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The owner or a forest property has alwayis to free various and

difficult problems to obtain the hos value from his property and alzo

tkeep i.t in advatgos and econoicl conflons or poductivity,

One of thee proles, which is also the haachbo O all the woods open

torij, is t heo~g job. All operator "r olizo that it is the most

protiio one when the~ ttl o of oj' ratiW- s is jm2 L W mtw

IOVOIDel bu ta method of# ro4e> 4. oi.o... a y beon
agreed upon" ( 4 # The omitv- is cJI-oo perpl xcd to otab it the .OVae

of his pro cwtr or of his crop iten he ha not a otaplate knolee o

This pmro llblem has 0ompard Vhs vais Iwggivg plans whichcol

be adopted for a Itract of the Montoreny LiTmits, The first chap-l

ters, for a er knowledge of the .logging prct co , have describe

the coditions of thes limits and t ie tract to be Loigeo A more de-.

tailed sdyadcomparison haye been a between variou logging Plans

for a deatr-Aivo .lgig ait' an estimation of stunpage made onthose

pla. Ie have tried el#o in Charter V1 to demonsrate what sould b

te value of this proprty an the coats of log trg operations on a sue-

taeod yiol basis. The lae pa: t has been devoted to the, pon-bflity

of a eant plan and th~ means of appraistng the af tape with more

data availale,

Oi hope that this wor will 41' owt ncealty- of aequt o~

trol of the factos that affeet the costs of the new logn ! etods9

and will contribute to bring li$t In the means of appraisin the

stumpage value*
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DF$$I0TON AfD CONDITION OP THE MONTMORW1 CY LIMIT

The L~eeo Seiaylands corit e atotal area of 400#00X) acres

and are in a si). block in Intmoroncy and Charlevoix Cozie# north-.

eat of (Vebec City, Theis lanis are drained byU tre t, sbent riversp

the Vontoorazncy, St. Ann and du G oufrep n their tri butais .

Tbe first ono# t 17or tiorey Rivers drains an area of 400

moure mail e, of which 200 sqaemiles are the Quebec p lns

and an ud are of Crowin lands in the Laurentide Park. (9) The folLow-.

ing lines wil]. give abrief description of ttc foror t.ocvt> uee

Seminary lads on the Xontwono; Mv r,

1, kessbgv

exit 4y ni north of Quebec, crovnng he pai s of Lvl 9 a

firs cla moor road leaves the settlements, entors the Seminary prop-.

erty and bisets It for four aitlos to the headwters of the &Wow PIver.

The tota legt of' th.s roads from Qiebec to &w Lakes, is sixy rnilss,

and of -this thrty nih,, ts own the banks ofthe Motmorancy and

&ow Rivers# are on the >aminary property.*O this road9 constructed by

the Anglo-Canadian Pup Pper Co , t# oads of fiftewn toca be

caried and an averaee of twenty miles per hour can be maintained.

2,0 oetD~j4qi4

The vnusual fforesA conditiozns on this lmit cal for uza
methoda of nsagernant, as&- it called frr" pa.t."ctflar methods oflocx

C3) Two ?ore.st negiona, as dos Wre, by o . Do 1i Thl4ay, Mt their

own ooverwwtrpea and ss4p ar.r tt,(9 )Teline ofsps
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yel b irch, !X zharp and roa*ily discornib'le, parti~larly inthe

&otu whan t, l0 e veo arc tunixv color, This line,. located a few

ileys above the ent uen e of the Montorency and Snow ivers# mrks the

northern boundary of the tolerant herdwood-wfo o foest.. of Ve Great

Lakes -St. Laree Region. The area aoinIn the north lies inthe

north--east'ern c.n~rnsect ion ofth Boredl Feot, oThe SBeinry

proet le. north oi. l : to ,r,, o,' rdya .rt, exr t~bJ< nA at"'oss h'f of!a E.. .

Yello birch In FI u ott on Pegion, a -nd ra~ha ±ro t1o florther

Reg.ion for afew inlli-s
.5. rw prcipal c#w>' <ot e.rx h:1t. Ts

fint, Dralm and! Spuce, varyim " sx ,;: roport ior of opo .ion with sita-

typ e. A zreat eccur mce of conifers appe rs on the bill to ps and asllysch;.*a y of t e un .t r e n n th p e

reaches indlica te theo Geu , or Oxadsz-Cornus, sate-tyet whtich charac..

ternses the lower slopes .nthe Lake Fmt a cuntry. Th e aite..type on

th o er a o ea a d& ,- a s t o b dIn th e k orth nrn !& ~ion the a jo r cov ers-ty pe t. 4 ?a ls Sm ru ce..

tite Birch, of r h t t+'o birchl is usob' l only a transition a,-,e ciee.

The dominant it"tjpe are Eyloceiir oru , a type favorable to bat-

eat en black sprue, (9 ) Pure stanr o0 AC black sruce are to be found

scattered on lower slopes and flats of both rej,; iovo, part i rmlrly in the

3.Tomo ray

Situ&, Ad in.ci ,I zuw t& Lp 4 et~~ah snVftaj

one on all the Uontmorency wterst4e T Ihe '. reiioi rrai maes for



difficulty in 3. an~ opl-7. tiorwt, and domaixis to r rig er otinaertg of a

hil: h orre TM foreas t hroughout cover a sr!. es of itltor up'tpper st.ones,

lower slops at vcl- each cit 'afion wth tt ow ito-types ad

Seocs cOmpOsitiof's

In many places duraxt. te o ra oprtios made on these

limits by Ve Ark oOnain Compay, between 1026 and Z%4s dry log-.

chutes wore-used with a ;Te 4e lf succes , and oneach cree a ser .c

of dams of special construtson have been balt,

The road contruction is~ z# 1, t taemug~nu onr,

a serious problem. In recr.- pary, r <vc # 1,;- er . s"oldb the

jzitrodi'to'i and tue of bL~o Aocr>~r o.-u'x

4. Cut t r Prt t#0

In tat be tning of the lo-, It Dj oprugtt :i~ 1920, itnoa-

miedt tat the growth rate was htif a cord per acre per year, and the

rotation a nas s dto be &zty years div ded inthree t orty'-year

cutting cyleso Inpractice the annual cut has been about l1,QOO00 cords

per year ft a 1926 to 1934

The 3utifica tion given for this overorut ti s that morst of the

stands wre atn4- 7# Conaerntly# ovrcuttin, during the fITT cycle was

necessary to remove the mtitre t rbet, ad .as to adjua V. te stand into

three age grow c reproduc tion,# iramtur ard mature.

There war little dfftcmty in dtemin = suitable cu tting

mecthod for conifoe theV Yellow vic~lleoZrc roastype The

s tandawd, aa proscribed b7 the Cueboc Forest Ierv! ce, rttix.. to a ven-
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can be made for removal of a portion of the hardwood. The reminn

Stand is fully protected from the winc', nd as soon as the uncut poles
and S P1 p 3ig nter t-he upe-rw their growth bcoms rapid and these
give promise of a ecnd cut during the second cycle, (9)

The diamter limit sys8t ; o triei ti e Bolscar&>ruce-Yeltow

Bir~ch stan&,# but with -i,jaotroua reralt o Iv r ally; the remasiing
stand nos windthrow wit h a serious loan as a c oscune The ratcrial

was too .1l2 to perm. tan sala:; op: rotteno Itaere otrl teo

folio od, but in that 2&SS se v-: w"- 2. t is s < ns

group was selected with a view to ar atiu th w dinwn of exposure to th

reminn stand. l this meo one-third of thAe area Is covered ever;

twenty ya rs, and tha re inn two-thirds ar lssucptible to wind
damage than Invirgin stands.

Tht-a group cutt 6,ns system in prbabljy unique In the pulpoo

Industry in 'iat. " ow the trt cutting cycle s. about comlete on the
Montmey atershd 9 and af ar as could besoon frog. cros-seKatio

vew, not a siwele blow-down as a result of cutten{;isti evidence, (9)

Let Us now deocrioebF a part of #CYe MaontmorencyI lmits the
Crec- L ?oi, which we itend to togo
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DECRPTON 01 TuECYtL O N CO!'DITIOUS OF

THE TRACT TO BE IflGI!3

Your miles up to theort iam c of th onino reney and Snow

?iv" rs the trck-road meets t-1e z~ a 7 v ors inipal tritary of the

Sbow ?ivt r, The Brulo Pi r t elf. hs many tzxmutnr -Which we

Ptnd the Cro~ok LaYe,a drivable streamvho drains itc a valley of irregu-.

lar form and receives the waters oftr U~ laeet La Vol and LtIsew

ancep located inthe center, The total area of that valley is about

tour squatre mileson both ~ de of" the aes at valle t about

,00feet ideg bti the otrn ar 1tt1 ny4,000 feet wride,.

For lo ging ~oen thin territory hs ctvided itseven blche

with regard to topognapb, wmall th Sret :a sr volume of pulpwood. The

are of thee.> blocs is a~follows; Block 261S acres

" V 514 '

Each of' these blocks will zonstitute a unit for login operations,

A, Toporar - Like the region of the Laurentin aield,

this vlley hats a rough topor oy The level varies fro&,m 2,50(. 'to

SO feet aeloe ar tEaes ver steep. The map shows that the

northern part of the tract is the moat hill, the siopes having a grade

of SC) to 40 percent.On the sedes of .-es slopes are more moot and

their grade varies between 10 an 0percent. These ground codiios



must say also that tepe slopes often, tond to be vety roc-_%, In

places the footn in v y trcaci ,roii eca:t~se ofl tin l rlyin beds of
rock covered by only thi zol o o. ?ootiq for horses insuct

places is veoy ha rd, and only id ing or snows can bedone in ech

7. , s- h oil covu:' .cp aroudd the xakea and lovr

elop, is usully thin, AL th in rein iS coee.y "w" : oil thit

contains a lr e amount of etoro az boulder-* Th r.Tzoil has a low

quantity of t ie cn cly altough it. some places It hasai tendency to

lbe elayey. Its composition rcaflla to mind that it ;,'as at ox-re tine

handled by glaciers. Aound, the lakes . on; *S> A o ,% -the soil is

heavier and it; toxure r~yr.

