlI/ail'd limbe!' groldn!1 ("{)81.~ /01' (/ 5-Yl'flr c'/Illing cycle 

(:.'05l ,wr.1O COg, Iwr(\)SI JH'r H('n~ Cost IH.'f tU,'n-"CCJ~t il('Jll 	 lllTllS for;, 50,!lOll t1<'rcsror I ) ('ur for ;"i .r(·ur~ 
y\iHr"> for 1 YC"llf 

(ll 	 (2} (:H t·l .. (51 

Administrnt.ioll $n.Wi $11.2.i SIn. on $2. 5(Kt 00 
~F'orl':;t, PI"Oll'l't iun .0., .25 IU 011 ~,[,(Ili. (,1
'faxl's .IJ • I;) :W. (KI '.i"iO.OIJ 

'('olul .._.... 	 ~ 25 1.2., liIl.OO 12••500 00 .. 

CUJ\CLl!SlON 

Contrllry to (Inri il'I' ex IH'el H Lions. til(' moc.\('t'11 world (/{'pentis moru 
Ilnd mOl"(' on the products of !Ill' fon'sL In the (·xisting Will" cmergellcy 
it hns bpCOIlH' nccessury to subsLiLut{1 wood .in numerous lISC'S for which 
mdal nnd OtlICI' mn.lel:inls hnvl' long bl'('n prcfert·C'd. Fon'st pwducts, 
pnrticlllnrJ'y thosp of high grade, :11'(' bp('()lJling scar('('. Thl't'(' art' sou.nd 
rensons for bdi~'\'ing thnt in some ficlds the' liSt' of wood is only in ils 
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infancy. Tn the' South, wood as a Taw material is of paramount value' 
because' of its availability throughout an extl'llsivt' territory as a 
support to. widely distributed industries. The great public need for 
continuing production creates n,ll cqunUy great demand for manage
ment of forest resolll'Ccs. 

'fo increasl' outputs of factory products, new capital must generaliy 
be invested. To increase a fon'st area's ou tput of tim bel', extensiv(' 
new investment is usually Unll('Cl'SSfLl'Y; on the contrary, under thl' 
methods described here the process .is aMended by contillual realiza
tion of net income from the forest, through frequent, widely dis
tributed cutting operatiolls. 

N atuml second-growth sllol'tleaf-lohlolly pine'-bardwood stands west 
of th(' l\:lississippi HiveI' arC' cha.racteristically un(wen-aged. TIll' 
old-field stands, though ('ven-aged, al'('. h('iPL'Ogenf'ous as to diameter 
class. It has beell sllown that the small-timber class (trees 5 to 12.9 
incht'R d. b. h.) is of low value for immediate utilizatioll hilt incI'eas('s 
rapidly in size' and ,'alue; that thp valut' of the lI11'dium-timber clnss 
(trees 13 to 20.9 inclll's d. b. h.) is modern.tp hut incrNLS(,S rapidly; 
and that thc' vnlul' of largl' till11wr is high hut incr('ns('s slowly. A 
system 01' sell'divl' managc'l11ent. under which tIl(' materinl cut consists 
Ilwinl)1 of trN'S that :11'(' linn,ncinlly mattll'C' promisps rdul'lls that may 
bC' l'xlwct<'ll to illcr{'!IS(' over n, period of years. In making plans 
for sP}('div(' maung(~mcnt of a forC';3t property, t1l(,I'cforc, the first 
problem is to dpt('l'mine whether the initial l't'S( l'ietioll of yield pel' 
ncJ'C' thnt may 1·t'slIlt from limiting tl1l' cut to financially mntuJ't' trees 
will undulv inC'I'l'nsl' COSiR. 

Hl'sults'and conclusions from tlw studies aJ't' summarized as follows: 
1. 'I'll(' cxisting sC'('ond-gTowth short1enf-loblolly pine-hardwood 

stands nl'e genC'rnllv uncierstock('d nne! contnin mnllY worthlcss and 
low-qlltllity'trceR..An OWllcr of sllch a stnnd must mise both the, 
qUlllil~' and Ow qunntity of tllp growing stock beforc be can obtain 
signifienntlv in('I'(':18(,<1 returns. 

'2. A sys'tc'm of irnpl'O\'PIlIPnt cutting nnd light utilization cutting 
on n short <'yell' is the bl'st menns of rnising both the qunlity and the, 
quantity of growing stock n.nd nt tIl(' snme time obtaining i])eome 
from tllC' property. Light euts also result in much less fire hazard 
thn n hC'u,yv ('u ts. 

:1. TIll' '(,ORt per unit \'olume of fellillg and bucking siLwlogs is 
appl'oximntC'I~' tIl(' snn1(' wll(~thcr the cut per aerc avernges 500 board 
feet or 5,O()O bonrd fl'C't. 

4. If lise is madt' of trucks wi.th dunl-whecl trailers, which in dry 
w('nthel' ("nn 1)(' dri"PIl to nny point in tIll' woods, tll(' skidding, londing, 
and tl'ud;:-lliluling ('osts pc]' unit volume a]'C' very little greater for a 
per-H.Cl'(' ('ut of 50n honrd f('ct thnn for one of 5,000 bOflrd fet't. Use 
of this equipment makes it possible to log nny portion of n, large 
timlwl'NI un'u immediately after timL:r is danHtged by fire. lightning, 
illsect~ (II' wind. 

5. (listS of logging and milling per unit volume' (specifk figmes on 
which art' given in Parts 11 nnd III and in ccrtnill appendix tables) 
decl'Cftse as tree size iuel'C'ns('s. 

6. OJ the lumber produced Troln the pine logs selectively cut on 
the study area 2(\ p(,l'eent was grnded B nnd Bdter, 27 percent No.1 
Common, 34 JWl'C'pnt No.2 ('ommon, nnt! 19 pel'(,pnt Xo. 3 Common. 
Because most of th{· lowcr-quulity trees were removed in the first cut, 
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r. 
the lumber grades 'will undouhtedly improvC' with each succerding
cut. ThC'mill or grcC'll-chain taUy for pirw logs cut on Hll' study area 
overran thr Doyk-Scribner rule \).Y Ii) perC'C'nt, but llIHIl'lTall Ow 
Internatiollal }Hnch rule, thC' Serihncr rule, and the cubie-foot rule 
by II, 3, and 49 perccnt, respectively. 

, 7. Data on relativ(' l"l'IlJizntion YallH'S of trees hy ] -inch diametpr 
, clllss, from 5 inc]ws up, show a ris(' of \'fllu(' with inen'flsC' in tn'(' si,w. 
Rates of nnnual ('nrning based 011 sawlog utilization C"uhnillute nt 
ahout 15 perccnt on tre('s pllssing from tlw 14- to UH' 16-inch size und 
clodine with inercnsl' ill siz(' ft'OIl1 thn t point on. 

S. The stumpagc-n·alization valu(' (1IifrC'rcncebetw('('n snl~'R vn.lue 
of lumber and eosts of produetion, pxc:luding stumpnge, profit, nne! 
uninsured risks) wns uSllalLy Iwgativ(' for tre('s undC'r 1:=1 inc1l('s nnd 
positive for inrgl'r tn'('s. Owing to variation in tree quality the line 
b(,twC'en positiw nnd npgntiv(' vnluts is not shurply ddilwd. Logging 
operators should nim to nsoid ("tItling mllny trN'S of doubtful valu!'. 
The stumpngt' rC'lIlization vallH' for n pill(' trei' 17 indH's i,1] dinmPil'l:, 
which WIIS about the avcrngt' siz(' of tr('('s Clit in the study, was about 
$7 per ~il fC'd in 1940. 

9. The importl1ll("(' of log- grncling is broug-ht out by the fnet, for 
('xample, thnt stumpnge-TPn.lizntion \'nltH' per ~r fed lumi)(,1" tnlly 
was $11.01 for 12-inch No.1 pine lo~s, $6.84 for 12-inch No.2 logs. 
and $0.00 for 12-inch No. :3 logs. Yalues for other log sizl's were found 
to vnrv sillli!nrly. 

10. 'Bec'flllse .of the present widl'spread mm'ket for pulp",\rood 
throughout til(' shortlenf-loblolLy pine I"('gion, tn'(' lops llnd also wholl' 
trces that nl'C unprofitable for saw timber and not Il(,l'ded liS growing 
stock should 1)(' eu t ill to pul pwood, or other p!"Od lIet,s. 'When pulp
wood was eu t fl"om tops of saw-tirn 1)(,1' pill<' tl'('l'S, Ilct valucs of $1.0;) 
pcr cord for lO-ineh b-ees down to $O.Ofi fOI" 24-inch (1'('l'S, and lleg-ati,'C' 
values for InrW'I' LI'C'l'S, WC'["1' I·eillizl'd. "'hen pulpwood was Lukell 
fl'om defective :1nd low qlwlity trpcs in impnw('IIH'llt cuttings, tht' 
largest net income pel' cord wns $1.:39, I"('ldized fl"om 9-inch pines. 
Even 5-inch pinl's showed a net vnh1C' of $1.02 pCI" ("onl. FOI' UI(' 
wholC' C'xpcrinH'ntn.1 opC'l"ll.tion, 011 the IWl'rnge about one-half (:onl !wr 
Nf feet (Doyle-Sel"iimel" rule) of sawlogs wus taken (!"Om tops and ill 
improvement ("uttings. 

11. UndC'l" appliention of the prineiples of for('st mnnagcment sC't 
forth in this rC'port to stnnds of vnrious dpllsitics, tll(' following nd 
annual incomes al"(' pre,dieted: Wi th 10,GOO fl'pt (Ill tel"llationn.1 }~-in<,h 
rule.) growing stock 1)('1" U·Cl·C' and a ("ut equuling thl' full n.mollill of 
growth. m01"(, thnn $5 p(']" acre; witll 6,000 feet p.'l" acre und a ("ut '. 
amounting to nbout thr('('-fou1"ths of til(' g-rowth, about $1.50 per lIere 
(plus an annual addition to stumpnge vnllle of growing stock averaging 
aJ)out $1 per ane); with 2.000 feet per a(T(' nnd n ('ut alllouuting to 
hulf the growth, nhout $0.20 (plus an addition to stumpage value of 
growing stock fLYcmging $0.60) P('}" u.cre. 

12. The informnlioll obtainc·din the pn'sellt studies illdieates thht 
owners of badly lIIHlerstockNI stands have the choice of (1) removing 
volume as fast as it is added by growth or fn,ster or (2) cutting less 
than is added by growth and gmdllally buildillg lip the stands to a 
well-stoeked and highly produetiv!' conditiOIl. Under tIw first pro
cedure the l"etul'ns fl"om pn'st'nl ulHh'l"stoeked stands are low because 
of the {'utting of too mallY small t~'ees, ilnd futlirc rctUl"1lS fl"om fmthel"
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depleted stancls may be less, whereas under the second the net returns, 
induding increment on the growing stock, may be gmdually increased. 
Besides earning all taxes and adminjstrative and other timber-growing 
and logging costs, stands with 2,000 feet or more of sn,w timber per 
acre may increase to 10,000 rcetor morc of saw timber 1)(>}' ncre, after 
which they should return fl.lUlutl11y $5 01' mOre pel' nen', 

In genernl, thr tested results of these stud ics show that thr great 
arens of pinr-hardwood fOl't'sts in the region west. of t\1(' ~,ljssissippi 
River present a vast opportunity for enterprising manngcment. The 
stendily incl'('nsing demand for fon'st products jllslifil'8 grcn.t n.ctivity 
in this field. SllCC(,SS in mn.llflgement rrC[llil'rs not only production of 
nil incl'eHsing flow of forest products y(laI' by ycal' but. 11.180 produdion 
during OJ(' Ill'xt 20 to 80 yenTs of n.t letlst enough ndditionn.l wood 
growth to doubh' the presc'nL volume of stnnding timber. Even this 
incrense would lenve tIl(' yields nnd fill:1lwinl returns of the southern 
forests below their mnxim·n.. D('spitt' pn'sent demnnds Oil the forests 
for wflr mt1tel'ials ilnd sllbstitutl's for other nHlt('l'inls. cutting should 
1w ('ontillctcd il1 t1, mn.nllc'r that will !envp to tl1<' post-Will.' world im
1)L'ovl'd forest stands I'lltlH'1' thnn fOI't'st ruins. i 
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APPj':NDIX 

Boillllical'lwme 

Pines: 
P':uus ('cldna/n ______________________ _ 
P. Incda _________ _________________ _ 

Harel\\"Gods:
.t1 eer '/"ubru.1IL ____________ . ___________ .. 
[i'roxi-I!l(,S U'InedCml(I. __ ' _. ... .. _•• _. _' __ ._ 
Gflrya (,,:;n. Hicori(/) SPIL .• __ . __ -. _. • 
Ll:quJdmnbar styra.cijlul/,___ . ._. ___ .• _ 
Nyssa. s1J11'lliicCt ______ • .. _ - ..• " _, - __ • 
Quercus alba __ _____________ ., _. ________ . 
Q. nigra___________________________ •••. 

Q. 1Ihellos __ -- __ -' --. ------------ ------Q. rubra.• __ • ________________________ _ 
Q. ,.Iellala. ______ . _______________________ _ 
Q. I'C[IIUU(L _______ . ____ __ 

U['II/./(8 (lmericana_ 

Common I/QUIt 

Hhortl('llf pi ne. 
Loblolly pine. 

Red maple. 
White aRh. 
Hickorv. 
H\\'('etgilIll. 
Blackglllll. 
Whitt' oak. 
\Vat('l' oak. 
Willo\\' oak. 

HOllthel'l1 red oak. 

PORt oak. 

Black oak. 

Alllerican elm. 


