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The northern hardwood and hemloek lumber industry is
santerad in northern ¥Wiseonsin and Upper Hiohigan. At the present
time there are some 18 sawmills produsing around 300 million feet
of lumber in this area, There sre only sight large sewmills
left in Upper liehigan that produse more than 5 million board feet
of lumber annually, oseversl of these mills are expected to
lijuidete in the next five years,

With amost large sewmills operating in the Upper Peninsula,

the peliey of liquidation has ensued sinoe thelr beginaning.

doonomie pressures added to the reeent wartime demsnd for lumber
and the high lumbery priees in the postewsar period have soeounted
for the preference of the averags sawmill owner for this poliey
over one of sustained yleld, The prsoties of sustained yleld in
Upper Miehigan is followed largely by eorporations owning cone
siderable aoresge of virgin timber bought at eheap stumpege prioes
years ago, among these are guth corporations as Copper Range
Company, Cleveland Clifts Iron Company, Oliver Irom Mining Company,
and large paper mills (owning sawlog stumpage). Thess ecrporations
have no voreeious sawamllls to devour a limited supply of timder,
Instead they may either sell or hold stumpege depending on the
mrimt.‘ The sawnill owner on the other hand, must out part of

bis timdber supply sonually to satisfy the huge mill investmens.
Kany of the largsr lumber coampsnies that own sewmills and timbere
land would like to change from a poliey of liquidation to one of

A/ Charles H, 5teddard, Jr., Ihe

[l




sustained yield, if such a change is at sll posaible,

The .honen lumber Company of Ironwood, lliehigen faces the
same sroblem that meny of the mills of Upper lischigan and northern
#lgoonsin have had to faee in the psst two decades end are faoing
now, It is the problem of a company with s large investmsnt in
plant snd equipment end small remaining supply of timber (small,
from a susteined yleld standpoint), whose mill was originally set
up for lijuidetion. - oompany whihhes fellowed this poliey fox
many yeers, snd now, fully realising that the years of operation
are numbered must try to rejuvenate ltself by changing over %o
a poliey th:t would prolong the life of the company for a year
at leas$, and possibly seversl decsdes,

The shonen Oompany nevsr owned any great qusntity of forest
land until 1946, when they bought the holdings of the RiIDYd lLake
lumber Compsnye For the past three years the compeny has been
liquidating these foreat lands at the rate of about % of the
total volume per year,

However, Mr, AVIey i, Ahonen, president of the Company, fully
mxmu that under a liquidation poliecy the years of operation
wers numbered, KHe wanted to inow what forest menagement pollay
could hest be adopted %o prolomg the prafitadle operation of this
gompany. kir. Ahonen initiated setion which lsd to the organizing
of & preliminary management survey in the spring of 1949, Briefly,

-

p¥} ::rt?‘.uﬁgp‘:ﬁémn holdings, see Map No, 1 in the pooket



3
the survey evolved in the following manner, Hr, Roy shonen, son
of the president, was, at that time, & senior in the Cchool of
Forestry =t the University of lMiohigan, and hed been doing some
investigetion on possible forest menagement changes., It s0
happened that the writer was looking for s msster's problem at
the sane time, iir, Roy ihonen suggested to the writer that this
would be an exeellent prodlem for a thesias, The writer agreed
wholeheartedly and lmmedlate work was started, At first an attempt
was msde to oonstruet a stund and stook table from the existing
oruise dats, It was soon found that these volumes were highly
erretic and could not be used for sound mapagement ealeulations}
& new inventory (eruise) was needed ¢o esteblish the true present
gondition,

The ecunty and state regional foresters sdvaneed information
sbout the preliminery zsnagement surveys eondusted by the Frivate
Forestry Cooperstion branch of the Miechigan Depsrtment of Cone
servotion (headed then by Mr., Ted Daw), and the State & Privete
Foreatry Division of the United States Forest Serviee. Jeveral
visits to Ur, Dew's offiee in Lansing lald the groundwork for the
survey to which, through the writer, the Adonen lumbsr Company
fully agreed} the initial plsnning of the survey was started in
June, During the month of .iugust the survey wes oconduoted by the
Sompany under the guidanee of the three esoperating ageneles
(3tate & Privete Forestry Division, Hegien 9 of the United States
Forest servige, the rrivate Forestyy Cooperation brenoh of the
Miehigan Department of Conservation, sand the iiehool of Forestry
and Conservetion of the University of Hieshiganerepresented by the



writer)s The muin objeotives of the survey wers to determine
the volume inventory and growth rates whieh are basis for woriing
out diffsrent forest management plans,

This thesis, which is largely based on the field data
¢olleoted last summer (1949), should be oredited to the field erews
who eplleeted 1%, Additionsl data were obtained from the ahonen
lumbar Company, the United Itates Foreat Service, and the Copper
Range Gompany., The purpose of the survey and of this thesis is
to present the facts to the company with the various possible
forest management policglies that the eompany eculd follow, While
a more intensive survey is nncded‘ta follow up either the twowout
liguldation or sustained yield plans, it is hoped thst this thesis
will serve ss a basie for a polioy decision for ome of the two
plang mentioned above, The writer has tried to be as unbiased as
possible, with no attempt to present an evangelistie sustained
yield Utopia sometimes edduced by “devoted” foresters,

The presentation of this thesis proceed in five major seetions,
First, the economic and sooisl relstions between this company and
the town of Ironwood are analyzed. Gecond, the survey =nd its
physiogrsphic features sre given detailed explanation and disoussion,
The basie data upon whieh the management plans are dased appear
here. Third, 15 an enumeration of menasgement plans., Three major
Progedures of forest land menagement, liquidetion, twoe-out
liquidetion, and sustained yield are open to sdoption., Foursh,

For a complete list of the field orew, see Fage No. 1 of
the Appendix.



logging plans are worked out for each major management plan,
Fifth, a financlal snalysis of the managemant plans togsther with
the Verious ressons which form the basis of oampeny opposition %o

these plsns, ere presented.

The ihonen lLumber Compeny in its infaney, some twenty-five
years ago, eonaisted of & small gyppo logging outfit. Since then
it hes grown to be one of the largest industries in Ironwoed,
and has beoome en integral payrt of the eoonomic and zooial pattern
of the tosn, 0&inoe the company is famlly-owned, profits have not
gone outside the community, but have been plowed-back into the
business to expand the eompany, thereby further prosessing raw
lusber and oreuting more employment, Lumber from other coumpanies
must be purchsaed to sutisfy the rejuirements of some of these
added provessing units, The locel wood using industries snd many
of the retail yards have becous dependent on the gompany for their
source of rew meterial. The wages paid to employees sontribute
to the flow of money in the comeunity. Thus, many more people
than those direetly employed by the company benefit. In sddition,
taxes are paild to the loecal goverpments for roads, schools, and
other publie works,

From the piloture presented, it is quite olesr that liguidation
of the compeny would have gerious repereussions on the economie
and soelal stability of the community.
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4 oareful review of the physiographie faotoys indieastes that
the tinberlands of the ahonen Company, for the most part, are
ideally suited to grow, produce, and regeanerate northern hardwood-
henlook forests., This suitsbility is atteated to by the fine
growth and juslity of the virgin forests and by exeellent repro=-
dustion,

From the statistiosl snalysis, it was found that volumes
obtained from the survey asre asourate only for top-level desisiocns
of polioy-muking, -+ more intensive survey should be made if it
iz deeided to follow either a twoe-gut lijuidation or sustsined
yield plan, The volume figures arrived at are for the total
sereage and eannot acourately apply to any partiocular seoction or
forty. The totsl volume on 10,880 seres was found to be over
99 million board feet, Jeribner Sesle, with an aversge volume of
nearly 10 ¥ board feat per aore,

Seleotive outting would be used for both sustalned yield and
the first ocut of the twoeout lijuidetion plan. It was coneluded
that u 49% eeleotive ocut would be the best finenelally as well as
silviculturslly for the Ahonen forests., Straight lisuidation at
the rate of 6 million board feat annual eut will probebly last the
sompaeny around seventeen years, Twoegut liguldetion with the first
out selective, would remove the same volume anmually, and the
operation would lsst nineteen years. Besides prolonging the
period of operation two years, an esdditional 11,7 million board
feet of timber would be removed, or an ineresse of 13.3% over
stroight liquidstion. Under sustained yleld, the anmual allowsble
out from the eompany's holdings was caloulated to be 40% of the
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volume taken under either of the lliguldation plons, roughly 2.4
million bosyd feet (for the first oyole). The second ard thind
gyclas were oaloulated to yileld only 25% of the & million board
feat uotu, l.4 million feet annually in the second oycle, and
1.6 million feet in the third and subsequent oyeles,

Cost snd time anulyses showed thet the new system of logging,
tree-length skidding, would be much wmore profitable then the
present aystem of ground skidding. Total logging costs csleulated
for each plan of managementg inaiggggxalear'cnttiaa {straight
1iquidation) 1s oheaper by $1,08/than seleetive cutting (two-out
liguidetion or sustszined yield), However, in culeulation of these
costs no attention was pald to dlameter, and therefore thase
¢0ata may be erronaous,

3ustained yleld, although the most demirable form of forest
managenant from the standpoint of conservation, stubilization of
the industry snd the community, does not appear finsnolally
fezsible under present conditions., The main obstruction iz the
laok of adeguste timberl:nd to fulfill the required sconomlosl
minimusn out of 6 million feet onnuslly from oompany lands., ith
the heovy investment in plant =2nd egquipment end the presentg
gupscity of the mill, it ie not economicslly possible to out pro-
duction bask to meet the annual alloweble cut (2.4 million board
teet) of sustained yileld,

From all evidense, o two-cut liguidatlon polioy seems more
finanoially advisable than sustained yield, Oince two-out
llzuldation would provide the amount of timber needed to satisfy
the mill demond and would be mueh batter than streight lljuldation
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becsuse of the lerger volume baken off and & longer veriod of

operetion, this plan is recomssnded for sdoption,

By following 4 twoeocut plan the eompeny still has eight
Years (the length of the initial out) to deoide on whether or not
to convert to sustained yleld, leanwhile, by selective outting,
the forest will not be injured to sush a degree that fulure growth,
on which sustained yleld depends, will be retarded, If susteined
yiald & ocontemplated, the oompany may ohoose one of the following
lines of aetion: eithsr revampment of thelr mill to s smaller
oapuelity, or sequisition of additional land through outright
purehase (or agreementsa with othey eompanies), or a eombination of
both,

Company offielals are inelined to belleve seleotive cutting
is more expensive than elear outting, They feer aslso, that
mortality, in a selectively ocut stand, will be increased begsuse
af exposure and wind throw, They are psrticularly skeptiesl of
sustalned yleld beoause of the redustion of income, 4ifficulty of
eonversion, and the meny other risks thset go with sueh long term

investonts,



The eoonomic und soclsl festures of this problem are
insepsrable, sinee every coumunity must huve an economio base
for ite foundation., If & portion of the esonomic base is taken
guay, that part of the community dependsnt om 1t will fall,

The business activity of this company is of major importance
to the ocity of Ironwood, The snoual payroll snd numbasy of people
guinfully employed, and the amount of texes pald by the eompany
to the loosl governments are evidence of s "eommunity dependence”,
fleither the economis valus of the goods prodused snd their part
in the total netional produet, nor the value of the qompany's
tinber resources and munufeeturing fasilities should be slighted,
#l)l of these interdependent faotors are presented here to elarify
the egonomic snd soglal inmportsnce of this industry.

The ihonen Company benefita the gommunity 30 a greater extent,
in proportion to its investment, then the other industries in the
¢oimunity because it 1s homewowned, znd the profits it asorues
remain in the community sund ogontribute direetly to the socizl and
soonomic growth of the community, The profits in psast years have
not been drswn out of the community, but have been plowed baeok
into the business to provide more jobs, greater job security, and
greater egonomic asotivity for the Iromwood ares,

Moreovar, the produsts manufsetured by this company ere
used by other industries in the vioinity, suoh as the FPeninsula
Joodenwere, Mt, Llon Jki Faotory, Beoker Trailer Company, and the

Town Population 13,369, ares Fopulation 385,000 - Industrial
Loostion advantages of Mlochigen's Upper Feninsula,
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mony retall lumber yerds in the community. Thus the presence of
the Ahonen Lumber Compsny promotes and encourages the development
of other wood using industries in the ares, wheress the other
leading industry, mining, eontributes very little to the community
direetly, other than its payroll,

In order that the "character” of the company may bde portrayed,
+ brief history s presented.

The ‘Ahonen Iumber Company hes made great progreas in a
relatively short time, It has only besn through the honest
busineass polloy snd sound seonomic management of the president
and founder, Kr. arvey .. shonen, that this eompany, starting out
years ago a8 a small "gyppo” logging outfit, has become one of
the largest lumber compsnies operating in the Upper reninsula,.

The eoupany had its origin beck in the esrly twenties when
ir. shonen started in the logsing dusiness with a orew of only
five or six men, Through efficient logging snd relnvestsent of
earnings, he was able to scoumulste enough eapital to purchase an
old sagmill in 1936, The eompany was legally formed at that time,
esmploying around thirty people in the mill and woods., During the
war yssrs, extraordinary profits were made, Soon after the war
ended, when industrisl goods were easier to obtaln, Hr. Ahonen
reinvested these wartime profits in new processing equipment (dry
kilns and flvoring plant), and replsced some of the older ejuipment
with more efficlent, up~to=-dats machinery (grain door plant and
plining mill)e Today this mill  has grown to be one of the
lergest remeining in the Upper reninsula, with one and one-half
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mlllion dollers worth of tisber resourees snd gross annual sales

of over one million dollars worth of timber produets, minue
fzotured in plants worth three-fourths of a million dollars,
employing soums 830 people full tinme,

It is difficult to separate the egonomic snd soolal sapeots
of this problem for they overlap, The economie aaspsot concerns
nore the finaneial position of the eompuny itself than the benefits
the community derives from it, The status of the following reflecta
the economie econditions of the company: extent of timber resources;
menufseturing facilities (i,e. size, desoription, eondition, and
reéjuiresment of sewmlill end other lnstalistions conneoted with the

2111)5 and the annual smount and value of the produots produeed
sinos 1946, '

The souree of supply, or the owned and operzted forest
holdings, is under the name of & subsidiary, the Tula Forest
iroducta Compuny. The ahonen Lumber Goupany owns controlling
interests in this subsidiary. The timberland which is owned oute
right énd land where the oompany hes ocutting rights amounts to
16,184 aores., This total aoreage is divided inte three main
bloeks: The roroupine blook, contuining 2,162 seres, locsted on
the southern bouniury of Miehigen's ioroupine State fork and three
miles west of +hite rine, Miechigany the Gogebic blook, containing
5,480 aores, loouted about one mile esst of the east slde of lLake

&/ 4ee lage No. 8 in the .ppendix for eomplete agreage breakdown.
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Gogeble, &3¢ three miles Jue susuth of highway mméag and the Tula
bloek, ¢onteining 8,576 seres, loosted tlree miles dus north of
Tule, ~ichigan. Tula is situsted on highwsy =28 spprozimately
eizht miles northeast of “akeficld, Xichigan.

Tula Forest Froduets hss cutting rights until Leptember 28,
1955 on the Foreupine bloek, at which time the land must be turned
over to the State Fark, Therefore, this land eannot be counted in
the aetusl supply of timber resources for a sustsined yield proe
gramj howevsr, it sote as s supplementary timber supply during
the present period of flux, The other two blooks contain doth cute-
over and virgin forest l:ind, The sotusl working aersage was
srrived at by subtracting musieg, noneproductive, snd cut-over land
- asoreage from the total aereage of the two bloecks, This caleulation
left a working figure of 10,288 aeres of virgin hardwood tiuber,
Thie 10,888 aeres hus 99,491 1 bosrd feet of ssewtimber (Seribner
soale), 7,236 cords of pulpwood and 10,414 cords of ceder, At
todeys stumpage snd land priges the value of alltmse forest
holdings will total approximately §2,840,389.50., The roroupine
blosx has &« negligible smount of pulpwood on 1%, but has 12,408 ¥
posrd feet of sewtimber. This, sdded to the othsr blocks, makes
z totsl mewtimber stand of 111,894 M board feet,

3/ This working figure is the total soreage of the Tula and
Cogeble bloaks upon whieh merchantable timber is found,

2/ Uee Fage No, £ in the appendix for eomplote aoresge breskdown.

: 3ee Page No.49, Total Stand Table, Table X,

/ see Page No. 3 in the aippendix for galeulstlon of this value,
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compeny opurstes a single~band nill whieh is

relstively old but has been progressively modernized, This mill
sEW8 on average of ten million bozrd feet sanually, of which 604
is hurdwood znd 40% softwood lumber, with an avercge opsrating
Yyaup of 260 dzys, or 58,000 board feet per duy., The =ill is
azuipped with & rYessw, un edger, and s trimmer, end is stesn
operanted for the most purt, heving & "shotegunefeed” carrisge and
huving 1ts own steam engine ns 2 power spuree for alwoet all the
sownill machinery, uaw kerf from the sawnill and other producing
units is utilized in ths beollers, The egonomis proiuction re-
quirement Tor the sswmill, which 1s the minimum amount required tﬁ
opsrats the mill and still yield a profit uander present eonditions,
iz eight million board feet snnually,

Conneotasd ﬁireet;y to the sewmill ars the grain door plant
sn¢ the planing mill,
The graln door plant is5 sessonal, running

from tay thru Decembar. The plant represents a smsll investment
(w8,000,00) but yislds a high profit during 1ts psriod of operstiom,
The plunt was remodeled in eerly 1947 and has an aversgs annual
production of 89,000 doors, The eeonamic reguirement is pro=
-duction of at least 100,000 doors,

sdanlug kiilldt The planing mill is in constant operstion and
new e uipment was instslled this past summer (1949) st the sost of
#15,000,00. The mill has an av%rusa‘ produgtion of four million
board feet of lumber a ysar, The egonomiec re;julrsment is around
three million board feet annually,.

Besed on = four year period, 1946 to 1949 inolusive,

g% Based on raurkygar period, 1948 to 1949 inclusive,
S/ Based on 1=3/4 year period, -pril 1, 1948 = Decevber 31, 1949,
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In the yard ave four modern Moore dry kilns
hsving +n overage production of 5.4 million board feet annuclly.
These were instslled in early 1948 at a cost of +83,000,00, Ths
escononie requlrement of the kllns is six mlllien bosrd feet

Floopiog Plapt: Under a separate roof is the flooring plant,

% subsidisry of the ihonsn lumber Compeny, ealled the Ironwood
#looring Compsnys It was bullt in September 1947 st a sost of
$56,000,00 and hae an aversge annusl produstion of one and one=
half million fset of hsrdwood flooring. The economie rejuirement
of this plant is opne and one~half million feet annuslly.

$1th the exseption of the sawmill, all of these produeing
units sre less than four years old, and in excellent condition.
Only the graln deor plant has been geared to the annual production
of the sewnill, The othar units deomand more lumber (of a speeifie
aature) then the sewmill produses., The following amounts are pro-
sured snnually for the dry kilns, flooring plant and plandng mill:
ong and one-half million, 280 thousand, and one-h:1f million
board feet respectively.

The aggregste replacencnt or selling value of sll of these
produeing unite plus yerd eguipment such as, trueks, bulldozer,
luwsber yilers, elam, and the garages, offices and repesir shops is
eloce to $780,000.00.

./ Based on a l=3/4 year period, april 1, 1948 - December 31, 1949,
: §§u¢§9:n a one year production, Septexmber 1, 1948 utﬁugna%
’ Yo



4a1l transportation is provided by = spur line of the
Chiosge und Sorthwestern Railroad, ranning directly into the
gonpany's yard, Truoks houl logs and other timber proiuots froam
the forest properties to the sawmill,

The total sasunts snd values for oroduets sold In 19461949
:Te 1listed in Table I, The table shows that the lurgest volume
of sales of the postewar period wes recorded in 1948, 7The 1949
figures sre for o ten month period but are sufficlient to show the
€eneral leveling off oondition Jurinsg that year, There is no
impedlets drop foreseen for 1850, but it is expeoted that sales
willl be about the ssme as in 1949, The 1949 figure is higher
then that in 1946, but lower than for 1947.

Heot inecluded in this tuble is the production of the Ironwood
Flooring Company, formed in late 1947, The following ls the
volume produced snd s0ld for the period of one year ending august
31, 1949,

Ironwood Flooring Coumpeny statement
septenber 1, 1948 %o sugust 31, 1949

Amnount producsd s.eeses 1,518,604 linsal feet
38108 cevsnnctsscnaneee 9856,983,33
Table I indiocsates that in recent years the gompany has done

O¥er 2 million dollars worth of business snnuslly. This faot 1s
izportent eoonomiczlly to the productivity of the town and its
eontripution to the natlonal produet, annually, the welue of the
Proiucts produced by this company may seem slight to the Oross
fatiopsl iroduet, but to the pecple of Iromwood it is & sizeable
amouat to maxe for a prosperous community.
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-0¢lal benefits to the pommunity of Ironwood are derived
from company actions which dirsctly or indirestly nrofit the
peopls of that area, Hmploywent, money eontributed to the town's
ineome in the form of annual psy rolls, snd the texes vaild to
loenl governments are among these acetions, Amployment mokes
possible not only s means of livelihood to the parsons directly
employed snd their families, but also results in income to
merchants, to professional people, and to pudblic utilities and
others who benefit by the turnover of monsy pald to the sompseny
employees in the forms of wages and bonuses, .nother profitadle
function is the paying of tax to loesl governments, in support of
sohools, roads, saow remevel, higlmay improvements, lighting, fire
Protectlion, snd salaries of publie offieials, not only in the town
itselr, but also in the spsrsely settled communities whare the
timberlands of the eompeny lie,

The total number of people employed is broken down into four
Somplémentery units that form the whole industry, These
Qomponents sre the ihonen Lumber Company, Irouwood Flooring Compuany,
Tula Forest ¥roduets Company, end Logging Controetors. Listed in
Tadle II are the number of employees and their femilies, The
number of familles is listed to point out "community dependence”
on the eompuny, and the type of empleoyee found working in today's
lusber industry, Gone are the days when the lusberjack snd mill
worker were single, irresponsible itinersnts. HNowadays the



ig
average worksr is usually found living in o stable sonmunity
snd developing « sense of soeisl responsibility,

The postewsr inerssse of further lumber utilizstion, gruin
door :lunt, flooring plent, dry kilna, and planing mill hes ine
8reasged the nuaber of people gsinfully employed, It 1s hoped
that nore intensive utilizotion prastieces will expend in the

future,

The pay roll is an average annusl figure for a three ysar
period, 1946 through 1948, The gross average annual P?:ﬁgyé rxé?} o1
before deduotions equals $656,511,00 (See Tuble I1I), After de=-
duetions 1t equnls {588,420,33, This is the psyment to all the
254 peonle who were gsinfully employed direotly by the compsny
and its subsidisries, In the three postewar yesrs recorded in
Teble 11I, 1948 was the largest pay roll., Heference to Table I,
FEee 0418, indioates that in 1948 the most goods were produced,
«n@ the largest volums of s&iaa were recorded. laturslly, weges
heve not always been at this high level, But it should be pointed
out Lhat when the increase in pay roll, that hes occourred sines
the &srjg deys of the oompany, is multiplied by the sversge tumm=
Ovar in sny community of from seven to eleven times , it 1s sasy
to see the effeot the growth of this industry hes on the economie
life of the community.

e

IV

ie
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TaBLa I3 » HUBBEZ OF O000Ns GADIFULLY 585 LOYIT

{:s of Dessmber 24, 1949 pay roll)

Ligent

Ahonen iumber Jompsny Sawmill 29
Planing mill i
Grain door plant 8
Dry Eiln 1
Iugbher Yarprd 32
wood & Chips 8
Lagginf o
Genersl Labor o]
Hajlutenance

Glerieal

Total 103 87
Ironwood Flooring Co, Clerioal 1

: rodust

Tuls Forest iroduets Co.* C

15:10&1

it I i Cld e L

Totol
Loggling Contractors

{(ineludes mining timber
ocperators, pulpwood

operators, 6te,.) DL TS R | L 24,

GHAND TOTA 237 148

* = There is u larger number of men working for Tuls Forest
Froiuets Company, but they sre pald by the ihonen Lumber
Coapany =nd then eharged to Tula Forest Froduots Cowpany.
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The explonatlion of Table iIli The pay roll Tipures of 1949
Tor the .honen lumber Compsny were not available ot this tine,
8 Irorusod Flooring Company wes not formed until Leptember 1947,
Henee the sasll smount of wages shown for 1947, In 1948 it
Opersted st Iull eapselty, but In 1949 it only opersted with onew
half the nomasl erew beeause of a Aseline in demend and 5 8tOCke
rile =f inventories bullt up in 1948, Tuls Fforest Iroducts Sompuny's
pay roll shows &« large yesrly deecline, the highest single pay roll
balngz ths gix nonth peried from June to Decexber 31, 1946, This
declire is Jue to a change in the seoounting system (=8 expluined
in the footnote of Table I1I, rege o, 19 rather than =sny decraused
Produetion or numbar of employses, o figures were nvuilable for
the 1944 puy rollse Only an averasge figure for the past four years
wug Obtainable concerning logging sontraetors, o this wam applied

Lo each yeer to obtain annusl pay roll amounts,.

varies among the four politisal townships that the comnuny's land

1s in, These townships are istehwood, Perglend, and Carp Lake in

ﬁnto&agaﬁ County and <ukefield in Gogebie County. The average tax

Tate wes 21.58 mills, or 2,156% of the assessed volue, during 1948,
is tax rate was higher than in 1946 or 1947, The estinated

Yalus of the forest land for gax purpeses was $298,680,00, This

sBsepmsed value is less than 305 of the market vslue., The taxes

on forest land have aversged $6,131,88 annuelly for o three year

period 1946 to 1948,
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, The rroperty tax is spplied to the wvarious
buildings «nd ejulpment owned by the sompeny. It aversged
*By009.79 for the three year period 1946-1948, iefersnce is msde
t0 Table IV below, The large ineresse from 1946 to 1947 is due
Y0 sew installetions such a8 the grain door plant end the flooring
Plent, In 1948 the new ary kilns and other improwenments wers the
raagon Lor the large inorssse that occurred,

1947 8,312,78 4,916,90
1948 6,443,01 7,480,386

* - Jee Fage 70,5 Table D in Appendix for
breakdown of tax rate by blocks,

although the guestion of the effeet on the community upon

dquidetion of the shonan lumber Company seems renote at the
Pregent tize becsuse of the 17-19 yasr supply of timber under
lijuicution, one should not lose sight of socisl responsibilities
a8 4 part of long range forest management.

ag stoddard has pointed out in ocoansotlon with the concept
of tiue preference, humsn nsture is "impestient for the satisfaction
of immediate and nesr future wants without particular regard for
the somewhat distent future”., Impatience seems very logieal,

[ ——

3/ cherles H. stoddsra irey QDo Qike, Page 7.
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@spesloily when it is spplied to this ocuse and the more distant
future is sevenbteen to nineteen years.