The suj)acca t a= r~ cc *ow by th rock levellings, is coci-

ped of iranitic gneisu. Llthoujh little sud has been done of these

soils it is true that the regeneration after cuts in the sae region has
been very atisctry For instance, on awatershed next to the one

under study at prset# dense regeneration offir covere the soil

five or six years after outtlzgj.

C.Clie - The climate of this region is tcseatel vs z.

characterized bya cold wester on sarmme. *Durtng winter the fleZ-

cury sometimesop to 0 .Q 7* Jthou h usua"Ly it does not fall below
50 " 4 0 F 70 ara a thje tis n t i2 uak th ,o are ao that

ot the Ste Lawrence recion. trn e 'acotr Important crty.to :sr tion

is that the insolation is z;utN etgA- to ,uarn tee the normal rowth of

the forest.
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lyes an the dton of the Lat4 ' wi-) nds fatil1taaz Uh cor esac

tion of vapor ofthe atns phre, the prcipitttion Is saff4 ci .t A

mere complete stu4; of this subject mxade on the Montsorone watershed

shoes a procipitation of about &W inches beteen April and Novctbor

and a snowfall of 4 to S feet during the winter msaon. This precipi-

totion in not only ifrvorablo t the growth of trees but allows adva.

ta~ousskidin inwinter ad driving i pig

a speial cw4 e ai rt- a t eO rtf tLa'7

s e al t d 
c dare ner ly t e s a t h "o LS- 3 d a r egion we i 1 ee th na 4 t U1 a nn

cos fi ctton for forecP-tjpee is utified.

The to "vforest-atypeR is geeray understood todenote forest

oover.-type, but the meanin intw d above 1. the sitc-typ (,grcrm-k

qulity type) tc may 'be ilectifie Wy certin asoftins of plant

species* The. ten "dte-type" will be used hereft in that sense, as

deistinushed from oovo type, he following oi.typths are recgnse

in~~~ asedh or der of quality*

1I Kalr -Ledto nd phm>.xl - 'wcp. types are of lit t> -

i :portane inthis lo p on an only the bee- of e avupportz a zerchant-.

>, f.Nm ut . ; '< ~ i4e, b-. .T. 7 . .; .t5+ 3 ar * . - .M .. _LG'v w

{i/Fo .*r t t Li .. $ '.e! . o . Ya +{ry -l. R . '3... -~.. . vi .. Y . . 4?,. C +

fir and spmne. Thu, vegetation is per4 cnoe of rinse aldersen

a complete rT fd mOV~ r a flAjn ro.a.
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aid~. cliis to or. b r of rwmp andstaai In the main stan the

principal Opeo ea is: basa Vr~ fo*l1o, ad by yellow brch; hardwoods,

among which yellow birc predom e, areless than 20 percent by

ground JD uac. y hevcl to cd nly ci; # #d~ , fail aell d .r ,n
Most a his is the optizrm site for zau fir, all txng cons dered.

4rZtzn'rn t3c t3 t; AL ZeL -a +ao:t .to 2$ a
ca:t of the total volume o' the ot 4, bu1t i-to peseta ae of defect is

very high.

(4) VibtnumOais;j ( d .~oet-d s - hts -tyei; foun on

the upper levels of well-rained hillsids or hilltops, where the forest

cover is about 75 percetA hardwoods, Indicator species arc not as fe

quont as they are in te "lo er typas because of the thck leaf litter*

Thin typie is favorable for the groth of con! ers, but it is still more

sfor hardoodsps that inthe ie n; compc ~ltion Moifrs do not win

throw,,-h as they geawrally do in the Gx~kOrnus type.

Then, as we saLdi the first chapter, t tc'wttory of Crook

alo is at tho 4AInt erference of two rwti4o' nay betw.ecn 1hr limit

north of the Great *a:e-t Lawrence Fore.-t ?e;ioan the Bores.. Tore

Region, W meet again the yellow bir#h but the pre - t of bale

fir and white spruce reveas the t-reate x I < vnee of t orr si Fores
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2.

In the spring of 3.940 the forestA e~er off the Mnglo-Geaaia

Pulp &Paper Coraptny made a cruise of the area of Creek L Pot. The data

end maps which appear inthis work have been kindly supplied Wy thatco-

pal.*The territor has been -R1v~r Ic inl o. oven blockrs ?C ioflsidot

ation of the topo~yp ~ Of. ' ee i~~o vf&..Tecus

(ono~dered the softwood tad or~ a.±e fhowiu classirtxcat ona, a's

8hown on the mp, hayvee a Mdet

softwood 1o0 1. S This type is made of any combination of species,
but with a stand per acre of 312 cords or more.

Sotwiood No,* P This stand vartes frmSt 12 cords per are,

Softwood Ro 5 S17 This stand varying from 5 cords up,

The volume found by thi crase ts as foflw

11 402 4,4 0 09
III 94 1,2 4.8

IV 31 20 0.5
V X14 ~,??7.0

VI Z04 4,457 14.7
VII Z95 5#,U4 8.4

rhave now a fairly good description of the Creek LaTot, end

of the con litions whc rvi nth: ar_ we intend to. Lot usnow

consider ,hat will be the ine eor&cal ma. o; , ' this ara of four

sqare mls

*The auther is p_- ~afll in db-& to Mr 3. 0,. ?Tlvon, rimo Meaikr,
and M r. 'T. Pr, lit Fho o t o ro 1 the An. to-Caadia Ii up &Pape-r Co.,

for useful inforat on a= maps o, w. lid
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a~~~ ~~ pk; wrD'Gt: rc .rz

The tr aportation problem has been and remains alnays the

headache of forest enineer o In the pulp and paper industry factors

at ost are generally well under cntrol,# that it is pssible to es-

timte the cost from the stic runniug into ~h l ot '~'rpoue

wth oe decree of aoc-n -, the b- variable 1t he logo, 1  zt,

the cost of tranprtto fro, tl e aut to the trl, A ic differs wth

ever "tanz eo" ad loadl oonditions. Goed 4v, ea i thse icttn fro

of the beat oet hocV scut Ui, it en perzy, to be used: io o&t very 7 :

mnrae and it iv o ten a serious ro blcm an to vtether tracto rs,

truces or ot he r met.o of transportation ma b used to .dvsnt ce. 1

?roq uontty co intion of trasotation systems ast be emplod and

each one use tore it will handle the wood on the ci eapest bsis. Then

the timber to be moved is clove to e Istn transport facilties, such

as drivable strew or public rods0 eicient management of the prohaul

operations is all that is reqtd rcd to kee cost,., at a atisfectory le vae

As lont as the major tranaportatiozl facilittes have to be developed b

the loj.g -r0 then the coat of ' c, transprt u rte, of haulmn on that

syst , ad of pro-ht n~ all ta to be kep in balance. (4 ) Careful

pening of the whole operationm Is th n ne °o=~ if nett ec onomy is

to e ahieed and 1 r-cae in §V'ra tag is. -eev-:tuo oldoo

casts tch wil permtt accurate rd~'~ Ltin of total costs undergie

oondttions, Roadhs tiold beclassified to aervice etaa r, and unit

cost of construction of thee roads and of hauling on the aetersirsod as



thee roads with various tyes of matncs mt beavailable sotht the

road iay-.ot= may be planned for m econ *y The writer has tortu-

natoly benap ie with the data and oats appearing in this work, some

=indly rn ee by th egineern of the kigo-Cenalian Pulp &Paper

Cmpay, others adapted to the local conditions from different reports

ologjing operations. All the formulae used here have beew bowed from

the text-wbo#z "Coot Control in ther nldsr"WI.V athw,*

Th is tradz invbhaet tLe from whteh operat t ng cost have

beon d ro 10J are beo a so ti pr dlnt for the Lake St 4:u ion,

op 'zin yt nwa 0 , KJ 2 4'w: V :, We"r'!~ "rC .w7O

License ad"4 Lt s.0 18 4 ,Kw 0
Depreciation: On trial. co ta igt'

Las btres:

Leas reockinm value:
To be dopr elated * y,

Labor: Dir , 23 cs 0

Total fizod cost *- Wour: 40

Oil SA45per quart - 10t * evcry 50 bra. e $0.07

Grasin ,, and Vt t.:tenanee:005ruel (average)s .50
Tires:$0 1# Q' hurs

Total oprat ing coa per how~ 40

Toal hauling cost per hours .12 *5Q
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of the formulae a

Mp= nee nintained on the road
b load oo truck

'I 7m trp

For hzz hauLin co. on Class I road will te

Fro sinilar alculattona coats of hauin on rods of other ci asifica

tione have beenf set up and are preerted her$

of 1 a-teet (;0tln a ) of1,0 Beet (emit)

I 2$1 73) 0.1 3.
II 20 58,II0 2 4 .

IV 10 Ch0 ?,O .32 18.

mrom the o hedule o' tru* h~ult est ciwn ; - .. Lve seen th,,et

the h& -iw coat varies rti the Jcas* oe hc s iuse. po know

slat, that the chieo rt lp a edteindb diff ert oW eon.

tives, as fire jroectol 8  . nwzgat, or only logging tirxp tton

In the present ork the sle imrpose of taolitztim the trrnrts-

potof fore et products has been cnidered8 and the cost of costuction
$ e a,- - + 'R "i w

of wood to be moved over this oad8 end the application of the Obreak-

oven point" foesul is zJJ that is required to determine the standard

which will be adoptedI. Thts torua, 8 normally w~ itts

beswritten as Volwme in Co i'=22 whei. a ad co Of



fo t'co~ or V ot aa of a rc~ x ii O ~ hul costs

on t -e roads 'ailt to t'-e r otivo stcndard. '1 4

Flrst wre haye to dect de bet c 'il-r an ci cts TI standardsa.