TABLE 54.-11[OIl'lIIili(lie requ':rcmen! and cosi 1 1JCr/og /or IO!lghtg 1Jines, /Jy/og s'ize 

Diameter 1 --." ,. I' I' - -:--11"""-' 

(:~gr.1:) 1_:'ilIN~llil~~d I Skidding LO~:~~~~i~I'r~c:.~'=_,_- ~~, ~~~~, 
i I ! I ' , : ,: I~Uflll- . .I\[U.II- i . ~\lflU- ! ;\ltln- t ..\lUll- I 

lIlillUll:Jt, Dollars 1 'minules J)ollar8171l;nllle.~· J)ol/ars! 1uinllles! j)Ol/fLfl~ '1"iuuies; ])ollars J.Vu1IIbt!r 
S...... ____ 7.00: O.OH ·1.50 i O.04U, 1.70 0.018 4.80' O·OS2 18.00' 0.187' 

Il __ .,.___ 8.00' .on 4,50 .n·1Ii 1.70 ,018. 5.24 .090 19.014 .201 ii 

10.._______• 0.00 .05:1 4.50' .01(; I 1.70 .018 I 5.80 .OOH 2U10: .216' 41 
11..__ ••___ • 10.20 . om ·1.50 .(H6 1. 80 . OW' 6.40 .109 22.00; .2:14 i9 
12....... _. 11.20 . miG 4.50: .OW J.SO, .OI!l 7.07 .121 2·\.57 .252 ; 12; 
]3........ 12.40 .073 ·1.50 i .Dill J.1l0 .020 7. sa , .la·I' 20.ti3' .273! 125 
14....... _ ]:JAO .079 4.,'il1: ,O·I6! 1.90 ,020 R. 71 • H!l ~~. 51 • ~>\H ' 144 
15 14. ,10 . (lS5 4. flO I .IHG 2.00 .021 0.75 .W7 :1!1.6.5 • :1I0 122 
16==:::::::! 15.liO .0112 ·1.liO: .1H7: 2.10 .022 10.95 .187 a:l.2,l .:148 102 
17. _.....1 J(:. ~(); .!I\l~ :!.80 I' • O~~ j ~.?O, . o~a 12.2:1' . ~~~ ?I!. ~~ . :ISO r.n 
18.......... , 18.•0 .10/ ,>. (10 •On. •. ,10 .0.·1 La. 27 ••• , .l8. " • .JIO 40 

19......... · Ill. SO , .117 5.ao .0.,5l 2.50 ,026 14.07! .211 ·11.67 .4ag 2S 

20........ _ 2l.40 .1261 5.70 .059, 2.60: .027 I~.~~; .252 H.·" .41H 24 

~21:: •• :: ••••. ,; 2:1.20 i .137' 0.:10 
•.... ~. 25.40, .151l 7.10 
23 .._______ : 27.00 .103 8.00 
2-1.. __• ____ : 20.80 ,17(\ U.O(] 
_. ___I~_,.__ . ____ ..____.-. 

Il\[un-millutl' mil'S: ,Felling und 
2 Distllucc, -I mill'S. 
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.01i5 2.RO .02\1 10••1, •.2(H ·17.57 .·1!)2 . 12 

.07:1 :l.loj .032 15.07 .21jS 01.27 .523 LO 

.082 :l.30· .03·1 lo.!lI .272 oJ.SI .551 3 

.U03 3.1l0 .0:17 W.07 ,~75 5S• .f7 .f)SI 1 

IJuckiut;, ~;O.OO5U; skidt!iu~ aut! loudiug, $0.010:); truck huul, $0.0171. 
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'l.'ABLE 55.--111a7!-hoIlT requh'cment and cost 1 per j}[ board feet for logging pines, 
b1/ log size 

DOYLI~-SCHLBNgH HULE 

Log: size 

' - l'~lIil\l! lind Loading on Skiddillg Truck halll ~ 'rota.
Diam. vOlumel bucking trllrks 
etcr , (board 


(inches) feeO;

\ 

-«~-~~--- ..~--------1----------..
.A[all .\£111/' JJu."~ ..\lUll" i .l1u/I·I hOllr.' _Doilllr.• hQl1r~~ IIollrs - J)ollurs IIQllr.1 f)o!lur8 j IIQllr., Dvl/llrsf)~~~,OsS I8_ 15 1 i. i78 ' 2. 75 ".000 I.RSO 1.17 ' 5,33:; 5.48 : 20.000 12.48 

II ~'O Ii. nOi 2. afi :l.750 2. :11 1.41i j .88 ·1.3Gi 4.010 J Hi. 201 , 10.03 
10 27 5.656 I. 06 :!.77S 1.71 1.0·10 . .05 :1.,,80 :1.68 12.003 8.00 
:~ .::::! 30 ·t.722 1.07 2.0Sa I.2S .8a3 .51 2.91i3 :1.0.5 I IO.nOI 0.51 

411 :1.810 1. 35 I. 531 .9-1 .!H2 .as 2.40li .1.14 
13 'I q"o 1.].1 1.102 - .72 I .4n5 .30 I: ~: .:~! ~: ~~~ 4.26 
].I ~:: I ~:(;\il . U5 .00-1 • fiG .382.23 

.,i: O'N 
i~lil 1.80 I 5,'i2G 3 •• 14 

Jft 103 2.330 sq -"8 ,4.5 ,32-1 .20 I 1.57H 1.02 I ,1. OliO 3.09 
IIi 12(; 2.00a .7a :tiOS i ·3-

( 
.27S 1- , I.·HS 1. olD' 4.3Di !L 76I, H!) 1. ~7!1 .liO • .1:1, .:13 .240 :15 I I,aus L·11 I 4.oao 2.55 

I~ 17fi I. na .61 ' , ·liG .20 .210 .1·1 I 1.20-1 t.:l0; a, GD2 2. :14 
IU 21J1 1.6·12 .~s , .·I:1!l "27 1. 2P i 3.455 2.18 
20 2~'!l .1.558 • ;,5 "i15 .25 :~~~ :l~ . U~; , 1.10! 3.2:13 2~02 

~1 2[>8 1.'1(19 0113 .·107 .2':; · lSI . II J.?~ I ~. o!~ 1.91 
2'2 2ti9 1.405 ~ 52 • ·_!O1l "5 .179 .11 .•13 _.0,. I.SI 

320 1.·138 .61 .417 :2H .17:! .10 :~~.820 I +§.5' ;. §5~ .1~ 72 
:140 1.42:1 .50 •430 . 26 .li2 .11 • iOi . .19 1 _.19 • 1.66 

ll\"'['J~HNA'['llJ1\AL U·[:\('ll HULE 

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


37! a. 'J;'h~ 1. 12 2.027 t 1.2.; II. i(in -~~:1(i21 2.22 S.108 5.00 
·15 2. 1H)3 1.05 . 

f 

l.nUi 1 1.0:1 • OW .:In 1.911 1.99 7.201 4.46 
5-12.778 .9S 1. :ISO .86 5'}1 .32 1.700' U)4 6.482_ 4.00 

I. 15-1 • il :'Iii~ , .?'U 1.0·11 i 1.0U, 5.872' :1.61 
I~~ I ~: ~:\3 J~ .H:3S I .6.S ~ 375 .23 Ui3 i 1..52 j 5.110 3.15 

97 I 2. 131 .. 75 ! .7i:{ I .·IS .320 j .20 i I.a·w I l:~~ 4.575 i 2.81 
lli, 1.1)09 .071 .641 I .3!! .2-;1 • Ii 1.2,11 2.51 
lall 1. 727 ,OJ j~~ i .3:1 .2·1(1 ,15 I.wn: :t. ~'O ~: g~~ I' 

2.29 
')1.1162 1.605 .5i .211\ 'f .13 1.I~i_ :to JG a.·121 2.l5 

ISti 1. 50;; .53 · ·1:10 , :27 .lU7 , .12 I.O!IG- I. 13 3.228 2.05 
211 1. ·1:1S .51 .~n5 .2·1 .J~2 .11 I.O·IS, I. OS 3.0na 1.94 
2:37 1. :192 .·m 3-'; · lin I • II .9S9 ' 1.02 2. gao I.S5.. ;~ ,
20-1 1. :l51 .4S . :aA{) ,11)-1 • l() • g~'!l .Ilr. 2.80-1 I 1. i6 
202 1. 324 .. -17 I .alio • IIi!! .10 .iii2 •Sri 2.7LG: I. f>S 
321 I. :l1U .·m I .:lGO : ~~ I' .101 .10 .814 .81 2.{jG3· 1.63 
350 1. 31-1 .40 · :lSI .2,) , .ltl7 .10 • i58 . i8 2.610 1.58 
3iS 1.3J.1 .40 •anT .. 2·1 ; .159 .10 .700 .73 2.579 1.53 

_i__L_____ . I 

SCIUII:-1EB HUI,E 

S 2Il 4.02:1 1.42 2. 5..l.)t~ 1.110 O.OTi' O. GO 2.750 I 2,81 10.345 6,46 ...... \
!! . . .... :1(\ :1.704 1. :jl 2.0h3 1. 2S .787 .·111 l) 01 1)6 f 2.49 9.000 5.5i 
10 

~ 

45 3.3:1a 1. 17 I. G07 1.0:1 •n:lO •au I ~: 148 I 2~ 21 7.778 i 4.80 
II .. , 55 :1.0!1l : 1. OU J.ali·1 .8·1 .5-15 .~! I I.ga!l ' I. U9 6.939 4.26 
12 (ill 2.705 I .95 1. 087 .07 i ,·135 ~ _I I 1. 708 1. io 5.935 3.65 
1:1 8tl 2,·10:1 .85 .872 ' .5·1 .3OS 1. 517 I. 50 5. HiO 3.1i 
].I lOll 2.IOi . i·' • 70S • ·14 .2'.19 :is

.,q 
L3GD ]'·11 ·1.·183 --, ( 

? . • 15 121) I.U05 .ut i .505 .37 ,. 2U;3 .10 uno i 1. 33 ·1.055 2.5.1 
iii 141l 1.7·15 0'> .5.15 .32 _~tii .J.! L22,j t 1.20 :l. i20 2. :14 
Ii Iii 1. fi37 .fk~ I .4(i8 I)IJ .2l-1 J.W2, 1.22 a. fiJI 2.22 
l~ lOG I. 548 .55 .425 :2(. • lOt] ·t:~ i 1.12~ 1.16 3.2tl7 2.09 
10 22L I 1. >l1l3 .5a t 

I 

.400 .25 .189 .)1 i 1.0Gl : 1. 00 3. H3 1 I. 98 
j20 2·J7 1.·1+1 .51 .:185 .2·1 .li5 • !lU3 1. 02 1.88 

21 . 27·J I. ·111 .50 .aso , .21 .liO .11.10 I • U2'J : •!IS ~:~i:~ i 1.79 
22 .•. 302 1.402 .,10 • ilU2 .2·1 • 171 .11 . .Sli5 .89 2.830 . 1. 73 
ZiJ_ ... _ 1.3!H • ,10 .,10-1 .25 .107 .10 .~U-I .S:l 2~ iGn I. 6i 
2·L ... ,," 1. aSi .,)(1 •.J1I1 .26 • HiS .10 .748 ,77 2.722 1.62~~ I 
--~.----~~-

IIllan·hout rntt)s:Fcllillg' und hucking', $0.35:1; skidding ull<llonding, $0.617; Iruck haul, $1.028. 

Z Inside burk. 

3 Distance, ·1 miles. 
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TABLE 56..--1I'fan-houl' 1'eqll'il'clIlent and ('ost 1 per 100 cubic fcet lor logging pines by 

log size 
"; 
j 

Logslz~ 

I'elling and Loading onSkidding Truck haul' 'Potali)ialll· ""alulllel huckillg trucks 
etcr' I (cllhic ; 

_(incheS) ,_~~_I_ -~----r------ -~-"'-.~--.- I~ --~~----

I .'{,w· AfuII' ,1\ {mi· i ...\[un· .'[all·
hOllrs Dollars Jwur,y DOllar" hours . Doll,,'8 I hours D.;Il(lr,~ , hours DOl/"rs8-. _____ ... \ :6.1 1. 91a 0.fi7 1.2:10 O.7H 0.46,1 i 0.20 1.311 1. 35 ·1.918 3.07 

9•.•.. ., ... , 7.1 1.878 .(iO I. Of>O .05 .309 .25 1.2:10 1.27 ·j.503 2.8a 
10..•. 8. :1 1.807 . (i., .0U·l I .liG .3·11 .21 1.16fi 1.19 ·1.217 z.no
11. __ 0.8 L7as .61 .70f> I •. \7 •:lOn .19 1. 088 1.12 3.804 I 2. :19 
12. 1l.S 1. fl82 . fill •nan .an .2054 .15 .!lun 1. 03 3.471 2.,13
13,. :: 14.2 I. ·1.55 .5L .528 .a;1 .22a .14 .910 .9·1 3.125 1. 02 
I·L ..... lG.!! 1.321 .·17 .4+1 .27 .187 .12 .859 .88 2.S11 1. 74 
J5._ .... w.n :.224 .4:1 .as:I .2·1 .170 .10 .S~u .85 2.110(; I.G2 
16•.,..... , 22. () 1. 160 .41 . :!ao .21 .1.55 .00 •80S .83 2.452 I.M 

25.7 1. (JSO .:J8 •:1Il .19 .J.I:I .09 .71la .82 2. :J3(i 1.481~::·:::::1 29.2 l.o:m .37 .285 .17 .1:11 .Os .757 2.212.78 1.40 
19.•• __ .... 32.7 I. OO\J • :15 ~ :liO .17 ..1'" , .OS ! .717 .74 2.12a 1.:1-1
20._ .._•••• 3G. :I .usa .35 .202 .Hl 'll!) .07 .(i75 .70 2.0:!!) 1.28 

40.1 .96,1 .3·1 .2U2 .Hi .6 .07 I .li35 . (iii I 1.977 1.2:1 
43.S .007 .34 .2iO .17 : liS .07 .5UO .61 , 1. 951 l.W 

.973 
24, 50. G .982 .35 .2fHi .JS .110 .07 i .520 ..,5 LU2ti 1.15 
~:::::::::! 47. a .34 .282 .18 .116 .07 I •ntH .5S i I. !/:12 

i 

I. 17 

,__ .__ ~_~___ 1_
,--,~- -~ ---~- -


1 ~l.nn-hour rntcs~ 'Felling and buckingJ $O.35a; skiddillg nud loading, $O.617~ truck haul, .$1..028. 