However, some effects will be felt before this tiue is
Teached, Iavenue to the loozl governments will diminish year by
year us more land 1s cuteover, ifuch of this lend will be so0ld to
Snell "gyppo* pulpwood and mining timber operators who will
sgavenge the lsst merchanteble crop off apd then lst the land go
&8 tax delinquent, the administration of which is generslly taken’
aver by the ¥stionsl Fforest or the iLtate, This sdninistration of
potential forest land must be borne at publiec expense even though
Private industry oreated the state of non=-productiveness.

One of the more important effegts of this liquidstion is the
sroblem of employment. The Ahonen Lumber Company's sowmill and
other plants provide full time amploymsnt for 125 pecple., The
logging operstions go on during both summer and winter, usually
Providing yeer round employnment for 120 more men oconneoded with
logging. (see Table II, Fage Mo, 18)e It should be remembered
that o high pereentage of these employess sre skilled and sexmiw
8killed labor. This perventsge is significant when it is pointed
oug thﬁﬁ thig is one of the few remaining large socle operations
in the immediaste vieinity of Ironwood. Upon liguidation, many of
these people with a definite trade will not be able to find
enployment in Ironwoedj therefore a shift of this populstion to
80u9 ayea where their skill is employnble may be necessary in
order for them to keep the high wege rate of the skilled-unionized
logging and sawmill worker. . falr share msy be absorbed by other
Imugtries in Iromwood at this future date, but at preesnt there
seems to be insufficiPat number of (or veriety of) employment



opportunities to offer the younger age group.

The "folk depletion™ of 234 employees end their families
with a1 angucl pay roll of over one-half million dollars would
be & severe blow to the economie stability of the town of Ironwood.
If the unnusl pay roll hes a turnover of from seven to eleven
times, 1%t is evident that lossl merehants would suffer a sharp
decline in business, The Chioago Northwestern imilroed would lose
4 good customer, es would many of the losal sewnill and logging
®quipment supplisrs. The nearby wood using industry end locsl
rétail lumber yards dependent on the compeny for their dasic
haterisl would have to revert to bringing their needs in from oute
slde syeas, presumably at higher nrices.

4 brief summsry of the eeonomie und social aspeots of the
problem diseloses that the ahonen Lumber Company is very important
to the econamie stability of Iromwood, Michigane The oompany has
grovin Yrom a small gyppo logglng ousfit to one of the largest
business estsblishnents in the community, Being family owned,

1%s prorivs nsve continually been plowed bsek into the business,
thereby rurthering the prooess of lumber utilizetion and oreating
hore employment, Other wood using industries have beoone
dependent on the company a8 s sourse of raw material.

The gompsny has physiocel sssets valued at ¢8,840,38u,50
present market value in the 16,184 soresof timberland, including
80re@ 110 million board feet of northerm herdwoods, and at $780,000,00

e

A i, 3, dooa, |
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presant meriet value 1n the sawsill, pluning =mill, dry kilns,
grein door and flooring plants, & varlsty of products sre pro-
duoed such gs hard =ad softwood lumbar, ties, poles, posts,
leggla;, flooring, mining timbers, and pulpwood, which have an
aV¥ersge annual sales walue of over ¢1,000,000,00.

The oompsany provides employment for 237 people representing
146 families, un an average annusl groas psy roll of $656,511.00.
Froperty taxes on timberland snd mill wewe spproximately 414,000,00
in 1948,

irom the faets prescnted, it is very cleer that the
conmunity is purtislly dependent on the company for employment,
ineome, tuxes and business setivity, and lijuidetion of the

conpany would have a disastrous effeot on its economle steblility.
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This ss=etion covers: (1) the legsl dssoripiion, physio-
graphy, = forest tyse, of the land wihieh indieates the probadle
extent of yroritable rforsst menagensrt, and (2) the desoription
and results of the survey, ineludlig the method of survey outlined
iﬁ'%xiaaﬁy or the report, which ls slaborsted in the .ppendix,

“ud the vesulte drewn from the field dutae,

The 1und is deseribed legslly for purpose of loestion and
GWnersiip, physiographicslly for silvieultursl baskground, and by
foragt tyoes for meisgesent planning,

The ahonen lumber Company owns = total of 16,184 sores of
land divide? isto three blocks: ‘tha Tuln, the roreupline, anud
the Cogeble blocks.

The Tuls bloe: sncomposses sorts of and whole geotions in
the foliowing townshlps:

7 4B N, [ 44+« OSeoction 4 bY,
T 49 N, B 44 OSections 4,6,7,18,20,26,29,30,31,32,33
T O H, R44 v oectlons 2 9,&a1/

T 49 K, & 45 4 oseoctions 2,128/
T 50 3, R 4% & Ueoction ¢

The ioreupine bloock encoupassus parts of snd whole sections
in the fsllowing townships snd seetions:

4/
TS0 N, R 43« seotipons 3,4
TS1X, R42 W eotions ;’55,33

The Gogebic blook encumpssses narts of und whiole seotions
in only one township: |
T " A %W &) ¥ y&#
T 48 N, R 42 % Seetions 135,14,15,20,22,10,24,29,26,
27db8, 55
1/ Ahoner Company owns only a portion of seotion.




» breskdown by seetlions sppesrs in the .ppendix (Jee Tuble
vy ¥GEO 1De 1), The lands for the uogt pert lie in Ontonagon
“ounty with the exception of seventeen fortles which sre loosted
in three sectlons lying in Gogeble lounty. Tadle V shows how
the uoresge of the three blooks is divided Into virgin tlader,
out=over, snd "noevslue” land,

The ioreupine blook is the smsllest of the three ard lneludes
purte of four seetions., It is less than 2 miles from north to
south ond lesms than 3 miles soross, The Tuls block extends some
8~1/2 miles from ite northern to southern boundaries, snd 2-1/2
nlles from east to west, This bloek is ths most cheererboarded
ons. The Gogeble bloek ls vory compaet: 4 miles from north to

Bouth and % miles from eost to west,
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The three physiographio features taken into account here are
elimate, topography and drsinege.

E&&Eg&gz The ~honen lLumbsyr Company's timberlund situeted in

8 latitude of 46° North has €00l summers and long, eold winters,
The olimate is prineipally influenced by two faotors: nsarness of
Lake Luperior and the sltitude waristion of from 600 feet ubove
ﬂaﬁ.lﬁvml in the Gogebie blook te & 1000 to 1200 feet in the Tula
snd toreupine bloeks, The proximity of Lake Uuperior is the more
important faetor, resulting in tespersture moderstion, reduction
of frost ocourrence, and eonsequently = longer growing sesson, and
in sddition, low percentage of sunshine, low wind veloecity, low
eViroration, and low humidity exist,

The average growing season ia 82 days, Xesn annuzl
precipitation is %2 inehes, with the largest usmount, 14 inches,
Gonlng ‘uring the growing seasonj preeipitation is otherwise
fairly well distridbuted throughout the year., The probability of
Paln jneresses for any ten day period until the first of July, and
deorenses thereafter until the early fell rains, Total snowfall
“V¥erages 140 inehes, ususzlly settling about the three foot msark,
~lthoueh the mesn unnusl tempersture is 40° oy tempersture ranges
from 47° pelow gero to 100° ¥, above.
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“ililing frosts Leve been rscorded for saeh week of the year,
slthough the average dste of the lust ¥illing frost in the spring
is June 10%i; the avsruge dote of the first kiiling frost in the
T2ll ococurs .eptember 1st, The winters ure long «nd freguently
8xtremsly severe, with normsl meen tempersture below freezing
until uareh. onow usunlly eovers the ground from mide-November
to the firsct week im :pril, =nd ususlly comes early enough to
srevent freezing of the soile The period of warm weather is
sorresyondingly short und iz chirsoterized dy & modsr:ote tonw
Pereture with a geasonal average, June to .ugust, of 61° ¥,
travailing winds sre westerly.

"Yreaze-ups"” may be expected st any time after Ooctober 15th,
but ooeur on the average about 'iovember lst, The tempersture
begins to moderste in late Moreh, resulting in whet is known in
ithe tiorthsrn lake Jtetes as “spring breakup®, This peried, during
which the frost is coning out of the ground, lasts from 4 to 6
Weeia, The growing seuson for forest trees begins adbout kay 1l0th
8nd lists until late .ugustj “shoot” growth is completed by mid~

June,
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t Moat of the roreupine bloek is

locited in rugpes, semimmountsinous land, eonsisting of msny hills,
basing, cnd high ridges roughly psrallel separsted by valleys
filled in deeply with glseisr debris, This block does not lle in
the mein part of the :oroupine iountsins, but rather on one of

the ridges and series of detached knobs which rise a few hundred
feet .bove the plains southeast of the main brench of the

Yoroupine lountains.

The northermmost purt (two northern meotions) of the Tula
blook 1ie just within the extreme southarn range of the oreupine
iiountains, sxtending south from the northernmost pzrt of the Tula
block for % to 4 miles, the land beoomes rolling and hilly, being
part of the ronge of rock knobs that have a northeast-southwest
trend aeross this ere= (just south of the rorecupine Mountains),
slthough many of the rock messes exhibit bdold slopes 100 to 300
feet high faeing south or southwest, the range on the whole does
not rise to any grest height sbove the plains, These knods must
have pzen the higher outstanding festures of the old preeglacisl
t°ﬁ&gra§hy in this part of the eountry. Their tops are but thinly
GOVered, there is a notissuble adsence of trees of =ny size on
the topmost surts, even though the stoeking meems quite hesvy on
the aloypes on sll sides below the tops, The general elesvation
of the imobs is 1200 to 1400 feet above sea level, This rolling
and hilly ehuracter grsdually gives way to fairly level terrain
with dry, flat-bottom, filled-in valleys. Basins contsining dried
lakes :nd swampy trascts ure also charscteristie.

[ ——

&/ 3. 0. Veateh und Jumes Tyson, 9p. Site, 73=78.
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The Cogebis bloek is level, with hardly any slope, This

ares 18 ecomposed largely of swamp land, some productive end soxme
nonsprodustive, “Isl:inds” or "fingers" of higher land resch out
into the swamps,

Ths roreupine blook is not drained by any large sized stresnm,
but rsthsr by numerous small intermittent streams whioh flow into
the Iron iiver and into other large streams that eventually reach
Lake Superiovs

The Tuls bloek is drsined prineipally by the Ires;ue Isle
fiver, only large stream in the blocks The small strecms, inter=
nittent .nd continuous, generzlly flow in a southwest direetion
into the Presiue Isle, which flows in & northwest direotion into
Lake suparior.

The Cogebic bloek is drsined only in the northern part, by
8msll intermittent streams which eventually flow into Bergland
Creek and the Weat Branch of the .ntonagon River, The presensse
of gtagneted swamps in the southern part of the blook indieates
Yery poor drainage.

Soil: oSurfsee geologiosl formations in the Ontonagon and
Cogebis County ares are glacisl deposits of several kinds, origin,
topograynie expression, such as moraines, till plains, sand amd
gravel plaine of aqueologieal origin, and deposits of old

glacler luves.

L e

y ds Ue Veutoh snd James Tynon, 9P MQ’ 83.
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The 201l varies froa the Gogebiec stony plsins to lsrger
“reus of the iorsupine roe: knob tyre. The priseipsl soils in the
uplands ire ssndy lomms snd light loams. In sddition, there are
#8Veral lorpe swumpy sreas with the ususl peat ond smwel solls.
Conifore take up the drier sandy sites, and hardwsods the rougher
Loun ana olay solla.

On well dralsed sund soils, whioh ure pervious in structure
4nd therefore low in absolute content of moisture, the dominant
tree is (or was originally) white pine. Oenerally, where the elay
type of soil predominates, the forest growth is characterized by
an assoei:tion of white pine, bulssm fir, and white spruce, with
% Beattering of herdwoods. <spen or popple form an unususlly
dense cover on this type of land soon after logeing or after a
burn, ‘teep sandy loam or loamy sands sre solls of medium high
fertility and where well druined are oesupied by mixed hardwoods
“nd hemloek stands, The molst aress of such s50ils sye oharacterized
bY the sbsence of basswood and by an ineresuse in the smount of
¥ollow bireh and esstsrn hemlook, Where these soils are not well
drsined, thot 15, where water stands stagnant for s portiocn of the
yoar, the area is ooeupled ohiefly by moft maple, blaok ssh, and
E@rican elm, and takes the ocharacter of the swamp hardwood type,
1 assoolstion of hardwoods, mainly hard msple snd yallow birech,
with less basswood and elm, gensrally denotes o well drained, loany,
de2p and penetrable soil, naturally the most fertile. This land
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mey be vory stony »nd steap, dhere hemlock is domlnant or come
prises & lsrge portion of the forest sseoei:ztion with hardwoods,
the 80il is generally sandy ond intermediste in texture, strueture,
molsture gontent and fertility. The drier pesty soils of the
SWasbs ape charasterized by =m growth of northern white cedar,
white gpruee, and s few sosttered white pine., “ettar solls
Support bliuck spruee and tumsrsok, as well as willows, alder,
Gussandra, aund blueberry, Still wetter solls and open bogs are
chursoterized by sedges and other herbaceous aguatic vegetation.
The peast and muek soils of the swamp asreas are usually fertile
but productivity is determined largely by druinage festures, The
drier areas support white eedar snd balsam fir, while the wetter
&reas support black sprucee snd tamaragk, The undrained stegnated
Swamps or muskeg ere usually devold of tree growth, and such trees
58 do oeour are dwarfed and never produce merchantable timber,

The solls of the thres bloeks sre ¢lagsified as follows as
%o productivity snd fertility.
Class A, lands of from moderste Ontonagon Clay

%o high fertility, Ontonsgon Silt Loam
goua&asing good Ontonagon Fine Sandy lLoanm
rainage.

Class B, lands of from low $0
modsrate fertility, in
part stony and othexwise

uafavorable,
Pair drainege Poroupine loanm
roor drainsge Bergland Clay

Bwen Fine Jandy Losm

Jdo Uy Veatoh and James Tyson , Qike, B4-87,
Y usk e
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Cluss C, lands of from Rough Jtony Land
extrexely low reat and Huek Soils
fertility, snd poor
drsinege

» brisf disoussion of these poils followa:

sem osours in the southern pert of the loroupine

bloek, which is mede up of gently rolling plains, trenched by
northward flowlng stresms, =nd hes good drzinage, The forest
growth iz nixed hardwoodesonifersus, There uppears to be a
relstion between the varistion in texturs, the drainage snd the
noisture of the soll, and the dominanee of one psrtioular species,
The prineipsal herdwoods =re hard maple, yellow bireh, and basswood,
wWith a few ash, e@lm and iromwood, The primeipsl eonifer is hem-
loekx with northern white eedar, white spruce, snd white pine trees
ogourring less frequently. The tree growth is s0 dense o8 almost
%o inhibit herbsgeous or shrubby undergrowth.

Qatonason Fipe Sendy Joam is found in the northeastsrn segtion of
the Forecupine block only, whish iz neerly level but generally has
Suffipcient slope to provide adejuste drainuge, The forest growth
i8 mixed hardwoodesonifer type in whish hemlook apparently is the
dominant speeies, Thers is 8 scattering of white pine which attains

& lurge cize.

: C Land found in the northern portions of the Forgupine
blosk and in the two northernmost sections of the Tula bloek, If
the existing growth ean be used as sn indiestor, the vaslue of this

lind for forestry purposes is low, On sgecount of the shallowness

.

&/ 3. 0. Veateh snd Jumes Tyson, 9D« Qit., 86-97,
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of 801l ond the impenetrable bedroek, whioh resists root develop=
ment, neither rapid growth nor lurge growth caun be expeoted. This
land erbrsces most of the thinner and stonier soils of the roek
knobs of the foreupine Younsains. The tree growth oconsists of &
nlxture of hardwoeds snd conifers, with herdwoods predominant,
€8pecially on the deeper soil or that which approaches the
Yoreupine Loam type. Goft maple end rock elm are more abundant on
this type of =01l than elsewhere, Irobebly the stand ie thinner
&#nd the individual trees sre smsller here than on any other lend,
bsosuse of the soantiness of soil rather than the lagk of fortility
in whet 1s present. On the thinnest soll on roely slopes the
Sonifers seem to predominate, White pine, spruee, bslsam fir,
and northern white ocedur grow here, although their growth is
Stunted, purticulsrly that of white pine. Hed oak is found in
Places on the erests of inobs of the Yorcupine Xnob type.

, Lgag 1s the nost wildespread of the soil types, being
found in small quantities in the Foreupine block, almost entirely
Sovering the Tula blook, and sovering sbout one-~fourth of the
Gogebio blosk, The soil is oharecterized at shallow depths by
2 reddish bed of stone, gravel, sand, silt, and olay, moderately
Porvious and penetrable, but spparently not exocessively dry. The
8011 is fertile, producing a dense forest of hardwoods, and of a
Very rough and stony charsecter, The dominant speciss is hard
msple, with yellow bireh and basswood, There ars soattered
tonifers, prinoipally hemloek and some white pine, the proe
Portions of the lutter apparently inereusing with the samiiness

eud perviousness of soil.
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¥ 1s found in the Cogebie bloek, The elay is
Sompaet in structure, relastively lmpervious, aad diffieult to
penetreta; 1t is highly retentive but it 1s probable that & very
high peree-tage of water held is unsvailable for plant use., It
is strongly eohesive when saturated snd begomes extremely hard or
VEry tough upon drying. Beeauce of the sbundunce of this soil
tyue, 1t 1s neeessary to winter log the whole bloek. Ths land in
this truet iz campletely f£lst and does not have suffloisnt slope
to corry off excess rainfall. The originel forest was dense ond
Songsigted mainly of white pine with variable pereentages of harde
Woods, sprues, snd balsam fir, here the soil is eharaat«ri#aa by
Telatively groater thiekness of the gray layer and by ococarse
texture, there is more hardwood; on the less well-drained lanmd
“nd dsyirer soll there is s higher poroentage of white pire, spruce
snd fir,

H8rglend Clay type soll ooeurs in soattered arees only in the
Gogebie traot and is closely assoclated with Ontonagon elay. It
Sggurs in the shallow depressions of flud land, whieh are poorly
drained but not permanestly wet enough to allow scoumulation of
SOY gunsiderable thiokness of peat,

“ _apdy Loam 1s found only along the Fresque Isle River
in %wo geetions in the southern part of the Tula dloek. It is a
réeeny glluvisl soil ooourring at the flood plane of the river.
T8 Burfnee waries from level to slightly hummosky, and the lend
1s high enough ebove stream level to be dry and well aerated

o insrily, but is subjeot to ooeasional inundation.
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185t ond Cuek exlsts in the Cogebic truot, wostly in combination
%ith Boergland oluy; they ore intermingled in the larger areas
of Ontonagon Clsy snd roroupine loam, This eoil appesrs in
Bepsratl: Lodies or in narrow elongated strips having no drsinsge
outlets, .Lome of the lurger bodies spparently are former lakes
filled by vegetation; others sre sinply an acoumulation of humus
On the flutter snd more poorly drained land whiesh may be only
8lightly depressed below the surrounding eountry. The forest
8rowth in the drier eswamps is ohiefly oo=dur, white spruee, fir,
and in 2 fow pesttered pluses, pine; in the wetter and move
PaTRanently sstursted pares blaek spruos and tomareck msy DPree

dominate, slong with willow and several speeies of shrubs,

Some of the terma used in the iereage Tables (Tubles VI and
VII), and in the discussion of Timber Types, definitions of ilze
Or sge Jlasses and of Jtooking terms as follows:

AAZ8 Or ARG LIAR608

- tress 1Y in height to 1" d.b.h.

treas 1" in d.b.he t0o 4.8" d.b.he
(2 & 4" d.b.he classes)

trees 5.,0" d.bhe 10 8,9" dubohs
(6 & 8" d.b.he classes

trees 9.0" d.b.be $0 1449 dobehe
(3»0’ 12 & 14" d.b.h. ul&ﬂﬂ“}

tress 15,0" d.b.he and larger
(16" and lerger d.b.h. 0lasses)
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GOGD - area well stocked (70% plus), little or
' ne growing space wasted,

- area noderately well stocked (40-70%),
trees more widely spaeed or bunched 80
thet eonsidersble growing space is utilized,

E0CR - area lightly stocked (10-40%), trees widely
spuged or lsrge openings present,

a8tecca: Table VI pressats the aoreage of the three blosks,
broken down by tree types inio age or size classes as defined
above, Jinee the mixzed hurdwood-goniferous type is an alleage
Torest, there is usually more than one oge ¢lass pressnt on sny
&iven sere, However, the aorvesge is classifled on the basis of
the predominent sige glupg, whatever type it may be., Table VII
shows the total acreage, regardless of bloek, of the various
timber and none-timber types. In making up these tables, the
degree of stocking wee disregzarded,
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aaber tyoes: The Torest lund of the ahonen Lumber Company
fulls into thres broad olsesifle:stlons: virgin timber, out-over,
and non=productive. The last inecludes brush, opsn or grassy land,
auskeg, and stegnated swanps where black epruce and t&maraak.mwy
&Y% but not to any mershantaeble size. This non-produstive area
is fourd dispersed throughout the virgin timber and 1a¢1uﬁaﬁ»laaa
¢lussified by forties ss noneproductive, The virgin timberlands
hsve been typed as follows: northern hardwoods, hemlook, swemp
hardwoods, white eedar, white pins, black spruce, aspen, white
Spruee and balsem fir, end tamarack, 4 brief deseription of each
of these types rallawa:'