Sbatuti t t" h value rc -t tctbice . havol

This mns atht thi nuxaber ofco ads rocui rd to v.rrt the Class I

road.* As t e tract: to be 3 loge c i snl 23000) cords we are forced

to elinte this cl ass o' me tA vnrr,it het en roa$.woeas II and

III asnat .0-10 .. ~'l 9FW , 3815 cords, Ten,

as the road will carry avoliwe of 14,815 or o of pulpwood, the class I

desissnation, at acost of $,00 per ie, is jsifie-d. We' mt' also
teke note of the fact that we could determine the lcmgtb of the road to
be built oneach class standard by the emotmt of pulpwood to be moved on

it. The saecleniations mde for clss III and IV have dettend that

10,904 cords to be move will 4nstifyr the class III =:esignatio,

The volume of pun dad the localization of skidding or shxar

roads on the map slieod usto eel thtst

90 Chains Will t 1 mtlt at clues IT ntonndr.

The length of each; part of this road being established byj a °at eawurc.'

for the class IV desisgnetion, 'th lenth has been determned by mecin of

the break-oen poitV for hauling with truck and horse skdding Then the

poinit at which both costs are th e determnes the 1imit of thm truck

road syste.o Eatch one of tese class standards is shown in dfferet

color on the oap
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To roe.to, 'Cu intct4 to be ic snacccss..road must be built

for a liatanco of t 3c mlew~, T -2.Ao es IIda atien is therefore al.

Ile ed beae all tfo ptptaod wmle ved on, that rad,

4, ry&4c w ._ F4l 1:>f S'rmr Imo? .az $rtrn

A. tte tQn, 21 v'- eactro etornin the
nost economical way to earr tt , ; 4' o LO tli :zi wa rod

Three aido WcC z=chnes - rak tractor and home . may be use for this

minor traznation, and acomplete study nd c&.parisen between their

cost in necessary tofxthe beat one,

In ti e firsw will compare t~he tractor with Vie horse pre-

hattn0 Let us tdy the coat of each.anic

based on. ch rs Q~~ab tj' e trlo-~n~~ ?uz & W . r q ZopnUhnte

Comelcy l0e0sesaitartctor, the daily hare is 4f4O for aneiL'i

hour dc.-y, all expense ineluh e. 77. fnd tiIs cost accurtep and we

asaw ed th at the h o nurly co at I# about v,2 p er hcnar * The follomw ingra e "d t rm n d f rav r g a l o

Delay tios 0
Total fixel ti mes 4
Loral per Wu :a (on sleds)
Total fixesd tta per c&F 40' cords 0 . utea

Goat per Minute: ,
? edot percords 74: u _

Variable time per v. - v 3'
U U corics 14

Variable coat pr cord per 1~A poet of disaces 0.20 7 Vt2:1.44



the cost per °or wilI be 5*plus ,40 taor everyXD0 feet of harling

ditnce,

B, 1%tn ':t r .I I f thze pulpwood is skidded to

the mantruck ro ad by single horsoan toonster on siow road the follow-

ing data aeavailable, ladingand unloading (done by the teamter);i

45 xmtes per tan, Variable tizs per t r: (skidding distance 4ile)
55 minutes.

Total time Per tunis 80 r nutes.
Load per tunms 1.5 rord k }Ave~rfve nue o.i, 1rp per4 2< Chor --- x- -Utrp

Daily poutos(x~oz ~ ( ~~zHlourly cost for tastz'r! d c Rc .j fl QI.
Costp-rerznta: l' . E

usewd cost per turs 45'1 1,00# 75pe ods1

Variable time per 100 ft. o dietance 55' + 2. _ 1* Z'
3 3 perl100 fetpor cords t453' 1.5 =0.9'

Variable cost. per cord per 100 feet 0.9' z 1.866 le1.

Tha for every cord of puiptood skide by horse it Mil cost

5*plus 1.5$ for each 100 fee of hauling distance,

Usen thno break-ow point wecan now determine tic h of thes

to machines, stodJb used conoically,* and find the dioetz~nce at tich

the prc.4zatling coat is the sae fo both,

&tut.tutinx the value of ech letter in the fozxumlrt LZLw

we wi haveULztL PIA 60 Sntionset (of 100 foot).* This
eas that if the ski'din'-> t ".a 6±000,C feet or rom' the tr' o;tor

will be IX8&I Cth econoyo .. r l+ 'r J2>ta 2 i.-Lttx. of Ac w4h Ssn L80q

stations the proaln AL X 1*C bj Horse ad amore oeconoi cal,

boiigcarefuzlly the hauigdistance oneach block fwfud that it
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is less than 80 stations; therefore the use of the tractor is out of

the picture.

C. or The question DOW arises
tether we can use the track (1,5 ton) wih dvanL ge instead of skidding

vit: horse, A fair answer can not be given without taking consideration

of the volume of prAm d to be skidded and the length and cost of road

on which each machine could be used, For a better study of this cost

o m son two different blocks of the tract have been consideredt

Block V, :th a volume o 2,200 coe:' to TM 2 -W I and e Vujth of 400

feet, and cflokl , ttm avoli , 4~ cv:

mile as baming distance. ad. block has been studied separatey.

A tracik rotd (spur) could be bzilt in the center of this block

and the wood *zould be kIdded to that road by horse during the winter.

We could also akid all the wood by horse to the main truck road during

the winter. The coat of the truck road wil be about $400 per mile, and

the cost of iced road for horses will be $200 per mile. If the spur

road is constructed trucks instead of oeing loaded on the main road will

be loaded on the spur road; then the fixed time for loading in woods and

unloading at the delivery point is the Wame. But as the speed on these

spur roads is only 4 mph the variable coat will be as follows.

We estimated that for a round-trip of a mile 15 ninutos will be

required; the variable tie per 100 feet will bet 15' + 23.4 = 0.56', and

the variable time per 100 feet 1;,c r l, =.1C'
$

The variable cost ' ' " " " t 0,130' U 0.04 = 0.75#

The fixed cost ' S * * a 96.2# (as deterined later).
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Fixed cor per cords Soo
Variablo coat par cord per 100 feats l.$

Then t'h 'br eeN-ove distace' All1 b dt"tndby use of tlhe fonnaias

V - Vt 1.5-

This means that tore the pro-hamuling distance avorace 0,110) feet or

loss skIddIng byhorse wil be more economIcal t. an track okiddin2. As

the ttaxm Skid -di din ~e o. lock V sabout V s5,300 feet* w can not

use the truck for hauing

Another proof wzn bemde by the tolo-4g cacuation, usen

the comprative costs for the coninaio of t eo machtieo# track and

horoej and for horse skidding soe.

(1) Trucks running on spur road costin $00 per mle and horses

skidding wod tothis road were tracks are loaded.

4-

ied cost per cords 50.0*

Variable coat per crd 1,5 z 2 05
C-

Total cost usir( both mchi-oess 98.5* pa : crd

*The graphical analysis of mixed costs wll indicat directly the
relativo economy of each device ait various skidding distances.
(?age 18 )
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(2) Eloroa &:i# r nie r oJ<$t' per mileor 5.5

staton of, 100 -feet, ,tr

Fixed coat per eeris 5000#

Variable cost m'r cod' t l.4 x O

Gon&l.uoion: Tihe 1ti44lti witl; torse on iced road is the most

enoal system to adopt an a saig oft 98#5 -98,5 = 2*X 2, 200

crs,0 or ?4 will be realized for this block,

One cold no;ay that is? we ca irprove the road for the trck,

we can also reto e skddn cost by ai highr speed. This can bena-

tinte by cz2.ouliae the xt a vti: for haung, the ,J cords on

the w r d r t r ~ J t cost e ceceu 'c ti hb a s bton pe ar d for and appe ed o

page

Load Clape A~ j~ ev' I Z1n RO2a t~v
. 0 4 400 22 x AI .67 916.74 52L2,74

IV 10 10000 22 z £8.07 1,400,74 466.74
111 1S 1,0 22 x 0 72#92 %10.?4 4.24

Concl.usion: The onyra class standard to beused wilb Class V,

because the netsvn is highier than oan the others aid it remains that

the most economical skddingyte to adopt will behorse skidsi:o

iced roads,

Similar ca siflt os have been mae for Block Vs w: ?OI. lows,

Mkata V (4,457 cords to skid)

Usn the tr c~ing cost schedule (pRg),w se that for this

block wecan iprvo the road e&rdce te idling cost. The lcvgth
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or7 ttt4.I ll i.o i 04, LiV, td It .i &",at ;,Vwj fect thiuo.

IV 10 % o00 44.5 z -07.3 2,960.31 1,O66.?1
IIIT 16 I10 44. x7?"92 j,?244 #9 4 1p -w1,&A,4

Then we may conlude that tht Cass IV l'o1 w4l be mare eoenical c%

cause the net vn I s grwer tha&. on the ot-her stnd ads, Now what

~iI b thei cost off oP ddirsg wuith truck en thIs spur road,. horse skidding

the ptxi to tihat roa&, an'! ,+t 44 b tae s,~tr cot by horse o31-?

flaulin4 costa '.W$

Fead Costa t '~- 24

Fixed Cora so*

Variable coas 1.5 ."&L:'ALq

Total cet pe :cords10. ,t

Fixed cost or cords50*

Varianle cota 1.*5* x.- 98

toad costs 'ss...~a

Total cost per ord o04

Conl usion s tn ce horse kiPn;Is cheaper tbr:z. 7 n =

tinof trur end hoor e, the, trwuk c xtot beused en any of the blocks

of this area before th Szwe study has been made for each of them,

-Thus tar we have de rW ": t rQ .x o ,ccroxtal" i. itds of major



compared the cos o each of them. 17bc-a is thec cost of afl the opera-

tiof and ,11 it phaen s h ,11 o2ornte wII trr to r n~r that

questton.