, Inside bllrk. ' 

1 Distllncc, 411liles. 


'l'AB1;E 57.-11Ian-lIIhl'Uie reqnil'clllcul (11/d cost 1 per log for logging /wrdwoo(Ls, by 
log wizr 

Di3Il1cte.•r ! I 
inside Felling and Sk' II' LOlldill~ 011 '1.'r·Ick hlll,l ' Total BusisIbark hllckin~ '\( ( mg irueks • 'logs' 


(inches) 


;"',UI!': ----~I/":.-'---!~\/::-----~\ltl1l' I I-·-,-[a-II-'-:!-- 1--
millulesl DOI/(lr8 1. minilles, ])ol(ar,,; mill II/e., DolI(lrs '(IIill/l/<8. Doli(lrs m.i/lltle., Dollars .NII.//Ibu

9•. __ . __ .__ 12.20; 0.072 Ii. ao O.Oli5 2. (1) O.O:!.'; 7.75 0.1:13 2.S. n.5, 0.21)8 6 
10._ ••____ • 13. tiO; .080 i 5.80 • OliO 2.·10 .025 7.7" .la:l I 20.55, .29S a3 
ll__ ....... 15.00' .0bS. 5.40; .!l5G 2.:1II: .02·1 7.S:1 .1:1·1 r aO.5:1 .30;2 65 
12 __ ._. --

j 
11;',10 .097 I 5.30 I' .05; 2.20' .02:.1 8.07 .1:1S i :31.97 .31:1 124 

1:1...... 17.1:i0 .105 "..1IJ .OM 2.:l0! .02·1 8.47 .1·15 i 33.97 .3all 105 
14 .. __ .__ JU.20 .113 5. GO 'I .05S 2.50 .021i 9.10 .157 ' 36.49 .:lM 126 
15.. .... 20.00 .122 It 00 .002 2.70 .02l; 10.2:1 .175 39.5:1 .:187 94 
Ju .. _.... 22.20 .131 Ii. 50 .007 I :1.00 .031 .11.51 .107 -Ia.21 .426 8·11 
17..... 23.00 .1:10 I, 7.10 I .073' 3.:lO .0:14 12.05 .221; 4f;.!!;; .407 6.1 
18._.... 25.00 .148 I 7. no .081 I 3.60 .0:37 1-1.55 .249 i 51.05 .515 .53 
JO __ ._... 2U.liO .157 I 8.80 .001 i ·1.00 .IHI Hi. 23 .2i81 55.ti3 .[>07. 32 
20.. _...... 28.20 .!li(j !l.OO .102 I ·1..10 .0,15 li.11!I .30S t.iO.40 .021 2-t 
21. .• _. ____ ( ao.oo .177 I1.0n I .Il:!. .J.!iO .050 IU.sa .3:l!l li5.73 .ti79 26 
22.......132.20.19012.20.12(\' 5.ao .U5521.7-\ .372 il.44 .743 11 
2:1........ j 34.40 .20:1 1:1. no I .140 5. SO .0tiO 2:U·I ..406 77.5·1 .809 12 
24______ .. :17.00 .21S 15.10 .Ii~i 6.:10 .01i5 25.82 '.~t:!,~ 84.22,1 .bSl 8 
25... 40.00: .2:l0 16.80 I .m Ii. SO .070 27.IlR 0 91..;8, .957 2 
2u_.. 43.60 I .257. 18. 70 .193 7. aO r .0;5 aO.22 .517 90.82 1. 042 6 •• 
27._... 47.80 I .282 i~~SO L.::.L i.80 .080 i. 3~~J~~:_~~~:~ 1.132\ .3 

I :r.ran·minnte rates; Felling IIl1d bncking, $0.110511; ski<l<linglln<llondiug, $O.01lJ3; truck huul, $0.0171. 
• Distance, 4 miles. 

http:132.20.19012.20.12
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TABLE 5S.-1I1an·hour requ-i-rernent and cost 1 per 111 board/eetjor logging hqrdwoods, 
1)11 log size 

DOYTJE·SOIUBNER RULE 

Log size I 
Felling and 'Lolldin~ onSkidding 'rruck hau! 3 TotalDiam. !Yo!umc t buckin~ trucks 


ell'r ' (board ; 

(inches) lect) i 

---,-----------,---)._---.'----,-
"\IulI- I .\11111' I .\/al/· I .I[UI/- i .'/(11/
hOUT., ! J)OIlUT.V hOllT,' ])o/leltS /WIIT., Dol/ars hOIlT,' j DO/ltITS' hOIIT., Dol/ars 

9. __ .••..•• ~ 7. Oil i 2.48 3.621 2.2:1, 1.552 0.!l1i ,1.-154 I 4. [.~ - Hi. oas 1~: ~~ 
10.'""••.•. 
II ......... 47 g:~ill i:~ ~:m l:n IJf~ :gb ~:i~} t~g, t~:~~~ 6.42 
12 59 4.Ii:la 1.1l" 1.4U7 .\12 .621 .:~~ 2.280 2.a5' 0.031 5.2'J 
1.3, 74 ,1.009 1.42 I. 211i .75 .518 .32 I. nos I.0G 7. (;.51 4.45 
14 92 3. ·178 1.2:1 1.01-1 .0:1 . ·1.1:1 .2S I. G05 1. 71 Ii. GIO 3.81i 
15 .lI23.0(;5 I.ns .8\1:; .55 .402 .25 1.522 1.575.882 3.-15 
lfi 13-1 2. ilil .IlS .80S .50 .a7:l .23 1.·132 1.-17 5.37-1 3.18 
17. 
IS i~ ~: ~~~ :~ :n~ ::l~ :~i~ :~5 i Ugg U~ t ~~~ ~j~
It!. 20!1 2.121 .75 .702 .43 .310 .20 I. 29-1 1.:!a I 4. -Ia(i 2.71 
~>(J 236 1. !IU2 .70 . mIll .4a .:m .20 1. 270 1. ao I 4.272 2.63 
21 21H I. SQ·I • (Ii • (104 .43 • ao!) .111 l. 252 1.21l 4.140 2. r.s 
22, 211-1 1.820 .(l-! .002 .43 .:l(JU .18 1.232 J.2i -I.O-I!l 2.52 
2..1.. . __ 325 1.70-1 0" ,m17 .4a . !!'J7 • LU J. 217 1.2., 3.970 2.40 
2,1 ......._ 357 1. i27 .61 .705 .4·1 .2!H .IS J. 205 L 2·1 3. !I:H 2.47 
25 ...... _. 3110 1.700 .liO .718 .4·1 .2'JI .Ib Lim; 1.23 3.Ul·1 2.45 
26 ........_ 42·1 J. 71·1 .61,.735 .4i; I . ;;28'~ 1 .18 1.18S 1. 221 3.92,1 2.46 

2·_1._-_-_••_-_.-_-.:...._4_59-'-_1._7_36_·-,-_._01_,1_ ~~5~J~_~.": _~_IS~I._1._1_82-,-_1_,_2_1..:..-_3._9_51_1..:..-_2_.4_7 

9•••••••••• 47 ·J.320 2.23·1 1.as I 0.957 2.748 2.82 10.26.1 6.320.50 I 
10 ••••••••• 57 3.977 LllOli 1.05 1 .702 .43 2: 2tiu 2.:1:J 8.6H 5.21U~l11 ••••••_•• IlQ 3.02:1 1.28 1.:10,1 • SI • S5li .34 • 1. SOl 1. !l4 7.3i4 4. 37 
12._ ••• _._. S3 3 q'l'1 1.10' 1.01\-1 .liG .H2 :27 I. G20 1.07 fi.41U 3. ill 
1:1, •• _••••• 100 2:UU7 1.05 .lion .ij!) •:1S:J .2.' i 1. ,112 1. -15 5. (j(j2 3.2<J 
1-1 _. __ ••••• 1211 2.IiU7 .IH .77S .48 .3-17 .22 ! 1.270 1.:n 5. OIlS 2. !I.5 

f) "")15••••••••• 1-12 2. -118 .85 .71H .4a •:117 .2(\ - 1. 201 I.~·I 4.1140 _.1_ 
10......_._. JUS 2.242 .7!1 .fi57 .40 .:l03 .Hli 1.1(j;j 1. 20 4.:165 2. r.s 
17......... ,, __ .. __ Isn 2.051 .N .(126 .au .291 . Iii 1. 142 1.17 .J. 140 2.48 
18••• ___••• 21·1 1.9·17 .00 .615 .as .280 .17 1.1:1:1 1.1G 3. <J75 2.40 
19•••• __ • __ 240 1.847 .65 • OIl ·as .278 .17 1. 127 1.10 3.B1l3 2.311 
20____ ,,_•• 267 1.71l0 oq .01S '18 .275 .17 1.1.2a I.HI 3.7iG 2.3a 
21._. ___•• _ 29.5 1. fiO.5 .no .621 : :18 .2iT .17 ].120 L I,'; 3.71:1 2. ao 
9'> 32,1 1.6f)(; • [18 .628 • ~\O .27:1 .17 J. 118 1. 15 3.U75 2.2923:::==:::: .(HO .27:1 1.118 l.153iH 1.020 .57 .:19 .17 a.1l51 2.28 
24 ...... ___ .. __ 38.1 I. 602 .57 .054 .40 .2ia .17 1.118 1.15 3.IH7 2.29 
25___ .._._. 417 1.5!1!] .57 .071 .41 .272 .17 l.llS 1.15 a.llno 2.30 
20. __ ••__ ._ • (iIl:l 4S0 1.615 .57 .4:1 .270 .17 1.110 1.1.1 3. HOi 2.32 
,27••_.____ • 484 1.(HG • [>8 ,716 .4-1 .2G9 .17 1..121 1.15 a.752 2.34 

,t 
9. __ ._••__ • 38 5.351 1.89 I 2.7li:l 1.71 I. 18,1 0.73 :1.3\10 3.49 1 I:.!. nUi 7.82
10._ •••____ 47 4.82:1 1.70 2.057 1.27 .851 .•;:1 2.748 2.82 10.479 6.32
ll._ •• ____ _ 58 4. :lJO 1. 52 : 1.552 .DU .nol .41 2.2f>U S.773 5.20
12_ .. _____ .._ 72 3.7HO 1.:14 I 227 . ill .500 • :jl l.sr.s nil 7.4(10 4.3a 
13. " __ '_" 8!1 3.aa:1 I. 18 1:011 Q~ .431 .27 ].581l I.G:I G.:UH 3.70 
14. __ • __ •• _ 108 2.IIIi:l 1.05 • 8G4 • (>,j • aSG .24 1.-118 1.4li 5. n:1l 3.28 
15•••_•••__ 129 2.061 .IJ.I .7i5 .48 • :l4!1 .21 1.322 1.30 5.107 .2.99 
10. _•• __••_ 152 2.4:14 .8li .71:1 .4·1 .32\1 .20 1.262 1. 30 4.7:18 2.80 
17•• __•••__ 176 2.2:-15 .70 .072 .-12 .312 • .19 1.22(; 1.21i 4.4-15 2.6(; 
18•••_••••• 201. 2. on .73 .65i; .·JO • ~'lI!I .I!I 1.20(; 1. 24 4.233 2.51; 
19•• _•••••• 227 I. !J5:1 .09 .IHO .40 ,2\14 .18 L" 192 1.22 4.085 2.49 
20, ••._•••• 254 1.850 .lill • G[,() • 40 .28!) .18 1.180 1.21 3.IIH!) 2.45 
21. .....,._ 282 1.773 .Ga · liSO • 40 .~~1O .18 1. 172 1.20 3.885 2.41 
22......_•• 311 1.72G .61 .IlM .40 .284 ..18 1.165 1.20 3.329 2. 39 
2:1. ......__ :l41 I. f.s!. • un • (ill5 ••1\ .28:1 .18 UUO 1. I!I 3.7S!] 2.37 
24 ••• _•• ___ 372 1. 1i.'>8 • fill .U77 .42 .282 .17 1.157 I. HI 3.774 2.37 
25._ •••••__ -104 I. Mill .•'>8 .Im:l .·1:1 .281 • 17 I. 154 . 1.19 3.778 2.37 
20•. _._._._ 437 I. Goa .59 • i1:1 .44 .2iS .17 1.15:1 i 1.18 3.807 2.38 
27.. __ .... ____ -lil 1. GUI .60 ·no .45 .2ill ,17 1.151 I 1.18 3.854 2.40 ___-'--_____. __....i 

I l\[un.hour rutes: ],'clliug uucl buckin);, $0.353: skidding und louding, $0.617: truck haul, $1.028. 
2 Insidll bark. 
• Distance, ~ miles. 

',,>-,. 
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TABLE 5g.-Man-hou·r requirement and cost t lle1'lOO cubicfeetfol' logging hardwoods, 

by log size 


Logsiz6 

FcllillJ(lInd Londing on
Diam. Skidding Truck haul 3 'rota!Volume bucking trucks

cter! (cubic


(inches) feet) 

-. 
..J.'/fl'll· ~'['ln- :AfcJ'll- f ~\I11ll-
hOllrs Dollars houn Dollars hour.• Dollars. hours Doilars' hours 

;\fan· !Dollars9•••.•••_•• 10.4 1.!lM 0.69 1.010 0.62 0.4aa 0.27 1.242 1.28 4.640 2.8610••• __ •••• 10.8 2.00H .74 .8115 .55 .3,0 .23 1.196 1.2a 4. [,lj0 2.7511._ ,_ ••. __ 11.9 2.101 .74 .750 .47 .322 .20 1. 097 1.13 4.270 2.54
12.~ ....... 13.6 2.010 .71 .050 .40 .2,0 .17 
 .989 1.02 3.919 2.3013..... _••• 15.S 1.878 .66 .570 .3.1 .2·13 .15 .893 .92 3.58,1

H ......... 18.6 1. 720 .01 50" .31 .224 .14 .823 3.269 

2.08 

.8·1 1.00

15......... 2t 7 1. [182 .56 .461 .28 .207 .13 .786 .81 3.0a6 1.78
16......... 25.0 1.480 .52 .4:1a .27 .200 1" 
 .767 .79 2.880 1.70
17......... 28.7 I. a70 .49 .·112 .2.1 • J!J2 .12 
 .752 .77 2.72G 1.6318•• _••• ___ 32.6 1. 27S .45 • ·10·1 .25 .IS4 .11 .7oB .77 2.610 1. 5S19......... 30.6 1.211 
 .4:1 . .JOI .21i .182 .11 .73U .76 2. S!3 1. 5520 ......._. 40.7 1.155 .41 
 • .J05 .25 .1BO .11 .737 .76 2.477 1. [>321 ___ ........._ 
 45.0 1.111 .3\1 .·107 .25 • .181 .11 .7:14 .76 2.4:1:1 1. 5122......... 49.5 1. 08,1 .38 .·111 .2H .178 .11 
 .732 .75 2.405 l..'iO23._. __ • __ • 53. {) 1. 064 .:lS .421 .26 .170 .11 .73,1 .75 2.31lS 1.5024 __ ....._. 58.325_____ ___ 1. 0.18 .37 .432 .27 .180 .11 .7:18 .70 2.408 1. 51~ 

62.S 1.(l{j2 .38 .·1·10 .27 .180 .11 .743 .70 2.4:11 1. 5226......... 67.4 1.078 .38 .402 .2H .181 .11 .747 . ;7 2. ·lr.s 1. 55
27._.,. ••_. 72.1 1.105 .39 .481 .30 .IS0 .11 .752 .77 2.518 1.57 
1 

1 1\fsn·hour rmes: l'ulling und bucking, $0.:1[,1; skidding und louding, $O.Uli; truck huul. $1.028. 
, lnsidc. hurk. 
4 Disttlllce, " JUilcs. 

TABLE 60.-11la1/.'minllle 'requirement per load and cost t per 1mi! of volume for 

haliling 2 f!i'l/(,.~, by 10(1 size 


COSL 

Volume per loud 'l'inw pcr lond 

~ l~er 1\1" honnl feet j 

~ ~ lCi<) ~ l'iie> Ii ~ e 'g .§ 5'3 ,g .a 0:: ~ 3 (I] 

M ~ "5E: =:: ~ ~ ~ ~~ f ~~ ~ § ~ 
2.~ ~ ~ I ~~ ~ i.;, i "tj 11 :s ~;: It.~ ~ §


! ,s A ~~ ~ I ~ .3 ~ ~ a ?- C5 ;:~ ~ 
1 

E ~ 
v. 