Horthern Hupdwoods eonsist of sugar maple snd yellow bireh inm

different proportions, sometimes with smeller and verylng admixtures
of basswood, soft magla,'hamlaag, red oak, white ash, white pine,
balssm fir, bleek cherry, peper bireh, imerican elm, and white
Spruece, -t times the maple eppears in slmost pure stands, The
Bortharn hordwoods contain the highest percent of mature pawtinmber
#O0reage (814}, but little sapling acreage (only .2%)s There is no
pole or mm:ll sawtimber aereege} howevar, praetieally «ll the

areas of hemloek (snd some northern hardwood) have sapling and pole
prihern Raxrd g, Of the totsl produstive land

the northern hardwoods osoupy 765, Volumes range from 1 M bd.ft.

to 26 ¥ bd.rs, per aere, avaraging arcund 10 ¥ bd.ft. for the over-
all arec, The northern hurdwoods are exeeptionally well atoecled

and sre classified for the most part s good stoeking. The stocking
of the sapling age is typieal "dog=hair” wherever it ocours.

m’ m“" 8”13.
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Q5 weeurs in cure stands or sredominates over uny single
assoeliste, The sugsr msple, yellow bipeh, bssswood, soft maple,
bluek oherry, white ssh, bslsan fir, whlte spruce, white seder,
white pins, super blreh, and red osk may be sssoclates, Next to
the nortiers hardwoods, of which maple is the most ﬁﬁmeraust
lienlosk predominates, oecupying 144 plus of the totul mature sawe
timber sereage :nd 13% of the total produstive land in the .honen
truotas, This soreage may seem relstively sasll, but there is oon-
siderublis hemlock scsttered throughout the northern hardwood type.
There {s very 1ittle hemlock reproduetion, which is fuvorable, le
cuuse hemloek 18 a relstively low valued species, snd most of the
8848 hove been seeded in suite heavily by the nerthern hardwoods,
“ou@ of the best hemloek grows in the Gogebie treot in pure stands
OT in combinstion with very high quality yellow bireh, both of
which seem to grow in the finger~like peninsulss extending into
ths plaek sprues and tomarsck swemn aresa, JFor the most part, the
henloo: sress are classifisd as good stooking.

lisrdwoods are smainly composed of bluek ash, imsrisan eln, and
S0ft maple in different proportions, which predoninate over any
other sigpies in the mixture, Assoslates are balssm fir, sspen,
Yellow bipeh, end, less commonly, whits pine, ﬁam&raak, noyrthern
#hite cedar, sud basswood, The swamp hardwoods ogoupy & Very
alnute amount of .honen acrenge amounting t0 1.8% of the mature
Suwtiubur soreage and l.85 of ths total produstive land, Howevor,
they sre intermingled with the northern hardwoods and hesmlock in
Bany of the molst aress and thelr volume is wuch higher than the
“4@reage peroentage i1nsiestes. Jeprodustion of the awamp bardwoods



eems vo be alishtly inerscsing. ost of the reproductlion is
soming in under swamp hardwood virgin timber with smell smounts
coming in on wetter northorn hardwood and drier cedarespruce sites,
The revrodustion is ot o8 thlek =g that of northern hardwood
"dogehnir', These sreas ean mostly be elassified ss good stosking.

osours in pure stands or predomiunantes over essoceclute
3?6@1@&, and it may have red pine, aspsn, papsr birch or other
forthurn speciss asdmixed prinelpslly as subordinetes. white pine
sppesred very widely souttered in the Tula blosk and was chiefly
conosntrated in sart of the Poreupine bloek und the southsra part
of seotion 36 of the Gogeblc bdlosk. 4t no pluce wes the cone
Sentration hssvy enough 40 be classified as & pure stand, The
redomincting meture sareage is only clsasified in the Oogeble section
oand is 4% of the meture sawtimber ares and only ,35% of the total
Produstive soreage,.

Hhite Cedsy occurs in pure stands or predominates over the
i880ei:te species, however sssosiates are usually coordinste and
inelude tarisrecik, balssn fir, yellow bireh, paper bireh, black ash,
soft @sple, black spruce, white rine end hemlook, Jometimes there
ie on undergrowth of alder, ihite cedar is mom evenly distributed
Among sge glesses then any other type. dhile ﬁh@ mature saw logs
4reé used for lumber, Amsaller cedsr has the advantage of being able
to commund faiy prices at lower :ge elssses as posts and poles,
The totsl ancunt of 21l sges of oedar represests 55 of the total
Produstive noreuge, le.8% of the moture sawtimber, 25% of the smell
Sawtinber (wileh would probably be utilized zs poles), 385 of the
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pole size (miny of these could be utilized zs posts), and 16% of
saplings, luch oadsr reprodustion is coming in on meny of the
swanp sites now osoupied by the sapling snd pole size blaek spruce
and spruse-fir, The stooking of the nature cedar is good but there
13 ¢ high eresntage of othsr speciss mized with i1t, The smell

sewtluber, poles, snd saplings ere usually of medlum stooking.
}‘.—eﬁi:

o2ruee is found in pure stands or mixed with ninor proportions
of bdalsanm Tir, bameraek, northern white cedsr, black ash, soft
mazle, and ocesusionally paper birech, Bleek spruee ls not important
oxeept se & pulpwood speocies, most of which is found in the Gogedble
blocks It coeuples 2,64 of the total forest soreage, having 36%
of the pole age class acreape and 38% of the sapling age olasa
feresge, The pole sge oluss is considered the merchanteble age
tless for this specles. In most plaees, the stooking is medium.

4 large stegnated blaok spruce swamp osours in section 26 of the
Cogebic traet,

ABRen types may eontein sspen, large-tooth aspen, and balsam poplar,
8ingle or in eombination, or predominsting, Frineipal sssocietes
8T8 paper bireh and soft maple, but any of the northern forest
$po0ies may osour. The majority of sspen is concentrated in the
Gogebdle blook although some is found in sesttered places la the
Tula bloek, sspen ceouples 1,1} of all the productive uoreage,

8% of the merghantable pole size, and 35% of the sapling age. The
8%ocizir vories from good to medium.
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tyre, (ususlily pertaining %o white spruce) eontains
balsam fir, white spruce, and puper birehj there are mixtures of
ihese speeics in which white spruce and belsam are the key species
although they mey not slways predominate. Aspen, blaok spruce,
ey also ogour in the mixture, and lese commonly, white nine,
A0rthern white cedsr, sugsr maple, ash, and yellow bireh, There
iz very little of spruce-fir locsted on the shoner landf what
there is, is loosted in the Gogeble bloek and only cesupies .34%
of the rroduetive lind. Howevar, it aocounts for 75% of the saall
Bawtimber. This is mostly white cpruce over 9" d.bJhe and some
balsam and sooeounts for .75 of the sapling soreage. Sinee spruee
4nd balsan are very widely dlstributed among the other types,
88pecially northern hardwoods, hemlook and swamp hardwoods, the
aotual ;tooking exeept in the small ares in the Gogebie traot is
Viry so:-ttered.

Jamgragk exists in pure stands or se the predominating species.
Common sasocistes are sither blaok spruce or northern white cedar
Or less coumonly bothe OCther assocoistes, mostly subordinste, ine
8lude soft meple, blaek ash and sspen., There is only one small
8%and of gapling sise of pure tamarsck, Thie is 1% of the whole
Ar®L and 45 of the sapling aoreage, and this ocours in the Cogebie
traots  The stocking 18 medium, Tamerack ooours in varying degrees
a8 &n assooiste of the black spruee in meny of the swamps in the
Sogebic traot,



47
The following terms =zre applisd to the none-tiuber types:

Luskeg refers to open bogs, FPredominating vegetation is laather
leaf or sometimea Labrador tes, Thers may be e few stunted blaek
BPTUSS or tamersek of imsufficient denaity to be considered a
timber type, The stagnated blaek spruce swanp is olosely related
to this type and oesurs only in the Gogeble trezet on a large
portion of section 26 seoupying 1.3% of the totul land.

$%

»

Zush refers to lands witheut forest cover, often supporting alder
in swampe and willows on highlunds, This type ocouples J27i of

the total lendj 1t ooocurs mostly slong streams in the Tula bloek
Oor in assvoistion with the open Lyiee

Spen refers to lands without forest cover, usually supporting grass
or similar growth as the major vegetation, .uch lunds may be either
highlend or swamp oeouring along streams in the northern psrt of

the Tule bloek and ovoupying 144 of the total land ared,

Site: There were no speeifiec data gathered duying the survey
to eatebiish site guelity, 7The site sppeaved (from the toSal
heizht of trees messured) o vary from fair %o good throughout,

In the Tulo bloek on the tope of rogky knobs the site was very poorj
it was also poor for sugar msple on the rough stony land in this

nrei, The best site for hemloek and biroh seemed to be in the
Gogebio bloek,

1/ "Total iand” in the non~timber types refere to the total ares
of virgin timberland plus those areas of non-productive land
inoluded within the virgin timberlend and not the nonw
Produetive forties. '
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The zurvey conduoted by the .honen Lumber Company wiﬁk the
eooperation of the ilehlgan Tepartzment of Conservation, the
University of iohigan Forestry sohoel, and the Unlted Ltates
Forest .ervige, had a& its objectives the determinstion of the
Tollowing:

(1) The total volume of standing $lamber.

(2} 1Its vigor charseteristics,

t3) rawth potentisl of good vigor trees following
@ a& sotive aut,

{4) The specles representsd in the stand,

{3) The apparcnt quslity of the low vigor portion of
the stande

4 stutistieslly controlled survey consisting of 45 rundom
Plots, one~fifth agre in size, was used., This method was worked
out by illism ¥, Barton ond Ce. B. Stett of the Forest uervioe,
M was checked by the formuls set down by the late Irofessor D.
He Untthews during the time the writer took Forestry 196 under
i Tofessor ustthews.

For the determinetion of the number of ons-fifth aere plots
snd method employed in planning & rendom sample survey, see rages
“0s 7 through %o.12 in the Appendix,

+8¢ Liap o, 2 in the poeket of the Aygﬁnﬁix for losction of
ssaple plots.

@, J. Bartaﬁ and a. Ba Jtettf “uim@lirie@ Guide to Intensity
@ag&s ?5@~5§;

@t!
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AR SR nka s ‘ e U From pust 6Xe
perience 1t has boen found that the three grestest errors in
eruising sre erronecus estlmations of plot size, helght of trees,
and disneters of trees, The grestest error oocurs in plot size,
next grestestin height, and the third greatest in dlameter estimate.
srrors in plot estimation were eliminsted as f«r as possible
by using steel tapes to determine loestion of the perimeters of
cirsulsr one-fifth aers plots, Jample heights were "measured”
trigonometrigslly %o the helsht it was belleved the eompany would
utilize the meterisl. The helishts wers messured with the poeket
Oruiser stiok, whieh 18 & modifiestion of the Merrit type of
hypsometer, Use of losalized oumulative volume tally sheets
eliminsted the neesssity of constently estimsting individual tree
Or log heightsj becsuse relctively few trees were neasured for

*might, the work was done with the utwost oare and resulis were
Telt to be satisfoctorye Dloneter tapes ware used to reducs the
rror In judgment of trea dlameters, ILach tres wes measured of
Gebohe (diameter breast high = 4~1/2 feet above the ground) in 3"
dizneter glasses, l.ee 16* d.b,h, olass ineluded sll trees from
15.0" through 18.9"e

losalized Cumulative Volume Telly sheets were used, United
states Department of ‘grisulture foym 70-Re8, Ueribner seale, was
Used for mawlog speciss, and form 85-Ke9, Standard Cords, wes used
Tor pulpwoond and oedare. (386 explanstion in .ppendix, Ysges 0. 14
through wo. 24}



30

?J‘
d,

dselin tion uses snd of the nethoda of tallylng sewticber and
pulpwood goocies 1s in the Appendix, ses Fage YNo. 13,

11 t:liisd trees were graded ag to vigor cherstterictioes,
either us high or low vigor (see lages o, 18 und No. 1¢ in
Appendix). In sddition bubtt logs of the hapdwood trees thab
V3T elpgsifled a8 low vigor wers grxéaﬁ ag sither veneer, Ho.
& U HOe 3 gunlogsSe

statistienl (Cheocii ©

 (Gee Table 1, ¥ oy 85 in
agpendix far . eulatian)

& relisbility of 154 plus or minus in the total volume wss
sought, . eheor of the fiszld regords indleates thet the setual
S2apling relisbility sttained was adbout 1449 plus or sinus.

This degree of m},mmﬂ wang that there ig little chance
(omly 1 in 22) thet the aotusl total woluse iy outside the linits
of & maximum of 114 million =nd 2 ninimum of 84 milllon board
feet, Joribmar C log sesle. For the total volume of the stand,
the volume czloulated by the Seribner C log rule, used through-
out this thesis, underruyns the volumes caloulated by the

Internat jonal 1/4" kexf log Hule by about 11%.

The pasic tebles upom whieh the mensgesmsnt plans are based
irel Tep sere stanmd Table and the Growth lates, Tobal Ltsnd
Tablo, ier sore ~tock Tuble, juslity fable of low Vigor
Usr@woods, These tebles are derived from ihe locslized
Sumulstive Volume Tuily -heet (Jee appendix, rages o, 36
through Wos 30 for derivation).
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The following tables rressnt ths basic figures doveloped
froam the survey, Culoulsted figures hove not besn rounded off.
Grestest relizbility ia in total volume, 48 jusntities by species
ol Othar groupings beeons smeller, the pesreant of rellability of
the figure becomes less.

- sere stand Teble: There nre two rer .ore stand Tebles,
one (Table VIII) showing number of trees, net volume snd boerd
foot growth rete, the other (Tuble IX) showing gross volume, basal
ureu, and basal ares growth rate,

Tote) stund Teble: Tadle X gives the totel, high, and low
'*39! net volumes, and the persentage of total volume in high and
low vigor by speeies.

Table LI 1s a Per iore stoeck Table for the tossl stand, 4
nore detsiled rer aere JYvoo: Teble muy be found in the Appendix
(Table K, yuge 1o, 52)s Table K breaks Table LI down into low
“nd high vigor trees, This breakdown will enable closer mavricing
pollcies by showing the number of low vigor (or harvest) trees
that should be tuken out of 4 eertsin spesies and dismeter olsss,

Chart I ghows the distribution of trees spresd over the
debehs olamses, and allows s eleerer pleture of what size eclesses
of the low vigor tyees should cone cut on a selective out,



o Toy & 778 To.
00T ®9'0 T'o¢ L'¢  0°00f ©I0L 0°00L 4°6  Taped

A croot Gt g°iv =°%

48°¢C L oeo*o 6% @° $e02 090°%°C 0°%% 8° 8°31 080°0 ¢°81 1*z eonadg
¥4 h ¥°9¢ @¥I*0  TI°6T ¥°% 8°sF 9¥I°0  0°CcI S°T 8*1y ¥é2°0 £°1e  9°¢ uedsy
9L°S 2°98 9gz*o  0°0% 9°% 9°0% I80°0 Z*2T ¥°1 $°Cy &I2°0 ¥°0¢ @8°c weslsg

769 000 90%°0 ©O°L9 ©°. ©0°00t 482’0 7T°2¢ &°¢ ~0°00f ©04°0 0°00 maﬁﬁ::xmm:::
{epao0o) {spaoe) (spxav) poc .%
¥

&

94°9 0t 9% 12 ¢°T — ¥'0 9oy 8°1 g°1T eeonady
88°¢ gz 5078 4 ¥°c 1I°2 8°2 261 8°1  g°1 g*s g4z g*'c g aﬁmmmw
3Jog
zZee 4°1 eé o°tT 9° ¢y Tt 8°'T I°'1 z°g TIe 9*g 9°1 poomseng
L TAL 2°g ™ 8°T 2°1T &°S saz ¢*T  @° Ut ¢ 4 °8 5°1 wiE
goeg 8% 0283 8°c ¥z 8°% 0cs 1 8°1 8°% 0Ly &% ey qsy
%1 8°CT 904 ¥*8 £°¢ 1°g% bmem gz 1°¢ g*0g ST0%°Z 9P°9T 2°CT uealg
0%y g*cr  98¢°T  9°C1 4°6 0*4Z  8O¥'TY @.wa 1°g 0*IR ©66°z 9°8% @°4T HAvoTwWeH
228 0°¢s C9G'T £°0% 0°CT 20T  648'T  4°ST 8'8 g*ze 80T etor  9°cz  eTdel

Weg T°00T 00%°% O'8C @°9e O'00T OLl2'C O'cy 0%z O 0Ot ©049'6 000t %

.ﬁ%ﬂa T FEaYok
(o) “g5ex] eI ou “geel] "oX0t WUNIoA ~EECIT “oI6T
gooIy I0DIA n@w«h TETTq yoqunu xed  Jofiva VRITDG Jeqwmu  Jed qou TR3°0q xequnu  Jed
qITY uo) ejnx % aﬁﬁdg& dnﬂﬁ» ﬂtﬂk& 20T ewnTca Twoq feed)  Ired eonioa TR0} soell
ymexd *43°pq , ; A : Qi 2/ tOR .

*EPINO PIVDURGE UT oumtoa 18U (dn puo cycqUr .9 Soe3)
cprmr Jor o JeuqrIoc L£q ervos Bot g9su {du puwr *g*qe*p ,IT sesxl) I

{ee01g JI0FTA m&? Jo
moT puw ydry *1egog



“TTOTOR

TeBX3

Yo uede Tuseq UC poERg aXv

Lo A1ue ‘oros 90583 300 BISCQ OY4 JeUUunt WSS eug uUT PAINBTY alon Sequl oFeyl - 4

9°0¢ S°¥9 TeTl 15301
T™c = @'T T O0T T°TZ ¥°% 0°00T T6a'0 0°00L 2'6  0°00T €62 IBveD
1°% oz z° g A gno*e z'g e ¥*8T 490%0 2°07 ¢° ¢*2T  860° sonde
9°c 8°9T 4° 048 PTG B8°ST 4° €18 ©81°0 8°4% ¥°T  ¥°e%  L¥e° uedsy
vy g*L4c ©°T  T*sc  0%E°0 g°°T &° g*1e  BITI®0 $°TC 8°T  £°%% Bee’ weeTeg
TF ¥ET T°° TCO0T 99%°0 T0F C°t  TUO0T ¥9C°0 0°001 4%
{gpaas) {8pI00)
1°% o°t  0°T &0 8% 0*1 6° 0 8% eonasi e
G 8°1T a° 3°% L8 9*T 4°T 2% 20T €°C 9% 4z Lor etdwi 3Jor
e°1 g0 @°'c a°1 a8 2 ¢€°¢ B8y 292 0°c  I°¢ g°c 16% POCREERY
g°1 A8 S AS S A 991 ¢ €°2  5°S S¥y  9°% 9% 8*% 119 urE
Gy IS AL T 0 4 92 9*z g%z e°% 4 (N - S A ¢*y 98% qev
4°1 ¥4 8°4 8°ST  ¥84 9°CT P°FL ¢°g2  OFL'T 0°T% BuE 208 4zets qoaTE
0*s g*CT ©°PT G°¢T  B94lT @°ST 49T 6°%¢ e9T ' ¢l6r 071 9°1¢ gge's  yoeoIH
AR L°CT 4°9T 0°Ge  494°T 8°9T 4°4T1 0°0¢ 082°z ¢*z¢ »°¥e 0°zc 4B8'S eTden
T % B'0% D 00T B96°F L°0C B8°0¢ 0°001 ©@v'Z 0°001 B°S0L
FYy BHLOA BENLCA _
(seexg JoBla T35 ssca® ~(*3d ©eis [*3J  suox¥ “T%33 ~vald (°33 ouniol "33
81y ue) a5 xoH1A *pq) Tesnq Loy JGPTA *pq) [weeq °*te) e6scIF  *pq)
93ad HIMOIn TY40g reXd Uity eumica 17303 wely MOT7 ermToA 19304 ©eIw [rj03 swmiea
= N S 01 o ¢ & 1 H 10 ¥ S@80I5 JO < (88 & SB0XL Y. -
puncdmos CooeTur ool A HOTH b
k4

egpdoo PIUPUBYS W] sunica ssoxd (dn puw
oty So1 o Jeuqpros Lq s7ves Jor ssexd (dn pus ‘qrqey @Y

-9 se8ll)

TODE

seeI)

i (s8513 JOTTA YITY JO Bequl YIMOJy weI~ THEWH pue
‘geexy JodTa MOT prv GITY *To30% UT sexr Tugeg ‘emmyo) seoln FuyMoys)

} T8



0*4c [ 4 0°e9 8GO 0° 00T

o 0% - ¢*8 419 821

A $id T26°Y g0y T06°T 21y

gray | 2 2R 8°z21 ges »°cYy

Ay [T A dd 2 Foid 3 0° 00T
{spaco) {B8pico)

i 2} LY -— ?°0

Eod o yoz'1 9°1 L ».0

. m SPI0S PLupuUsys pun

- ¥ ¥V

{spxco)

L%

Leats
L8T' e
0Z%*y
zea'y
y60°02
gaLtor
scetze

sTuoc Bo1 o
IsuqQIIoc WY Jequiy UTHAA JO Sexow FgZ'OT Uo seem[cA jen



1w
Lo

T°sTT

6°2
8°0
4°0
6°T
6°¥
2°g
0°6
8°01
0°01
9° 1T
9°¢T
v°31
e° Tt
2°1t
sy
6°1
1
2°0

SSVTO INNYIA X4
‘Y d TYIOL

T 9°¢

¥1

3°0

N
e o o
(o X< Ne No)

9°2

1°0

W)~
° o
OO0 ~O

.<Oﬂ .oz
J0(HJdS

6°1 8°S

0 T°0
0 ¥°0
0 6°0
o} 1
0 e°1
(] AR 4

Vg “oN

2°9 L6

"
.
[=]
-
.
o

.
OOOO-—(r:HH

oM PNO
.
(2]
o
N

* o o
©
.
o

o
<
]

g *oN

:

9°c e°e

*¥'d “oN
TN LIOS

¢°0 T°0

N~
* o .
oo

- N~ Ao
-
0o0O0O0OoO

E o
qoomssyd

SI0Y Joq BeJy [88Rg DUB 866J1] JO Jequmy OJBIGAY

8°%y 6°T ¢°G ¢°¥%
6°T 2°
9°0 T'0
40 2°0

9°0 2°0
20 T°0 2°T 9°0
¥°0 2°0 9°0 ¢£°0
2°T T°0 6°T 6°0
2°0 2°0 %0 £°0
2°0 2°0 6°0 T°T
€0 9°0 G¢°0 6°0
“¥°d ON °v'd *ON

¢ BSY
IX TTAYL

HHQ QNY STIQES Xd TIEVI NO0IE XYOY Hiad ~

z°z2 20T
0°1 1°0
8'0 1°0
.0 1°0
23 ¥°0
1 ¢
g'e 6°0
Tt £*0
8°2 21
61 60
2°2 3t
T°e et
¥ et
Tt et
¥°0 8°0
vd TN
ROWId MOTTHX

0°Te 8°41

2°0
¥°0
9°0
L°0

8°0
9°2
3T
€°c

6°2
1°0

AN ECNNOANDODEPNN
ONTELNETNOINNN

Ve oK
XOOTRIH

e 9z
1 £°0
g°c 6°0
s ¢
e et
3 L3g
19 ¥
31 e
e 62
8°c 6y
8t £°c
Ve W
TIIVR ¥voNs



56

CHART I




The baals of tnis ﬁgbia}waa the grecisg of the butt log
of the low vigor trees by the foreater in emsch fleld party.
Through grading, a better knowledge of the quulity of the trees
is obtsined, Hence, in selsctive cutting, » eloser estluate
of the grade of tree out iz estsblished. From past experience
1t hes been found that it iz diffiocult to grade cuger maple
ven:er bessuse of the blask hesrt it has in this area,
Acgordingly, the 257 shown in the venser grade for low vigor
suger meple is somewhat high. There was no grading of THo. 1
88wlogs usa=d in this survey, The Forest Froiusts Leboratory
at ladison, /isoonsin has found that there is only s 5%
difference in the gredes of waneer and No, 1 sewloge This
ainute pereentage did sot warrant the labor to separate the

two grades,

Table XII shows the suslity of the low vipgor suger maple,

agres),

 Charts II, IIX and IV, Yeges No. 59 through No. 61 show
Juality distribution by d.b.h. of hemloek on the aversge aore,
tnd yellow bireh and sugar maple on 10,280 aeres.