A. ft aMd budckiw.;s The cost of follin- ne bucking baa

been fixed at 1,5@ per crd* This price is actuallty paid. In present

logging operations inthe Province of LXe obc We m. say that this

Price in( ndos, . ;* h D. lelw g atm, jn atos

oroad-aides an.d clot . zI rumsh to prpa horszroad for

bthe r-atx foman before V e o ration o eW.It is customary

that on~e v.a work alone for feli - t~ tr ' ocw 't norznt! rYea two

mnare -oorkIz:; tt - ,

Cost per crd for fe li, atd bw ct, s 'g*so

B. Hog k" The cost of skidding by d tehorse any!

sled on mow roads has been calculated as followa: Asdetermne pro.-

viously, th e hon.-, 'at for a driver end hi horse hsbeen fixed at

1.*00 prhour,* 6) h1e fixed cost determinated at 40*.50 per cord,

with an av ;-1race load of 1.5 od# anw t ..variable cost at 1.5 per cord

pMr ICY feet of hvz u k aitunee. The aversge kiddin det ttO has

been measured on the nap ,ith a ino-easur 'e ( co. ,Ietrwired b

use o0 Ile Crtjula + C where FJ Lixed coot per oyX G the

variable cost per cr4 pr YX eo of distace and P the =azmti skiC-

ding diea ane. For exmp, on fllonk V lO founrd ths the a~xsd &u

ding distn ce'iS N9 % fit; Wt twf; co;t of k.iddlz . for" this block is:

digwe swot add .. ; . C t eodowitto wodis to be moved,
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The cost of tow rocad n: Its rmatntctnance dur t! to s0&$0t Is esttrrtec

at ?200 gor loo~ or at tZ.?5 per station of 100 f et, Zor Biock V s

foutad t~ :& ta road c:- 4 ot; 4 tions should bco P ttn to serve this area;

then divi'in the total torst o." road by the nubr of' or I to beo tared

oit we have the lot pr -n!t -- bt. cnt

Wo t + + °t i*8 p r r*e c n now add thi co t to w o t o, tl t determin o the total

cost of skidt:- for this block, tth 14t 89#7# 4.8* 08.*

Siilr ca.zu. Ao "-02 w -r , b on=a1o or etch of th: e seven blocks

o 2 tract to be 1ev'e t to t.he followiv' igrs:

flok I III IV V 7 1

OoRd g.Lhalay~ ct.Ew 2r ",m 4. -I1 a-iprooc pil-ed

on both s'dero o the main .. « rl 2.1' ' zo :41

What will bethe trucki-- cost per uzC-I- .io ath Oc of" ou 1O~? As

mesid previouly, this cost wifl var with the standard oft road on

tch th 'ood is to beuvdan the eot of the radI Ief. It IS

true that all t. w ood wifl pass throw g the hI way and the. acces-roadh

on: hich + rt .k anta-Al . seed of 20 ziloc per hour, but in-to the

tract various dis5000 of roads appoa" and theO length of these roads is

not Thnt nae,

The firt ftop into dotc rdn the fixed ad the ° vai ~ *ost

of trackcing peor unit. Us.nu she wcn rate previously dete nttnd, the

truckn cost wifl be as follost
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:Oat , ila2ntand doloy ,1, 10,2 hr.e

total trip tine:t 4.3 hr c, 1C4

Average number of tripe Per ry $r br. ; t".0 2 ,trips

Estimted averag prodr, Wt io per + xP 5P4: oo& = 0 sorda

Wecnn'determn th N . . *d fixed cost per unit

disance for trucio Totga tun time: 276 intes,
Fixed "1 " a 72

Variable " 'a 204

Cost per minutes PS -_ 4

rid cost per cor 96.24

Variabhe tI e per nile: - 7 mnutes

Variable cost oer mile per cordsl-

Variable cost per 100 fet per a:;

These fixed advreZ.nt ey 1e sd -Amyt

detentln the standard of 'roads to bebuilt for the main - ;ir.g ro&:

and to compare the skidding cst between the trck okl2ding and horse

skidding.

Let as no conaidc a. ' haulin,; of wood for a1lock III to do-

terminethe truck hulin, cost,

AiU the pulpwood of this block will be carried on the highway

for a ditace of 54 mutt,"on the accee s-road for 2 diepo the

Class Il wtadard road for 1 /6 zales ad on a Class II standard road

for a dita of 6S obts As the coa t is the sane for hauling on

the highway, the access-rod and Class II mroa, v~e Iasn ay that the

hailing- cast for this distance will 'bet L ' , o. 5 per cord
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wil haves 8,1 2L Z7 i/c ~v the .02, hul.-, cot per cord

on toareat; flw B t the C"l'. ;... rot i ~ c eei so Q.y 25mp".

thIn th ozt per cord is' no7 -14 per zo 4r2 h

hauling ditance is 8$ chains, Thyn the hu2Ai cat per eorC, for 1,4..;

pert of theroadwiUlbe: fli1.2 ,g.Ttcstdet

$5091 will give atotal haulingcost~ of Q.2for the wood of Block

The same caicla ton4s have been wiefor each bloc and gave

II 2,hO 0i

V $.5
VI 5.25

VII 5.2$

An oe hve seen, the h luly., cost van~es directly with the

distrnce of bauli., cd the hauling- coA pr cord varies itndirectly

with the speed naintdlned by the dlc kc or enach1 clat Th the

calculation of this cost we have used the formulas of

wticl we have zoe m n the precodin.W chapte~r.

Iet us now estmae t io ro d- cnarutotion coat,

deteritned the va-oua staadards of road to be chosen for the a-tess-

road an d4 f"erent parts of the h uiin; rod W.z The Goat will be

foflows
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Cl

A ceOs ?oad II

0 IV

s3. 18mie

65 chin's

$400
Z, 25

JC)
775

Cot per cord s JW± 'iZ

Es of L9?4 eh L-r d: An amount )2'$630 per

year mus be reasmaly estimted to teo care of this road far each ;-

nn Thn the cost at manen or 2 'rrs o operation vUb 100

cost per cords t,#CY- 2'30933 _ t apozinaely

7 ~- .. st;op io to determine which blocka

wil be Tt atd osicded ach yar. Tat is to sy, how rmn corsa will

be cut n ilded e t jo M.Tis distrbion h1  been ircdo in reard

to t ho site of lakes~ and t. e amount ofpulpwood on ach block, Ansap

will ho loa ated n.r t e 4 to be bilt on each l.ic '1t is neevsa"'

that haf of te totai cords be cut v. kied Wy both caps each ysr.

re hrve also tWenIto a o count the ontmlc of the hauvling7 road

whIch- will be used for both camps and oil the ara durlzt, the tw years

of lojgingr o erationao

Camp Is flock I & ri 4,506 cords

1.1*s Block V&VI 5,2 '

10,028 cod
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ftIV 11 w 4

Then in Camp 1 4,500 cords vile bri :t dutgI t# e first year

.And in Campl 5, S528 * " " T!st "
and #648 ' t ft seod 0t

We can now determine the number of men reured for uttin;.,

A wan cut on ven -e of 2 crd daly, and tbh tiut is odei the

atw f'rem Awut to Octobe r. The ev. ,c-.nu~.,o worie days ever

mnth is22 .Iayc; then aperiod of three mnhs, r 08 dUys, ad 40

ordxs to be cut AU roq. r' 4,506 ± (oS z men_ (in practice we

can ay 40 men),

TheO sae o& .. t.aore L;,v(, beenmr de 4h ". $. $r p fozr eah

x ii tu, results are o folowog

Bbor of rhxxr. w a !tn M of 0

G~pI lat year . p701 4-3(I
t II slt ' 'fZ 40 06

Camp, I 2nd 5 ,28 500
" 1 U tr Zn6 ,408 60 6

Then Cap IAll biilt or 40 -to 50 raen9 and Camp I for S0 to 80i

The cos of eac cam Ui bet

mon5 a ps 30' x 501 1,45010 lo ft.
Ri~tce 50 x 5Qt x$500 0t 0

St t 25# #c .0'250 ft

5,s030 sq. 0t. 2t X,050

Contingency

The n the co stru ction of the t o camps 9 112, 1OG Co t2,cr20#0 2 # = 0

zen.
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opeti n ti4cc0 year,

?i:., e Torot 2>(.cec s

B3oard & travelinj oxpoi -s7

Cost per cords =43 A *300 *14 per cord.

HO 92%1L 1

1 aocaerO 175 months $525
o van scuper 0$25 x 75onh

20aiaero@0Q75 1mont 55
2ass. c -c~xrz , P! ,4r, 1. at % 250

Cuts

SkiddSXngI

TotcZs rs~0

Coat per cor?: ",030 - 2C,0 14.4#

Cuts 4Y r' o(.monthrll y4 At" $0 G: ,dc i . criu:±c)

Sr r percmp eachyer

22 months of labor z 3150V

Coctt per cordIs VG~.~cod S

3,U C ot & b ts 2 h c n nn c o n o e L 1

wil h nces xar l the tine of ctn and skddg operations.

Outting5
Skiddings

405 *22 camps = 9 mnts

Heler pe x $100 -

Cost per cords Azg)#40 4 2,90 5*,
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"U AvtW~t~ Goc..c: 0rca cp b

months~oth

~35 x.g

Cocat per cords J22K ',2 03

vit willb recuired at ea..h ot' mi a bcrboo Ai

be required for the atbles.