I I 

------ -=-11--I--I~I~II' "1!m'IJ\[!""IJ'I~II·I"\I!I: --~---1--;-
1111/1' 111/11' 'U/III' 711 til· 111/1/· Dol· Dol· Dol· Dol. 

No. ,1Jel.!t. Bd.!I. Bel.!I. IIlc" , II1c8 I II/CS I !l1t.~ I Illes lars lars lars lars jYo. 
50••••• 31.0 SOO 1,5.51' 1,272 252 '1.2'1,01.!151 (1.0217!l.81111:)2,02 3.80 2.01 2.45: 1.21 1 
60..... 20.0 n09 t 1.557, 1,3241 244 4.21 71. 3, 0.02, .n. 81 d1i4. ·14 3,09 1. 81 2.12, I. 15' 4
.0.... 22.:l! nSI! ,,562 1.:!:18! 239 4.21, (13.101 0.021 7U.i>111~3.17 2.07 ,1.(18 l.OG: 1.101 32 
80 .19.7 1.0151 1,577 1,:1801 Xl!) ·1.2~ .51.54; Ii.02 7U.l>IJJ.lI.11I 2.3n 1.57 1.,0' 1.011 411~8o.::= iU U~~ll:~gg l:::~~! ~~! g~; 

1
::~:~~! ~:~~; ~~:~lm:f,:i~ ~:~~I l:~~ L~~1 1:~li ~ 

110 15.0' 1,2:10! 1,050 1.,1851 2.J1! ·1.2·li ,12.19! II.U2r 70.81j1:12.26 1.S.1 1.37 1.52 .04 a!l 
I~~) H.O: 1,287' 1.070; 1.511! 2441 ,1.2-1, .J1.47' H.02, '!l.lilll:!) ..5·1 11'.-('iS5r1 1.:14,' 1.<19 .021 .11 
130 la.2 l,3·nll, HOI 1.552 2451 'l.2.11'11.-I71' U,02.! '9.~qI31.5-1 I. (l·31. 1.32 1.45 .021 42 
140 12.·1 1,3~ll 1. 7!~; l'f:;13/ 2f>Oi ,1.2·11,11.47 li.02: iil.SIII:l1 •• 'i4 " 12111 1.41 Olll 27 
150 11.8,1,'1_0 1,7'011,11_'0 253! -1.2·11 ·11.4, 0.02! 'O.8Ipal.5-1 l.r.sl 1:2., ,_,;0 :89 22 
1(;0 11. at 1,460 1, SlOl 1, HIH 25QI ·1.2-1' .11 •.171 G.02' .9. SIj1:II. 54 1. ?,I: 1.24 US .88. 20 1 

170 .. 10.!! 1,49S .1,846: 1,71HI ;G(:,.!,I ·1.2·11 ·11,'''1 (to:? 7IJ.SldI1l.54 1.,,0! 1.22 11 .. 33·~0. .861 10 
IS0 ••• 10.5: 1,548 I.BS3) 1,73(;1 . 4.2·1/ -11 •.171 1UI2i 7!1.81j]:!l.i;.J 1.451 1.20 .851 II 

~. 1~:M i;3ll~ g~~ 1:~b~I' *~~i :::~:1I {U~II g:~~i m:~lliUI:~l t:~§t U~l UI J~ 19 
210 9.51 1, G{tS 1,1191 I, 849 ~78: 4.2·1l ·11.-17 0.02t ,0. Slla1. 54 1. 3.51 1.13 t.22 .81 10 
220 9.2 1,7H. 2,U281I,880r 2821 ,1.21; .II.4,! 6.0217)1.81 l:n.54 l.aq 1.11 1.20.SO 31230 9.0,1.7521 2,Oliti

l 
1,(12.1, 28,: .1.24; ·11.4, fi.02, 7l).8111:u.54 1.28. 1.09 1.17 .7S 5 

240 8.8,.1,795; 2,.100,1,%2, 2110 .I,24i ·II..l7/' 6.02; 7U.SI 1:11.54 1.25: 1.07 1.15 .78 :! 
250 8.5' 1,830 2.137 1,)~.)2" ?!!tl' -1.2·1, ·11.·17 6.02179.81 m.54: 1.23! 1.05 1.13 .76 4 
2('.0 8.41 1,873 2.174 ' 2,0231 "" -1.2.11 ·11.·17 ti.U21 7U.81 131.541 11.20! 1.04 1.11 .75 2 
270.. 8.2l1,00612.~'O8 2,{)52. 3tH .1.24, ·11.·17 ti.02179.SI{1I.54, . 1S{ 1.02 1.10 .74 1

1 1 
1 Hate pcr 1I1I1n'1I1inuL(', $O.()171. 
~ Distnll{.'~, .. JlJJlcs. i 
'Intrrnnti()lIul ~~,inch rule. 

http:ti.02179.SI{1I.54
http:6.02179.81
http:7l).8111:u.54
http:6.0217)1.81
http:7IJ.SldI1l.54
http:1.2�11,11.47
http:70.81j1:12.26
http:7U.i>111~3.17
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TABLE 61.-·00.~t of hauling pines pel' JlI board feel or 100 cllbic feel for each half 
mile (beyond 4 miles) J by log size 

Lo~size I' f)oyl~. Inlcrnn· . i LQ.!' ~i7.e I IDoyle· II nl~rnll'l I • i 1 . 

(bonrd Scribnt.r tional Scriblwr 1(1) cubic (honrrl ScrilJn~r lionnl Ser bll~r 1100 ell Jle 

~(-hlCh rule (eet : i('(>o r rnll' H'.inch, rule· reelr"('L) ! mil' nlf('

-----1--- - ..~-. '---- ,----1---,----'----'--- 
50. .1 $0. 1·1 I $0.07 I' sO.O!) I' $0. 01 :: no .••_. -j ~o. 07' $(). on' $0. on I $0.04 

~iO _I .12 • .O~ .os .0,> Illso._.... ,07 ,on ,{)O .04 

,0 __ '\ 11 , .0, . ,os .051 1110 .•• _. .0. .01i ,06 .0·1 

80 «,., .11 I' .07 ,os .05 200 • .07 . or. .00 .0·1 

00 .. ,j .10 .O! . (IS .05 '.'.1' 210 ; .07 • Oil .or. I .04


.OR .05' 220 , .00 .05 .00 .04

i\~ ::' :~~ . :~~ .07 .05 ! 2;JO : . eli .05 .00 .041
120:1 .09 .. 07 • 07 .01 Ii 2·111 : OG .05 •el; .0·1 
130 . .OS .06 .07 .IH if 2m " .on .05 • or. 1 .04 
J.lO • .OS •Or, .07 .().I:, 21iO . • or, .05 .05 .04 
150 .' __ • .OS •Oil .07 I .(1I 1'1270 .) .06 .05 .05 I .0·1 
W() .....1 .os .011 .07 .04 

r lnter,tmtionnl ~.I·in(·h rul~. 

TMlI,g 62.' JI(ln-II";n1l/(' 	requIrement and ('osi 1 per log for IO(lding and JlOuUng 
plnes 0/1. railroads, by 10(/ .~i z(' 
.--~--.--.--~- .-------~--

J>inrn('t~'r inSidt' hark ! Loudinll (Ill rnrs ! 	 TOlul ,JJnsis,
'['rnin huul 

(iB('lJ('~l ' .I-> 	 JogsI

J/II11' ~\I(/1l' i J[II11' t .\{f/II' i ;,Vum· 

: Millllie" J)oll(l_~s j 11Iill'll~e! ])ol11lr., 7IIillu/es ! Dol/rm' "';Nulell j)ol/lIrs. ber 
S 	 2.32 (1,0",) O. '" O.U:la fi.20 I 0,0·15 O.31i 0.13:1 .ii
9 .. I)_. "-_I .O:H! .Ti .O:H 0.4,; .OIG , 0.·19 i .131
10.,: • (153 .50 .Oa5 .048 f 

I 41
2.2J 	 n.77 9.7S .13G 
.S2 • 036 0.94 .0·19 . 9. VI I .13(; 70
II. 	 2.1.5 ! .051 

12 	 2.15 ,051 .85 .m7 7. )0 .Of>O I 10.10 .J3S I 127 

13. 2.15 .05J .87 .03S 7.42 .O5;l i 10.44 j 125 

H .. 2.15 .051 .90 .O3\! t.SS ; ,0.,4 10.0:1 I .H2)
.144 HI 

15 ... 2.21 .0.13 •U.) .11-12 7.!lO ; .05G Il.Ot; .151 122 

lG ... 2.21 .053 1.00 .(1·1·1 So 3\l ; • OliO 102
I. 11.00 I .157 


2.27 .05·1 1.07 .017 " 03 l' .004 12.37 165 50 

IX 2.32 .055 1.17 ,Ojl (1:84 I • 070 13.33 . .170 46 

19.. 2.3S .057 1. 20 .050 Ill. V7 H.IH I .19t 2S 


2. ·14 .05S ! 1,·J2 .002, 11.0·j 15.80 .205 2·120_" 
1. 57 .0UO ' 13.23 .00H 1•. 35 .224 12
21 2.5.1 • \lOI 	 1
» -'1 .07; 1·1.8,1 .10.5 19.a3 10 


2:-1 2.115 J .0,0 J.WJ .08. Hi. 77 .1l9 21.71 .276 3 

24 ::::i :1,23 .. 07; 2.2,1 .091; IS.S' .I:H i 21.:1-1 .309 j 1 


22. 	 _.1_ •Or.,; L77 ~I ,217 I 


Ilrt:all~Jninute rnt('s~ Londhig on cnrs, $O.02:1~; train hUlll. $O.(U:37; track eXI·H.'IlSl'. $0.0071. 

i 

! 

I 

! 
I 
I 


I

I 

~ 
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TABl,I-; 63.-11fan-hollr 'rcljub'cmcnl and cost 1 per flf board feet for loading and 
hauling pines on rail-roads by log size 

])OYJ"E·sonIllNER RULE 

Log-,size 

Loading on Train haulIv.,,,,J 	 ITrack expensc Totalcars 
])iumCll'r ' (inches) (bourd 

reell 	 ! 
i 	'I[IlII', ])01· ,I[an· ])01· ,I[all' Dol· ,;,\[Cln· Dol· 

haun, [ClNJ hours lars hou.rs [(liS hours lar~ 
s. 15 2.578 :l. tiS O. 833 2. 18 6.989 2. 98 10.·100 8.84 
9 20 1. 892 I 2.71 .6<12 1.68 5.375 2.29 7.009 I 6.68 
10 6.037 5.02 
11 	 ~f, I:~g~ i U~ :~~J Ug: tm: U~ 4.588 3.79 
12 	 3.435 2.8."3 
1:1 ..• _•••••...• ~~ I , !~~ 1: ~J i : ~~~ .~g Ujg 1. g~ 2.710 2.22 
H. . ......_.............. . 	 2.135 1. 74
I~ II j~ :~ii :l~! :jQ! 1: m :~~ 1.700 1.4613' .:::::::::::. :::::. ::1 1.5.1·1 1.2·1 
17 .", ... ' ................ : m :~gi :~~: :g5 :~~ l:M~ ::1£ 1.38-1 1.11 
18.. ... ............. .•. ' 175 .221 .32 • lU, .29 ,937 .40 1. 269 1.01 
19 ..... •............ , 201 • 197 i .28: " 11003! : .28, •!nO '. 3,:I~( ! 1.2H .95 
20.... . ~ - f 229 i .178l ,25 I ,27 i .869 1.150 .89 
21.. 

- ~ 

1. 121 .80·.. ···122~. 
-~ ¥ 	 1.115 .86i~: :l~~ :~~ I :igL :~~! J~~ I J~ ;

2:3 
-

320 I .154 ,22 .104' .27 .873 .31' 1.131 I .86 
24................ . :J.I9! . lii·l .22 ,107 I .28 I .901, .381 1.162 : .88.. ··--1 1

----------------~)----~!----------~----~-----

, 
s............................ 37 I 1.045 1.40 I 0.338 O.so 2.833 1. 21 3.59 

9 .......................... . 45 •841 1. 20 i .28.1 .75 2.380 I 1.02 2.97 

10.......................... . 54 .ti82 .97 ' .247 I 2.089 I .89 2.51 

11................._....... .. .551 .79 ~ 210 I · .0.)~~ I 1. 780 .76 2.10 

12........................ .. ~8 i .448 .64 . Iii .46 1.479 .63 1.73 

1:3 ........................ .. 97 .369 .53 , .149 .39 1.275 • .'>1 1.46 

H. .. .......... . 117 .306 .44 j' .128 .33 I 1.080 .46 1.23

1.5. 139 .265 .38 .114 .30 t .O.jj .40 1.08 
If> 102 .227 .32 ' .103 · 

0-
-I 

I 
. .863 .37 .96 

17. 	 180 .29 , .006 ,800 .35 .Sg
18. ... ............ .. 211 :Tlli~ I .26 ' .092 j :~~ [I .33
· i77 .S:J 
IU ............ . ~"l7 .167 I .24 .771 .33 .81 
20..... . .......... . 264 ~ ~~ 1 .091.090 I .24 .7.'>1 .32 .78 
21~ __ •• ""U~.,~"M __ "_"~"'"" 2\12 .000 .24 .755 .32 .77 
22........................_.. 321 :.Hl}1~ 'I 092 ~ iiO .33 .77 
2."3 ..................... . 350 .1·10 .095 .799 .34 .79
:~Ii • 1 :~I'24. .. ................. 378 I .142 .20 .ODO .26 .832 .36 .82 


I 

SCHLBNEU RULE 

S. 	 2\J 1.:1:33 1. 110 0.4:31 1 13 I 615 1.54 I 5.370 I 4.57· 9 	 36 , 1.051 1.50 .350 .94 I 3. 12. !l86 1.27 j' 4.393 3. i1 
10 	 ·15 j .S18 I. 17 .296 

I 

2.507 1. 07 a.621 I 3.01 
II 	 55 ! .651 .93 I .249 :~~ ! 2.1O:J I .00 3.003 2.4S 
12 60 : · .519 .7-1 I .205 	 2.01'•. -6131 I' 2. 439la 	 so : .417 .60 I .10U •.4-1 

54 1 Lml 2.024 1.65 
14 100 .338 .48 : .142 .37 I 1. 1921 .51. 1.672 1.36 
15. 	 12() .292 -10 ' .120 .33 J. 04.5 .44 1.463 I. J9 
10.... WI ~ 2·17 .3fi ' .112 .30 •oa8 .40 1. 297 1.0.1
17 171 ~ 221 :32 .104 .2i .880 1 .:l7 1.295 .96 
18•. l!16 .197 .28 .omi .26 · S:l7 , .36 1.133 .90
19.. 221 .180 .26 : .097 .25 .827 I .35 1.104 .SIl
2() 2-17 .105 .24 I .006 .25 .806 I .34 1.067 .8:1
2L 274 I .15.5 .22 } .0\16 .25 .80" I .:J5 1.056 .82 
22 	 a02 : .150 •OilS .20 .S10 ' .35 1. Oli7 .82
2.1 	 3aO · 14!1 .21.21 I . 101 .27 .8·17 .36 1.097. .84

358 .150 .212·' 	 .104 .27 •.Q78 .. 38 1.1321 .S6
I 

, ~[lIn·hollr rates: LOlldill~ on ('ars, .~1.42\); train hULlI. $2.020; truck expense, $0.426. 