TABLE XI1 = _UalIIY OF 104 VIGGR TRAL e aJOR of 8CIas

(Figures blown up from tolly totsl to approxincte totel
nunber in hundreds of trees on 10,280 aore traet)

H = A ; : P nd BUEs AOf SUal 8 *
DB HELLOCK YELLOW BIHCH GUGAR LaPLE
~ Vemsexr 2 Vepeer 2. 3

12 126 - 11 83 57 228
14 206 54 11 23 69 1l
16 160 11 23 57 69
18 46 46 - 6% 5%

11

;5‘

34

Total

Ho,.

Trees 90,400 trees 53,100 trees 100,300 trees
or'47% of the or' 49.4% of the or 85% of the
henlook volume maple volume bireh volume

. Butt logs graded by utendsrd veneer and log gradaa of the
Horthern Hupdwood and Hemlosk Manufseturers associstion
and the Forest iroducts lLaboratory.
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CHART II
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CHART III
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CHART IV

QUALITY BY DBH OF LOW VIGOR YELLOW BIRCH

ON 10,280 ACRES

61

HUNDREDS
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A~ review of elimatle, topogrephle, and soil type festures
indieetes thet the . honen lLumber Compeny's land, for the most
port, esn grow and regensrste the northern hardwood and eoniferous
forest, This espaclity is attested to by the fine growth and
quality of the wvirgin tisber forestas and by its exesllent reproe-
duetion, Unfortunately, the Foroupine bloek with its high ealiber
tizberlands will not remain in the gompany's hands long enough to
be put under any form of management,

The forest size oluss is predominently mature sawtimber (9645
agres or 92% of the totel area). JFulpwood and polss oeoupy 3570
aores (5,5%) end saplings oseupy the remaining 247 acres (1.5%) of
the 10,280 mercohantable aeresge. Iicat of the 570 aeres are ooccupied
by oedar poles with some spruoe and aspen pulpwood, «with the
sapling acreage excluded, there are 10,055 aores that have &
merchantable ¢rop on them at the present time. The stoeking is
quite heevy on the sewtiaber land, providing an average yleld of
10 K bd.ft. per aore.

The survey was made to facilitate a forest nanagement poliey
deciaion, and was found to be statisticzlly correst in determianing
the volume inventory and growth for the area as a whole, OCsution
must be used in relying on these figures for volumes other than
the total area, in sosurasy of 15% connot be expested on volumes
when these figures are spplied to any individuel seetion or forty.
Onoe a forest management policy decision has been mede, a more
intensive survey should be undertaken to supplesent the exlsting
knowledge of volumes on each forty and section,



In addition to proviilug stend snd stoc tables {or the
whole aren, oclassifying the trees us nigh and low vigor (out and
leave) provided a basis for judging the juality of the gtand,
furthermore, the low vigor or harvest trees of the valuable
hardwoods were olossified by grading the butt log, thus giving
a4 olasyer indicstion of the quulity of these low vigor trees
whigh would ba the first to come out if selsotive ecutting were

Preactioced,



There are three major possible procedures (munsgement plans)
of hsn¢ling the ‘honen luamber Conpeny'e timberlsnd, They sre
straight ligquidstion, sustzined yield and twoeout lijuidation.
straight liquldation is probebly ithe simplest, since the coupany ls
now following that plan, in which the cutting poliey is clear
sutting, Twowgut lijuidetion and sustsined yleld eun be worked out
in numerable ways begause of the following wariable fastors:
length of outting eysle, amount cut snd residusl stand, composition,
timn of next ocut, growth rste, and many other minor fastors. The
writer has tried to seleot the wvariation of these plans that the
eompany would be most likely to sdopt under present conditions.

The annual eapasity of the sewmill is sround 10 million feet,
In some years 507% or more of this amount ic purchased on the open
murket and through osoperative logging agreemants with mining and
other companles, On the basis of suoh past purchuses, the compuny
hes set up o € million board feet juots to be met from their own
tinberlends, The company feels that 2 to 4 million feet oun, with
resgonable assursnee, bYe purcheged on the open m&rkeﬁ. During
periods of low demand the mill production will aversge oclose to 8
million board feet per year,

Sinee the company has the outting rights only on the Foroupine
bloek until 1968, & poliey of straight ligquidation must de followed,
This timber will supplement the guota during this present period
of flux,

1/ Based on a four yesr average 1946-1949 inelusive,
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The problems involvaed in selsotlive cuttlng ure briefly ree-

viewsd in this seetion and testative mariing guldes adduced, The
proteotion of the forest from the verious deslaeting agenoles, und

tiuber stesling is slso discussed,

The oompany 18 now following a straight ligquidstion plan. The
following ealeulstions menifest the condltions under such 2 policy.
it must be remembered thst any chenge in poliey must be proven
finsnecially bettaer than tho straight liquidetion plarn now in
operetion,

For the puryose of eosparing this plan zgsinst the others, the
;oreupine block will be worked out sepsrately because the polley for
this bloex is liguidation regsrdless of how the other leand is managed
#irst, however, to deturmine the astual lengih of time the company
would operste without change in poliey, o liguidation plsn oovering
the whole syes will be briefly vorked out,

Growth is generally very small in virgin tisber, and may even
be negotive. For praotiesl purposes therefore, it will be assumed
that»ths growth in virgin sreas ejuuls mortallity under this plan.

length of operstion of Total sawtimber:

= total yeurs of operstion

» 18,% or 19 years of operation

For a straight liquidetion policy this is a long period of

oper:tion under present condlitions,
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Dperotion on ioreupine Block alone,

Yariod of operstlon:

= years of operatlon

Dlaregsarding the oreupine bloek, the straisht lijuidation
pilan for the Cogeble :nd Tula blocks is shown below, Thiscalculation
will be considerad the stralght liguidetion plan when eomparison to
the other plans are msde,

Operation on Tuls and Gogebic Bloeks,

teriod of operstiont

Sugmary: otralght liguidstion ilan for the Tuls snd Cogebie Blooks,

Total volume removed s.sssees H9,451 L bd.LE,
ANDUAL OUY eceesescssesserveee $,000 1 DdoTE,
Period of oparstion sesesssss i“nﬁ years
anpual Cubting 8I60 seeecccre 620 aores



67
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In view of the posaibilitizs of sustained yleld management,
there -re numerous vexing items requiring consideration: the pere
sontage of volume to bBs removed, asmount of growth, length of ocutting
oyole, silvicultural problens, profitable logzing volume, and other
minor considerstions. Of primery importance is the determinstion
of the length of the outting oyels,

In determining the length of the cutting oyesls there are two
foroes, the finanelal and the silvicultural, that appear to be
working sgainst each other -nd must be brought to a sompromise or
breux even point for the outting oyocle to serve its purpose best,
The financisl fuetor demands the maximum dollar returan with the
lesst dollur expenditura, 'This demand favors & heavy cut snd a
long outting oyole, Cn the other hand, the silvicultural fuetor
demands meximum volums growthi this deamand in turm favors a light
cut and therefore & short cutting cyele, The silvicultural faetor
will be discusaed first,

3ilyloulturals 'The amount of meterial (growth) which may
eventually be harvested from this traet under any plan involving
selective ocutting depends upon (1) the growth rate, snd (2) the
amount of good growlng stock left on this lznd to 4o the growing.
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The aversge bosrd foot growith rate expressed as cowupound
peresst is Z.44 (Table VIII, i'nge (0. 52 ), The good growing stook
{(high vigor trees) on the sverage agre szounts to 4450 board feet
{Tsble VIII, roge %No. B2 ), This is the stoek that will grow st a
sompound rute of 2,44% ennuslly. Teble LIIl combines the two amd
shows the various asmounts of growih of this 4460 board fest at
five year intervels from 5 to 35 years§ lso, the ennual growth
araged, for any of the five year periods. The growth of the
bagsal sren, although not as important as bourd foot growth, is an
axcellent means of Judging stocking and murking timbsr for ocutting,
if pressnted with the bosrd foot growth. Chart VI, Fege o, 71
1llustrates the potentiasl growth of thia 4460 bosrd feet for a paried
of 1 to 35 years sfter outting st sny glven time (growing stook
plus growth). |
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TaBla X111 =

(1) -1l species bourd fuot growth rste at 2,447 gompound
rate on base of 4460 board feet (net) per sore in high
vigor trees (Soribmer ¢ log Rule).

(2) all speeles busal srea growth rate st 1,915 compound
rate on bese of 46,6 square feet per sore in high wigor

trees.
Gﬁﬁﬁ”ﬁ"’f &R chﬂ;ﬁs a‘fﬁi&f}% &”‘E‘E'{}&L A
S
10
18
20
25 5684 28,7 147 1.15
S0 47230 36.7 157 1.82
3B 5902 44.9 16% 1,29
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CHART VI

(Plotted from Table XIII) :
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It is apparent that to fulfill the silviculturasl demand of
meximum board foot growth, s higher volume of good growing stoek
should be sought than the 4460 bourd feet thare ot vresent,
Ubviously, in any given period of time and at a corastant rote of
growth, 4000 board feet per aere in good growing stoek will ;pro-
duge only balf o8 mueh volume as BOOO board feet of good growing
gtock., Henve, as large a growing stock as is praetiosl should be
left followlng & partial cut 1n order to obtain maximum bosrd
foot growth per sore,

Teble LIV indlecates the potentisl growth of good growing
stoek bases other than 44430 bourd feet {#r&aanﬁ base), These
range from 4500 to 8000 board feet per sere. The coupound growth
rate of 2,445 has been applied to them snd the various amounts
of bosrd foot growth have been tabulated at five yesr intervals
of from § to 30 yesrs, whioh represent prospeotive cutting oyoles,
“imilerly, Chart VII, l'ege No. 74,shows the potential growth of
bases 5, 6 and 7 k bdd.ft, per uere for this same period, and as
on Chart VI, the total volume can be resd from the curves for any

given time,



4500

5500
6000
é300
7000
7500
8000

) 10

Jra, yre.
578 1224
640 1360
704 1498
768 1632
838 1768
896 1804
960 2040
1024 2176

yre,
£t.)

2790
$100
5410
3720
4030
4340
4650
4960

)
yre, yrs,.
3728 4770
4135 8300
4548 5830
4962 6360
8376 8890
8769 7420
6202 7980
6616 8480
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CHART VII
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» nusber of polnte should be considered in eslculsting the
optimua length of cutting eycls frow the silvicultural point of
view, uince treee grow et a compound rate, the longsr the resldual
growing stook ie left to grow following & melective cut, the nore
rapld the rste of growth, 4t a constant yesrly inorease in
diasweter & stand of 5000 board feet per zere will grow mors bosrd
feet <‘uring the second five years thun it wlll the flrst five years,
Therefore, it is not advisable to make the cutting oyele (growing
period between cuts) toe shors.

If s long outting ¢ycle is used, s slowing down of the growth
rate develops as the stand begoxes orowded, snd the amount of oull
meterial in the stand inereases, The juslity sand nuantity of the
rasidual growing stook and the helght growth of such stook is
redused, The quantity ls reduesd beosuse of increased mortality
from exposure, the juality is affscted becsuss of the branchy
shuracter of trees growing in stunds of low density, asnd the
height growth is retarded because of the non~gompetitive cone-
Jition existing 1n such stands,

'Ezggaggalx Finanelaily the determination of the eutting oyole
rests largely on the eost of loggings The paramount fuetor to be
eonsldered is the smount or volume of timber to be reuoved from
the aversge aore.

Mre. shonen felt that during the present trend of business
¢nd proiuction sosts, a cut of 3500 board feet per sore would be
necessary i the everage northern hardwood stand to justify a

seleotive logging operation., The reason for this lsrpe out is
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thut the initial ocost of & permanont road system would hove to be
borne by the first cuts It is very difficult to forecsst what an
economie cut would be in the pecound cycle ten to twenly years
henoe, but since the rosds would already be in &nd the tiaber would
be of hlgher guallty, he thought that 1 eut of 800 bourd feet per
sere would probubly be economieally Jjustiried.

The next important finsneiszl oconsiderstlon is the investment
in plant ond eqguipment, Beeause of the heavy investnent in the
sawmill und other ejuipment, the company would like to tuke us
grect a volume ns possible during the first oycle. By the exnd of
the first oycle the mill would be completely written off the books.
irovidlrg oconditions were fsvorsble (at the end of the first oysle)
the mill ecould be revamped snd geared more elosely to the anmual
growth of their forest,

Ageording to the speeificstions

of the economie cut in the first oyecle, the =maximum base thst 4
cutting syvele oould be figured on is 6000 board feet to the aore
(6678 « 3500 or 6138), The 18 =nd 20 year oyeles zre the shortest
syeles zllowing an initlal cut of J.9 ¥ bd, ft. per aore and a
growth of 2.5 i bd, ft, per sere (Table XIV, Iage Mo, 73), 2.5
baing the required econamie cut 1n the second ayele, Further study
of Table LIV revesls that » base of 6000 board feet in the 13 ysar
eutting cyele or a buse of 4500-8000 in the 20 yeor cuttling oyele
would fulfill both of these volume reguiremonts.

Unfortunately, the basic good growing stook is only 4460 boarxrd
feet at present and in 15 yesrs will only grow 1940 bosrd feet,
not enouch to satisfy the eeonomic logging resulrement of the
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second cut, since in 20 yesrs thilas 4460 board foet will produce
2761 boord feet in growth which ls adeguate to justify the logging
operation., The 20 yesr eyocle is the shortest possible cutting

oyole satinfylng the economioc logging requirement of both the first
and second gycles,

The raenge of beses (4500-8000 bourd feet) thsat sstisfy all
the finuneisl requirements of the 20 year eoyeles, out from 38 to
54% of the totzl net volume, Table XV indicates the possible gut
spd leave in volume and percent of totsl wvolunme,

TaBLE KV =
> todal volume & bazal area)

d LU G !

{4 bt L4

B Vi

SRYE oy
(irea {aves )

4500 (44860) 8218 54 58,9 585.7 46 46,9 44,3

5000 46786 49 82,9 50,0 81 82,9 50,0

5800 4178 43 45,85 43,0 &7 8043 57.0

6000 3676 a8 40,8 58,0 62 88,5 62,0

Any of the residual volumes (Tuble LV) left in the 20 year
oycles will give the growth neeessary to Justify logging in the
seocond cyels, Therefore, the objeotive is to remove the largest
within these limits (430048000 bosrd feet)

By removing the greatest

and still not eau

percentage of volume, the sawuill is supplied with the largest
umount of timber possidle under susteined yleld, and ths smullest
investuent in the regidusl stund ie left, It should be remendered
that the compmny wishes to obtsin € million board feet annuslly
from thelr lsnds., Just whet pereentage of volume will best fit
these objectives is difficult to uscertain,
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ageoriing to éillgitﬁz/ the lurgsst board fout growth pa2r

agre is obtained by leuvirg a volume of 8 1 biJft. ner aore (64
squure feet of bassl sres), but highest intsrest growth rntes are
obtelned st lower residuel volume figures of J.5 & bd, L. (44
gguare fset of basal ares), Intsorest rute is high at lower residual
volume beosuse thore ls @ susll numbsr of trees per sere znd any
sooslersted growth Qhawa # bigh pereentage of ineresse in relation
to the residusl volume but does not me:re mueh volume on & per aore
busis,

» residunl 6 K bd, ft, per aere would be idesl from the stande
point of board foot growth per sere on the . honen lands, but leaving
6 i bd. £t, would msan that only 38% of the net volume would be taxen
out during the first ocut, By eutting the residusl stend down to
3,5 i per more, & portion of the good growing stock (4460 « 3500 =
960 bourd feet) would be depleted, Logloally, the 4500 (4460)
bosrd foot bese would seem to satisfy the objesgtives bdut would
mean a removael of 547 of the net volume,

Bulletins published by the Upper feninsula ixperiment Station
at Jukes, Miehigan, reveal thet it would be silviculturslly possidle
to tate sueh & out. Howewer, there ls & sueh higher risk involved
in the stund conecerned here than in the one st lLukes, bacause of

the lorge smount of hemloei and yellow bireh in the .honen sbtund.
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Un the axperisent sistion's warious cuttings 8l: of the numbexy

of t.ramyami 872 of the valw&e"jm in hard maple W.
In contrast, the composition of the company's stand ls only 275
of the trees und 53¢ of the volume in herd msple, und (this is
the higher risk) 217 of the trees, and 313 of the volume in heme
loex and 12/% of the trees, s~d 214 of the volume in yellow bireh.
fogethar, the bireh und hemloclk comprise 9% of ths trees and
525 of the volune. Gmhﬁmygwﬁas thet yellow blireh snd henlook
are the nost sensitive to exposure of the msjor specles come
»rising the mixed northern hardwood stands, yellow bireh beling
sore sensitive than healoek.

zzzr?n‘@amma that the "sewverity of the injury following
logging depends upon the sharacter of the forest and intensity of
the cut", He further reoomends & eut of not over 50: of the
total basal asres (o reduce post logging injury.

In seeking u balance between the demands for us large a prece
ant volume a8 posolble and not openlng up the stand too mueh for
feaxr of high mstt&liw in bireh and hesmlook, 1t seema that a re-
moval of 507 of the volume on the average aore would suffiee,
with the stipulation that the meriking come eloser to taking 607
of the net volume in the maple snd 40% of the net volume in the
hemlook and birch. The base of 5000 board feet will be used bee
ouuse it cuts 495 of the net volume (and approximstoely 505 of the
basal areus), see Table LV, Fage o, 77.

Trees as uzed in this comparison are treeg 5" d.b.h. and over,

i&. ile («till&itt; # && in ot “" 1{{ o d ible" (net
h}‘ % 1 ¥ & ‘,' 14 ‘
»..)c n.a Gr&h&m, b B85 ‘3 ks *3 S0 1ig rtality in o o

l‘fft&;ﬁt‘

He Co Hall, 08 Lo :

Volumes es used 1n t'ﬁm comparison are warcwmwble (net )volunes,

iﬁ » 58'610
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This provosal ig in horosony with «illgitd's recoumendation
of leaving 45007000 bourd fsat or 30 to 75 square fzet of bazsal

area per sore in trees 10" d.b.h. snd larger.

Churt VII, ‘age HNo.74, shows thet in 20 yesrs a good growing
stock of 5000 bourd fest per sore bullding volume ot s uet annual

compound rate of 2,445, will grow to B1l0O bosrd feet,

=  Quttisg ares

- 318 cores

paaoved (ecord oyole)

Growth x cutting aoreage = voluze removed
3100 bd.ft. X 514 acres = 1,519,000 bd.ft,

sinoe, &8 shown in Chart VI, Fage Noe, 71 thers are only 4460
bosrd feet per aere in good growing stock now, which 1ln 30 years
will have inorensed to only 7221 board feet, it will be neocessary
to store & snall amount of low vigor msderisl during the first
sutting eycle. This storing is necesssry in order (1) to allow
the good growlng stogk to build up to the requisite 5000 board
feet, (2) to huve enough materisl on hend at the beglnning of the
second cutting eoycle to move a out economisal, and (3) to avold
opening the stand too mueh becsuse of the high post logging

deacadenoce in the birch~henlooch: type.

Y/ e . 211dglitt, Stoailig

SYBLar
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& 495 cut of the volume in the presant stand (Tsble iV,
rage lioe 77 ) would result in racovsl of 4678 bowrd feet par acre
on 514 seres per ysur, or 2,400,000 bosrd feet gﬁr'yaar aud
would leave p residusl stand of 5000 board feet. This out would
inglude 540 bozrd feet in low vigor trees on whlch there would
probubly be no net growth, :nd 4460 bosrd fest of good growing
gtoek, which, in 20 yenrs, would increcss to 7221 bosrd feet
(Table XIII, ¥age No. 70, 4460 + 2761 = 7821),

In the specund eycle eut, beginning 2¢ ysars later, thore
would be 7821 bourd fest of good growlng stoek plus the 540 boerd
feot of low vigor stored f@rrth@ saoond cut, ur « total of 7761
bosrd feat, .t thet time a 360 out would leave 5000 board feeot
per aors in good growing stock needed for the sustuined yield
progrem outlined abowe, The eut during the second cycle would be
7761 - 5000 or 8761 board feet, which on 514 seores glves an annual
yield of 1,420,000 board feet,.

In the third and subsequent oyocles (beginning 40 years later)
there would be on the lsnd 8100 board feet all of good growing
stock. 4% that time a 38,4 out would leave 5000 boerd feet 13 good
groulng stock needed for the sustained yleld progrome. The out
during the third and sll subsesuent oyocles would be 8100 -« 5000 or
3100 board foet on 314 sores giving sn annuel yleld of 1,590,000
boird feet, Table XVI shows the oaloulstions of this sustained
yield program. Charts VIII end IX, Foges Yo.84 &and No.88,
serve to 1llustrete this projosed sustained yield vrogram by mesns

of growing stook dlagrans,
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{20 yeur cutting cyels on 10,280 aores = pertisl cut on 514
seres euch year, )

Fresent voluze 9678 bd.ft, per acre
desidusl volume ~ 5000 bd.ft, per aore (540 low vigor)
Volume to out 4878 bd.ft. per mere (497 out)

x 514 sores

Totul annual
volume out 2,400,000 bd.f't, per yesr (lst 20 years)

Woximum volwse 7761 ba.ft, per aoere (540 carried ss

low vigor)
Residual volwne - bd.ft. per zore (all good stook)
Volume to out bd.ft, per aore (3645 ous)
x 514 aores

Totul annusl
volume out 1,420,000 vd,ft. per year (2nd 20 years)

glag (20 years szonll
Haximun volume 8100 bd.ft, per aore
Bese volume - bd.ft, per agre
Volume to oug bd.ft. per aere (38% out)
x _BSl4 sores :

Totzl annunl
volume out 1,590,000 bd.ft. per year (sustained)



Ui WYt wuesteined Yield rlan for Tuls and Cogebie Blooks

R WR W R
teriod of Operation 20 yaars 20 yeoars 20 years
snausl Cutting srea 514 aores 514 soves 514 =ores

0f the 8 miliion board feet the gompany wanted from thelir
own timberlands, the first eycles cn this sustained yield program
yields only 2,400,000 board feet or 40% of the reguired =mount,
This ias the largest possible ocut the writer wishes to recommend,
which will not injure the stend excessively.
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CHART VIII
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CHART IX
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The two~cut lijuid:ition progrem ls undesirsble beocuuse it
does uot provide for continuous production, but useful bescause it
will ensble an axtaﬂaiaa‘af tine and an inereuse in totsl volume
horvested, Used when it is impossible to go lmmedistely into a
sustained yleld program bessuse of reyuirements of rmore volume per
Year than the land oan produce, this system of operstion during
the first out treats the stand in the same manner as sustcined
Yield but ocuts over s larger arss per ysar, .ny time during the -
first cut or before the gecord cut is stsrted, 1t 1s possible to
change to « sustained yleld progrum if & sufficlently large
alternate supply mny be found or sm adjustiment oan be zsde t0 stey
within the productive cupacity of the land,

In the two-gut lijuidstion, the szecond out remsoves all
merehantsble materisl, The amount per soere hss been inoressed fronm
the residusl volume left after the [irst out by growth which has
aggrued during the perleod of yesrs used to uwake the first selactive
cute :bout twlee os much growth will have been added to the lest
aore iﬁaehaﬁ in the second eut. It will reguire a longer period
to complete the seesnd or lijuidating out than was rejuired in

the seleotive first cut.