BlackmI t I month e ap 2 years 4 months 0$45 = an-o002'°

La 7

g, CKi~

Cost per cords A13,Qn9 4 P0 #0 = 5

.,r . 1%: cxst One man with o os ilb o

quired to sveeach cap durntl U tw y ocra' r ios His wr

1.11 sat one motnth beore cutti " to secure the wood necessiaryfo

the begLning of th.cuat,

An :tiount ci' ,00. i -
Ta Zrcz or to

py for labr .- L- atmpg of r thvO t wood,

Total elpllO o t et,,J

Coot per cord: ?' .,C ,>

N. Inurnc fo r The Labor Acca d nt Lai of the

Province of ebe reqixiree i$ of2 waez paid to protect the worlc-r.

aupervisions 30

. ,.erx00

Ct: X0,900 z 040 5225*0

Total lages 8,5

($88,050 x .08) - 2.0,00 cords 234$ per cord.*
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if we , eaih the orczoiw; o'f e tt d v0r wilt have the

total cost per unit or per cord miXer th- precent loX-ing pln Fo

t e v a l c o t -' .- t ic i i .' nv i t riav c ra e c o a t f o r e a c h t ra n p r tc i o n w - e o The o o as t s a d d e d to th e

oat';er hrve jtven an averz. e total . ets of :$$J*S7 per cord delivered to

the mill, ea we estimte that cot aey act r ttly.

believe that they meet all possbl~.e ootin eo and iet.Terefoe,#

aubtractug this total cost from tie price paid by the copfy ,lor the

palpuo I delivered tthmill. we wil lva:t? $308* t4 r 0 .2,

That Is tast we l atudy in t -. Ploincwtr
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cHAPm: IV

HORSE SKIDDING AND DRIVE

Instead of carrying the pulpwood out by truck, the present plan

will show that the most economical process of transporting wood-sticks is

Wy floating them in loose aggregations in water with the motive power

supplied b~ the natural or flushed stream flow." (2 )

All the pulpwood cl t during the summer will be skidded by horses

on snow or ice covered roads and yarded up in piles on both lakes or

banked along the stream below the splash damrs during the wint-. An

access truck road will be construlted to carr- all the matrial necessary

for the cutting, skiddin an2 driving seasons from the highway to the

camps, and a splash dam will be built on h. lake to raise the level of

the stream. ie will now discuss in this second plan the cost of skidding

on each block and rxplain other operatin% cots : hich must be added to

felling and backing costs ,

I. Horse-Skiddin

In the first logging plan ll the pulpwoo_ was skidded to the

truck road and loaded on trucks, but in this plan all the wood must be

skidded to the lakes or on the banks of the stream; then the av, ra"e

skidding distance for each block will vary; for some blocks it will be

greater, for. others smaller. For example, on Block VI we found that the

skiddin: distance -as one mile and the cost of skidding and road was 94.1#

per cord on the first logging plan. iow, the skidding distance will be

64 stations, or 6,400 feet; then as the road cocts are 4.5# per cord we

must calculate a new cost fns w1 a



32

Fi>ed cctzt xx "x iors
Variable cost per cords 2.5# x 6- 42
Road costs

Total cost per cord for Block VIt 1.025

The same calculations have been made for each block of the ar-ea and

variable cost of skidding established as follows:

Blocks I II III IV V VI VII

Cost of skidding:
per cord in cents 95.2 70.4 41.6 3.0 93 102,5 114

Tor the tract a weighted cost has been determined and shows a cost of

95.7# per cord. Under this plan this is the only cost ;hich is variable,

depending as it does on the itatance of sk il n for each block, Other

costs, such as supervisicn, kitc! n, >xK, so on, ac '-' -. Ll see lat_,

All not vary for each block at t c a .. a7 is e, on :. m r of cords

to be handled ;hich is the same for both loging plans.

2. Drive Po s ibility.

The conditions nhizh shWuI! be precent. foc :cscf' stream

driving are as follows: (2)

At - An ample and reliable water flow, preferably throughout the

season, but at least a sufficient seasonal supply in the spring. Advan.

tages are generally taken of spring freshets and the additional supply from

the meltir: of the hinter snows.

Bt - The stream should be sufficiently wide to take the longest

logs. In our case the four foot pulpwood is the ideal size for stream

driving.

Os - Steep, high banks along th , tcr-course are much prefe"'red.

Sloughs, marshes, low banks subject to flooding or overflow are not desir-

able because of the possibility of loss of 1ogs,
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t - There mu; vx a suffi iEn- volume of 2 loata-)e species,

Blals a at hpruce are very light-weight drivable species.

Et Swift 2;rr-etz without obztructi.ns an carves .hich

may cauce jams p'r ':cnt ideal conditionj

The Creek La Foi possesses all theUt conditions and, with some

improvements in regard to t ti T'- one1 it is Judied as perfectLy driv-

byt : nlo- adi. PCpPpvCmayIrnv rs

i.o can determine the driving possibility in the following mann-:

The area drained by the Creek La Foi is 2,379 acres, or 103,629,000 s.

ft., and the annual p-ecipitation is 36. If 50% of this precipitation

is allowed for the drive we will have 10:4 629,000 x 1.51 = 155,443,000

cubic feet of wter T o assumed that with the gates of the 1a s open

2.00 c, C, per second .il1 pxsinut, w u,000 cf. per hinute. Then

dividing 235,443,000 c.f, by 2,O0 s.f. ae will operate 2r 25,903

minutes, In practice, however, 6 of the efficiency is taion in account.

Then 250903 x .Ce = 17, 268 minutes for driving time, We estimate that

.75 cord runs through ahe gates every minute, and that 15 hours a day may

be used for the drive, Then the number of cords to be driven each year

will b g 17,268 x #75 = 12,950 cords; and the number of days required for

this drive will bet 12 040 + (15 x 60) = 15 days.

As we have only 10, 4100 cords to drive each year, the drivability

will be assured, and with regular condition of temperature the drive will

be done in fifteen days.

A. Darasg - At th outlet ef lakes aid on te ;adWaat .s of

streams used for driving, from one to scv. xI dams are often constructed
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o furnish a reservoir of water. Concurrent with the melting; of the

winter' s aeccuulation of snow erd the srrinw rains the gates of these

dams are opened to flush the strewa bel , On thiz elevated and swifter

current of water the bolts, stickz, et. arc floated to the mill or to

other means of transportation. Then at the outlet of each lake in the

tract a splash dam will be built and local materials, such as logs, rocz

sAd earth, will be the chief sources or. construction. The Rafter Type

dam, as described by Brown (2 ) will be the best type because these dams

will be used only for two or three year driving operations. They will

be constructed durin; the summer or auturn preceding the drive, and the

front of each dam site will be well grubbed out of all st-mps, stones or

vegetative material. The gate will be located in the center of each dam

where maximum depth and rate of water floe will be found. These gates

will be trelve feet wide and made of planks; squared logs, called "drops",

which could be lifted separately by means of a capstan, will be placed

horizontally.

The following summarizes the con struction cost of each dams

150 man-dayT for dar constraci'ona @ 1 .u mar ayr 750.00
100 man-days to sr reervoir Site ' '5.00 per -ay 500. 0
80 team-days C .40 per day 120.00

Value of logs used in the corztrction 200.00
Dolts, iron, nails, etc. -C-ting'nCies 130.00
Supervision 100*100

Total for each dam $2,000100
Total for two dams 4,J)0,00

Cost per cords $4,000 4 20,900 xO.192

B. Stream: - The Creek La Foi, used ten years ago for driving,

will need some improvement, especially between the lakes where there is

a swamp. Here it A1ll bo necessary to erect a cribbing on each side of

the stream to keep tie sticks in the stream channel. The stream will
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also be cleare: of &1Cu L/ .. tion :' o- acc ulai:L;n O~ keo";~ -A oati;;

tr ee , brush and roc' so arge rocks, leaning trees, sunen logs in the

main bed will be blasted out or removed during periods of low water. The

cost of such improvement, as estimated by em egineer of the Anglo-Canadian

Pulp & aper Company, iI.r~ e'no r o ? '.0, iu 2"in abor, tools,

and dynamite.

Cost per corgc 20pOO 0- -Y 2,0 .0 48

4 . L M~ t t on o ' o M t e aIt is usu a~ l ly estimat d that each cord of a U lpwood requires

thirty--fivo pounds o .t -trial for cutting, skidding and driving ope-rations.

Thi material consists of food, tools and all, 'inds of equipment neces-

sary, For our lo.,,in p1e ,n e ha i2 to estimate the transportation for

20,900 cords; then, 20,0900 x 35 l. 7Ml50 lb., or 5636 tons of material,

This material will be ttrsnsported by trucka to the access-road, and the

cost of trr~nsportation on these 54 miles is as follows$

Cost pcr tor -milo: - h~ (formiula 3Ceve2ope byr ITr. Matthews) (4

2 25 t X0.05 per ton~mmile.

Total cost per ton:t 0i.05 x 54 -files 31.70 per ton.

From the highway; to th'e camps an a ,coss-road. wll be bulat a cost of

$500.00 per mile, on :ihich t~.a p...of

five miles per hour. The cost of transportation on this -rocJ 1 ill bes

2 x p2 5a _ 02 per ton- iw.eo for 4 zdles then: $,0.80
5 x S or~

Cost of road i.ll be 500 x 4 mies . 2pOQO



Total].A osts tra po xtit asn per tori: ',70 63.0 =2.50

Total cost of trc:nsportati on for thAe mterialt
t2.50 x 566 tons Q150

Cost of roads 2S00000

Total c o t for the o, e-°a2.r~s915

Cost ne'car:. 1915 e20,900 va.2*

.* tlier Cowt

In the foflorid item no w have. put 'X-o 20st f'o. xzLtna

bucking first because they remain the same in: thi s plan.. To these

costs we have added the different costs --ncwrA Wy the drivir27 operation.

Catting. and bucking cost pereri 2.5
A. Supcrvizion:

The cost of' spcrvison for 02&til art drivirg; 114,000
Supervision on drive, one month each year: t

Total Cost: $,0 600

Cost p -r cords 4, 600- 5o 2000 cords =22#

B. Fo -.a

Cuttin, & skiddi: s3,500
Drvives coo

<3, 00

4- 20,00= 18.6*Cost per cord: '-p3 ,00

C. Kitchen: -

Cut tixr" & skiding: %904:0
Drive$ 2 cookCs,

1 monts 2 years 720
,5 t,760

Cost per cord: $ 5,760 - 20p 90=275

Drive: 1. Clerk,
1 month,. ;ears 25

Costper ord: '20500 _- 20,900 =12*Cost per cords



Each year:
5 men on each lat >t

20 men on the stream:
U) :sL

Labor: 30 x 22 days x 2 years 1,320 mand-days
A this work is hard and d;ays long $6.30 per rty will be paid,

then: 1,320 x $6 '7,920

F. F i B n -17i> Lw: ao Ge

La Foi, on the Brue River, the &now Piv 22 yC Montmoirsn rtr will

come down to Mount Mill. At this plnce it will pass t-rough a flume to

get to the St. Lawrence ivr, on which it is boomed to the mill.

The cost of fluming and booming, as fixed by the Anglo-Canadian

Pulp & Paper Company, is 90# per cord.

G. surace: - AMount of wages paid for cutting and skidding:

t&,950. Surplus paid for dam construc t ion, drive and sweep is as

follows: SupervisiLon 600
Foreman 600
Cook 720
Clerk 250

D:river: ,2
Total 09,CvL,

The law of the Province of Quebec calls for 8 percent for the Labor

Accident Commission, then we will have to payi

$99,040 x .08 = $7,925.20

Cost per cord: $7,023.20 = 20,900 = S7.9#

H. ContinenceL s: - As the drive is not regular and sometimes

requires more time than previously established, we believe that 20# per

cord must be charged for contingencies.