, Iusi"e hark. 
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TABI,E (l4-.-l'I'[an-hou.r requi1'cment and cost I pcr 100 cubic feet for loading (lnd 
hauling pines on railroads, by log size 

. . 

Log size 
-------.- ......... --'---- Louding on 

'I:rnin llnul 'rrack CXPliIlS{' Total·
VoltJlJI~ Cllrs 


DilllJl~ler 2 (In('ilCs) I (cubic, 
______._______~C~!__~_.__!__ ....,_. __._ ....____'_.._____ 

;\/ilII' I Dol· \.IIt11/. Dol· I,\/,,/1. Dol· I .11"11' I Do/·I' 

IlOlIrs I(Jf" ItOlJfs I",. hOllfS Illf., hOllfS IllfS 
S. ' .....................,. 0.1 o. (1341 O. III I 0,205' 0.5·1' 1.71U o,;a 2.558 2.18 
n ._.......... i.l .533 .711 .181 .4i, 1.514 .05 i 2.228 1.88 
10 ............ 8.3 I ,·144 .03' .WI, .42 l.a59 .58· ],904 I.r~l 
II 0.8, .300 .52,. 1:111 .3i, 1. 180 .50' I. COS5 L 39 
12 ....• 'I' 11.ll'.~_ .30·1 ,4:3 .120 .31' I,om! .4:1 I ],·12i 1.17 
13 .. . 

i, 
.252,.311. 102, .2i. .871' .:li I 1. 225 J. 00 

H ....... 10.[1: .212 .ao .OS!! .Zl: .701S .:j2 1.019 .85 
15 - . .i 19,0 I .188 .27 .081; .21 ,1)72 I .21l! .11·11 .7i 
16 .... .1 22. (j, • 103 • Zl .07·1 .20 I ."10: . 20 .85(1 .69 
Ii j 25.i I .I·li .21 I .OGIl· .IS .r.sG .25 I .802 .04 
IS 5~:? i .132 .1\1 i .OU7 I • Ii .562 .21;, i61 . r.o 
~L ......... _. 

'I' 

:lII.:I ,:m ::b: :tm~ I :g :~~~ :~~ I :~~~ :~~ 

21. MI.I: .106 .15 .U051 .17' .5f~l: .2.1 .i21 .55 
22 . . ~~_." __ ~~~ 4!tS' . lOa .15; .00i .Ii' .56[, .2·' .i35 .56 
2~ .j ·li.3 . 1IJ.1 . 15' .0iO . 18 •• ,91 .251-.765 : .58 
21 .______ .._Lr~ .Hili I: • 15 I .07·1 . 1!l_.U22 I .2i .802 I .5t 

1..\fun-hour fUt.es: Loutling on curs, $i.,t2t1j train huu1, $2.020: track expense, $0..126. 
, Inside "urk. 

TA'RI,I~ fiii.- Jl[an-lIl'imlir requircment and cost J ller log /01' loading (~!i.'! hauling 
hllrr/woods 0"11 flIilroad.~. f)y log .~iz(' 

DiamC'ter" jnsiul' bnrk Londinu: 011 cars Truck ('xpellse I 'l'otal IBnsis. 
(illel1('5) lo~s 

----.-.-.----- 
)lill/' 1-'-['-1/-"-:.\[(1/1- .\/U/I· 

'IIIilllfie., . f)ollafs! ,,;';'/11/.. I Dalla" 
'I~ * >- " • _ .. - _ .... _ .. - _ .. _____ - ~ .. 'I1l;I~t:~~S 11)8!~:~~{; '11li/~:~~c~ : I~~./~~~: 1).2\1 n.Uln' U.2;; 0.131. Ii 
w.... .•.•.• -.•.••...•.•. 2.15 i ,051 .7i ,0:14 G .• 15: .OW !I.ai .131; 3;1 
II ....................... , ~.15 I .0.,1 .SO ,(13;', , 65 
J2.~ ___ ...... ~ __ _.... __ .... "' .... __ 2.15, .051 .82 .O:;r,· ~: ~I: :~l~~ ~: ~i :mI 12~ 
I:L...... . ........... 2,15! .D5l .8i i .0:lS: i.42 ,053 10.44 .142 , 105 
).I ... .. 2 I ', I (1'1' • '''-' ~ .11·10 126 
15............ . 2:2i :05:1 i .ni, .013 ~:f\ :g~,~ l~:~{ ::~~ i 94 
ilL......... . liSi ,Ol~: t 12,12 .161 I 84 
li_~_ .. __ .. . ~: ~~ I : ~~! ~:?J!: ~l~ . n.:li; ,O~P! 12,7·1 .160 j 61 
18............ . 2.32 .05.5 1. 22' .Ofia 53
10.:12 .0,.1: Ita., ~,:.'!1\ .1SI,
10........ . 2.:;8 .05i 1.:;2' .U58 II. 1:1 .Oin j l ~ .191 : 32 
20........ .. 2. ·14, •om, I..j.('. ()G~l . 12.10 .ngo 15.08 .20il 24 
'21.. ...... .. 1:l.2:1 .00·1 li.:15 .224 2G 
"0 ~:~~' :m~~ ~:~~: :~:~~ 1 1,1,52 , 1(J:l IS, 116 .243 I II:i:i:::::::::........... . 2.,~!I· 1.SIl 15 !Ii .lIa 20. i.5 .2651 12.Oli!! .OS:I, 
~·L .................... ~. 12: .07·1 2. on .OUO Ii. ·12 ,12·1 22. (KJ .288 8
:!:l, .... _________ ...._____ .... _ :1.:H I ,Oi!) 2. 26 .090 , IU. O:l . la5 24. (~1 . :m 2 
"2It ...................... :1. 0'1 •IlSIl ~. 4!I' • 1091 20.!li .1·1\1 27.09 .344 6 

·1.02 j .00li I 2.7,( I . 120 23.06 .164 29.82 .380 I 3 
i 

t :IolulI·millule rat.es: Lon<liJt[t Olll""'S, $0.0238; lruin htllll, SO.OJ:li; trllck ~xpcllse•.ro.0Il7!. 
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66.-1~fan-hour requirement and c08t 1 per ~11 board feet /01' Loading and 
haul:ing hardwoods on railroads, by log size 

DOYT,E·SClUBNlm RULE 

l..,og size 
-----_._-.----: 

J.JomHn!! 011 'Prllill hllui Track expell!-iC '1'ot&1curs 

Diamoter ' (inches) (bonrd


vOlunwl 
(eeL) 

.[-----,,----li--____I__ --- 
;1[(//1./ Do/· "){'".I./ Dol· !lVall' I Dal· 	 .1.\.[(111· nolo
'"II,.. r8 lura "ollrs lars hOUTS ) lor.• 	 hour,It (ur~

9............................ 21) 1.270 1.81 O. ·131 1.13 I. :1. 01.5 I.M 5. ~ll(j US 

10_.__ ...._"'*~ .... ,. .......................... _ :17 .un8 , 1.:18 • :147, •gil 2. ilO5 4.220 3.5:1 

Il............ ~ ......... ~_... ,17 .71)2 I,O!! .284 .75: 2..1(l1 U~ I a.-I47 2.80


i·· .12••••••••••••••••••.•••••••• ' 511 • fl07 .87 .2:12 • III 1.961 1 2. SIX) 2.:!l 

13............... ~.......... i.J .·18,1 .u9 • IQIi .52 L n7l I 2.:l51 1.112

B ........... ~ ...... ~.~ __ .... 112 
 .:189 .55 .167 .·14 I. ·102 i .00:~: I' 1.058 1.6!)

15••••" ............... ~.... 112 •:321) ~ ·17 .144 .as 1.225 I I. (i!)q I. a7
16............. ~ ..... __ ...... la'i .275 .3!1 .1211 i .:1,1 I. lOa I 

.52 
1..;07 .1.2(1 


]7.......,.............. .... 1[,8 "39 .34 .118 I .31 .!JSr. :~~ j I. :lola 1.0;

If<__ ..".............. ~ ~~•• ~.. IS:1 :21 i ,;10 I .110
• 111 I .211 • Q,IO .·10 I I: is:if}O? 

.I9.............. ~............ ~~l!I .27 .105 .28.888 

20......... ~ ...... ,. ......... 2.1fl .25 • 102 ~)7 S11 


• J!lO 	 ·as I .U:I 
I 
 ali 1 1.I2\J .88


2L.••• __ ........... ~......... 26·1 
 :nT i .2a • ()IIO: :!in i : H:~5 j .:10 I 	 1.09.5 .8.5 

22.............. .............. 2!H .15·1 .22 i 	 .al) 1 1.075 .sa
23 ____ .. ___ .. "n __ .. __ .... ___ ........ _.. a25 
 .21 l :m:~ '1; :~~ I J~~ i .ar, I 1.Il(H24 ____ ..___ .. _.. _.... _______.. _____ :1Si • !<IS 	 .81 


.111l .O!!!; .25 I .81:1 1.01iS .81
~ :l~ I
25........................... 300 .1·1:1 	 .097 i .25 I .813 1.1);;1 .hO

20.......................... 42,1 .1-1;1 	 •{,!IS .26; .824 I • :~~ i 1.0lifi .HI
:~g Ii ,ol,}

27........................... 159 .JoIIl .21 
 .olln i .20 j .Kl7 I .an I I. OS2 .S:I 


INTEHNA'J'[ONAJ. Vi·INCH ]{ U1.E 
-------.,.---.---... 

9.__...."__.........___...... 471 (US·I 1..12 O.2tlH 
 0.70" 2.2;10 I 0.0" I :1. 280 2.7710.__............. __• __..._.. 
 .02!l .00 .2!Ui • r,n I. 88G .RO 2.7·10 2.211

11 ........................... flb I · ",0 .7·1 .10:1 • .11 1.1i.% .70 ' 2.:m !. 9.1

12.......__ .................. 83 .·132 .02 .105 • ,1:1 I. :104 i .511 I.II!1) I. f.1 

13........... " •. " ....."._ .:158 .51 .1-1.5 .:18, 1.2:17 I ~ r':l I. 7·10 J. 42
14.....__..___ ... __ ......... 120100 I 
.2Ul) • ·Ia ,128 .:1:1' L07n I .46 	 I. r,02 J .).)

lli ........_~ .... ~ __ .. ___ .. __ , ~ ...... ~ __ 
 JoIZ .259 .37 .HI .41 	 1.:1:m 1.08.:10, .O(i(' I
10......................... .. lfi5 .22.1 .:32 .2H .8UI; .as .98
• IOn 	 L22·'17.._... ____ .. ____ < ... _ ~. ~_ ~ .. ~_ ... 180 .200 .20 .20 .82·1 · :~5 	 1.12;1 .90
.01l0.OU5 II
IS................. . 214 .181 .20 
 .~:I , 1.080 .85

10.... _~ .. ___ .... ~ .. ~ .. _ ... ¥ ... _"_~_ 2·10 • Hi5 .2·1 .(1)2 :~~ :~~:! 1 	 ,,1.1 I J.O:10 .81 

20................... , .•.•••• 

... 

2U7 .152 .22 	 • OliO .2·1 .7tHi I •nn7 I .78

21.......................... 295 .1-14 .21 	 .080 : .n. :g~ ! · O~O ' .713

?? 32·1 .1-10 .20 .08S . .2a :m! 'j') 1 • H,!)I
25:::::::::::::::: . 	 .75 


a5·1 .136 i .20 .08!1 1 .Z:l .752 f 	 '3~ 1 .7.;
~ p~~ 1
24•• __ .......___ ..... .. 
 aS5 . .Ia" . In .OS!I I .24 7.5·' 1 . if) #25_.. ___ .._.. ____ .. ~ .. __ .... _" ~ .. _~ .. _ 417 ' .1:)·1 .19 .000 .2,1 . itil 	 :f.m ! :;~S~ i • if>
20................... __ ..... . 450
", 	 .13,1 I .19 .0[12 I .2·1 .777 1 .aa , I. 00:1 ' .71i

27........ __................. 48·1 : · las, .20 I 011·1 ' .24 • 7tH .3·1 j 1.026 I .78 


--- .......--.... 


I

9..........._......__ ........ :18 o.or.n: I. 38 0.;l29l O.8U' 2.7W i LIS: ·I.om 3.42 

10.__ ......... ................. 47 .702! I. OIl • 27:3 7') 2.287 I • U7 :1. 322 2.78
l.1............. ............... flll • GIS' .88, .2ao .GO 1.915 .8.1 2.711:3. 2.3.1 


1YlL....................... ~~ :::g~ I :U II 	 . lila I .fJ0 1.607 .li9 2.205 1 1.00 

• Ilia I .'ia 1390 .50 1.050, 1.60
lL:::::::::::::::::::::::=; '1It~) i .37 1 1.1!J.I .51 I.OliS 1.35
108 .:1:12 t .47 


15............... ~ ........... : )211 .280 .·11 I , .. t • a:l I. 00:1 .·15, 1.·17·1 I. II) 

.11·1 I ,ao: .U7a .41 1.:l29 1.00
It::::::.:::.::::::::.:::i :~~ :~.:~ I Jr I 	 .I!)fi I' .2S .SSa .37 1.200 • flO 

.101 .20 I • Sfill .37 I I. I·J!) .90 r 

•OUT .25 i .817 .:J5 I 1.089 .85 

.111)·1, .2-1' .7(11 • a·1 I J. 048 .81
~t::=::=:==:::==::::::::::l ~~11 :!~ I : ~~ 1 

• O!!:l 'I .2·1 i • 782 • a:l I. 026 .79


~t:===:=:::::=:=:=:=:::::::j m : ti~ Ii :~~ I 	 ·~g; .~.: I : ~~~ i .:f: 1 u:~ :~~ 
24..... __ ............... :172.1,10.20 , 
 :OU2' :2:1 i .. =(,S,OO,"> I ::1:11 1.012 .n
2.1......... __.._......... • .. ·I(H I .laS .20 ; 	 .olla I .2,[' " . a:1 I. ow .77 

2fi........................ 	 ..I -IH7 .lilS I .20 I .005 • .2.1 .SOO .34 \ I.uaa .7!1 


2
27............~._.._._.--~:=--.:_~7~_j_. 14_2...,!1__·__O I 	.~~!)~.I~. :~j.__'3_'5...;..'_1_._0:1_"....;..__•8_0 


I ~[Hn·hotll· rutes: Lonliing on cars, $1.420; tl'uin haul, $2.020; tl'Hl'k expclIsc, $0.420. 
, Inside bark. 

http:172.1,10.20
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TABLE 67.-.11fan-hour requirement and cosl J per 100 cubic feet for loading (L1td haul
ing hardwoods on railroads, by log size 

Log !'izc 

-----·------:-h-rO-I-u-n-wi Louding on 'rrain.hnul 'rr 10k expense l 'rotal 
Diameter' (inches) l (~lIbic i eur".I·,_ I !