{Initial Cut)

There are a multitude of ways of worxing out s twoeout
liquidation programe The first prodbles is deciding what pereent
or waount of volume to taie in the initizl cut, For the purpose
of flexibility, and with houe of the possibility of sdortion of
suste ined yleld in the future, the wrlter hus selested the same

pereent of out a8 the gustained yleld program oalled for (495 cut
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leaving resicdual stand of 3000 bosrd feoet per acre). In the event
of &= ohange to the more permanent type of forest management, by
leaving the scme residucl stend, the most utile sustelned yleld
progren could more easily be zdopted then if a mmsller residusl
volume wers left, actuslly, ¢ heavier ocut would csuse exoessive
mortslity in the bireh and hemlosk, but since the zeocond ocut comes
within ten years sfter the first under the two-gut progrsm, mueh
of the deeadent smsterial would be salveged at o minimum amount of

loss .

Tuble AVII shows u twoeout lijuldetion plun for & million
bo.rd feet snausl out, developed using the same 494 out as the
sustained yleld plan previously. Chsrt X, iage ip., 91 shows
this plen in terms of growing stock diagrams.
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TaBLA AVII = TH0=SUE LI VIDATION DL

Toalng 6 million bourd fset canuslly.

fresent volune 9678 bd.Tt. per sore
sesidusl volune = 3000 bd.ft. por zers (540 low vigor)

Voluse to eut 4670 bd.lt. per acre (49: ocut)

Totul seresge X por sere cut =  total voluz

10,280 uores x 44678 bd.ft. = égilﬁﬂaﬁ(}ﬁ ggaft!

= yosrs of opcrntlon




wesidusl low vigor volume

540 bd,.Tft.
Residual good growlng stook 4460 bd.ft.
Growth added in B.2 years %4& bd.ft,

Volume &t start of second eut 5846 bd.rt,

Volune ot gtart of seoond cut 5946 bd,.rs,

x 10,280 nores
Total second out ‘

minus growth 61,150,000 bd.rt,
Jivided by znaunl eut - 8,000,000 bd.ft,

approxiscte period of
second cut

10,2 yeurs

desiducl low vigor volume 540 bl.L0,
desidusl good growing stook 4460 bd,.rt,
Growth added in 10,2 years 4840 bd.ft,
approxiaate volume end of

segond cut 6240 bd.ft.

Yolume &% beginning of
saeqgond out

Approximete volume et end
of segond cut

spproxizate avarage volume

approxinste total volume
of second cut ineluding
growth 62,800,000 bd.ft.
Jivided by annu:l out <& 6,000,000 bd.ft,

Hew upproximste pariod

of second ecut 10,5 years

per sore
per &0xe
per aore(Chart
per sore

per aore

per
ey
per

a0re

aere
agre(Chart
rage HO, ?1)

Per agre

agre
acre

aore
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Agsidual low vigor volume 540 bd,.ft, y8r sore

Hesldusl good growing stock 4460 bd.ft. por sore

Grawll on good stoocy 10.5

yeurs 2288 bdlft, per aore(Clhurt
’I F0g8 NO. 71 )

Volume st end of secgond ocut 6208 bd.ft, ﬁar aoxre

Yolune at stort of second eut §972 bd.ft, per aore

~YVerage volume of

second cut 6130 bd.ft, per uore
x 10,280 aores

Totul volume seaond out 63,000,000 bvd.rt,

Divided by sonusl out -sﬂg,ggg,ggg,bd,rt.

ieriod of seeond cut 10,8 years

Totul area 10,280 zeres
divided by lsusgth of

second out - 10,8 yenrs
anpual eutting srea of

sacond cut 978 sores

SUHMAY: Twoelut Liguldstion Flan for the Tula and Gogebie Blooks
Totzl volume removed 48,150 u 83,000 K 111,180 Kk
bd.Tt,. bd.ft. bd,ft,
bd L. bd.ft,
ieriod of opsretion & years 10.5 yours 18.5 or 19 years

annusl cutting sren 1285 cores 978 acres ——
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In this partioulsr situstion, with its high peresntoge of
birel and hemlook In the stand somposition, the silvieultural
knowledge of how these trees resot Lo s selsotive cut is the first
gonaidzrations o discussion of the silvieulturzl influence oa
maricing and the approxinaste eost of auxking follows,

In ¢sge of susteined yisld, the mariting orew oun eithar meke
or brezk an operation in porthern hurdwoods. The morving poliey
must be guided by general prineiples rather than out snd 4ry rules,
and ruet be clmed at ameliorating the growing sonditions and
stimuloting reproductlion with due regard to economie logging and
without depleting the growing stoe: upon which the growth is
aeernaﬁ{;/ “ithout the eapital of growling stoek there oan be no
interest in growth, These stotenants hold true undsr any seleotive
outting where the future cut is based on presant urd future growth,
Unler s two-ocul system, a poor jJob of marking during the first out
results in poorsr juality und lower volumes in the second out arnd,
therefore, s finznolal loss. In sustoined yield such & loss also
oveurs, but the prospeet of a degenersting future is even more
important for a2 lwasber concern that has planned for permansnt
operation snd suddenly finds iteelf 1n the red, . company having
a twoe-gut lijuidation poliocy would not find this prospeoct as hard

to feoe as one having hopes for & permanent sustoined industry,.

Rabert rartin, ”szbar 58 rxixg rcr seoond Cyele ﬂntting
Horthers wWilseonsin", Jourpal of Forestry, Volume 43, 6535,
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n marving this particuler forest, it must be remembered
that muple is the most tolerant nd leest sensitive to inoreased
axgm&ufa of the magla~hamiaekwbir¢hAtypo‘ Hemleox »nd birch on
i other hand, are vary susceptable to exposure. Gmhmayfaum
that the yellow bireh wus nore sensitive to exposure than hnglaak.
aspecially with trees of ansll crowns, regardless of height, It
is recommendsd thut in the birch-hemloek type, trees be marked
with the idez of whati the reasoction will be of these trees to
eXpoBuUre.

The individusl]l tree melsotion method of marking sllows
flaxibility of morking in taking a out of 494, In some of the over
soture pure maple stands in the Tuls bloek as mueh as 804 of the
volume muy be renoved without meteriaslly injuring the stand, while
in the thrifty birch~hemlosr of the Cogeble treot, as little us
40% should be romoved to reduce the amount of post logeing
deondence,

The yellow bireh and hemlock high mortzlity in seleotively
out stends iz the result of (1) excessive exposure to solar
radlstion, snd (2) drying out of the aitn.r Becsuse of these two
fuots and 51a0 beGuuse yellow birech is nore sensitive to exposure
than hemloelr, these ;rocsdures should be followeds bireh znd
healoekr exposed to & drying out site bsocuse of road building and
othsr reasons should be out, 18 much s2s possible, the south end
west zldes of the thrifty hemleock and bireh should be kept
sheltersd by other trees, especielly bilrch, bdecause it is the most
valuable species in the forest,

rev—

Lanusl . Gm.bﬂm’ ﬂ' AT 5657,
Sapus l ihw Gl‘&m&zm, ﬂg o ¢ 59-600
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if sustained yleld is the monsgemont plan, bireh reprodustion
should be stimulated, However, if the msnsgement plan is twoesut
lituldstion, those tress most likely to put on good growth should
be fovored, 4illgitt amd Eyrdljﬁoiﬁ% out thst bireh reprodugtion
is bast secursd under grour seleetion nethod snd re uires ample
geed supply from the sature trees not over 300-~400 feet dlstznes,
exposure of mineral soil through sumaer or fall logging, and, ba=-
cuuse of intoleranee, provision for suffieieont light by the
ereation of amall openings (up to O.) more) in the sunopy throughout
the tragte OCther than the fsot that the Gogebie traet, becsuse of
the poor druinsge and the soll type, must be logged in the winter;
211 thres of these suggestions could essily be followed to produce
bireh in this aren under sustained yleld, 4illgitt snd Zyre further
point out that the group seleotion method is not the only
silvieultursl way of handling northern hardwoods, snd the "unbroken
eanopy” belisf oould be modified so that openings could be erested
by "removing mature timber in the viointy of yellow bireh seed
trees,” They slso say, that the supposedly oull birsh could de
left <s seed trees rather thun teken out or girdled,

The reacstion of u aﬁnulaﬁ after o seleetive cut sometimes is
the &sgiding faootor in meriing » tree out or lesve, Zon and
-oholz found that hemlosk responde more julerly than the other
species, resching its peck of growth ten years «fter cutting.

3/ e Lie 24llgitt end ¥, H, Eyre, * arpﬂtuwtian of Yellow Biruh
in lake States Forests”, Journsl of Fores
2/ Repheel Lon snd He 7, waha'z,~

Sxow?, 18, 19.
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ouger 2eple ood basswood resoh thelr maxloun twenty years sfter
selective cutting, and yellow bireh, szlthough never showing much
resconse, resches ite pesk ten yesrs after logging but contlinues
to grow st the smell soeelerate? rate for thirty yesrs or more,

sinee yellow blreh respond only slightly to reloesse, they should

be cut 1f nwmture,

The coet of merklsg ticber in the selective outting undsr a
suats ined yleld or two-out liuildation plsn is un zdditionsl cost
over atralght liquldation. .ny operstor thinking of changing from
2 glear=cutting poliocy to ong of selective cutting would be
interested in these ocosts, These costs must also be culculated
in the opurating expenses of the twoecut and sustained yleld pluns.

iust experience proves that the nost effleisnt procedurs in
marking is the use of u three nun orew, one running the line and
tallying snd two marking, Detwesn twenty and thirty sores a day
ozn be moarked (850% out) at a cost of between 204 and J0Y s
thoussand bosrd fest o |

1ethod enmployed by i, walt, forester, Clevelund Clifts Iron
Sonpany, Meguunse, lohigrne e L
g/ Sosts ure flgures obtained from Clevslond Clifts Iron Conpuny

and Copner Hange Corjany, loughton, Hichigsn.
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Chart Xl indiecstes the high and low vigor trees on the
averasge aore and shows the proportion of d.b.h. clesses that
will be removed in the first eut, The bulk of the number of
trees out should come fras the 12«16" d.b.h. elasses. Chart
X1, rege lo. 98 and Table XVI1I, vYege No, 99, show the par-
eent of net volume of ocut and leave for eaeh species on the
aore, These two chsrts and this table are bullt up
from the per aore gstoek teble and serve only as a rough guide
for marking. HFurther merking guldes with vefsrence to number
of trees per aore and bassl avea cut ond leave are given in the
Appendix, Tebles L, I and N, and Charts 4, B and C, Fage No.
33 to No. 38,



97
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Undor ssleotive logglng the following table nresexnts ths
annual sllowsble cut by specles upon removal of 497 of tha net

volune in the twoegut lijuldstion snd sustslred yield plans,

TOTWL VOLUME 10Dl ‘if{"ﬁ CHE

YER ACRE T OmGUT SUMEATIES YT 1D
Het voLlia f:af iTI 46 amiﬁiu SUTTING AR#a
£ CUT BL,FT, 514 AQRES
Herd Laple 45,1 1,404 726,000
Hemloek 40,5 1 214 643,000
Yellow Bireh 58,2 1,&?3 605,100
agh 47.7 224 115 800
dln 59.8 257 153 100
Basswood 67.6 210 198,050
soft Maple 49,5 138 69,950
Spruce — - -~—
All Speecies 49.0 2,400,000

In this peper ths term "timber stand protection”™ mesns the
protection of the forest from wildlife, inseots, diseuse, timber
stesling, ond fire. The last two are the most important, There
wos no particular informstion sought on wildlife, inseots, or
diseases during the survey, and the statements here sre based on
the observatlons of the f{eld perties,

Tinber atealing is cuite prevalast in this esrez and the
sompany Las been compelled to alloeate jart of their erulser's
time to frejuent and numerous checks on all sawtlmber holdings.
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The hozerd wnd plsz of {ire 1o vary low in the virgln horde
vood stunds, although It oust be tolen Into eonsiderstion. Thare
sods taﬁba afe unte protective feeilitlies from State 2ad Federsl
saureas.w The Uese Forest Jerviee maintains = ranpoer stution ot
Serglend and Desmemer, ldehigan, snd s guord sistion 2t hite .ine,
The stote Depsrtusnt of Congervetion has & eonservetion heasd juarters
ut dakefield, The «hite iine guard station {8 sbout six miles froa
the ;oroupine blooky the Dergland ronger station ie five mniles
from the Gogeble bloek} the acngerVQtian head uarters et Jukefield
are bout twelve niles frow the Tula blogk. There sre also stz:te
and federsl fire towers strateglonlly loented to @1§0 an adejuste
detaotlion systex to s1l three bloeks, Bergland lookout is loeated
sone six nmiles south of the lorcoupine bloeki the ioreupine looke
ont is loosted in one of the sdjaoent northern sections of the Tula
blooizy Metehwood lookout is four miles southeast of the Gopebio
bloei, There is o fulrly good road systen in sll the bloeoks at
presant and should the oonpsny go on o gustulined yleld or two-cut
i éntian, the wmilesge of roeds would be sugnented, snd they
would be servieeuble for o longer period of tive.

slash iB not o great problem on thase forest lunds because of
the hizh zoresntage of hordwoodsy the Foreat .erviee sxpericent
ststion hes found that hardwood slash up to 28" in diameter rots fust
snough to raduce tho hazard of fires from two to three ycars after
logglage Cull logs, larger limbs and eoniferous slash remsin a
hazerd for five to fifteen ysars, The Jtution hus slso found that

é/ Hensgerent Flen ralint River torking Cirele, 29p. glt., 22.
&/ Lee iup lo. 1 in the poeket of the .ppendlix for loc:tion.
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the huzard on slush oan “ﬁl@ﬁ&i?*iw eut sress is reduced eoge
gidersbly In poriond snd In intensity,
sildlite
The nost Laportost danepge observed s the result of disessae,
inseot, or wildlife, was deer dsmsge (browse), The au;ﬁbaitiaa
of the .honen foreot land, with its seattered putehes of hemloex
in the northern hardwood urens, offer exeellent dear cover, This
cover vlus the lorgo amount of muple end Bireh reprodustion for
spring ol pummer browse huve halvaa in keeplng the deer populastion
very high, too high for goond reproduction of ithese viluable horde
wood sregies, sore after agre of this dense reproduction was
oboarved to hove the asain ahoots oy terminal brunches continuslly
esten off, muking for poorly formed trees, snd therefore, lowering
of the value., snother faetor favoring high deer populstion ars
tha cadar awanps Interningled with the northern hardwood znd
honmlook arens, These swampe are intenslivaely used us winter deerx
yards, thus weeping nuny of the s@ﬁﬁr from reaching maturity. &
lower deer novulstion shonld be aslnteined in order to give the
northarn hordwood snd oedsr reproduction s chunce for surviwvsl,
esrecinlly if selsective cutting 18 going to be practiced.
uther forms of wildlife damege thatl were ocursorily observed
ware porcupine dunmage to hemlook sud some Snowshoe jures domage to
spruce, cedar, :nd seversl of tha herdwoods., .ceordisg to the

Wigeonsin .eer Danage .Jurvey the unowshoe Hare Iinjury to yellow

v}
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bireh wes a8 muoh &8 the deer Qamage (2 out of avery § seodlings).
The extent of this dumage on the . honen traebs wss not estlusted,
but siniler sreas in iseonsin show consideruble loass due to the
wnowshoe iare,

Ansects ond Dineas

£

sinee most of the sswtirbor le hardwood, relotively little
ingect d nuege wns found, 8y selesotive cutting the risk end hagord
of the hemlock borer, U

both of these lnsects sare sesond ry and sttad: only ovaresature

or decade: .t trees., The white glie on the areas was free from
blister rust, probably becuuce of its low proportion in the stande,
Lecuuso of the 1ntarmingled relationship of the bolsusm fir and
apruce with the herdwoods, very 1ittle spruoeebud wornm dunsge was

: BDey wed Obasarved on

noticed, The shoestring fungus, .rmills;
ocsasionsl low vigor hemloek, Othor than the minor infestations

pantioned above, the stand appesred juite healthy.

po—

&/ srnest wift, Op. 81b., 10-23,
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To rognpltulete, the sslegtive out of sustsined yleld und
the initial out of the two-out plan were analyzed both finanelally
end silviculturally. It wes determined thet s 49% removal would
be best under existing oonditions. . brief guide to timber
marking was developed, but more inform:tion is needed before u
defintte marwing poliecy ¢un be established, Basiozlly, the
important fsotor in marking the ihonen stands is that the volume
removed in the hemloeck and bireh type should be held to 404
while upy to 60% may be reomoved in the pure maple stond, Timber
gtand proteetion, although less important in the liguidation
plans, must be eonsidered, The fire protectlion systen seems to
be sdequate at present, and dlgesse and inseot damsge nre not
great, ild life dumage is becoming =z prodlem, especlially deer
bromse to reproduction. Tinder stesling exists snd oslls for
econtinual vigilance.

There woare three mansgement plana presented, stralght
liquidation, susteined yleld, and twoeeut lijquidation. The
ennual quote of six million bosrd feet o:un De met by elither of
the liquidation plans, Jtraight liculdution having & span of
sevanteen years would produce a totel of 99,491,000 board fest,
Twowgut lisuidetion heving a span of nineteen yeurs would pro-
duee a total of 111,150,000 board feet. Justailned yleld, ale
though theoretiocslly perpetusl, ean only supply 2,400,000 board
fest or 40% of the juote during the first eycle and less during
she second, third and subsequent eycles.
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0f the total aamount of aoney expended to produes a thousand
bourd feet of lumber, the logging eogt 18 usually the greatest.
It behooves =ny soupany, regerdless of sthair forest msnagemant
Polioy, to control this cost through economie planning. The
sontrol of cost in the present snd new systens of logging will
be (isoussed in this nection, as well as the setuasl physiecal ocone-
ditions involved in logging.

The time of ysar of the logging operation on a speoifiec area
is largely determined by two interdependant fsotors, climate znd
ground eondition, “CGround eondiition™ means both the topography
and soil eondition of the ground, In the lake .tates, logging
is ousrried on in two seasons, winter snd summer, As o gonersl
Tule, the flust, wet areus are logged in the winter to take
adventage of the frost and frozen ground and to avoid exorbdltant
graveling oosts of swumer logginge The higher and drier areas
are logged in the summer, There are exeeptions, however, .ireas
thet wre low snd wet are usually esvoided in summer logging, but
1 this seme sres receives an excessive amount of snow in the
winter, the company would be foreed to log it in the summer to
avpid the hesvy snow,

.

Beosuse snow is ususlly expected in late Ootober, frequently
bafore the ground freezes, and ususlly remains on the ground
until the syring breskup in late liareh, much of the logging is
done in the winter., The total snowfall aversges slightly over
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8ix faeet, but its settling duriug the course of the winter pro=
Guges & depth of only three to four feet st zny one time, luch
G¢ounulated dapth way be expeoted after Jemuury 15, and intere
feres considerably with felling snd skidding operstiona, logging
Tonde sre <Jrsgged and plowed-out, thus peramitting the ground
ind snow to freeze solid and mllowing truek hsul of timber pro-
duots to continue until the spring breckup regardless of the
Sharacter of the terrsin under the roads, Logging of pulpwood,
8edoar und other proiuets from the swasp areas 9sn be earrled on
nogt edvantsgeously Jduring the winter, The state, county snd
Rany privete rouds sre kxept open throughout the winter montha,
Juring the spring breskup period, forest rosds usu:lly bscone
impass=ble exocej;t in the lishtest traffie, snd the hauling of
timber products wust cesse,
Sunmer

aft%ar the sihort spring breankup, ususlly from four to six
Weaks, sumner logglng oommsnces a8 goon =8 roads are passable,
and gontinues until the fall rains agsin make rosds impasssble,
The degree to which leogging must be diseontinued curing the
8prisg breskup and fall reins ls dependent upon the cheracter of
the soil (ground eonditions) snd degree to which the roed is
drained, During periods of hesvy rauinfall, spur roads msy de-
coze impassable for short periods, particularly on poorly drained
areas, The ‘honen Company hes overcome this by graveling most

2f the suamerehaul roads,
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The ~honen lumber Company's holdiugs very e grest deal in
ground coniition, end this varisaee pormita logglsg the yesar
Tound, The empany's spur roads sre classified ss eitherx 111,
winter<hsul rosd, or IV, sumrer«haul rosd, Class V, the maine
haul rosd is kept open all year, (see Map %Wo. 3 in the pooket of
the .ppendix),

The gredient of ull rosds is seldom more than 8%, Jinter
reads sre constructed 24 feet wide to allow space for the plowed
anow, umser roads are constructed 80 feet in width and graveled,
wuite a bit of maohine grading is negasssry to keep graveled
roads smooth., Jumwer roads must o180 be ditohed snd provided
with asdequste drailnsga., The mzinehsul road iz eonstructed 28
feet wide, graveled, ditehed, and provided with excsllent drainage.

The Cogeble blook, beeause of its low, flst, wet terrain
must be logged in the winter, Lost of the Tuls blook can de
logged in the summer, though there are seversl swump areas that
necessitate winter logging. The company used to log the Ioreupine
bloek throughout the year, hsuling north through silver City
during the sumuer months, o distance of 59 miles, and direetly
%o wWhite iine during the winter, a distance of 49 miles, (see
iap 7o, 5 in the pooket of the Appendix)., The winter logging
Toute wos mueh shorter than the summer route and saved approxie
mately 20 riles per round~-trip hasul, Unfortunately, on the winter
route between Nonesuoh und “hite Pine, the hills were found to
be too steep for the heevily ladened logging truecks snd the
Sompeny had to revert to summer logging, hsuling north through



108

ollver ¢ity. The soroupine blook is now considersd to be

strietly = swumer logglog proposition.

The history, advantager, dlsadvantages, swihods, parsonnel
end egulpment requiresent, af the ~resent system, contractorw
oparnted logelength skidding, and the new aystem, compsnyw
orerated tree~length sikidding, will be expluired in thim peetion,

Since 1007, whenr the union firat tried to orgunize the
shonen Company's logging orews, the eompeny hes conirsoted logging
out to “gyppo" oparators, The immediste result of this aetion
was the halting of union interference for organization., The
union could not attempt to orgenize the samell gyppo outfits of a
few mon working for themselves, .slnge then, the gyppo logzing
contraetors have proven very suvceessiul, One resson for this is
that under the gyppo system thore 18 more control over cutting,
or oloser supervision, than under the buekepspsing aystes of
coupany erews, The gyppo sontrsotor is 2 man in business for
himsslf und must live up 0 his contrset. DBecause of this
obligotion end the swmall s=ize of their orews, ths contragtor
supervises his orews wvery closely, and the efficlency of logging
is lnoressed, The contraotor is better sstisfled becuusme he
nelkes 8 wage plus profit, and the gompuny is sstisfied becsusne
this plan is ocheaper thsn the use of the old company orows. The
incentive of & greoter profit, obtsined through chesper pro-
duction, within the limits of the sontraot, incresse the efficiency
of these gyppo operstions far beyond thet obtained from soumpany
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erews, The .honen Corpeny heg partislly subsidized nuny of these
oparators by resticg them eoapsay esulirment, finanel:z them,

snd supplying supervislion, This zarental relation hes helped
start and stabilize many of these ép@ratﬁrn. The gyppo cone
traetor tod.y profits for nore by workisg for the . honen Coupany
(=nd other similer cumpanies) and being partially subsiiized

thun belng indevendsent and having o bid on high Forest Lervioe
stumpege,

One of the biggest hesdaches ths oompany had before the
infiltrantion of the gyppo eontr . ctors was that of keepiug the
conpany=ovearated logging osmps on & breskesven besis, Inefficlent,
wasteful ccoks could turn & brssk-gven caamp into a costly, money-
loging «ffalir, =nd constant supervismion of ecumps was negess:ry
to prevent thst from happening, Todmny these esaps sre still
more cogtly, even though ench man iz assessed 1,80 s day for
room snd beerd, the sompany would still have to sdd 2nother $1.50
to this in order to offset tha high cost of food, .ith the ine-
oressed nunber of roade, sany of the men are now able to live at
hAore with thelr familiss and Jrive to work, although in soune
ouges onups are still necemssry, Under the gyppo aystex, Lhe
oontraetor has ths responsibility of meinteining the oumpsy thus
eliminating one of the oovupany's problems.