6. Tottl Cost and Stumpae AtpratsaX.

If we gather all the different costs previously established,
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that is to say to X;:ed costs for all the opcrotions exclusive of

skiddkn Ein th variable coat of skidding itnzlf, for which an average

cost has hen estimated, we will have the total cost per cord under the

present logging plan. This cost is '7.Q4 per cord delivered at the mill.

As the price paid b the company is I0 per cord delivered to

the mill, the stumpage value will bet $10 . $7.04 = [.96 per cord,

7. Conclusion.

in the beginning of -i; catr syc sotdmhat the prescat log-

ging plan is the most economic al on. Skiddin; Tith horse and driving

gives us a value of $2.96 per cord of pulpwood, instead of $1.25 per

cord as on the firAt logging plan. In practice this plan will be adopted

instead of the other one,
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1 o L&rmination of theA utti i : 1.

The cruise made in 1940 has indicated that this area contained

an average of 88 cords of pulpwood per acre, This is trae and the volume

estimated should be handled if clear-cutting were practiced, but it is

not the intention of the Seminary to see such practice realized and they

wish to operate on a sustained yield basis if economic advantages allow

that policy. The present chapter, therefore, will study these advantages;

that is to say, thether the investment made by a partial cut will be

justified by the amount of the future crops.

To appreciate adequately the possibility of a sustained yield

plan we need to :now the rate of growth of this forest, Unfortunately

we have no data on this subject; therefore we have assumed that the local

conditions of this tract might be compared with those existin: at Lake

Edward County where a growth study has been made by Mr, Pay ( ), and we

have assumed thst the rate o.. growth of our forest is 4.? pertent.

As we said previously, iA is our intention to aty the economic

advantages of both plans, the first one by which we would practice clear.

cutting and obtain an actual crop of 20,900 cords of pulpwood, andi the

second that would allow a cut of 6(% of the stand; that is to say, about\

12,500 cords, iMediatcly, and consid.rin{g the effects of this selective,

cut will insure a rate of growth of 6%, which we believe should be equit-

able. In these conditions we could anticipate r. new crop every 25 years

forever. Then a clear-cutting will give us i ediately 20,900 cords9 end

the selective-cut should allow an actucCL cut of 12,500 cords, and the same

amount every 25 years.



To determine tho cycle of 25 years$ the following calculations

have been made. If we cut 6% of the standj we leave on the ground

20,900 12,500 =8,400 cords of pulpwood i trees of low diameters.

Consideri~.g the ann ual gr'ow~th anticipat nd o+' 6% 3 an- u in t1 ,e simple

intoreo t to insure t1 e motConse vativc fegues, th~e fore-It will .grow at

a rate of 8,400 x *06 =500 cords annually. Then dividing the number

of cords, 12,500, that we cut, by 500, the annual growth, we find that

the area will be restocked every 25 years, and will allow at this period

a cut of 60 of the stand.

Another method of calculat ing the cutting cycle should give

us the same result -let us see, As we have actually 20,900 cords on

2#,380 acres# each acre bears 8.8 cords of pulpwood1. As we cut 60 of

the stand each acre will give 5.2 cords, 'peeping 3.6 cords in young trees.

The growth being 6%, we can anticipate an annual growth of 3.6 x .06

0.2 cords each year; and dividing~ 5.2 cords, that is to say the number

of cords required to restock the forest# by the annual rate of growth,

1.2 cords, we find 25 years as the cutting cycle. 'These last calcula-

tions conform perf -ctlj' with the rate of growth in some regions of the

Province of tiebe p, hich is " out l'7 cubc fre'et w, oro 2 Word.

2. stimation of C22t3 for .a .f

We waust first say that the most economical logging plan should

be adopted for this operstionp that is to oa-y, horse-skidding for the

minor transportation system and drive for the maj or transportation. We

will now see what would be the cost of each op-err tion in this plan.

A. 'brans ortation of' tae matr cis - lfe remember that 55

pounds of' material are required for each cord of pulpwood to be cuts,



12,500 x 36 437,5C0 poi2nd, r 220 toy--s of -at vial (food. h-. tools,

The .fixed cost of trucking t L - material has been fixed at
~2.10 per ton;j then the total cost will be: 22; ton - x 2.l0O= 462*

But we must add thie cost of tI e road whuich will be built from the high.

wa,- to th.e farther camp. This cost is 050 per shle on a distance of
4 miles; then $2,000+ The sum of these costs divided by the number of
cords to be moved on that road will give the cost per cord for the
transportation of all then material.

Cast per cordt $462 - $2,000 =$2,462 -5 12,6500 cords = 9 *7#

.gFlling and bckir ~ - This cost will not vary wi.th the

volume to be cus and it remains the same as previously established.

Cost per cord for fellieg and buckings $2.50

C. iddisg - If,s in this plan, the skidding distance is the

,ame that we established in. Chapter IV, the cost of skidding will vary

for each of the .blocks. Tle cost of the snow-roads is not the same now
because it varies inversely w'its i ~: Y z- er of word: to 'Do moved on the

road. For ea zple, on Dlock IV, the fixed and variable skidding costs

were 80# per cord, and the cost of the road 6.8w per cord, because 2, 200

cords were moved on the snow-road. But now we have only 1,320 cords to

be moved on that road, which will cost the same amount of money. Then

the new cost of road will bet 137.50 . 1, 520 =10.4, which, added to

the skidding cost,, will give 90.4# for each cord skidded on this block*



Similar calculations have been made for eacli bloCK aim :ve

thie following figures:

Block I I III I V V V"M

Cost of seicidinq
per cord (cents) 97.3 7Z.2 101.4 90e4 101.7 104.5 1.2.7

D. Maintenance oL the ccz~ - The road we have built for the

transports tion of the feutcri.a~t...r. -o~ maintained -Aurin k, on sea20fl;
t~en we assued that 00 mistv alos;ed. o. tis maint~ance, whic

gives as the cost per cords 000 12,500 =4

4. a ~ ..1A~f . ._i ... ..j +rii: - eesiatc

the same camps will be necessary for this selective cut at a total cost

of '2 180 forbt camps, cOoOk-ottes, offices, etc.; te:tecs

per cord will be $-2#180 . 12, 500 cords =17 .4. The cost of equipment

and tools has been fixed at 2.000 for both camps and gives as the cost

per cords $2,000 _12,500 16

1 .4 +~ Tr;:t~ ^af ' . -^'4° (t.>."i, ii r '" :' . U1 , n ?, This s elcotiv°e.

cut will be done inone year; then the distribution must be as follows:

4o, Cords to Mu-t Loh :! a~ It_ .

Caup 1s 6,4I to IVl 3,270 50 85
Camp 11s 5,960 V to VII 2,980 SCo G0

The cut, therefore, wMl be effectuated in three months with an average

of 50 cutters per camp.

The time for skiddi r . has been established as folloct

do, cords to Skid ;s ;P- P H~.1or e-=g~ H)rYez
Cap It 6,54 9 727 33 22
Camp I1# 3,360 9 651 50 22

All tie pulpwood will be skidded in a month (22 working cap's)

with an average of 30 horses for each center, We can now determine the
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cost of zuptrvision, scaling, itah=n. etc., WhJla 'e- rds on the tin:e

for en toh lv operation. We must say also that the drtve will be

madt i a month with the same number of dr verz; we have fixed in

0hspt fir TV *

0. ar vizio - We have di sttbuted the supervision for

each operation in thismaer

Cuts 3.5 months
-i dd trxgs: 1 montn

Drive 1I Then; 5.5 months * $30D ,5

Cost per cor;: 1,50 12,500 = 1%.24

H. , Scales1 2e ms t to be,; piQ 'Uo scal -r a -,,. their
assistsrnts will bee For cuLt 6 monts a ZOO $300

For ahl'Iddlnus I month 1 300 5 00
$1,200

Cost per cords 1l,20 12,500 cords = 3.64

I, Lof tg A foreman wilbe necessary~ for yeac camp and

for the oper atpion of cutting and ski Uiding we .-ill haves

cuts Z.5 months @ -."50 %25
Skiddingst 1 month 5150 150

For both camps: $75 x 2 =tiU

For the drive one forem will be sufficient; then the total cost will

bee $1,3 450 -ZS $1,500

Goat per cords $,5& +o 12,509 = 12#

5, . wus Wages ill be paL" to two cookys sziz uto he lpers

during the cut and the skidding, but, one cook anO:J one helper could run

the kitchen during the drive. The (;o st tP ror. ill bet

Cuts 5 month's x 2 camps x 2 120 <X20 53,60
Sidding sI month x 2 a' ic x 2 4 0 280 1$1.20

Drives 1 month x 1 camp x 2 2 a $X2803 11.0
Total cost 2,ePO00

Cost per cords $5,040 4 12,500 = 404



4A

6, 124ls.~ , } i. -. r wcJ'..; .. As. his s elctv cuti? ~Z

will be made in a yea.,, cheaper dams must be built, and we estimated

that a smof $3,000 and $l,00 for t'1e stre& t s improvements are

equitable.

Cost p ~r cor: t 4i 9" 12S',C

L, Drtver, =s' wteg T east 4irrt: u , t tt :..e i 'v g.oud be

made in a month, and with the same number of? drivers as previously Lix- o

That Is to say with fIve men on each lake end 20 meni on the stream and

the rivers for a period of 22 days of drive,

Total cost l-. be: 30 o3n x 22 days x $5 $ 3, 300

Gost per cords ZS,300 = 12,500 cords = Y

N Tire-wood: The wood4 necesstry for .sj months and for each

set of camps, inclucling the cost of flling and stumpage is estimated

at $2,000; then the cost per cord will be: $%21030 4 12,A500 =l1t

N. Ilvc.ci t 'i an*. barn-bos: I

Skidding; ZC months @150 $450 for Wcblack-smith
5 months 3 y l30 0 0 for vie barn-boss

.J50

Cost per cord$ $50 412, 503 -

0. Imo' ,e: The =_),nt to be£ pail for insurance i

established on waes 1:Cz ~fi as 2 horos:

Spervislion: # 1, 650
Scale: 1,200
Forema: 1, 500
Cook &I >..Mlpers: 5,040A'
Clerkst 1,125
Blacksmit 750
cutters: 31,250
Skidders: 12, 250
Drivers$ 3,300,
Con:strction wa s: 1,00

Total: ;' '5,0'5
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As we pay o% a tlio a:1 ut, -zila: c5,0 x .? 7752

Gost per 7:i t,25.:!+1,"

P. Cler: .. 01:cC :cm 2L 0 1 recuir: 2. 2c wca 2 xap Ur'in

the cut &2. si ddis:, t. V ttat xt-o oc cr iring the d*.-vL_ could do the

wosb:. Then we will have to pay 9 months of wa es at x$125 per month, or

: "1,L25.