L!:el) .. :_ 	 _ 
---------- .\/(111' J)o/:-I~JIlII. Dol· 1 ..\IIlI/· 1JOI'·-;-.-~-J'-m-'--'I-n-OI-'-

IiOll nr (tlr:!' hours lar.Of hours lur.Ii I honr.II Illrs 
9 ...••.__ . __ ......... __ ~ __ i 10.4 0.3.14 0.51 O.I~'O 0.31 1.008 0.4;): 1.482 1.25 


I? :::::::::::::::::::::. ··1 l~:3 :~g~ :j~ :::~ :~ :~~~ :1T I Ut~ I U~ 
12 la.6 .20;) .as . .101 .20 .S51 .36! 1.215 I.()() 
13 --I 15.S I' ""7! .:13 .092 .24,. 7S:1 .3s I 1.102 .00 
H IS.n :19:1\ .2S .082 .21 I .Im .30' .9u9 I .7(1 

19 	 ?2~'.· Q' I' : mI : ~: :87;8 :i~! :~~; :~~ Jb~ jf : ~ ,17 ~ .1~2 .J9 .UU5 .17 I . 54:! .2:1 .740 .59 
18 32. (i' • Ill) .1. .Oli2 . IG I' .528 .2:1 .709 .56 
19 :lli.til • lOS .15 .OliOl .16 .filI7 .22 . (i'.1 .53 
~>(J 40.7 1 .100 . 14 • (J5U , I!i .4!lQ .21 . G55 . .51 
21 i 45.0' .004 .1:1 .05S i .15j .4!1O .21 .li42 .49 
;;;. --I 495 .O!J2 .13 .05SI .15 .489 .21 .. ~~91 .49 
"" .):1.9 .OS9 .13 ,(JOS I .1.1 .494 .21 v' .49 
24 ::1. [,S.:l .O~!l .1:1 .05!) .15 AilS .21 .(;46 .49 
25 62. S .089 . 13 . O(~J • IG .f~)5 .21 .6.1·1 .50 
2n ................... 1 Iii. 4 .0901 .1:1 ,062 .Hil .519 .22 .671 .51 
27........__ ..........: ... .::.:.:.U2.~ .,09a__~Oa___._1G .~•.5:1:l ~1-'-...;..""_(;S'_'·9-'-_-'-."'52 

t ),[Iln-hour rnt(~s: r~OH~lil1~· {til ("I~r·~. $1~4~1; I ralll IUlUl. $2.fj::?O: Irn('k t:.\jJj'nso. iO:.i2G. 
, Inside bllrk. 

TABLE (j8.-~ Tollli cosl,~ of IOY!liIlY. railroad /ramsporllllioll, lind IIw'/lufacillre per log 
(/nd pcr .11 board /1'1'1 0/ IlImbr'r lall!f. J blllo!l size 

Pl~E 

(~(J!'I Ill'r lo~ 

DiuuH'h'r insid~ ll:~.J:'· : . Hail· I jlt9i1:-I.-~-~I--" Basis,
burk (incill's) 	 11111)' Log. I road ~lnIlu, Log. rond !.:Ilntltl. ., logs 

~~.~. - ~ ~ ~ l~l~ I~ 
~ porta- tun:~ porta· lure 

HUll ; lion t J 

. BOllrd '---/----'---1---'- --1---1--- .YUTII'

! fe,-t DOI/,,!:, ; j)OI/'!~.!' j)Dll'~rs lJCll!,!p: lJol/'~,-s DOIIII';' D.?"I1!! : n,ollll~" ber 
8 . ••••••• ~.· •• ·· •• I H (J.IS•. (J,I,13 1.0.5O 1.3.!!! 4,_.1 0.0., _3.bO,i 31.13 

~--'ii9•. ............ ' .!~ ':;01.: .I?~ I.IQ~ 1.!~~, ~.I!J ~.7~i r-.;,,) I ~~.~Ij

]0 ~ 	 41.... __ . __ . ~? .;;.16 I .I?~ I,,~? I.~~! ?~~ ;;.4,! ;;I.~~ ;;'; ,6
II. I,), .•.J.!. .I.lh 1 1..0.1 I. m,l .1. ,. ..10 .O.~. .').40 79 
12 ~ 7:1' .~.)21 .13S 1 1.·147 1.S:!7 3.~5! 1.8!l I9.S2' 25.l!i 127 
J3. S(i i .~7:1 • H21 1.1j55 2.U70 a.l7· 1.li5 J9.24 24.(J1l 125 
14. 1~2 ~ .?Ht t .1~4, ~.no~ 2.341 ;~~~ 1.~1 1~.~! ~.95 144 
1.1. 1.0· ~ 31.1 .101, .. IS, 2. u5i •• 01>. l .." I~... • •• H . 122 
16 140' .34H .157 2.4U.1 a.ooo 2.49 ' 1.12 17.82 21.43: 102 
17 162 • :180 . 10.) 2.1',38 :1.38:1 2. 34 I. 02 17. 52 20. 88 50 
18 1~5 .410 .176 3.1911 3.iS5 2.22 .9.5, 17.~>g. ~0.4G' 46119. 209 .439 .IUI a.578 4.20S 2.10 I .III! 17.121 20.13, 28 
20 2:Hl .1(;4 .205 3.974 4.(;43 1.IlSl .SS, 16.9SI 19.84: 24 
21 2(j(J .·192 .224 ·1.:1SS 5.104 I. SO .80, 16.SS 19.63 12 
22 --, 28U .523 .247 ·I.l;!;' i 5.585 1.83 l .SS' IU.S4 t9..);! 10 
23~ .... ....... ~ ••' 312 i ••551 I .276 5.252: 1;'079 1. 77 ! .861]6.83 19.48 3 
24. __ ••••••~...... .. 33S .[,st ~!JOg 5.702 ~ tL592 Li2 .tH In.Sr, 19.50

:" 	
1 

IIARDWOOD 

9••.-':~.~.~......... .1 0.208 : O. ;a7T'i'. SU7 I 2.326' 4.521 1.98! 28. 74 f 35.24 5 

10..........__ • __ ... ~~,- I' .298 . .131 I 1.9:13 2.3621 4.14 1.82. I 20.S5 32.SI 21 

11. __ ..... __... . 81 . .:102 i .134 I 1.(198' 2.434! a.73 i 1.65 I 2·1.07 I 30.05 38 
12............. .. 9:1 : .313 ! .1361 2.105 2.554' :1.37' 1.40' 2'2.63 27.46 58 
13. ~ ~ ......... '" 107! .330 ' .142, 2.2tJS 2.740 3.08 1.33. 21.20 25.(i1 4i 


'\'4 •14. 12.3 , .14111 2.489 2.989 2.SS I 1.19: 20.24 24.31 62 
15. 	 .15:112.76$ 3.a08 2.74' 1.09119.63 23.46 34141 I ::187\' 
16~ I(j() .42li .16l I :1.08(\ 3.u73 " 1lD' LOt: 19.2'3; .'" 96 32 
17.............. ISO, 4li7 .169 :1.434 4.070 2:59 [ .94 ~ H1.08: 22:6~ 19 


__ ... .18..... __ .... 201 I ..515 1 .181 3. SOU 4.505 2.561 .!!OI 18.96122.42 18
•19 .••__ .......... .. ''''3 .5()7 


20 .................. 246 I .621 :~~: g~~ i'.·!'(ti3~!. ~:~~ I JI i 1~:~J! ~~I ~ 

21..............__. .224, 5.0(j(J: v" ~ 2.52, .S:!: IS.81! 22.16 6 

22. ,o ~ :n~ ! .243' 5.482, G.4HS ;;.?~ I .S:! IS. i7' 22.15 3 
23. 

.... 

• 315 ~~~ I .809 • 
24................ 338 .881 ! :~! ~J!~: ~:~~ 2:Gi j .84, ln~ ,. ~U~ ~ 

25..__....__ ........ 301 .957 .3I:l..Lu~I~4_~ 2.65 I :,.:~::.~.:.!...:.IS",..::;82~'-=22~.•3:;,:4:..:=== 


I Green-chain taUr. 
555~63°~~----8 

http:18.96122.42
http:1.09119.63
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TABL~: 69.-Helative 1Jroti'Uction of [umber grades from 1Jine log.~ of (affal'1lt sizes 

XO.I LOOS 
----:--------------.----.---~ 

DIslrilmtion of lumh,'" Ill' gnuh·, Distrihution of IUIIIII"r h~' ~rudc. 
in pl.'r<'1mt or log volurlH~ 1 in lINccn l of log VOIUIIII' , 

Diameter Diulllcll'r J 

inside burk ' inside hurk 
(inches) II I i I)illlon- l)iJlll'n· 

; 11ct:~r Xu. I : Xo. 2 ;>ro.:I· sion IItHI (inelles) ". J:':;:~~ :\0. I :\0, 2 X 0.:1 SiOTlBnd
! tIlllht'rs t imiH'rs 

10, 2:\ ao !W I ~'O 17 32 ~j 2·' 2 15 
11._ 2·' ~'!l 2H I 20 18 :~I 2ft 2.; 2 1:1 
12 i!5 ~'\ 2(1 I ~'O \U :Ir. 26 ~5 2 II 
13 26 28 2 I 20 ~I(] a9 25 2.) 2 9 .,
14 27 2ll 2.; I 11\ 21 ·12 2.5 2.1 6 
15 2S 28 2·' 2 18 22_ 4.5 2.t 25 2 ~ 
16 ao ~7 24 17 2:' 4S 24 25 I 

XO.2 LOGi' 

~'---~ -~I~IT ""-----1--r--l-~--
tit 15 ~J{J :m : 71 19Hl ...... ,' ..... 1Il

9,.......... 14 ()..') :!S ............. Ii 17 iii IS ·1:1 7 IG 
10 ..• , 1-1 ·m :1I .S I' 18 17 Hi ~S tI 10 
II. .• 14 ,II :12 H : -; 19 IS 14 sa II ~I
12.. .. 15 3,1 a:l: 1\ .12 W 19 1:1 fiS 10I 
13 If; 2U :1-1 6 IIi 21. 20 12 1j:J 5114.. ..... 1.5 21) a,I' IS 22.... 22 ~ 11 07 
15..........1 15 2:1 :16 III , I L .._~ 

j. 

..__ . 
XO.:I LOnS 

1 
S 57 1.5 .. 15 liS In 7 

0) i7 ·111 16 ·1 II 1;2 17 6 
10...... ' II 41 17 .. \l liS 17 IiL::::·"I' r, i" 
II..... . r. a:1 s IS ·1 S 69 17 2 
12 .. ~ ~ Ii 27 10 i tn S r. 74 15 
13.. .. .. ZI 12 S 20 .S , 6 7S II 
14 ... . ·1 18 H S 21 Ii I .i sa I 6I 

TABLE 70.-·Rel(ttivc proriurliol1. oI Ilimber grades from h(/rdwoorllog.~ of different 
fIrat/eN 

Distribution or hlll1ht.'r hy g-rnd(l, in Pl'T(~t'I1l of log VOIUlllt' t 

Log ~rnde -:~-,-:-!~--I--.~I:··T~;-T~~-~~~;·---~,;~ Special 
p \;, 1('0111••, C .1 nnd , ;:'Qund I ~'\S Dl'ck· I~,ck. itcllls 

..:. ~ ·2antJ3A - IOJU, aB \ wormy: ,; ~ mg: tng 

"'~----- ,--,---I--·----·'~ --'.---
No.1 1.9 IS. I 10.11 ,~. I 1.1.:1 0.1 0.,1 , ·15.0 
No. 2.. :::~",~~: .9 14. U 12. I II. r, lit 1 .S 0.2 45.4 

~3. 9No.3 •.• _..... " ... .3 II. \1 la..i Hl.·1 13.3 6.r. , .1 
No.4 .. -"' ..... ~ 

10.7 17.. " ~ • .1
.• c.. I

12.0 14.:1 ~ -- H.7 
~ ~ -~ I I ! 

~DnSt5, grc~Hi:cllliil1 tnll~· (rom a;Ja Ivgs. 

TABI.E 71.-L081> -in /,'01111111' o.r green pi1le IlIlIIller due 10 dr!ling, dre.5.~ing. and 
f('}//((II-ufa('/ure 

'1
Lumhrr ~I'adtl and widt.h \"01tIllW H"siduII!, l~urnbl'r J!rud'~ Hnd width 


(itlch~s} lost r \'(lluIII~ " (il1('lu's) 


----.------ ----.----
Band DeUer grade: l'rrC'.'111 /'(rrcni ~o.:!: ...... n, tj 11:1.5 ·1 

0... 4... U5.li o 

8•. 11.7 \l0.:1 8 ~ ... ~ ..... *.-~.~ .. ~..... 
 I 

6, {I 9:1.1 10 .10" 
12. n.a 9:1.7 12 

No.1: Xu. 3, 'I 
4 0- 11.1 IMI. II ~ I. 98.S 
6. 2.. 2 !17.R I) 1. IIS.S 
8.. 1).0 U~. 0 S I. 98.S! 
10.... 10. ~ SP.1l 10 I. 98.Si12. IS•.~ SI.2 J2 I. !lS.S 
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TABLE 72.-Vahle per iV board feet of green pine lumber 1 

----- .. ---~ 

Lumher 1 Vnlu~ of !cinch boards in icngtlL~ (fcell of- , Vahlt' Of 2·ineh hOllr<is In lenglhs (fcet) 0(

g'!~:rt~'d 
(Inches) 10 12 16 10 12 16I . ' --·---1--'----" -_........ - ........- ------ - --.......... -----,.....,...-~-- -~-~ 

Jl and Bel· i 
ter J.!rnde: " . . 