4% the pressnt tise the conpany is using Internationsl
Tiwld troctors (54 drawbar horsepower) for roed construetion work
and Internationel TD=6 tractors (39 drawbar horsepower) for
ground skidding. Under the pressst ground skxidding systen,
roads sre ususlly spseed two tallles (10 oheins) apart, while
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londings are spuced 1-1/2 talllies (7-1/2 ehains) zpart, dut
altern ted on oppomite roods, (see Chert XI11I, .:uge Toe 113).
These londings sre econstrueted spproximately 40' x 40%', 4
little less thun 8 miles of rond sud 88 landings are consiruoted
on & tyries)l seetion with this system. ~Vaerage skilddlng dlstunes
is 216 feet, Felling snd bueking sre done wilh orosscut sswa,
snd loading iz done with 7.7 frame and power jammors, Intere
national %=7, two end three ton, standsrd zxle truoie are used
for haulings . woods erew of elghteen men conposed of five
gengs of sewyers, three traoetor oparaiors, two ghoker-sstters,
one louder operator, and two hookers, ls necessary to proiuce

2% I bourd featl pexr day.

There has been aun inereasing trend in the paatdwaf period
toward trea~langth skidding with nrehes, The felling ls usually
done with power saws instesd of orossouts t0 reduce the number
of sewyers in the opsration, The advantage of tree=length
sizidding 1s thet it deoreases logging eosts by reduoing the number
of sawyers, tragtors and traector operstors, choker-setters, and
others. ot only is the amount puid in direet weges climinated,
but the additionsl 17.84% of total wages that goes to tﬁa govorne
wents for socisl tuxes ceasss, -ith fewer smployees us = result
of tule increased mechsnigation, the labor problem is not of
greet conse;uence, and supervision is mede easy, Other items
that decrecse the cost are: fewer roads und lundings sre needed
to log sn sreej & larger number of loge, whioh means a grester

volume, cen be skidded per turnj skidding efficiency is increased
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because the butt end »f the logs sre eleveted nbove the ground,
thus (1) sllowing the trsetor to travel in a higher speed range,
which in turn reduces the sridding time and hence the skidding
cozt per i bd.ft., (2) keepling the logs freer of Lmbeded astones
and 4irt, snd (3) reduoss the strain on the ejulpment beesuse
there iz legs “drag" ov raaistaace.‘

Clean logs huve been ths objeot of the shonen Company for
suite saxwtine, Durlsg the sumnmer logging in rough terraln,
ths inorsased smount of 4irt and stones gathered on logs by
ground skidding have cost the eumpany considerable money In
tine loat =t the sewmill, This lost time is caused by the band
saw's hittiug a rook or stone in the log, ond its causing
momentary shut-down while the sew iz changed. To obviate this
delay the ocompany bes jput sn additionsl amsn at the top of the
Jack ludder to hose the logs as thay come up oud of the log
pond, but even this precsution has falled to clean the logs
thoroughly.

A% tho present time there is a controversy as to whether
tree-longth skidding harms the residuasl stand more or leas than
log-length skiddizg in & selective loggling opsrstion. Clevelsnd
Clirts lrcn Company, which is on 5 sustained yield program, has
sllowed its loggers to usse the tree-langth system and is
apparently satisfled that this method of logglng does not 4o any
rore damage than ground skidding. Hooker has shown in one

[

e 165-187,

g
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instanee thot the dawage inflicted by tres-langth a-idding wes
setually less than that of loge-longth skidding. In eanloyment

of eithar method of skidding, extreme cure rhould be used on

the port of the logglng orew, espeelally the trsctor operator,

to avold dameging the residun] stand., OCare on the nart of the
traotor operstor is probubly the moet vital feetor in the smount

of damsge infllieted by sithor system of logging. oelsetive logging
cuils for very e¢lose supsrvision to avoid exoessive dsusge to

the residunl stend,

The shonen Couguny ls planning to revise its logglng poliey
by taitlng over the opsruilons itself, and usisg the treselength
skidding systems It plans to use 9 man orews, which will have
two Zemen power=-saw gungs for felling snd limbing, one Intere
nationszl Theld tragtor (equipped with & Hyster wineh and srch,
and Caterplillar traeks) and operator, one chokere-satter, and a
Swginn orew ot the 1aaaing'whi&hlwil1 buck up the trees into log
lengths and do the loading with & power jJjummer. i aVEIrnge [TOwe
duction of 22,000 board feet ver duy for easch erew is exjeoted,
Under suech @ plan the roesds would be speced 1/2 mile spart (40
ehains), and landinge would be aspaced 1 %ally (5 ehains) apard
and heve dlmensions of 50' x 50%, 4 total of 2e1/4 niles of road
and 3% londings will be built on the average seotion, (see Chart
LII1, Yage %0. 113 ), and the sverage skidding distance will de
866 feet,

The total logglng cost under nagh of the aystems deseribed
is the ultimate test of which syatem 18 the most econoaiocesl,
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113
DIAGRAMS SHOWING COMPANY ROAD AND
LANDING SPACING ON A TYPICAL SECTION

7 ch

rins alternating on opposite roads

Schains
10 chains

PRESENT PLAN — GROUND SKIDDING

APPROXIMATE SIZE OF LANDINGS 40'x ad
APP ROXIMAT E WIDTH OF ROADS 20'-24'

Schains

PROPOSED PLAN — ARCH SKIDDING

APPROXIMATE SI|ZE OF LANDINGS 50'x50'
APPROXIMATE WIDTH OF ROADS 20-24
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Yeny of the costs, such as houling, sesling, supsrvision, roed
and lsndicg eonstruction (per station), loading -nd unloading
will ba the same under both systeas, The srux of this comperison
1s the total eosts of felling, skidding, and e¢onstruction of
reads and landings per ¥ bd,ft. The skidding a»d eonstruetion
goste will be analysed first to find the operational eoats of

Lthe siidding unlt and the yaor mile roed oonstruction cost,
~@eond, the coat per L bd.ft, of sxidding, end read snd landing
sorstruetion under the »resant apacing for ground skidiing end
the proposed spaoing for areh skldding wlll be ealoulated, Third
and lust, the totel logglog costa per i bd.ft. for esch syetem
%ill be oasleulated, sll cost enloulastions will be mude on the

assunption that the timber i1s to be ¢lesr out and un egverage

volwna of 9.7 M Dd.ft, per sere will be removed,
Conatr

The eost of logging roed eonstruotion, and skidding egulpe

nent operation is besed on the mechine rate und performance
(produstivity) of the unit in juestion, Cost and Tize analysis
a (see rages No. 39 through No. 42 in the .ppendix) shows that
the aconstruction of Class IIX (winter~haul) roads is $523,26 per
mile, and the Class IV {(summerehaul) roads amounts to $1105,84
por mile, (lNote: both figures include aost of lendings)e. Cost
snd Time inulysis B (see rages jo, 435 through Ho. 48 in tha
appendix) shows the fixed cost of ground skidding with an
Interustionsl TDe8 traotor t0 be 40,386 per 1 bd.fte The
varisble cost 18 15.8¢ por K bd.ft. for 100 faeaet of rounde-trip
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travel, Cost and Time -nslysis C (see iuges Yo, 46 through lo.
48 in the appendix) shows the fixed cost for the tree-leasgth
8kiidise with 2n Internstion:l TDeld traetor snd liyster wineh
and urch to Yo ¢2.45 per ¥ bd.ft., end the varisble cost of
10,28 per & bdeft. for 100 feat of round-trip travel.

In & swam ry of these Cost .nd Time -malyses, it is
evident that road und 1ﬁaﬁing'saa$txuaﬁiﬂn per nile for both
sumer ond wioter roads 1s oconstasnt rﬁg&rdlasa of what systen
of logsing is used, The sotusl ocost hinges on the zpount of
roads and lundings necessury to construet under sach system,
Thig oost will be dlscuesed in the next portlion "Adud=Lsnding
Layout =nd Cost",

The fixed operstisg evst for ground skidding is J2.45 =
$2,36 = 30,09 leas per ¥ bd.ft., than tres-length skidding.
Yowever, the variable cost for ground skidding 1s 15.8¢ = 10.2¢#
= 5,67 per ¥ bd.ft, for 100 of round-trip travel less than for

trez-longth skildding.

The cost ser mile of road and landing eonstructlon was Obe
tained previously. To faeilitate comparison of the totel costs
per L bd.ft. under sach logging system, the construstion costs
must be transferred from sost per amlle to sost per M bd.ft. To
find the construction cost to be borne per ¥ bd.ft., a technigue
developed by iiotthews wss used., The ealoulations in this
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portion sre not almed =t muxismum economy throush esonomiecsl
road locstlon, but ars the gosts incurred under the present
company poliey of roud locution for ground skidding, aud pro-
;0&&& compeny policy of rosd loostion for sreh skidding, The
economieal locstions of roeds =nd lendings will bs developed
under "Logging layouts For The iansgesent ilans™, Pages Ho. 138
to lio, 148,

Coast -nd Tize .nalyses Ho, 1 and No. & on the following
puges osleulete the cost per i bd.ft, for skldding, and cone
struction of rosds =nd lendinge under the two systems of

logginge
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#osd znd luanding construetion cost/mile
less oost of lundings/mile

Divided by 52.8 = gost per stetion 9,03 20,20
Coet of landings 45,06 - 11l landings per mlle = $4.,10 per landing
Comt of skidding/l00Y/K Pdeft, = 13.2¢
Voluze = 9.7 bd.ft‘/aaru

winter Summer

i Jatets
Keaﬁ%n) oants)

Rood construotion eost/stution T 903 2020
landing eonstruction gost L 410 410
Skidding cost/1l00%/u ¢ 15.8 15.8
Volume /jaeye v 9.7 ¥ 8.7 ¥

ding:s Spece roads 10 ohains (660%)
2 ohaine (498Y) apart,

Spaging or S = 6,8 hundred feet, 4 = w x 100 = 758, That is
landings are spaced at 75% of road specing,.

Cont/ /i
(centa)
Winter
: Rnﬁgg
Sikidding: Fixed 1l e
Varlable oPCS or Qavﬁgv x 13«8 b 4 éo$ %il
Houds 4 3» ’ - g X U m's
22&T
T 137.5
Landings __wé__g,* _ 6.0 8.0

0161 5 V. 0.161(6.6) x 9.7 537.6 413.86
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{(For straight liguidstion, using Internotionsl Thel4d traotors)

Hosd construction ocost, sane se ground skidding, 49.03 /stetlon
fTor winter rosds and ¢20,20 /station for summer rords,

Cost of landinge ssre ap ground ekidding $#4.10 /landing
Cost of akidding/100%/i bd.ft, = 10,2¢
Volune = 9,7 K/acre

Roed construction eost/station r
landing eonstruction L
wxidding cost/100% /N <
Voluue /aore v

haine (3301) sparte

vkidding: Fixed 240540 “Se
Variabdble 405 or £86858 x 10.2 x 26.4 88,0 88,0
Roads $. 508 X $09 15.4
4.4

0.02875 V  0,0267(26.4) x 9.7 ‘
330.5  $49.8
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Sras Cost and Tine snalyses lo. 1 und Hoe 2, 1t ls obvlous
that tree-length system with arehes would be less costly per
I biefte for skidding, and rosd ond lending conatruction, On
wintor roeds, tree-length skidding would save 3,38 = {0.01 =
30,07 per 4 bd.ft., and on sumrer rocsds 6.4 - 3,50 = 30.64
per i hd.ft. Tree~length sildding would save an evsrage of

50436 per ¥ bd.ft. if there ave equsl agounts of winter -nd

sunmer rosds,

#hile u grent deul depends on the loostion ol roads and
the dependsut skidding and sonstruetlon oosts, thse final test
of the most profiteble system is the totsl of all logglng
cocts. LT the two erews thet wlll be gompsred, one enploys
ground akidding with an average »roductlion of 25 i bd.ft, par
day, mixl the other areh sikidding with a delly procustion of
22 ¥ Dd.fts ~ll costs ure oasloulated on = per i bi.ft, basils
for sasy as well as eyuitable compurison, Tables XX and X1,
iages o 120, No. 121, 0. 122 ond Noe 123,

The sums of the total logging costs show thet ground akidding
undar the sresent praotige amounts to 84,34 per ¥ bd.ft., wheree
as the totul lozglng cost if srohes wers used under the pro-
posed plen amounts t0 ¥30.88, or e difference in favor of the
tres-length systeam of $3.65 per M bd.ft. issuming eix millien
bo:rd f=et =re logged annuelly, the troe-langth systen would

2uve the gounany ¢31,880,00 per year.



Cloar-subting, snd producing 25

felliing .nd bueking

sawirg 0ost, 45,00 per i plus 17.25 for
soolsl taxes

Sew boss = Jle10 per hour, plus 17.2% for
socisl taxes, provated over 25 i per dsy 241

+5,806

Lskidding (Direot)

Fixed eost & $2.36 per U

‘ i ¥ 36
Variable 0ot 387 X 15.8 x 6.6 »

Hond snd lunding Counstruetion

ioads (avsrsge for summer and winter)

0.99
landings 410 ‘
' 0,161(646) x 9,7
Loading

One mechanic:l loader « ¢3,00/hr. for 8
hours = 324,00

One operator w ¢lelS/hr. plus 17.34%
for soeisl texes for 6 hours =

Two hookers « y1l.00/hr, plus 17,275
for sogial taxes for 8 hours =

10,79

iTorated over 35 i, y43.54 <= 25

Hauling (Jee Cost .nd Tise ..nelysis D, Vages
7104 49 and Wo. 80 1in sppendix)

3 bouard fest per duy.

Total
Cogt ier ki

#6427

¥2e70

$1.08

1,75

$9.00
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T.DLE XA continued .

w8uling snd wupervision
Une soslar @ vle25 per hour plus 17.8% for
social taxes proreted over 28 M par day #0447
one foreman « ¥le50 per hour plus 17.8% for
soslzl taxes, pmmtuc‘é ovar &8 X per doy __ 58 “1e 03
Aoulpnent Maintenance
alrvesdy figured in (Machine rete)
Office esuipment, shop equipnent and bulldings® seesesnece ;,

105 sllowed for ineffi1clBnoY ssceccecosrvessnssvosunsvecee

Totsl average eost per M board feet sesesssncocncrencse §24,53
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Clear osutting, «nd projueing 82 X bourd feet usr 4ay,

: vost Total

Two fellers st ¢1.50 per hour, using their
own ¢hain saw, plus 17.25% for soclsl taxes,

Two Senan orews producing 22 1 per duy , 2045
Skidding (tree length) |

Fixad eost 4 $2.45 per M ¥2.43

Varisble 008t o2525 x 10,2 x 26.4 T $3.13

Road and Landing Construotion

Rosds (aversge for summer and winter)

¥0,28
202 $0.87
Bueking =nd lousding (Done by samze crew)
Buekingt ¢ost of cehaln smow and other
gquipment used per day #5400
Loading: One meshanicel loader w |
$9400 per hr, for 8 hours 24,00
One operator & $l.15/hr.
plus 17.2% for goolul taxes 10,79
Two hookers % $1.00/hre
plug 17.84 for soecial taxes 18,78
Prorated over 22 i, (48,54 > 28 §8.20

Hauling (see Cost end Time inalysis D, Fages 7
10, 4% and 0. 50 in m@pﬂﬁﬁix) %‘?‘m
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TaBLi A&1 oonbinued
weallag snd Lupervision

One sealer & yl.28 per hour plus 17,85 for
social taxes prorated over 22 ¥ per day #0483

One forsman « $1.50 par hour plus 17,21 for )
social taxes provated over 22 i per day Y Y #1.17

soulpaent Laintenanoe

already figured in (Machine rate)

Gffice eulpment, shop @gulpment asd BRIlAINgS ceeseecscas 30,8

B0
10i allowed for ineffieiency sevsevnsecsnsssosssssessessen. taB7

R

Total syerage cost per I borrd feet Q.iﬁ*#!b&#totuttQc.igg%z’zeoﬁg
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The number of personnel and amount of equipment required
is zutericlly reduced in tree-length skidding as oomprred with
ground skidding by the substitution of low cost mmehanlzation
Tor high priced labor, The number of men required 1s reduced
from 27 to 18, and the sumber of traetors is reduced from 3,
e9's to 1, T-14, Table XKII lists the orews in a more

datailed manner,
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In this portion, the leggiocg plun for sach type of forest
manugemant, straight lijuldntion, sustsined yield =nd twoeout
lisuidstion is formulated, .trzicht lijuldation dietstes o qlﬁmr
eutting polley, while sustsined yleld snd twoesut lijuidstion
demand 4 selective outting poliey. & replanned logging luyout
with the determination of the sconomle road und landing spacing
by iatthews formulae for oloar and seleotive outting will glve
4 zore reasonsble logglag cost figure under sach of the nsnage=
ment planse The blocke of timber to be ocut over axnnuslly ere
listed under ™Mansgamaent Doata’ in the sppendix for sach plan,
Tables 0, F, i, Fages o, 51, lios. 82 and No. 63 and appear on
the Logging ilan iisps, 1i0. 4, Hoe 5 sud 1ioe 6 in the poeret of

the sppendiXe

1f the compaony eontinues to operate as they have in the past
(elecr outting), but with the new logging system (tree~length
skidding), maximum soonomy of logging should be aimed for. sinoe
it was shown previously that treeelength skidding is chesper than
ground skiiding only a saleulation of the replannsd operation
for tree-length skidding 1s necess:iry. Howevar, to volnt out
how the compsny's past loecstion of roads snd landings were not
planned for meximum oconany, ¢ replanned ground skldding operation
will also be éraaamte&q

y De e Hatthews, goat




The seotion on "Management .ats” Table O, Isge los 51 in
the Lppendix, is nerely u compiletion of the various cuttlcg
aTeap by traet and legal deseription, (see liap Ho. 4 in the

Poeket of the appendix).

lanned losging Lavout: The first step in replsnning
the snorction of eloar gutting ta the deteralnstion of the
eoononie road srd landing loestion (see Cost and Tine nalyses

iDe 5 and lioe 4)s These locstions sre deterzined by iutthews?
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Drogsdure @8 shown previously., 7The next step is the euloulation

of the =ew sridding, road construetion, snd landing oconstruetlon

ecsts rer i bd.ft. Theae new costs added to the other, nore
or less oonstant logging eosts, glve the unew totul cost of
loggine under straight liguidstion.
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It 1s obvious that under the rasa:t glan for spscing the
sixidding nd road aom&truatian costs are not e ucl, or nearly
8qual. Tnia disparity mesns that the roads should be spaesd
further apsrt to bring roed oost in line with skidding.

4 trisl calculation for landing epueed 1l8-1/2 per centof road
spaeing will show what the economie spyseing should be.

gpeeing VO

Winter & = =yI01.8 = 10.1 hundred ft.

3000 ‘m = 15,1 hundyed ft.

i &%
ariable skidding oocst plus cost of roads on this spaeing

e usl
2 x 0.,2585 x lﬁaa x 10.1 g m."# rer B
' = 14.,5¢ per ¥

Ratio of rosd ﬁﬂﬁ skidding ocosts to landing
cost £a7 - 5.6 to1

»

Sy
yariﬂble skidding cost plus oost of roads on this spaeing
egusl 2 x 0.2523 x 15,8 x 1$.l = 120.,4¢ per U
lLanding cost ¥ 1 S— - 6.5¢ per ¥

iatic of road and skiddiug costs to landing
eost lﬁ%ﬂ% = 18,5 to 1

Tﬂbl‘ “3 iuﬁ@ﬁ ’39, 13$l 3%&‘ 139’ Lot Of

M by Ue e datthews shows the landir be
tervsis of 3054 of road spseing for wintar roads, and aag far
summer roads,



Therefore the most economicsl rosd and landlng spacin % for
winter rosds is roada spaged every %80 feet, and landings spuoed
svory 98B0 x 304 = 294 feet,

‘ éaaﬂtgl
Fixed skidding cost 00«
Variable skidding soat .%5 x 3.5.5 X G.,8 = 4l.1
‘osd construction cost 4,550 x $O7 - 41.4

Therefore the most econoaloal road and landing ﬁ?ﬁsai?ﬁifﬁr

sumner roads is roads spraged every 1490 feet, snd lendings spaged
every 1450 x 20% = 298 feot,
_ Gext/}m
Fixed skidding ocost uﬁs.ﬁ
Variable skidding sost .:%5? Z 1058 x 14,9 = 60,6
Road construction oocat 4,356 X 2080 - 60,9

= &,‘%



It is evident thst under the present plan for spselng the
aki«dimg and rosd construction eoste are not equel or nwerly

e:ual, ihis dlsperity mesns thot the roads should not be
gpaged 80 fur eapsart o bring skidding costa in line with read
Soatse

A trinl ealculation for landings spaced li8~1/2 per oent of road
spooing will snow whut the economie spscing should be.

foad 5 o= Vm
spaeing Ve

= Y157 = 12,5 hundred feet

m = 18,7 hundred ft,.

& intay
Gﬁr&able skidding eost plus cost of rosds on this apaoing
ejuzl 2 x 0.2820 x 10,2 x 12,8 = 84,6 '
Landing oost _ 41.C , = 9.4

Ratio of road ::d sikidding oosts to landing cost
: = 0,9 to 1

*

%@riabla skidding coat ylus cost of roads on this spaoing
»gllﬁl £ x 0*.4525 x 1@;3 x w.? b gﬁc?
landing oost 4] = 448

ratio i vrosd and skidding costs to landing cost
2§-§w 23 %0 1

»

Tubla 4, luges 0. 138, No. 139, o8t _Yontrod ig b ,4;¢;,¢
by . e Latthews shows the lendings oan 8d st
ntervals of 305 of rosd spael:g for winter rosds Qd 20% for
swumer rosds,
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Therefore the most economiesl road and landing eyaai;% for
wiatar roads is roads spsoed every 1220 feet and landings spaced
evary 1220 x 505 = 368 feet,

Cost/il
ant

Fixed skidding oost e
Variable skidding cost ,263 x 10,28 X 12,2 3341
Road consztruction cost 4,506 x 90. 35,3

Therefore the most economiesl road and lending speocing fov
sumncy roeds is roads epaged every 1860 feet and landings spaoced
every 1860 x 20% = 372 feet,

Gost/M

Fixed nﬁiﬁéin@ gost 243
Variable sikiddlsng ocont 257 x 1@.8 x 18,6 32.6
Road oonstruction cost 4,588 x 2020 33,7

Landing cost
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TABLL SAIV -

{(Tree-loength siidding with archesj olear cuttlng;
daily production of 28 i)

Gos 4
?Qlliﬁ& unly PR LABRIBIER BRI IIRIER SRR EEIRIERDINUIEDS 95 448

~kicding , .