Cost per cord: 1il -1,0

the V<az ,ot-17lu to the nvll 7 :2 1w>,kabeen}

fixed at 901 per cot,#rd.

R. Con'- :nc- cst To -ovier th-e risk of the login; ope.s"

tion and all other unex;&pected expenses we assured thet ' ;er cord is
equit4able,

S. T1ota]L carttr urci stan ,WC &pr'eJ If we~ gatVher all
those cats r~e find t.h at - etotal cost per cord on thIs selective cut

is $.93. Then as we said, the compan pwa 1~0 per cord for the pl.

wood delivered to the millf then Lhe value of stuapage will be:

O1 - = X3.04 per cord

If .Ie &35L'. th et must be ta CU, as the; c- tc inest. for

an investment on a lo ', pe~riod we can cet ia'e what Ul1 be the value of

this tract on a selective c22 : yoflo s

()Actual cut: 12Z,5&? ;d $.4'h40

(2 Sbzcurt c-t 15500 cords ever 25 earz, cap; al, ed at

j~ W.1avt 1 :singthe formula Co~ (5)will g1v0: Il. x.0 C,0 ;u1
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jfe v.,:I- . *-.~

Az7 t- £ expenses f'og, fi.re pot ection are t4 per year for the tract v-e

have to suibtractfrom tom tota~l valut, t- nout nlecessar, to pay these

epenis e s each year;l so we will have;

- ",100 to deduct,
Total. valu2 will be:

Fotlowing cuts: IZ2L
<72, 770

The value of the forest on a clear-cutting svstm -411 be:

$2,95 per cord x PO%90; 61 <155

C gus ;;t These calcuelions show Uhat Ycvalue of the

forest is greater on a sustained-yield system; therefore it will be

preferable to cit 6C o"' tihe ~noW su. eo s& rot every 25 years

thereafter,
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Co ' CIhOVT'U

ltorseOkid

lietv: - u,
1iorse- i'in 1l lorae-8-id cin

I Unhaned costh

Felling 11LI cig

II 2L 2 Sat

TrB alipsa construetion:
DIxrov;:montst
Material transportationi
camp co sts$
Camp equipment:
Supervision:
Foremen;
Kithoons

Fire-ood:
Scale:

W)uiming &boig
Insurance:
Co ttnZganoies:
Road & maintenance:
Blacksmith & anbss:

v.1,50 50~.O

0.607
'> .13

0.104
0,13
0,1903
0 01&P_
0.258
0.102-'
0,) 20
0.144

0 * 34
0«10
00*448
0*05

0.94

0.048

0 *104
0.10

01130

0,12

0,20

04 79
0.90
0.348
0.20

0.24

0. 04
0e174

0.132
012
0.40

0.16

0.264
0.90

0.20

Total casts# Tota cot:748. $7.04$,8 $6.966
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W APT . VI

NrAr-GEM OF THIS YOREST

In the foregoing chapters we have compared various logging

plans and we have shorn the financial results under these plans. The

present work would be incomplete if it did not consider the posibility

of planning on a sustained yield basis; that is to say, to look over a

plan of management which should be adopted for this for st. Is this

plan necessary in this case? What supplementary data should be required

to adequately prepare such a plan? And 'at financial results would it

give? The following lines will try to answer these questions without

bias toward a particular line of action.

1. Is a Ianagement Plan Necessary?

Every forest owner must consider tic best pos ibilities in

regard to his property. He camot forgot, f'or his own interest and for

the community, that the forest is an investment which will give him the

best income not only for the present year but in the future. His task,

as defined by Roth (5 ): *is to take a piece of wildwoods and convert

this gradually into a forest business which shall produce timber, as

much and as good as the land and climate permit, and to have this timber

in such a condition of age and arrangement that a crop may be cut each

year, and thus an income secured in keeping with the investment.'

It is also the task of foresters to promote sound forest

management and to suggest ways and means of obtaining such policy. In

Canada# as in the United States, 'it is now very generally recognised

that all the established forest industries have passed out of the
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pioneering stao wen 'cut o an o arded .z -: av-

cepted procedure. We are now faced ith -. problem of kepint estab-

lished mills continually supplied with wood. Our pulp and paper mills

are fixed and have important communities dependent upon them. It is a

matter of national importance to keep these mills going and assure to

these dependent communities continuous and prosperous means of existence.'*

Those words prove adequately the necessity for the owner of a

forest property to face the problem of nanagement for that property. This

necessity is greater when the forest is accessible and when various mar-

kets must be found for the crops.

We believe that we have not to face here all three possibi-

lities or lines of action that every forest owner must consider in re-

gard to his property. The Seminary of Quebec, owner of large forest

property for more than two hundred seventy-five years, will never be

interested in selling these properties. However, the Seminary has ob-

tained good revenues from this forest in the past, and it will be a good

policy to secure the same nCo'e in the future.

The second line of action to looA over should be the liquida.

tion of this investment through destructive logging. Too often forest

owners have fallen into that mistake. The actual income they received

for their products blinded them and then they stared with amazement in

the presence of cut-over areas and the prospect of waiting two or three

generations for another crop.

* 'Notes on Forest Management Problems", paper presented by J. 0. Wilson
to the Canadian Pulp & Paper Association, Woodlands Section; Dec.1944
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A third possibility appears as tle best one; that is to manage

the forest on the basis of a permanent forest business in order to secure

the future wood supplies of our establi Li forest industries, and this

in quantity and in quality br soc ;nA5ement. Silvicultural measures

in young stands, involving cleanL: ad thitninj, an I e uze of proper

cutting systems to promote future natural regeneration and rapid growth,

are all necessary measures to warrant the perpetuity of our forest. 7e

hope that the foregoing lines have sufficiently proved the necessity of

a mangement plan, and we will now consider what supplementary data

would be required to prepare such a plan.

2. Supplementary Data Lecuired for a Mana!ent Pla n,

It would be a proud policy to make a detailed cruise of the

area studied, Tuch a cruise should not cost too much and "is an essen-

tial factor of successful management, whether or not subsequent yields

are expected from the area after it is first cut over". As Mr. Matthews

said (5 ) "T he extent to which a detailed survey and report can aid all

lines of management has, up to the present, been generally unappreciated

by forest owners and timber operators - partly because they have been un--

informed as to the data thus made available to them and partly because

they have had very erroneous ideas as to the cost of such work in rela-

tion to the service that it will render.

We believe that the cost of such a cruise and report should

not be more than PO# per acre. and that a crew of three cruisers could do

the work in less than a month, As we already have good maps of this area,

it should be necessary only to check the up-lands lines, to secure the

boundaries of the tract and the compartments. The cruise should be made
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by moans of parallel zt:ip-li: z, ont &Kaii t i r hatrs apart,

and the cruisers should give special care to collecting data in regard

to Vhe folowing points#

A. 2e site' - The character of the land from the stand-

point of growing, timber is of great ixportance, and its classification

and distribution throwgh the area by percentage of t' e total very useful.

B. The Zron stocks - The data used in the present work

was taken from a report of a cruise made in regard to a pulwood opera--

tion; therefore the merchantable tnd nonm.erchanstable growing stock has

not been considered with sufficient accuracy. It would be necessary to

classify them br species, and to see if the all-aged stands are repre-

sented on such and such area, and how the different age-classes are

represented in a single stand, and what the natural rotation is.

C. The gra1 - The answers to the following questions

should be considered with care in regard to the growth of the forest and

various species.

(1) What is the growth of the timber on the area, and what is the

rate in board feet or in cords per year and as a percentage of the total

stand?

(2) What is the individual tree growth b T species at difforent sizes

in uncut stands?

(s) How large is the average tree at the age of 25, 50, 100 and 150

years3 and how fast do various species grow in partially cut areas at

various sizes. (5 )

D. Reproductions - If clear cutting has been practiced in

the region what kind of reproduction has followed, and what species

should be favored from the market standpoint? What is the relation be.



tween cover and the re roduc.tion, and in mixed stands what species are

most likely to follow partial cutting?

F. Tve cuirre t possi le productjons - As the foregoing

studies will give accurate data in regard to quality, cuantity and

growth of the timber, a good stock and yield table will be possible,

and we will have a reliable estimation of how much timber would be pro-.

dtced on a program of cutting, looking toward sustained yield. We will

also know the possibllit-;p o' thc aznnual. cut with regard to species and

sizes. The various logging opesasions stmi d anl the costs saazLzed,

interviewing odd jobbers and workers in the region would give us a

better insurance as to the sale of the stuzpage; or we might come to

the conclusion that it would be better to keep in our hands the milling

and marketing and let out the logging on contracts, or to keep in our

hands both logging and milling operations.

All those details should be obtained, not only from the

cruise as we said, but by a complete study of the logging and milling

operations actually made in the region. The data collected by cruisers

should make an important report and will answer the following points as

noted by Mr. Matthews ( ):

(1) Wat a± the causes of underatockiing?

(2) Do maximum stands represent full stocking?

(v) What proportion of the average st nd. in each type is now
overmature?

(4) Do individual stc s nzsell value o'. groinz stock-
value?

(5) How is the growing stock di tributed through the age classes
if the stand is all aged?

(6) How are the various species represented in the reproduction?
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(7) What i the aver:?o total growing stock for the various
classes of forest?

(8) What is the approximate current annual growth in volume?