-I _ 1$:10.55.$:15. 24!$42. 2!li$40.:H 1$-19. :14 $fiO. 51 $50.51 $3:1.9:3 :5:18.95 $·Ili.·W $02.82 $62.82 $62.82 $(\2.82 
o 32.43,37.24 4·1.44148.05 48.05,51.6.1, 51.IlSI -IO.4!! 51.52 511.0n fiO.11 00.11 70.:16 70.36 
S :10.63 35.17 41.118 4.1.:18 45.:18 4S.ill 48.79'1' 49.00 M.(13 rol.5i il.62 71.02 72.88 72.88' \0 3i.43 42.12 -19.1:1 [>8.40, .58.49 .1!1.tiO· ;9.tiO iH.m .;9.06 f>fi.5!1 ill.16 i9. Hi 80.42 80.42 
12. 51.80 51.86 1;:1.641 iO.n! 70.72, i4.2SI i4.25 t;.t.Ob li9.11 71i.1i5 90.47 !XUi, 91.72' 01.72 

...'lo. j; Itt , • 
.. 2',!.Si 25.0.5 27.!.'2 32.U71 32.U7r a:t7lil :J:L70 18.57 22~16' 27.55 28.. 1.1 2S.7.'i 28.75 29.95 
Ii 21i.IH 20.29 :11.64 37.40, ai.4fi :IS.flfi as.I~i Hi.17 In.i7 2:1.00 2.1.i5 21i.95 21i.95 28.15 
S.... 24.7712i.02 29.28 at1.03!:lIi.0:1 :m.o:! ali.f):l 17.a7 20.96 20.7.1 21i.!I.1 28.15:28.1.'; 28.75 
10 21i. OS 20. II: :1I.2i as. SI as. SI :18.81· :IS. 81 18.57 22. \6 26.35 28. i5i 29.3.1 29.95 :10.55 
12 :1.1. 04 ar,.98 :17.01 ·Hi. (Ill -to. fl914G. (io. ·W. fiO ~~). I~i 2.1.:tO 28.!.f al. i41 31.74 :1I. 74 3-1. H 

~O'r 13.1\6 15.02,111.12 !!tUIl, 20.49 21.84121.8·1 Hi. 01 21).·la' .," 48; ,," lsi "7 4S: 0" 48 1 28 89 
fi_ H.56 J7!211 2Lti 22.40) 22.49 2:1.82 ~!l.82 11.27 1·1.80 20:,,:1: 2:i:25: 2a:25: 2:i:25! 2:3:00 
s HI.;!S 10.10 21.83 2.1.92125.92 2.1.92 2.1.112 H.O!I 1I1.oa 2:l.2.1 2-1.fili 24.nO 2'I.{lOj 26.07 
\0 17.21 111.07, 22.72 20.8." ~'6.8r'12fj.8r, 21i.S5' 11.011 ~9.f):1 ~:1.25i ~'I.~j{i ~.I.!i~ ~4.!iQi 26.~8 

112 22.24125.02: 27.iO, a 1.7·1 , :H.i4 :1:1.:11 aa.:11 15.50 _o.·1.1, _.I.IIGI_r."SI_.'i .• 1/j_.1••1/12U.,!I 
~o.:I: 1-I 1I.7U I 1O.:1S' 12.4(11j 1:1. IIi 1·1..;:1' 14.5:1 11.[':11 12.(jI 15.41 18.21,IS.21I18.21 18.21 19.02 

Ii 11.77: 1:1.l6 14 ••;:1115.92 li.:10 17.:lO li.30, 9.11 11.91: li.51' li.S! li.•11' li.51' 18.91 
S 1:1.84 1:1.02 \6.02 mas 111.:18 1I1.aS 1I].:tg 11.91 15.·1\ 18.21 1 1S.21 18.21' 18.21 19.62 
10 15.2:111'1.62 17.00; ~~l.OS 20.08 !!tl.OS 20.0g' 11.91 15.41 18.211' 18.21 1 18.21, 18.21 19.62

'I:'!ir :'~I':"OO ;~ ;;, ;;~ ;~,,"' "" "" '" ';:'"]«" "" 
---------,--

I 'I'he vnlues tnbulnwd wert' ohtnincd by' rc(ilH'ing thos(' 0( l1nislwd pirw lumher (hosed on data (or the 
first. S months or 1940, i!ivcn ill tnbl~ 2'.?) til uC'C'ordnnC'e with t.hr \"O}UIIW im,scs cnllsl~d br drying, dreSSing-. 
nnd rUIl111llufnctur(l. 

T,IIlI,}] 73.-·-Jlfo1/-lIIim/le 'requiremenl anti rosl I per Ir!'p for logging pines of 
vorious siZl.'s _._--- -"._>....,- -.-~--.--...-.- .. 

Diameter insid~ hurk Felling und Skiddilll! Illld Truck hllul'(inches) bucking IOllding 'M.' I1 

~= 
,-~--- ----- - ~ -....--

, ,.\lrlll
,miuutes J)ollflr.'l~ millutt'S /}ol/ar., 'lUilwle.,! Dullrlf~ minutes I Dol/unJ ..i..''P'ttmbtr 

12 I !;Q.9S, (I.I.I~! 11.·12 O. liS lO.I.1 0.174; 41. 55. 0.4\o! lG 

"\[UlI' I ; ",\fllll- .I/ul/' 

_,,_ .. ___ w~ _ "1:1 12.-19 .1~'\J I .21).; 47.47' .4iO 63_l.OO I .1.IU
14 I 21i.1:1 .15-1 13.62 ; .140 , ::\:~~ I .2a8, 53.67 .532 156 
Iii 29.3i .In ' 14.81 .153 . 15.1111 .2n no. Ii .li99 102 
HI. 32.84 .194 In.02 .W5 I 18.37 · al·1 67.2:1 .on I 160 
Ii :10.56 .210 I t7~ 24 .liS ~>(). 93 .:lSS n7:l • i52 i 160 
18 40.·\0 . XI8 18.48 .190 2:1.6.' A04 82• .13 .sa2 If>fi 
19 I H. 57 1 . ~'6a 19.71 .20:1 2G. '",:! .-1.5:1 !lO.SO .9\9 120 
20 411. I.; .:!'JO 2O.\la .2\6 ~~I. ,,~ •bon Im.UG 1.012 , 7:l 
21 M.OO .3\9 Z.?~»() • 2'_~) 32. iO • .561 JOS.!JO 1. 109 t 411 
22. 59.21 .349 2a.-t7 ,7·12 afi.12 · IllS liS. 80 1.20\1 24 

.r 23 (H. is ;!So 24.iO .25-1 :m.54 · G7H 129.02 I. 312 13 
24. il.llo .419 25.00 ,267 4a. (~j .i36 1-10.02 L422 : \4 
25 77.75 .459 27. HJ .2S0 41i.04 • illS 151. 58 I. 5:1i 9 
2U 85.00 .502 28. as • !.lU2 .10.,12 .802 103.80 1.ti5fl i 
27 92. as .IH5 29.50 .aOI ! .14. as . ·!lao; 170.20 I I. iiO :1 
28 lClO. i8 .595 I ao.,,~ 58.·18 : 1. 0(10 . Isn "I 1. 910 . 6"~-~~-.,.---~-~~ ·?~~ t29 100.8[, • . ~4S , al. tiO . .3_., 1 02. i9 . I.Oi4 2<..1. 24 2.047 
30 120.00 ; ./OS , :12..10 : .:1.15 , 67.29 1.151 219. ill i 2.194" ¥ ~ ~ ..... ~. ~" - .. 

I ,--
1,201 

. - ,-- ----....

1 Man·minule rales: ~'('iiing Ilnd hl1ekin~, $O.t~)50: skitidinj,( Ilnd inll(iin~..$0.010:1; Iruek hnul, $0.0171. 
• Distance, 4 miles. 

http:15.2:111'1.62
http:18.21,IS.21
http:22.24125.02
http:6.8r'12fj.8r
http:2.1.92125.92
http:15.02,111.12
http:24.7712i.02
http:4�1.44148.05
http:32.43,37.24
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TABLE '74.-.J{an-hou.r 'requirement and (;08/, I per 111 bonnl feet (Sl"n:bner rulel for 
logging pines of vlJriou.~ Hize.~ 

Diameter inside bark Volume I·'ellinl( nnd [' Skidding and 'rruck haul' Total 
(inchesl Iler tree bucking IOIl<iin!!, \) 

___-'==c::..____ Board .\lUII' ~\lIl'" .\lall' -.-=-17Ia-'I-.---='--

r, 	 feet i hOllrs Dol/ur,,' hOlLr" Dul/llr., hours Dollars hOllrs' DolI"r 
, 12______ • ___ •• _....... ", 82 -l.onl 1. H 2.321 1.4:1 2.008 2.121 8.H5 4.UU 


13.____••• .......... __ .. 11:1 3.:m2 1.20 1.8,12 1.1,1 '1.7U7 1.81 7.(H)! 4.15
_ 'I 

14_., ___ ••..•.• ,......... H(i 2.98:1 1.05 1.505 .Oti l.li80, I.U3, Ii. 127 . 3.C4 
15 182 2. (iUO .05 1.300 .84 1.4'1-1' l.IiO ,5.510, 3.29 
16, 2111 2.4!I9 .SS 1.21U .75 1.:1!18 1.4-1 5.110 j 3.07 
IL 257 2.371 .8·1 1.118 . UU 1.357 I. ao 4. S-lO j 2.92 
18 2!1S 2.200 .80 1.0a4 .f>4 1.323 i 1.31i 4.6W /' 2.F.0 
19. 3·12 2. 172 .77 .961 .59 1.2112 1. 33 ~. 421i 2.1;0 
20. 392 2.0\10 .74 . SOO ..5.1 1.2r,g I. 29 4.238 2. fiS 
21 H9: 2.004 .71 .824 .51 1.217 1.25 4.045 2.47 
22 513 I 1.[124 .OS .7U3 .·17 1.173 1.21 a.suo 2.36 
23 585 I I.I)-I(i . US .70'1 .43 I. 12U I. Hi 3. n71i 2.24 
24 1102 i I. 787 .U3 .n.)4 .40 1.08·1 L 12 3.52.1 2.15 
25, 7431 1.744 0') .610 .38 1.040 l.07 a.400 2.07 
26. __ ..... 827. 1.71:1 .(il .572 . a.) 1.016 1.04. a.301 2.00 
27..... - ..... - .......... ' 1.(J(0IK3)' I.fo;SSIi .·5~' ..5:m •. 33~_3 .ona 1.02' a.218 1.!1.5 
28." 1.1' 0 " . .510, .975 1.00 3.llill, 1.91 
29, I.ono l.liSU .50 .4S:1 .:lO .lIno I • II!) '11"3 i 1.8S 
30 	 1.182 1.002 .m ."oS .28 .040 i .UR :1:090: 1.86 

I MIlII-hour rutes: }'l'IIi~;~-'~ml bucki;,g. $0.30:1: skiddillg Illid It;II,ir.·;;;:;-.w.Ii·I,; truck huul. $1.028. 
oJ Distnn('c, .. miles. 

T.\RI,~: 75.--11/(l'II-hollrrcqll'i'relllent and ('o.~t I per 100 cubic feet for logging pines 
o/I!lIrioIiS sizes 

Diallleter insidu burk ,Volume' Fpllin)( lind i Skiddin!( lind Truck: huul' 'rotalI
(inches) ;per tree bucking loading: 

11e~itl 11~t;:;~ Dol/llr.! It;:~;! Dol/ar., .~~'~i:~ nol/ar.! tt;:~~ Dol/"rs12. Hi. 2 2.0"lj 0.73 I. 175/ O. 72 I.OH I. 07 ~ 4.275 2.5213 . 20.1 1.007 .ti7 I.U31; .114, •!lila 1.02 J' 3.1130 2. a314. , .•.• _...... ___ ._•• _••. 24.1 1.807 .64 .042 .58 .!l03, .99 3.712 2.2115 .................._.. .. 
 2!l.a 1.071 .50 .8·12 .52 i .DlO! .!13 3.423, 2.0410 ~~~ .. _~_~~,. .... ~._ ..... " .. ~_. 3·1.9 1.568 ..56 .76.1 .47' .877 .00, :1.210 I I. n:l17..... '.''' .. .. 41.0 1.480 .52 .701 .43 .R51 .&~ 3.038 1.8318. _......... . 
 477 1.412 .50 .IHii .40 .82f> .8.1 2.884/, 1. 7519 .......... " .15: I 1.:l48 .48 .50(i .37 i .802 .82 2.7-16 1.6720, 62.7 1.307 .·1Ii .fi51i .:H I .786 .81 2.1149 1.0121 .... ' ... , 70.S 1.271 .45 .52a .32 i .772 .SO, 2.5Uti 1.5722 ........ . 
 1.5223 I. 4924 ........... . 
 ~:~ H~~ :H :m j~ I:m :~~ Uu I I. 47 

t~~j U~~l :1~ :1~~ :§g :~~t i :~g ~: ~~~ : 1.15 
1.44 
I. 43:~;:: 8 U~~ :1~ :~~~ :~~! : ~~:\ : ~~ ~: ~~8 1.44 
1.4-1~~~:~ i }:~3~ :!~ :~~A :~~ :~~~ :~~ ~:::~~ I. 45 

I l\[an·)lOur ratl'S: FelJiur Hild LHWkinl!. $0.:\5a; skidding tllHt londill/!, .$O.tH7; truck hnnl, $1.028. 
2 DistnIlcf.1, ·l mill'S. 

'l'.\BI,B 76.-11[a'll-"dnule requ'':rement and cost I per tree for logging hardwoods 
, of v(/rio'll.~ sizes

'...--_...... 
Diallleter insid,' hllrk ..... i;;iii;;!':-:n;I- I Skiddillg 111111 , BasisTotlll(Inches) 11IIckin)( IOlldinl! 	 r trHcs3 

"I/u/I· "I/U>1' .I/U>1' -.:-I/:-a->1----
Imiuliles Dol/un lmfuules, Dollurs I,millllle,v Dolinnr rmill.11leif Doliars 'JVu,ml}u

12 .... 1 12,SO 0.076 7.12 o.un 1I.!19 0.!!Il.5 :1I.91 0.a.14 I 
13 1O.3U .OU7 I S.58, .oSS 12.:11 .21l a7.2.; • a!lG 
14, .".......... 20.00! .1181 !I. US j .10:1 12.8:' .220 42.83 .4·11 [,
15 ,.......... ~3.S2 .1-11: 1l.·lO .117 13.(;7 .234 4S,S9 .492 13 
![j 	 27. [oS .• 1Ii3' 12.80 .132' 14. Ii; .251 ,;;'.I)a ·.·1~~)61· '. 10_:;
17 	 31.I,'i .184 14.20 .I·W 15.8,1 .271 61.1\1" u 

18. a·I,63 .20·1 15. liS . Ilia 17.20 .2'J·1 1l7.41 .li08 r 25 
to '!S .}.} .2251 16. OS • 175 IS.79 .321 7a,!l!) . in 19 
20,,,, ~I:iiii .2·17 18.38 .I~O 20.1;0.:152 SO.7S .7SS 31 
21 .'. 45. as .2!i8 10.82 .201 22.70 I .3SS S7.90 . SliO 12 
22 	 40, oa .2SH f ~~. ;q .~.l~ ~~, ~).~ I .428 !)~. ~; • H3S 18 
2:! 52. no .310, __..,8 . _.1:1 ••.•,f, .471 