#ixed cost « $2.45 PBY K cevscesnssas wBodd

Variable cost
#inter roads =
o265 x 10,2 x 13,2 = 33,
Summer rosds =
.257 X 10.2 X 18,6 = 32,67 .
AVOTARE ™ evnvscvcseessevconvenne 233 #2.78

Road &nd Lspding Construction

Roads
dinter = 4

AVETAL® envevssssnnssnavsnnanns V¢ ed2

landings
Wwinter =

AVETOEe sosvsesatsgyassnsnssssne nngﬁﬁ «0.39

Buoking sud LOBALINE seecssnscscacnsnsnscorevesrsosnens Ve e R0
Hauling seesvesccscenssssnsccsccnsnncssansensoscsssnnsse 900
wealing and 3&@‘371510ﬂ ERAPEAT RIS ST AR N EERABNIIBNSRNS 1.17
Offioca equlpuent, shop equipment and bulldings eeeeess ﬁ
$lide

104 allowed for lziafrmiamy 2.8
*

-~ Jee Teble XXI, Puge Yo, 122 for a more deteiled breakdown
of oost ltens.
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In the light of the gosts developed in the pravious eale

Qulstlons (Cust and Time .nalysis Xo. 3, Fages Lo, 1368 and Ho,
128) snd summerized in Teble XXIII, Fuge iio. 132, past praetices
of road loestion by the company hove not been the most sconomiesl,
The compuny's spuoing, both Ffor winter and suamsr roads of 660
fesat has been too olose, hereas, ecorcmical spssing for ground
skidiing, was euloulated to be 980 feet for winter and 1480 fest
Tor swwner roads. Landings have been gpaced too far apart,
495 feet, ithereas sconomlesl spsoing is 294 feet on winter and
298 feet on summer roads, ith this nore economioal loestion,
an entimated 13¢ per M bd,ft, on winter =ad H5I¢ per ¥ bd.ft. on
sunmer roods, Or an average of 3i¢ per U bd.ft. could have been
saved. |

The company's propoged locotion for tree-length skidding with
arches is just the opposite of ground skidding., The rosds are
gpaced too far apart, and the landings too ¢losse together (Cost
and Time inulysis No. 4, Fages !io. 130 end Ko. 131), They propose
Lo space roads every 2640 feet, but the economical spucing wes
scloulated to be 1320 foet for winter and 1860 fest for susmer
roads., They propose 10 spaes landings every 530 fest, but ecocoomioe
spaoing was found to be every 366 feet on winter and 372 feet on
summer roads, Table AXIII, Fage lio, 132, shows that an eéstimsted
savings of 15¢ per X bd.ft. on winter and 37¢ per ¥ bd.ft, on
sunmer roads could bs obtained if economlic loostion of rosds =nd
landings were sdherred to, Upon the adoption of this economis
spucing approximately S miles of winter roads with 70 landings



1355

and ded/4 miles of summer vosds wilth 59 landlngs woull be cone

structed on & typleal seetion, The uverage siclddlisg disiance

would be 323 fest far.wiﬂﬁar and 479 feet for swmer roads,
Table XXIV, i'age lio. 133 shows the total logsing costs under

streight lijuldstion to be 480.30 per U bd.ft, This is 29¢

lesn per & bd.ft, than the totsl sosta galoulated for the

copany's proposed speslng (see Table xXI, rage lo. 122).
The nucber of erews needed under this systen is osloulsted
o8 Tollows:
Duily production Of OF6W ssessscvseess o0 o bdSt,
sverage number of days worked per year 150

Yﬁﬁ!‘lf ﬁrﬁﬁﬂﬁtiﬂn Of ﬁm SEBEBIIROO W 3309 g'i hﬁtft‘i
annuel allowadble out undey this plun 6000 i bdl.ft.

Humber of orews needed = 1t = 1.8 or 2 crews

Two orows of 18 men, 1 10«14 tractor, & E=7 trucks, end 1
mechunieal losdar will be needed. (see Table XXII, iuge 0125,
for detalled erew breakdown).

The annusl asllowsble cut iz 6 millien

board feet, with sn amnual outting srea of 620 acres divided into
winter :nd sumssr logging eompurtuints. Lagause of noture of

the ownership pattern, terrain and other fazetors, the cutting
arecs oannot always be divided into two equsl perts for winter
ond swaser logging. Table 0, i:sge Ho.51 in the appendix lists
the compsrieents as to bloek, ancres, and legal dsseription. luup
Noe € in the pooket of the appendix indicates where these come
pertisonte are situated,
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Under tiisg plan of gtraight licalistion the arefield
Towpsnip ares was chosen to be logged first (sumer logging),
baganuse of the excessivsly high tax rate in thils township,.
Aress that were stooked heavily wilth hemloek have buen divided
into as meny compartements as woes yprsetlosl to spresd the sonusl

eut of hemlock mors evenly throughout the period of operation.

The sustqined yleld snd twoecut lijuldstlon plans involve
seleotive ocutting, which menns s lowey wvoluas per acre is 10 be
logged off., . new enleulation of both logelength and tree~length
akxidding is necess:ry to see whiech is the most econcmionl with
this lower voluma per agre,

To f1nd where msxlircam economy

6an be obtaines for this selective ocut, removing 49% of the
merchantable volums, 4.7 i/ bd.,ft, per acre, the same generul
proocedure is followed as that used in replanning the layout
under straight lijuldation previously, Beosuse the volume (a
veriable faotor) hus besn chsnged it 1s necessury to ealoulute
the sconomie road and landing spscling «nd costs for each systen
of logging (ses Cost «nd Time Anslyses No. § nnd lo. e); Coapany
officinls huve stated thst they would use the sane rosd and
landing location for seleative cutting us foxr olesr outting.

In the ogaloulstion of the total logging costs, felling,
bueiklag ~nd loading, bhuulling, and office ejuipaent ete, were
assumed to be the swu® as under olear ocutting. +n additionsl

charge of 40¢ per M bd.ft., was added to the seuling and supere
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vizion costs for timber merking, timber erulses, and

establishnent of growth plots necess-ry under seleotive ocutting.



(for selective ocutting taking 494 of the volume, using
lnzﬁrna?iaﬁal TD=9 tractors, taking 49% of the marahvﬁtahla
YOoliume,

fiinter Ounney

Rosds

cents) (oents)
Road construction eost/station r 903 2020
Landing construction cost L 410 410
dkidding cost/100 /N c 15.8 18.8
Volume/aore v 4.7 4,7

Fresent Plani Same a8 ¢lecr cutting, see Cosb and Time
ADa Mis g’iﬁ. ‘.

Coat /it
(oents)
!ﬁ 13“:' »W!’

o
Skidding: Fixed 353%3’

Do f
Variable &'Ci or 0,387 x 1G.8 x 6.6 34.1 4.1

Roeds

284,0

Lundings

atla‘l 3 v Qalﬁl( 555) “o? ﬁ._’j% %3g§
. e

It is obvious under the present plen that the road construetlion
vost 18 way out of line with warlsble skidding ocosts end roads
should be spaced further apart.

A trisl csleulution for landings spaced l2«1/8 ver cent of road
speoing will show what the economie speoing should be

Romd spacing I uvm

winter S = \[I7.28 x 903

"

« JEI0 = 14.5 hundred feet

.7 X
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uricble skidding cost plus coat of rosds on this specing
8iusl 2 X CaZ0256 X 15,8 x 14,5 = 115,6
Landing ovust 810 w  14.5

L 2.

fietlo of road und skidding costs to
landing COBU eessesvsssrscsnscsnnces %&g = 8,0 to 1
3

Vari:ble sikldding cost plus cost of roads on this apseling
e ual 2 x Qwﬁﬁgs x 15,8 x 21,7 = 175.0

Landing cost 410 —EE " 26,6 to 1
x 470 x 47 = .

#:I'.é' !

Teble 4, Fagoes No. 138 and lo, 139 in Cogpt Gontrol in
ndu Ly D. ile Mutthews shows the land hgs cau be 8D

ervels of 30% of road speocing for winter roads, and 30; ror
swaaer ronds,

Therefore the most sconomie=l road »nd landing spselng for
winter roads le roasds spooed every 1416 feat znd 13&& nge spaced
avary 1410 x 305 = 424 fest,

cost /i

oents)
Fixed s8xidding GOBL sevevescssssnrvssenrossscsssnnssscncnes 256.,0
(l&l’i«abl@ ﬂﬁiﬁﬁiﬂg amt 23@5 x 15;;3 X 14el ceensssecreves 58,1

APPSR AEPVAEBOERABENRNDS 59.‘
(222 RS R S 2 g‘g
360.8

The correot rosd spaclsg for gpumser roads ot this 200 ratlo is

bt m » 2145

Therefore the most economiozl rosd and 1&nﬁinﬁ spacing for sunmer
roads is roeds spseed every 2150 feet and lsndings sprneed evsry
8150 x 20% = 430 feet,




Fixod srliding GOBL esssvecrccrsscssotsessssssevssassnsse

Fariable giidding cont L3877 x 15.8 x 21.53 srsssrcnsrnan
Rocd construction cost 4,356 x 202

SFLERREPIRBRANEBRENGR

Landins cost

y FREANGCABIBRROEBOERBD

8743
67.1
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(¥or selective outting, using Internstional TD=14 tractors,
tuting 494 of the merchsntsble volume)

1p&ar Summer

RO8
gents)
Hond eoustruotion eost/stution r 2020
Landing construetion cost L 410
Skidding oost/l00%/u G ' 10,2
Yﬁlnma/aare ‘ v 4.7 4,7 &
fresect lan: Jame as 6lesr outting, see Cost and Tlue
Apslysis (0. 4,
Lot
cents)

dinter Ounser

Skladings Fixed ‘%ﬂﬁ" %

v&ri bl& oi ’WJ or .';5&;5 X 16‘ x ﬁ&p‘ E 68'2

douds 31.7

71.0

Londings 1

‘ N s 4,4
0.0287 5 V 0.0887(26.,4) 4.7 ﬁ%?% m

It is evident thet under the pyresent pluns thot the skidding
cost is way out of line with road costs, to remedy thils, roads
should be sproed claaar together, -

A trisl saloulation far landings spaced 18«~1/2 percent of Toad
apacing will show what the eecnomio spacing should be,
Road spaeing 5 =

Winter 5 =

Jummer 5 »
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%ggggg
srisble skidding eost plus cost of roads on this spsclng
e u:l 2 x ,3528 x 10,8 x 18 = 93,0

Lending cost - y
LOCB7X 524 X 47 = 9.4

Hatio of rosd snd skxidiing ecosts to landing
COBL cosneossssrsorssssonsstsssssnstssasnies 93 Y 4
9—:3-. = 909 to 1

SUEmST ‘
sriable skldding cost plus cost of yoads on this spoeing
esjual B X +8525 x 10,2 x 26,9 = 139.0
Landing cost , 4.2
o »

Retio of rosd and sxidding costs to landling
GOST sevcoseresssnvescossssacrasssrnesssnsas %5%. 33,3 to 1

.

Tsble 4, iuges Hoe 138 and Hoe 159 in Gnuh gontrol 1
GuUSLYY bY e fie antthews shows sm ndings osn be apuaeed
ntervais of L5% of road spseing for wim&ﬁr roads, nd 20% rar
suwaner ronds.

® 'VET§:§‘ s 17.6

Therefors the most seonomio=l rosd znd lundlng spsoing for winter
roads is roads spaged every 1760 faet und l&ﬁéiﬁgﬁ spaced every
1760 x 25% = - feat,

C ¢ %4

{oents)
Fixed skldding COBU evsvrscevsesnsssnossaccessnnsnsosnnase 845,0
vuri b18 akiﬁéiféff, ﬁﬁﬂt ’361 x 1@'“ x i?.“ S eBESNBOONS ‘?'9

KERORAEBEREIREI BTN SN ‘1‘6

Lendizg eosk 5'3353$12313&3“""T~7' ’ gz%‘%**
T LB ERBEIGENR GO EYES
™ /ad X « ad X Qe ..
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Therefors, the most esonomicul rosd wnd lsading speeing for
susoer rosds is rosds gpsoced every 4670 feet znd londings
spanoced avery 2670 x 20% = 534 feet.

Fixed skidding ocost "'"'Qtﬁﬁtuitdﬂ.ODCCinQQQOQ'ﬁ'Qiitll.
Varisble skidding cost «85) x 108 X 2647 cossevsornns

PREESRSGBBRERNENEBRES

Lunding cost

GBS BB RGCENNEE TR OGNS S
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TuBLE KXVI = TOTul LoGGI G CuuTS™ = SUSTAINED YISID oD

{Tree-length skidding with urghes; selective out at 493
daily procuction of 28 u)

Cost/ii

Felling ONLY seeensoncessssssnnsscsnssnassscscrnsnsenessse ¥

wkidding )

Fixed o088t 4 ¥2,45 POT H evscesscvcnsnrne Ve .40

Varisble cost
dinter roads =
o%l x 1@.3 b 4 1?.6 e 47.0 ¢
sumner roeds =
«287 2 10,2 X 26,7 = 70,3 ¢ ’
AVETOE® seeesossosscsenssanssenncss o089 $3.04

Hoad und Landing Construstion

Rouds

Winter = 4 a il w 47,8 #

dmmr-w-u 69.8 ¢
o7 X 26,

5 s i
AVETBEG sesssssscansscssnasvsnsane ¥ o8

Landings
iinter =
iinter = _ = 4.9 4
<unmer = - 2,7
AVETBE® seveveesasscncovencscassonce 08 #0.63

Butikinﬁ and Lﬂﬂﬁi% FEPEPILBOARENGN GO AANNI SISO IO IOERIIBOS #2480
Hauling SRBGIBAITR B RESREBEERN IS RURPUONIOEON RO REGOI ARSI OS 9,00
Jealing end supervision (ineludes mmrmm%, OtCs) wsssens 157
Offiee eguipment, shop eyuipnent and BUlldings® secescces

$1¥.O09"
10% allowed for inefficienoy ‘5}"&
wade

* = See Table XLI, iage !o,128, for & more datailed
breskdown of cost ltems,
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From Cost snd Ilse nalysis Ho. 5, Feges Ho. 298 through
Ho, 140 summarized in Table IKVI, lage o, 148, 1t is evident
thet the company's pust road and landing spscing were not the
most economlesl for selsctive outting if log-length svidding is
used. « replanned locution of reads and landings gave u
difference of $0.49 per i bd.ft, for winter end §1.52 per il bde
ft, for summer roads. |

However, the treo~length logglng sguln proved to be the
moat ecanomicul to use (see Cost and Tiwe snalysis lo., 6, rages
0. 141 through 5o, 14 and in this case the sompany's proposed
loostions sre much nearer maximum egonomy than in the logelength
aicidding disoussed above, To obtnin maximws economy in treo=
length skidding, the winter roads should be spaced closer Lo-
gethar =nd the landings of both summer and winter roade should
be spaced farther apart thun the eompany's proposed plan. The
gompany's proyposed plan for summer rond loestion is just cbout
right, 2640 feet. The replanned location was ealeculsted to be
2670 reeﬁ snd 1s only ¢ oheaper per i bd.ft, The winter rouds
under replenning are only 4¢ cheaper por L bi.ft,

If the economie spucing of rouds and lendlngs were followed,
approxinatsly fe3/4 miles of winter roads with O3 landings, and
2~1/4 niles of summer roads with 28 landings would be gonstrueted
on & typlesl acre, thus giving an averasge skidding distanee of
459 feet for winter and 687 feet for sunmer roads, .

Table iXVI, Fage Noel%0 ghows the totzl logging costs under
susteined yleld znd twoegsut lijuidetion to be $21.33 ver X bd.ft.
This 18 $1.03 more psr X bd.ft. than the total costs eslculated
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for clesr eutting under streight lisuidetion (see Table X(IV,
Fage 10, 133),
he nusber of orews needed under seleative logging for

sustaired yisld is ealoulsted ag follows:

Daily production of OXOW sseesscossssone 22 i bdufte
Aaverage nunber of worklog days per yesr 180

Yourly procuction 0f OTOW seaveescensses 0000 i bd.fE,
annual allowadble eut under sustsined
yield 2400 4 hdl.ft,

Humber of orows = 2400 i bd.ff, = «75 or 1 orew

Une orew of 18 men, 1 TDe14 truetor, 3 He7 trucks, «nd 1
mechaniesl losder will be needed. ;t the present estimated pro-
dugtion rate L1t will take one erew only 110 working days to eut
the snnual allowable gut of 2400 X bd.ft. (Table XXII, rage No.
128, gives = more detailed list of the orewl. after logging
their osn lund the grew dould be used to log other areas the
ooxpany hos bought or secured the gutting rights on to maintsin
2 full year's smploynment,

Hanagens

oycle of sustained yleld is 2.4 million bd.ft, with on unnusl

Dates The annusl sllowable aut during the first

cutting ares of 514 acres divided into summer snd wintsr logging
campartmants &8 @xplained under "Mansgenent Datu* for straight
liguication, lage Ho. 135,

Table P, iwge Ho. 352, in the Appendix, lists the compartments
as to blocks, aseres, zani legal deseription, and Map No. 5 in the

poctet of the appendix helps to show how they ure situated,
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The twowout liguiistion plun involves seleotive sutting
a8 joeg sustalned yleld, usines ths gane smount of volune ls
to be removed in a selective cut for this plan as for sustained
yield, 495 of ths merchantsble volume, the economic loecstion of
rozds ood londings of the replanned logging layout for the twoe
eut plun is the saxs a8 that osloulsted for sustalined yield,
<he nusber of orews needed however, woull be the sane ass straight
lijquidetion (two orews) beocanuse the annual allowable cut is
identiesl under both liguilcstion plans,

danagement latat The annual allowsble out under this plan
is six willlon board feet, with un annual cutting cres of 1265
aeres the first cut, und 9§78 aeres the second cuts These cutting
areas are :ivided into winter und pummer coupsrimonts as explained
previously.

Table Q, Fage (8,9 in the .ppendix lists the compartments
a8 to blooks, sores, and legsl deseription, and iap No. & in the

poaket of the ~ppendix helps to show how they are asituated,
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~ resuse of Lae logglng sroblem shows that the .honen
traocte ars fovorsbly situated for winter und sumcer loggilag,
which tends towerd more evenly distributed produstion throughout
the year, asad gives labor a full gears work instead of only
seasonule

0f the two systess of logging presented, lose-length with
ground sildding, and treee-length with sroh skidding, the latter
proved to be the lenst ocostly in men snd eyuipnment. Caloulations
ware mede on the basls of the company's »est rosd looctions for
ground skidding und proposed locstions for areh skidding.

In the determinstlion of the econemie road loe:tion under
esch forest mansgement plan, the costs of skldding, and oo
struction of roads snd landings were oaleulated for esch systen
of logging and for both summer asrnd winter rosds, Treeelength
skidding with arches wes found to be the least expensive systen
of logpging on summsy and winter rosds, and for bLoth clesr and
selective cuttings With tres-length sikidding, logging oocats
Tor olear cutting average $#0.29 lezs per I bd.ft. than ground
sicidding and $0.82 less per i bi.ft. for selective cutting.

It is definitely esteblished in these ocslculations that
seleotive cutting using elther system of logging is wmore costly
than cleur cuttings. If the compuny were to change from its present

polioy of clear cutting to one of geleotive cutting, logging costa

d/ logging costs in thism cmse involve only skidding, #ad oone
struction of roads und lundings,
&/ vee isble R, ‘uge !loe 54 in the appendix,
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would be ineressed by 457 per U bil.ft. for ground gliding,
and 52¢ per M bdl.ft. for areh skldding 1If economie road and
landing loestion were adopted by the ooapanys Total loggling
coste Giffeyr by ¢l.Ud, eiﬂ&r cutbing being the cheaper.
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In the first portion of this zection, the thres nanagement
Plens will be znzlyzed on an orthodox finanelal basis. This
analysis will be followed by & peounisry compurison of the plans,
and writer's recommendastion, The opsrator's point of view of the
wdontion of the mansgement plsas presented will be discussed in

the lsst rortion.

sinee profit is the end of any business enterprise, the
rolative finnnelal ylelds of the three mansgement rplans will be
edduced, The antielipasted costs -nd roturns are only estiontes
and will probably change many tices by the end of the varlous
periods of oporation of the differsnt nmanagenent plons,

There arve four lmportsnt fuetorse to consider under sasch of
the three mansgement pluns presented, texation, depreciaetlon,
daplaﬁiau, and valuation. Zocoh will be discussed and & conclusion
drawn =8 t0 whioch plan would be financially best for the conpany
to adaptvin relatlon to that particulsr fuotor,

Taxation

The taxstion problem has been mnalyzed on the besis of total
taxes to be pald during the periods of operation under esoch of the
possible managemnent plana, Undoer the twoegut liguildstion or suse
tained yisld plan, the oonmpany moy register their selectively out
lunds under the Coamereinl Porest Hegserve law (iesrson .ot) to
teke sdvantage of possible tax reduetions This lsw provides for a
tax of 40,08 per aore per yeur on seleotively cut or unmershantable

tizbarlonds, snd & 8lidisg sesle yleld tax, which bogins at 8% of
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the value of the stuspsge out ths rirst yesr nfter the lends ure
listed and ineveusee 1. eé:ch yezr until the ninth and euch
gubsesuent year in whieh the 107 maximum must be paid,

In & compurison of the costs of lond registered under genersl
property tax nnd the Fesrson et, the FPoreupine bloek has been
disregsrded bscause of the ligquidstion peoliey culled for., The
averago ganersl property tax hos been ¢amputerd by welghting the
taxes of the various politienl townships of the Gogedbie =2nd Tula
blocks (zee Pnges No. 585 through No. 39 in the .ppendix)., The
weighted average tax on these blea?a wss oaloulated to dbe 40 ;gggc °
per yesr., This anpual tax iz low becsuse (1) the rate of assessment
is only 21.356 mills per dollsr of vsluation, snd (&) the zssessed
value of the timber is less than 504 of ths presaent market velus,
The welghte! aversge of cuteover lsnds was czloulated to be 14
cants per acre per yeur. These tux rates were ocomparad with the
rotes thst would exist, if the lend were c¢lsssified under the
Fearson .ot in schedules (Tables S through W, lages [lo. 38 tO
lios g2 in the .ppendix),

Yanagement General Iroperty lesrson /ot Feriod
Tax xe
straight Liguidetion  ¢49,407,00 —— 17
Two=-cut Liquidstion 50 675,00 +68,839,00 19
Justained Yield B? 619,00 47,0&4.50 20(1st cyele
61 536.00 38,680,00 20(2nd oyole
?1,960.00 63,080.00 20{3rd oyele

Under a stralght liguidation plan there 1z no alternustive and
the oompuny must leave its lends registered under the general
Property tax olossiflestion. Two-out ligulidation allows & choloe

between the genaral property tex end the Fesrson set, From the
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Swyniry of the sohedulss, it iz obvioug thet the lunds as
clasgiflied unser Lhe yesrson set srs gueh higher (88,164,00) then
the gener:l projerty tex, bvecsuse the goneral property tax rate of
21,56 mills 18 yuite low, und the 104 yield tex is quite high,
~fyer the first cut, the tex rate is five guats per rore per yesr,
end upon the seecosd out the yleld tax of 10% of the stunpage value
is chergsd. The gecond cut with 1ts requirement of 104 of the
stumpage value® cones 80 soon after the first cut that there iz neo
appreciable savings during the tlme the land is tuxed at only five
cents per aers per year, In order to justify a 104 yleld tax, a
longer period iz needed at the tax rate of five eents per sere and
a gamliler stumpage volume should be removed, thus mallng the yiesld
tax lower. Under presant conditions this would be imprsetiesl to
follow,

If a plan of sustoined yiel? iz adopted, classlfying the
lends under the resrson Agt would save the sompany an estimsted
+50,878,00 during the first eyele, oatimetes of the second and
third eyeles were made but these perlods are so far in the future
that the figures ocunnot be relled on, However, these ealoulations
further prove that it would be & profitable move to olascily the
lands under the iearson isct in ths event of a sustained yileld
PTOogran,.