(2) What growing stock should the area carry per acre under
successful management?

(1) What rotation and cutting cycle should be adopted, and mtat

could the annual cut be during the first cycle?

(11) What will be the probable cut during the second cycle?

All this information will constitute the means of establishing

and controlling not only the policy to be followed, but will be used and

checked in the future to insure the most effective results of the manage.-

ment plan and sometimes to make necessary readj'Ustments.

Let us now consider the management of t.e tract for permanent

production of timber products.

a. The Management Plan and its Resutfft.

If all the information we have spoken about has been assembled,

especially the data with regard to the growing stock, its condition, age-

class distribution and rate of growth, it will be of great service in the

preparation of the management plan. The stock and yield table, the basal.,

area table control and the growth study will be chiefly considered to

decide upon the following pointes

A. The rotatton: - As three principal species appear on the

tract9 maybe the cruise will fix a natural rotation of 60 - 80 years for

the spruce and the fir and a natural rotation of 150 years for the birch.

An economical rotation may be established also after considering the

rate of growth after thr t irst < an w eon i'tions of the nar ct.

B. The c"ttirs crct Th: t-inc-al factor in decidin the

cutting cycle is 'the continuous production of timber crops of the highest

possible value", and the use of the stand and stock tables will be of
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material assistance in this point.N Teneor t7 !W >n Lhc

investment and the worki: capital required for the operations during

the first cut and the investment made by tie value nand quantity of tim-

ber laid out for the subsequent cuts,

C. ?'4iatton of the volume and value of th first curt: - If

most of t-e timber is overmature or mature, the first cut will comprise

a higher volume than the one estimated. in the present study. The value

of the first crop will vary with the quality of that wood and conditions

of logging and marketing, A careful study of the natural reenerrion

and the growth of the young .orest will be of great assistance in that

case.

2. a ui e e:sncn tfle:

This is the principal point, and ft wil 'ecAe for or r:ganst organiz-

ing for permanent production. Here also t growth study made in stands

following cutting is estentirl and riLt clearly state tV necessity of

a fixed policy,

E. Th finencial forecatz - The income we will receive for

the products depends upon the following various factors:

(1) The volume and quality of timber cut in the first c cle
and subsequent cycles.

(2) The investmeit required for logging or milling onerations.

(3) The rt-Y oP 4nhrest used i, t e calculations.

(4) The prevait cnd futu conditto' c of th ai ;kt.

(5) The danger of fire and insects.

In the light of these factors and considerations a good plan

of management should be stressed with impartiality and the owner will be

assured that this property will gi4 v not only an actual income but future
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&7mr l n(:ome.

We will now consider th~e repl value o-r' tMh s orest, any, how

it an~n be dete~rmined on varioi s plant w~hen addlitiontl dfite I= re~ar1 to

stack and 7reld tab1', obtftined b~r ar adiqatea cilise.

40 Va ae of the F'orest Under Vatr ous e Pln

To iLlustrate the possibility off determining the value of
a forest t7 he following lines will show a. demonstration case in wich

assumptions have been made o
Air An accurate cruaise on the a-<7 a- t~ine' the nux.e-

ber off trees pe'r acre aric' the nimbp r of -z' tree o 'os oTws*

(0 , . Th' r of tree r ac me

3 1.50
4 40 40
5 30 5
6 20 10)
7 30
8 1.0 10
9 1 20

1.0 6 2
11 2 2
1.2 3

From these ffigures we see that a ler~e nxmb-r of' trees in small diameters
have not, or have a little raumbc r of, sticks; we see also that the medium

diameters show a r-reater numzbor of trees per acre and a larger number of

stick-W pe~r tree. Whet is the volume of this stand exactly in cords off

pulpwood?? The following volume table, made by reans off cur"ve, will deter-

mine it.
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in c 1'et of ac r to.: mar mt& L' Moed

Snumber of 103" z'tice.s per tree

(East Ld of l!)fp.,cr Peninsufla, Michigan)

a, 47 RES 21 Uj~

4Z 0.304
15 21.'414 .
16 1.53 3,70 39& 4590~j

De." vc

(l)~ ~ Th~ -al sbsduo ofed esrmto 0 lc

s 1 D. than U.prs e. 1ab.3 57 pce
(2) 15c' 1.3 2.2ta 29. 5 t- aa

14 inm o di0.te acetbl: f.4 29.4oo stc2.2 iaeai

sp4ce 07um bala fir ane 75o jac pine trs 1spt tales preparedt

for e-sch ofth speisoe uhltl ifrnei ouei a

fettht oe tiale ithA i . Pw.ZE . th eaur'e.rents.:..«. s combined wold be more "-.:.,c- .. .i



tevoinnt ; r, acre for tres. ! f U"o .i n dlaer 7L a&,. mr, ,7 5.2 c rords
anid for all trees of 4" in dinetur and mor-e 0.4 cords. As the area, is

,32 acs we will have 28 x2. 2,Ocords of pulpwood fr

trees o4' all aeer? !Pd 2J ? x %2 12,4-16 cords for the tree." of

8" In d ameter {n. more,

r e see that if'' the cua ting rij~s are sold i liquf ating thc

tract the puorchaser could cut more than 22,500 cords o.-1 pulpwrood. rould

such a policy be the best one fo the owner off the property, or shoul d

another one be chosen? I-f v e consider t-he possibt llt- of nenaiV tis

forest on a su-stained yield basis it will be necessar y to knMow th.e ratle

of growth ea th~e vohune to bc cut at each cutting c cle. For that pur-
pose we as;3umed thiat ti growth stt rbad beer tade with erccura.cv,, and the

21.15 so
5 1,35 30
4 15 20

51,70 10d
6 1.8 10
7 2,D 10
8 2015 10
9 2.25 12

2110 2.55 10
U1 £.4 10
12 2.50 10

By m.nof Pernold' method calculations we have shown that ten y ears

from now, if th .lrvt gut is made of trees of 810 and more only, the

remaini.ng; tr ev ,, 01. Jivel a crop of 1.6 cords per acre1 and that the

same crop will be possibl every ten years thereafter,



ILit 'mi fcrabl i to e.+i.Y" lcry 7 am- irxelj3 d o

realize a lame amo i~it al 4one) ornmrar o a _ __ _od ass

That is ~t the deteriaion of t~o:tw>v, t 'illt Lm.I

¢x±< ttl . xn and dr'vn cost i C ;s ar 'roxi

mately the sane, A7 per cord del-7vered to thqe mtill , and that The v",1he
off this wood is 10 per cord in the mill yard; tI e the -value of stum-

age is t$ pe - cord inboth case. ,

-. atupe - atheor ux-t

be= cut or thia :lz A2A be 2250cords,; a nd. yie assumed tl_;- two veari'

*1ll be renquir ed :"or loggl n and dr v.zg op:rations; then the annlual

uta bil of 11,he c ~ otrds.0P orsx""* Z-)

Value of th e cmt, Prt 7r?,ar :orz

Present worth of the forest:

From this a mount we deducted the ex enses for Ctre protectton at A4

per year for ~' .- tract; t 'en we V.11 }s v T the, net vrp.mvalue of

60 6$= ,02,or t4 ,_ vu_ o f te res on a
liqui-Ration sy stem. This aount should be paid W;y a purchaser if the
owner agreed with such a plan;j that is,. -to cut all tre-es of 40 and more

in diameter and liquidate the property.

The second pln m411l be now the subject of our stud'y,

(2) Stume e valIue on a sustained yield ~lentz We said previously

that considering the rate of' j rowth the first cut will gtve us now

5.2 cord per acre and following cunts every ten years thereafter will

give 4o6 cords per acre; then we can estimate the present worth. of the

forest on this plan. We have also assumed that the total cost of logging
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ko Va u of fltar' 2 tO :0 rc fr-k r an.S for overt

tram this we mzrbsbtract ti om 4 oea jr to pay the akpno for

Lire potectton vm -r mhich is 044 par year; thmn we wihve

foroo:

4 )X Z $ ,40 7 , T i s =.o t to u ld b e -a i to V intow r " i a c e zp n b o w tt1 i t a d n a. a.

tu iloultt on shot cleacly, th 'ttt is pro"rable n~ u

V. , for at under a aot p and we ez'twrq t; hatch a plam

mn the oivioul.tur. point of vimonm L be the moat ueitablo,

The practice &' thU atv ~~Z& lt~~(ao 3QtfE

aetho' i these kin ofVr r e#L44 i la ir and b.ns..X t

given th ba reut, Its application male with jdgert ' (tl

open the forest eo ir 9, brt.Uizc- more light and 1n i~y to t.,U. z

facilitatin te natural rgeneratio tv tL ow of the rcainbn

trees, Therefore Vta tr #es promot d in theiirgrowth pro ',, ert; tic sap~-

Wigs La4ist the inselt do nrd theus, Ico"W l -$ovn that t&pa

tow d beaioipVd for this p 'op rty to the boft! it of the omier.

We hope that thes otattonat il hv proved also the neoeiw

aity for #pplementaiy edse dataoul ai oa lead us t~o a bettor study

of the try at anJ a beter evaluat-'ion of the e&&apage onvarious plans.
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T1e present work Las tried to ap;QiotL tie prineiples of coot

control log;ing to a particular area on the Montmorency limitz. These

principle have determined that the most economical logging plan was

horse-skidding in winter and driving, which gives us the best value for

the at.mpage. It has dete:Mnine also that such a forest must be man-

aged on a sustained yield basis which should :iv the largest profits

to the owner.

;e must say also that the plan chosen must not be 1onsidc roxd

a definite one as the data used was incomplete. However we hope that

this work has proved the necesity 'o- plannL,, and controlL, all the

factors influencing the r.oo 'pc tis a c-nscruenlp tbe mine of a

forest property,

The prevcnt vork has also tried to prove that every forest

owner 1 for present and tature economical purposes, must study carefully

the value of his forest on various plans before. setting up any kind of

contract, and should include in such contracts definite clauses to pro-

tect his property and obtain from it the best value,

Should these lines bring a little more light on the choice of

such plans and contribute in a small part to the success of forest

management, that would be for us the best compensation,

Reve'ex.d Arthur Jobidon
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