J 

10_.14 I. (114 10 
2L ........... ' .,' 5t1.2g .a32 2-1.()4 .24S :!O.:I~ ..5111 110.70 I.Ong 6 
2.5. ................. .in.IIS .a.5'1 25.110 .264 a:l.:I:l .570 IIS.91 I.ISS 
26 - .... ~._ .. _...._.,* ....... ~ .. ~ mtH2 .:ii.5: 27.27 .281 :m.41 .623 127.30 1.2iU 
27 ••• _..._.._......... li7.20\ .aotl 211,10, .:100 :l!I.n .tl79 13!i.O:! l.a7.1 
28 ._~ .. __ .. " ................ _ 70.80 1 .'I1S 31.00 ~ .32U -Ia.1() .737 H4.UU 1..4;.5 :? 
29 74.,11 • ·laO :1:1.17 • a,12 I 4G. til .7!17 154.10 I. li7S 
an _ 77.0!l • "IU) :Jr.,411 . :105 :.0.20 . ~fiS lOa. fin, I. nS:I 

11\[un·lIlinute rn;-;;~'F';'llillg 1111,1 t;lI~killg::S!i:(;II.~!J;Skidliil;g:;;lIlli;J1l(lilig. $O.OItJ3; truck Itlllli $1I.(1l i'l 
:: Distance, -t miles. 
3 Total. 2(J() Ire<,q. 
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TABLE 77.-1I{an~hour Tequl:rement and cost. I per AI board feet for lugging hard
woods of various sizes 

DOYLI,·8CIUBNgR IWJ.E 

Diameter inside hark 

IVOlumc Fcllin" &1111 ISkiddi~g llncl Truck haul .\ Total
(inches) per tree bucklllg londmg 

, Board -:::r-I~-I'--· -"'::-:'-1'--'i' '\11111-'-:-,--
[eel IIO/lr8 /)ol/ar.,. IIollrs Dol/ars' hours . /Jol/,u". hours . Dollar8 

12...••.•.••••••••••••••••.•_ :1I 0.881 2 •. 1:1', 3.829 2.30' 6.440 I 6.6:1, 17.156, 11.42 
13..................... •••••• 4a, 0. :1,12 2.24, a.326 2.05' .1.771" 4.01 H.4:l!l, 0.20 
14................._._....... 571 5. S-li 2.07' 2.018 1. SO :1.757 I :l.80· 12.522 ' 7.73 
15........................... 7:l .i.4:lS. 1.92 2.fIO:1 I.fiO 3.121 a.21 II.1fi2 i 0.73 
16•••••••__•••••••••••••••••• O-)! ·1.0\17 1. 76 2.3IS!I 1. ·13 i 2.6.'>1 2.73 9.06(1 t 5.92 
17...... ..................... 1I31~; ,1.5\1.1 I. 62. 2.005 I. 30 I 2.330 2.·10 9.026; 5.:121IS........................... u ·1.2,J.\ 1,[>0; 1.1110 LIS· 2.lOS 2.16 8.202: 4.8'1 

10........................... lr~l a. liS I 1.·11 I I. 7011 I I. 09 I. H57 t 2.01 7.707 4.•'il 

20................. •••.•.••• 185 3.766 1.~:I. 1. fi56 1.02 1. Sf>!, I 1.91 7.278 4.20 

2L........ ............. ..... 211 3. [IS,I I. 26 l..iO') .117. 1.7na I. 81 6.!m 4.0, 


~====:====:===:=::::::::::~: ~~~ iUW l:i~ U~~ J~ i U~¥ U~· ~:~g ~: ~~ 
24........................... an:1 3. Q!lO 1. 00 I. 322 . S2' l. (i71 I. 72 0.080 3.03 

25.•.•••••••._............... '3:1~,ISI! 2. \If,~ 1.01 I. 202 • is I J. 01:) I. on .'i. SII:I 3.•11 

26........._._............... I 2.8:15 1.00 1.215 .i.5 I 1.02:) 1.0.· 5.073 3.42 , 

27.........._................ 411 2.725 .06 1.180 .73 1.611 1.66 5.516 a.35 

28......................._... 4,,(1 2.022 • n:J I. 152 .71 I. 590 .1. 61 O. :JiO 3.28 1 

29.. ......................... 491 I 2.521i .89 1.126 .69 1.5S2 1. O:J, 5.2:1,1 3.21 I 

30...........,............... .i:H 2.4:1,1 .80 1.105 .08; I.56i I. 61 t 5.106 3.15


1 

IN'PgR:-IATION,'L H·lNcn RUlJE 

12........................... ns 3.13i 1.11 i I.H6 
i 

1. OS 1 2.ga9 I 3.02 7.822 5.21 

13........................... SO I :l.409 1.20 I. 7SS 

I 
1.10 2. ;infi 2.01 7~ 762 4.9,1 


14 ........................... 9,1 a.5-16 l. ~5 1.769 1. 09 2.275 2.:1,1 7.593 4.68 

15........................... 112 3.5-15 1.25 L li9n 1.05 2.0:H 2.09 7.275 4.39 

10....................._.•.•• I!l4 3.-131 I 1.21 

I
J. 592 i .\18 1.822 1.&3 6.84;; 4.07 


1 i ........................... 1Ii8 3.2,')fi 1.ln I.·WS .g~ l.1171 L 72 0.-1.55 3.80 

18........................... 184 :I.13i 1.11 1.,111 .Si 1.5n8 I. flO 0.106 3.5S 

19......_.................... 212 :l. fI05 ! I. 00 I. :l35 .82 1.477 1.52 

I 
! 5.817 3.-10 


20........................... 2·12 2.879 It 02 1.206 • is 1.·119 I. ,16 5.501 3.20 

21 ........................... 27·' 2.71iO .9S 1.205 • i·1 1. aSI 1.42 } 5.3·1f; 3.1-1 


~ 

I22.. ~ .... ~____________ .. _____ .. ___ aOi 2.fiO:? .91 1.151 .71 1. :l59 1.·10 
! 

5.172 3.05
23 ........ ____________ .. __ .. _______ I 


:H2 2. fiti~ .00 1.100 i · r,~ 1.:1-13 1. 38 .i.OOli 2.90,
24 ........................... a70 '2.475 .8S 1.057 • fl5 I. :1311 1.37 

I
·1.8f>S 2.90


254____________ ..... ______ .. ____ .. 417 , 2. :l97 : •S.; 1.02:1 .1).1 1.:1,2 1.37 4.752 2.85 ,20........................... ·167 2. :-l20 .S2 , • \lU5 j .61 l. 328 1.37 4.61:1 2.80
27 ____________ .. __ .._________~. 

409 2.2·(.1 .7U .972 .llO 1.327 1. 37 ·1.5-la 2.76 
28........_.................. 5-la 2 . .Ir3 ! .77 I .!l51 I .59 1.:.12a 1. a6 

I
4.41iO 2.72, 

29........................... .'iOO 2.102 , .. 7-' I .937 · i,~ i I. :1I7 I l.a5 4.350 2.67 

30........................... 6:19 2.0:H .72 ! .92:1 i .57 J. aUIl J.:l4 4.200 2.03 

I I 

SCHLBNI,1l HULl') 

12........................... 02 r a..J.!O 
, 

1. 22 l. 915 
. 
I 1. IS i 3.22:1 I 3.31 8.578 5. i1 


Ia.......................... , i5 I 3.6:JO ! 1.28 1.90i 1.18 2. taO 2.81 I 8.2i9 I 5.27 

14........................... UO 3. i0:1 l.ao 1.848 I.H 2.aSO 2.-15 1 7.031 4.89 

15........................... 1U7 3.710 I 1.31 I. iiO , 1.10 2.129 2.19 : 7.615 4. GO 

10........................... J2ll I 3.018 t2tl I.llna I t.0,1 1. 9:18 1. 99 7.270 4.32 
, 17•••••__.................... H7 3.532 1.25 I. !II 0 .nu 1.790 i I.B5 6. nas 4.09 


,.. 18............. , ............. 1G1l 3.·115 1.21 !.1m .us l.tiUH I. 74 0.648 3.90 

19.................. , •••••••• 192 3.31S 1.17 1.-174 .91 I. U:11 1.08 6.·12a 3. iO 

20........................... 217 a.211 J. 1:1 i 1.,112 .Si I. 582 1.03 6.20.; a.63 

21 ............, .............. 24.1 3.0S7 I I. Oil i I. a4S .8:1 1.1.1-1 1. 59 5. Ui9 3.51 

22........................... 275 2~ 072 1.05 I I. 285 • i9 1.518 1..;0 5.. 775 3.40 

23........................... :lOS 2.8411 1.0l I 1.222 .75 1. 4111 1. 5.1 5.5.19 3.20 

24........................... :I.Ja 2.735 .00 I.WS .72 1. 470 1. 52 5.379 3.20

25___ .. __________ .. ____________ :\80 2.1).11 · 113 1 1.12:1 .60 I. ·\62 1.50 5.21G 3.12 

26........................... 419 2.531 .89 1.085 .67 I.HS 1.49 5.061 3.0.1 

27........................... 4110 2.4a5 .86 1.05,\ .65 1.439 1. 48 4.028 2.99 

28........................... flll3 2. :140 •S3 1.030 .03 1.428 I. 47 4.80,\ 2.93 

20.....__.................... 548 2.20:1 .80 : 1.009 0" 1.4l8 1. 46 4.000 2.88 

30........................... · 5U5 2.185 .77 .992 .01 1.406 1. 45 4.583 2.83 


I 

I Man·hour rates: Felling and bucking, .,0.353; skiddiug aud loading, $0.6Ii; truck haul, $1.028. 
I Distance, 4 miles. 
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TABLE 78.-Man-hour requ£rement and cost I per 100 cubic feet for logging .hardwoods 
of various sizes 

VOlnlJJeDiameter inside hark per Felling and Skidding and
(Inches) 	 bucking louding Truck haul2 Total 

treeI--------1 
ClLbic .l\[ml- j ;\l(/1I-/ - ...\[a1l-' ;\fan

12_____________________..___ _ leet hOUTS IDolltlr. hOlLr., I /Jolltlr. hOlLrs Dollar. hOILTS Dollars 
13_________________________ ._ ]0.4 2. (J51 0.72 1.141, 0.70. 1.921 1.98 5.113 a.41 
14________________________ . _. 1:1.1 2.082 .74 1.092' .67 I.MII I 1.61 4.740 3.n 
15________________________ . _. 10. () 2.llsa • n 1.039 .(l-! 1.:1:19 I I.:~~ 4.461 2. i . 
16________________________.>_. 19.1 2.071l .7:1 • 995 _ .(\1 1.193 1.2:1 4. ~'67 2.5 
17__________________________ _ 22.4 2.052 7'1 .1/52 ! .59 1. OlKl 1.12 4.094 2.4:IS.________________________ __ 25.0 2. ()()5 .71 .914 .M I.Um 1.0.5 3.9:18 2.3 
19___....______• ____________ _ 29.li 1.1l50 .lI9 .877 . .54 .91lS .99 3.795 2.22 
20__________________________ • :1:l.5 I. 001 .67 .84.5 .52 .!J:l5 .!lI1 :1.1181 2.15 
21 __________________________ _ ai.7 1.848 .65 .812 .50 i .911 .94 :1••~71 2. (Xl22__________________________ _ 42. I 1.7!l11 .64 .785 .48' .81/9 .92 :l.4SO 2.04 
23___ ,, _____.._______________ _ 46.8 1.740 6' .755 .46 I .892 . 92 :I. :193 2.00 
24__________________________ _ 51.8 1. (192 . (~) .72(; .45 .887 .91 :1.:105 1.00
25__________________________ _ 57. n J.{HO .58 a.237 1.9:1 
20 __________________________ _ 	 U2• .1 I.(~ .57 :l~~ :::~ I:m :3: :l.I72 1.00 
27_________________________ __ 08.2 1.S55 .55 .60(\ .41 I .81/0 .92 i :I. III 1.88
28 ___________________________ 74.4 1. fiIl5 .53 :1.(H7 1.85 
29___________________________ 80.9 1.459 .51 2.988 1.82:~i :!~ I J~ :~; I30__________________________ _ 	 87.S 1. 41a .50 .6aO .30 .885 .91 2.928 1.80 

9.~.1 ].3(17 .48 .620 .:18 .880 .91 2.867 1.7 

----------------~--~----~--~----~--~--~~--~----~-
I 1.[lIll-hour rules: Felling lind bucking $0.353; Skidding and loading, $0.617; truck haul, $1.028.
, Distance. 4 miles. 

TABLE 79.--Sta.nd and stock table per acre of lest block E compared with a well
stockl'r! arc(£ 

Volume of sawNum her or trees 'l'otal volume'timber I 

Dlametor inSide bark (inches) 
'Pest Well- 'I'esl, Well Test Well
block stocked' block stocked block stocked

E urcn ]~ uren E arCB 
----------------------<-_._-------<--

/Joa"l Boart! Cubic 	 Cubic]o..Tu,mber ~Y/l,mlu:r6..________________________________________ 7.8 leet leel feel leet
12.0 	 24.3 37.27.. ? 	 7. 2..- .. - _______ ...... __ .. _ .. _________ .... __ ________

8 •• ______________ •• __ • _________________..._ 0.5 11.0 37.0 57.2 
9_ .... ________.._____________________ ._____ (1.2 9.S 49.0 76.4 
IIL.__________________________________ ..... ,5.5 8.7 64.1 93.1lL________________________________________ 7.8 	 74.5 110.0~.I 

12.. ____ • ___________________________ •___ .. _ 7 7.1 	 70.7 127. S~_ 

13. _____________.. ___________ .________ _ __ _ _ 4.3 O. ,1 271 (lilii 99.4 145. (\ 
H. <-- ______________________ ...________ .<. _ 3.4 5. n :163 80s 101l.S 159.9 
]5.. _________________ • __________ .._______ "' 2.8 5.3 412 SOO 100.1 170. I 
16...._._______________________ •_________ ._ 1.5 4.7 448 949 U7. () 175.8 
17.... _______________________________ • _ _ ___ 1.4 4.2 21i1 1,004 57.2 176.4IS_________________________________________ 1. 2 3.7 :107 I,O:1(j liO.2 178.03 I)19.•_________________ • __________ .__________ .7 208 1,040 55. \l 175.0 
20. __________ ._____________________________ .5 2:8 182 I, Of>() a,5.4 17:1. 321_________________________________________ .2 2. " 1:12 1. 034 25.0 167.:1

2.0 .1Il !lS-122_________________________________________ .1 	 9.7 155.S 
23. _______________________ • __________ ••_.__ .1 1.(1 a5 898 7.0 I:lS.2 
24.._____________ ._________________________ .1 1.2 29 757 5.4 113.9 
25_______ • __ • _________________________ • __ • _______ < .8 25 ,J)(,5 3.7 82.0 
26____...____ .. ____________________________ ,1 .-1 314 .7 44.5

.1 :10 87 4.4 11.9 
Total. ______________________________ ~1--un.2 ---;:s:i4 12,112 9ii2.6 2,570.0 
12 plus_ .. ____ •______ ..______________ 21.1 44.8 2,S44 12,112 672.4 2,008.3 

I International n~-inchl log scale. 

, Merchantable (Inside bark). 


o 
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