For reasons of gsumparison of the three plans, the uversge
anpusl tax for the poriod of operstion (first oycle only in sus~
tained yleld) is caloulsted,
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Straight Liauilation (17 years) OF7T $2,800,00 $0,580
Twoegut Lisuidction (19 years) GFT 2,668,00 0.46
sustained Yielde~first oycle (20 yesrs) 2,350,00 0,98

fesrson Aot

In the evant of straight or two-out liguidation, the cutting
budgset should be set up, o8 far 8 possidle, for liquldoting first
those townships of high tax rate, Jalefiseld township has an
ebnormally bigh tax rate of 98,8 osnts per aore par yesr, aven if
the 1wnd i8 ~ot disposed of immediastely sfter the second ocut or
efter olear-scutting under stralsht liguidetion, the timber whieh
ls the besls for ussessment, will have bees rosoved end the assessed
vulue will full, thus decre:sing high esrrying chorges on 1,138
4008,

In the psst, soeountants hove ususlly set up deprecintion
chorges in the lumbar industry on a liguidetion basis. istters of
depreci tion were handled in the straight line manner, by taking
the whole investment of plent sand equipment, less its residusl
value, sant charglng 4t to the volume of timber that exlated, The
resiiusl velue was usually figured at some low peroantage of the
original cont.

Aoooriizg to amtmn;&/thia stroight line sethod of handling
depracintion is not velld beoause the eguipmsnt performing the last

yeaur of operstion is usuaslly performing st only a slightly lower

535G,
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@fficlency thmn it was Juring the first yesr, hence itz :otusl
faschanic: )l velue Is only slightly less than it wes st the
beginnings, llowsvar, for tha gabe of simplicity, the streight lize
method will bo used for comparison of the three nlans of nunsgenent
hore,

In strzight line method of depreoistion, a fixed charge ver I
bonrd faet of timber will be set aside in an seecount labeled
resarve for depreclction, This fized charge L= computed by
dividing the total volume of timber into the total investment (loss
residuel value) in plsnt and agquipment, Hith this charge affixed
per U bosrd feet, the deprecistion iz geured to annusl produstion
which provides flexiviiity for reriods of nlzh sand low demend of
lumber.

Under s plan of liyuldztion, the fixed chrorges for
deprecistion are prorated sgalnst the total volume of timber,
95,451 i bosrd feet. oinge the ecoupany wishes to cut six million
feet of timber from their own lunds yearly, the depreci:tion charge
would be the scwe each year for s period of seventeen yeurs or
sbout H5.9% por year,

In the case of twowcut liguidstion, the sane fixed ahsrge per
i would be chirged sgainast the volume taken out during the first
csut, Howevar, at the beginning of the gecond eut, when a more
exanct volume estimste oan be made that ineludes growth, = new
depreciation rate should be ealeulsated based on the new volume and
new period of speration, Menee, in the first cut the depreciastion
Would be ocharged sgainst 48,150 X bonrd feet for a pariod of eight

Yearsj then, if the present sstizstes hold trus, s depreecistion
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Shurge muy bLe provated apgsinat 63,000 & bousrd feest for o period of
eleven years, or, in termz of struight line deprecistion, 4.8 of
the origlinal investmant will be written off yearly during the
segond cut. The totsl volume in twoecut csse is 111,150 ¥ bosrd
feet or 11,839 i bourd feet more then the straieght llguidation plan.
This 1%.3% inorease in volume ie¢ Jus to growth, whieh In turn, in-
eresges the parlod of operatlon 11.3% nore (2 yeurs) then the
streight ligquidetion pariod, Thus the total iavestoent will be
prorated sgalnst & lorger volume of timber over s longsr period of
time which results in & deerensed ehargs per unit (¥ board feet).

The diffioculty arising peculisr to this problem is how to
eh.rge for depreeistion under = sustalned yleld plan, Undsr a suse
tained yleld program, the esulpment will not "we:r sut™ or be
8. lvsged in o preseribed period, but will be repleoed from tlme to
tinze us its efliclancy drops below ths lsvel of eoconomio desirability.
In order to Jetermine the rate of depreci:tion end use the atralght
line method, the writer has erbitrarily set the life of plant und
e;ulpment at forty yeurs or the first two oyoles., This prooedure
will be tantamount to depreciasting the equipment at :bout halfl the
annusl pereentage under the two-eut liquidetion, or sbout Sel/2%
per year,

From the summary of the eustrined yisld plan, Fege oeg3
the fixed deprecistion chirge would be spread over an sninusl volume
of 2,400 ! board feet for the first twenty yesrs and 1,420 M bosrd
foet the second twenty yeurs, & new estimete of the growth should
be undertaken at the beginning of the seecond oyole to insure

ecorreotness of ths new volume. The summary of the sustalned yleld
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plan shows thst oaly 40+ of the regulred volume would be ocutb
durisg the First oyoeles {his deereese in volume will ralse the
chiorge por . boord feel sosewhst, even though the period of
stralght 1im deprecistlion hrg been extended to forty yoars.

Teble AXWILFage 0. 158, shows the sompubation of the ualt
{0 bdefte) dopraci:tion ch-rge for the three systens of munnganent,

From the swamirles of the stralght and twoeout ligquidstion,
aue the gustained yiel: plens, it iz evident thel mors ospltal is
invested annually in road and lunding construetion under the two-
cut plan (during the first oud) becsuse of the larger cutting ares
{1,285 sores) oovared under this plan per yaer. The cutting sreas
of the straizsht liculdstion and sustained yleld plens resgectively,
=re 620 nn 514 sores, The rood 'nd landing construction investmant
rate would be lesst for ihe sustained yisld plan becsuse 1t has
e smellest ennual eulting soreapge,

Inw aarinaéﬂx agoounting theory, constructed rosds are
permaanent and should be trested as a eaplital investment, written off
yearlye. Therefore, the rosd snd landlog iovestaent under the twoe
eut plsen ein be wrltten off mors slowly than usder ctralght
lijuidstion besause of the longer opersting perlod.

Theoretle lly, the writing off of the invectsment in road and
landing construction under susteined yleld would be sprecd ovar an
indefinite period and an unlimited wvolume of tizber, The praoctice
of thls company, howaver, is to o:rry road conatruction costs in

the currest operating expense nccount.

y Ge He «Jtoﬁmrd 3’1".. m. m., 31@
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Initlel roud buildiog costs would probably be charged sgalunat
the volume of timber removed during the first cut. Jsintenanee
cud reconditioning costs inourred during the second ocut would be
borns by the volume of timber renoved durlng the seeond eut, Thig
same prosedure would be followed in the suoegeasive cuts of the
sustained yileld plan,

From Table XVII it iz evidoent that the twowout liquidation
system presents the lowest churgae for depreciction of the three
propoaed plans, Justained yield does not show wery favorably even
though the period of miralght line depreci:tion would be t?rtf
yesars in length with an average annual deprecistion rata of only
2«1/2%. This high eharge of depreciation is due to the small
volume of timber eut under sustsined yleld, whieh is only 40% of
the volume cut under the liquidstion plans,

Jepletion

I'ston defines unit depletion in the sense of & wasting asset!
"the totel eoat (of the timber) divided by the estimsted rumber of
the raoavmrable units (estimqted totsl volume, bosrd feet)
represented by the available rescures gives unit depletion”, Thia.
juotation treste depletion, setually a ¢ost of muterial, es an
vparating cost and i churged to preaent produstion s 8o much per
i bosrd foet,

Under the stralght liquidstion poliey, the fixed charge per i
would equal the totsl value of the timber, ¥722,700.00 divides by
99,491 ¥ bourd feet, which equuls 727 per I bosrd feet or

U uf. L i&%on. w’ m::, 51"
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v45,600400 annually (outticg six million feet per year)s In this
¢uge the 728,700,000 is the= book value of the Tula snd Gogeble
bioexs of tiwber after four yesrs depletion 1948 through 1949,
The ©9,481 1 bourd fuet iz the totzl volume on these blooks.

Under itwoecut lijuldctlon, the totzl volume is inorezsed by
12,35 over straight llquidetion, thus the timber stumpsge charge
(depletion) 1s spread over a lsrger voluwe, hence the uait charge
is reduced, Tuls ineressed volume 1s not obtained cost frse, but
ohtained at «n expenditure of selective cutting.

The seme rate of depletion is charged off Juring the selective
cut of the two=-out plan as straight liguldation ($7.27 per U}

“t the snd of the seleotive cut, & new estimste should be made to
obtain sn aceurate agoount of the growth aseerued, This new volune
estimete ig divided Into the undepleted bulunece of the book vslue
to £ind & new depletion churge per ¥, If the growth satimates
ecntained in this paper are approximstely acourates, the volume of
the peeond out (63,000 I board feet) is ehsrged with a depletion
Of D494 ver M board feet as caleculated dbelow,

w435,600 snnusl depletion, first cut
x 8 years, tize of selactive ocut (first out)
*o48,800 total depletion, first cut

$722,700 book value now
- 548,600 total depletion of first cut
375,900 depletion for segond ocut (undepleted balance)
63,000 i bdeft. total voluze of second out (new volume)

= 5,94 depletion chiurge per M Dd.ft.

——

4/ For = further discussion, gee izge Ho, 168,
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At an snnuel drain of siz omillion feat of tinber this lowsr
churge smounts to0 = yeorly saviugs of ¥7,980,00 as ealculnted balow,

éﬁ?u 200 total deplotion chorge, sevond out
-2 years, perlod of operation, second cut

= ; 35,620 depletion churge, par year, second out

¢ 45,000 depletion eh.rge por year, firat ocut
”"ggﬁggg deplation oh: rga per yesr, seocond cut

¥ 7,980 reduction of the annuul deplstion churge under
the twoegut plan

The aversge depletion ch.rge pur X board feet four the length
of the opsration under the twowecut plan 1s $6.58 per U as oale~
culated below,

Pirst cut ¢7.87/4 dopletion chirge x 8 yaaxs
~eoond cut $5.94/K deplution churge x l@, years
»

wﬁ.ﬁz woighted
AVerage

ﬁatth«wéﬁlatatas that under sustained yisld, the charge for
deplaetion which is necessiteted by destructive logging, ls
eliminote” because the oapital (growing stoek) is kept intaet by
growth, Agcordingly, thers would be no churge for depletion under
sustained yleld and a ssvings of #43,600,00 a yeur in comparison
with straight liguidation, or +35,0630.00 a yesr in the twoeout
plan,
Vuluatio

One of the best wmethods of comparing the merits of the three
¢ifferent mancgeaent plens ia the capltelization of futurs ine

oomes to find the jresent velue of the property. To flnd the

snnual quota of volume to be fulflilled rram gonpany lands.
Da lie wotthews, gnagecert of imsrdgen rorests, 3d4d.
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nresant worth, the profustlon costz, both logging ond mllling,
muzt be cslouluted ind volues sttnched to the sawn lumber to find
tre profly par i board feet, ‘hea the profit per U bourd feet is

¥nown, the =zanual ingume 1z essily obtalned snd the present worth

then euleulntad,

prices wors spplisd Lo the welighted lumber grades to obiain the
sverage celliag priee por ¥ board feoet luwaber tally of rTough, air
ary lumber, sn sdjustment was slso mede for the guality of timber
6 explained in the .ppendix, isge o, 83,

Table AVIlI, Fuge No. 163, shows the Aversge Ury iwmber
Voslues on a vey woré basis, This table is the end result of the
ssleul-tions in the appeniiz, From this table, it is apparent
th.t the low vigor trees ure worth move than the high vigor trees.
From past experience the first cut hss usunlly been of lower value
than the seoond znd Iinal eut because the defeetive and overmature
traes are eut first, leaving the young und thrifty troes to'graw
for the seoond out. Since the first cut of the twoeout plsn in
this osmse, trnkes only the low vigor trees, the rirst cut zccording
to Table YXV1II is worth more., This discrepancoy of = higher wvelue
zer i on the first cut 1s idne to tha omisaion of grading the high
vigor tress, The survey only recorded the grades of trees of the
low vigor c:tegory. The trees left (high vigor) wer: arasded om
basiz of the Trout Creek 11l <tudy, but this method of greding is

probably not very aoccurate when spplied to this problem, see
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Tsbles 4, ¥y, GG, iogos o, T8 through Joe. 75 in the .ppendix,
High vigor trees ore also worth less beodsuss of the lower
aversge dlimeter now, thus nsbking the {sotors from the . uality
+rice Indsx, (Iuble i¥, ruge o, 73}, lower., {owaver, with the
inerssse in diameter .fter the geleotive cut, these trses will
inere.se consiiersbly in wvalus by the time of the second sut and
will be of more than the sregent value in Table LAVili, 4
disorepcney 18 inevitable in thies prosedure for obtulning dry
lusber values, beosuse iheve 18 no way to predlet the lnorevse
in suality bvetweon first :nd sscond cuts,

rroduction Yostg: Iroduction coste, sse Tsble XXIX, Zage No,
165 were compiled largely from the company's records =nd from Proe-
duction occesis estimoted by Copper lange Loulany.

In Table (LiI{, there aprears to be an increnae of ¢1.03 rer
¢ board feet (log ucale) in logeging costs of the initizl out under
the two-out plun over strsipht liculdutions This inerccse is due
to the cost of parking timber for the gelsetive first out, and
wss ineorporated into the churge for supervision and seuling. In
the second énd fiacl eut the logging costs arae U8 gents lower per
¥ board feet (log soale) than the first cut. Thig decresse is
attributed to (1) smaller charge for voad sonatruoction, which
agtually is only & recondltionlng and maintenunee ovst beouuse the
initizl roed constructlon costs were cherged Ooff on the first ocut,
end (2) the lower deplatlion churge, lower per i, bessuse 0f the
inerasused volume jue to growth, The averuge weighted cost of

loggl e under the twoecut plon is 30,00 or 15 eents per Ll board
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TABLE XXIX - PRODUCTION COSTS

L0GoIND CoSTS
STRAIGHT LIQUIDATION. TWO-CUT_LIQUIDATION® __ SUSTAINED YIRLD®* S
Logging Costs partially developed in Table IXXIV, Page No, 133 M bd.ft. Overrun M bd.ft. First Cut Second Cut Overrun First Cut Second Cut TFirst Cycle BSecond Cycle Third Cycle Overrun First Cycle Second Cycle Third Cycle
and Table XXVI, Page No. 145, Other costs obtained from Log Seale Mill Scale M bd.ft. M bd.ft, M bd.ft, M bd.ft. M bd.ft. M bd.ft, M bd.ft. M bd.ft. M bd.ft, M bd.ft.
the Ahonen Lumber Company and Copper Renge Company. Log Scale log Scale Mill Scale Mill Scale Log Scale  Log Scale log Scale = _______  Mill Scale Mill Scale  Mill Scale
Direct Costs: Felling $2.45 $2.45 $2.45 - $2.45 $2.45 $2.45
Skidding 4.40 4.66 4.66 4.66 4.66 4.66
Bucking and Loading 2.20 2,20 2.20 2,20 2.20 2.20
Hauling 9.00 9.00 9.00 9.00 9.00 9.00
Indirect Costs: Road and Landing Construction 0.35 04,63 Ll 0.63 0.03 0.03
Scaling and Supervision 1.17 1.57 1.57 1.5 1.57 1.7
Office equipment, shop equipment & buildings «50 «50 «50 65 65 «65
Office Expense «80 «80 «80 «90 «90 «90
Inefficiency 2,01 2.10 2.04 2010 2.04 2,04
Depletion*** 7.27 7427 S5.94
Note: Depreciation on Logging Equipment calculated on
machine rutes of equipment
TOTAL $30.15 18.3%  §24.52 $31.18 $29.17 18.3%  $25.42 - $23,80 $24.16 $23.50 $23.50 18.3%  $19.70 $19.17 $19.17
ING COSTS
Milling Costs obtained from the Ah Lumber Company.
Sawing, Labor, Supplies and Repairs $11.85 $11.85 $11.85 $11.85 $11.85 $11.85
Sorting and Piling 1.90 1.90 1.90 1.90 1.90 1.90
Shipping Expense 7446 7.46 7.46 7.46 7 .46 7.46
Selling Expense 1.27 1.27 1.27 1.27 1.27 1.27
Discounts and Allowances 2.13 2.13 2.13 2,13 2.13 2.13
Insurence 1.49 1.49 1.49 1.49 1.49 1.49
Taxes 0.55 0,55 0455 0.5% 0.5% 0.3
Depreciat for**** 1.97 1,97 1.67 2.10 3.54 3.16
Overhead 6,00 6,00 6,00 6,00 6,00 6,00
TOTAL $34.62 $3¢4.62 $34.32 $34.76 $36.20 $35.72

* <« Based on Logging 6 Million board feet and Sawing 10 Killion board feet annuslly.

** . Based on logging 2.4, 1.4, 1.6 Million board feet, First, Second and Third Cycles respectivaly.
It is assumed that the company will either (1) buy the balance of the economic requirement on the open market, thus sawing 10 Million board feet annually, or
(2) revamp the mill to the expected cut under sustained yield to approximately keep present milling cost.

**%  _  Table XXXI, Page No. 170.

**%%  _  Teble XXVII, Page No. 158.
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feot (.o seale) less ithan the eoxt of logging under straight
liguis tione

There iz a norked dJdiiference la tha logglic costs of suse
tained yield than either of the 1iuidation plans. The reasson for
this msrve’ Jdiffervence ig the policy of not having a depletion
chorge o8 & logglug eost on the sustained yilsld plan, The
daplastion chirge exeluded, the gozt of logging under the sustained
¥ileld plen is highor then that of the liguidotion plans,

¥1lling eosts undsyr the sustained yiald plan ars largsy than
the llnuidstion pluns beesuze of the high charge for depreclstion,
This cost is higher beesune the denreci tion cherge, though spresd
out over & longer psrlod of time thsn that of the liguid:tion plans,
iz prorated over ¢« much sssller volume of timber, The amount of
tinbeyr romovsd duriag the flyst cycle of ihe sustained yield plan
ia only 404 of the volume removed under elther of the lisuidation
Plons,

irofits: Table iiK, .ege o, 187 shows the oszloulsation of
both annual aad total lncomes under the three plsns, In comparling
the sustalned yield program with the liguldstion plens, only the
first oyole %11l be used, ss this approximstely covers the sane
period of tine.

Of the three plang in question, the twowcut lijuidstion has
the lsrgest annuel lncope nnd alsod the largest totel incone,

Total Incowe, excludiing Jdepletion

straight £2440,000 ausﬁﬁinaa(ﬁirat oyclemlaggg‘ggg

Difference . 843,000 Differance ¥1,285,000



Straight Liquidation

Two-cut Liquidation
First cut
Second Cut

Sustained Yield
First Cycle
Second Cycle
Third Cycle

* - Weighted Aversge in tbe Second Cuts of the Two-Cut and Sustained Yield Plans;
weighted because both high and low vigor trees were cu& .

*% . From Summery of Tax Schedules, Page No. 152,

Cost of
Logging
M bd.ft.

(M111 Scals)

$24.52

$25.42
$23.80

$19.70
19.17
19.17

Cost of
Milling
M ba.ft.
Mill Scale

834.62

$34.62
$34.32

$34.76
36.20
35.72

Total Dry Lumber*
Production Value M bd,.ft.
Coste __ (Nil) Scals
$59.14 $81,00
$60.04 $64.00
$56,12 $79.60
$54.46 $64,00

55,37 80,30

54.89 79 .40

Net
Reslizetion
M dd.ft,

Volume
Cut/Acre
bd.ft.

Net
Realization
Per Acre

Annual
cuttinc

L___g.-_zm___xm_mm_nw

$21.86

$23.96
$21.48

$29.5¢
24.93
24,51

10.87 M

$237.25

$132,50
$155.75

$163.5%0
81.60
90.00

620

1288
978

514
514
514

$147,100

$170,100
$152,840

*

Annual Inocome

(943,600) = $190,700

($43,600) = $213,700

($35,620) = 188,100
No $ 84,000
depletion 41,930
under 46,290
sustained

yield

TABLR XXX « CALCULATION OF INCOMES

Totel Incoms for
Period Excluding

hﬂ.tlﬂ
(Net Realization
x 10,280 acres)

$2,440,000

$1,362,000 - .

$1,601,000

$2,963,000 for
19 yrs.Two-Cut Plan

$1,680,000
839,000
925,800

Total Incoms

($728,700) = $3,162,700

($348,800) - $1,710,800
($373,900) = &_1.

$3,688,700
No $1,680,000
depletion 839,000
under 925, 800
sustained
yield

Totel Taxes for**
Pertod

$49,407

$50,675

$47,044.50

187

Total Inocoms
Rxcluding Depletioa

After Taxeg

$2,390,593.00

$2,912,325,00

41,632,955, 90
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Total profits cecuwsul:-ted ovar & period of opsration is not
ths best way to valuate the three proposals. 1o ordser to ba faiy
and gount all inovwes, the incomes should be espitalized to find
the present wslue of the property.
g3 Undsr straight liquic«tion for a

Period of seventeen yesrs, the present value of the sroperty le
equal to $2,152,000.00 as caloulated below.

anmusl Income
+ Depletion

.05 x 1,05
FW = $180,700 x 11,2741
P om $2,1B2,000
The two-ocut system for = period of nineteen yesrs has a

present value of 2,435,000 as saleulated balow,

First cut

anpual Incone
+ Jepletion

+ PH om J00 (1208 =1) . 100 (1,08
o086 x 1.05“ «03 x 1,08
Piom $313,700 x ©,4632 + $188,100 x 5,882
Pi = $1,58%,000 + $1,050,000

Pi = 92,433,000
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The sustained Yield olun with its twenty yeur eycles has a
Yalue of 1,374,300 ss calouluted below,

?hird Cyele snd all

ko

First Cycle

annuel

lncome 84,000 46,290

| | 20

Bo= 484 1,06 =1) + ¥ + 346,290 ‘
205 X 1,05 ,05 X 1.05 W06 X 1,08

Pi = 54,000 X 12,4622 + 341,900 X 4,68  + .\éﬁ@
L 3

vi =  $1,047,000 + $196,000 + 131,300
Fi = 31,074,500

The twoecut plan shows the highest wvalue of the Fresent Lorth
onloulstions with $2,438,000, It has & msrgin of wiE8l1,000 over
straight liguidation and $1,058,700 over sustained yiold, OStraight
liquidstion hes the next highest present worth velue, 48,224,000,
and this has & margin of 777,700 over sustalned yleld.

Two-out 92,433,000 Two-out $2,433,000
stralght 2,152,000  Sustained 1,574,300

iifference § £81,000  Difference ¢1,058,700

Susgta ined
Difference § 777,700

Strajght ¥v2,152,000

In o peounicry oompurison of the three proposed pluns,
valustion iz more important than taxation, depreci:tlion, or
depletion. Valuation is the end reault of s oonsiderstion ine
volviag the previous three fuotorse. It is most eguitable because

it is the tast of profits, .rnd shows the result of thls test by
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Sapitalization of gll futuve incomes (profita) thus obtsining the
Pragant worth (velue) of the property under esch plan,
g Fa

napison of th Xa

t P

In the ouleulation of proflt, deprecistion asnd deplation plsy
an importact purt, boesuse raduction in those churges enablsas the
profie or net realization to inoresse or viee wversa,

Table AXX)Y below sunssrizes these four footors for esch plan.

Texation Depreocistion Depletlion
r ki bd.dt, per K bd.ft. 8y ¥ bDd.ft,

i:%..ﬁsL_Ll £8219 ﬁmum_ M £9ul0)
<Sraight ' )
I-i”%uiﬁ =zt jon 0«50 $2411 37,29 e ,*Qfé .QOQ
Two-out ;
Lisuidation 0.48 1.88 6.52 & ,153 ,QQG
Sustained
Yield 0,98 2.,81 nong 1,574,300

The general property tax was found to be the cheapest form
of tauxation for the liquidction plans, see Fage Mo, 184 and the
lands were assumed to bs glassified under the Fesrson 4ot for the
sugtained yield plan, 4&ven with this cheaper tax rate, the tax
sharge por ¥ bosrd feet unier sustained yield was higher than that
of liquidution, beesuse the annuzl volume cut under sustained yleld
iz only 2,400 I bourd feat or 407 of the six million feet obtuinable
under either of the liguid:ition pluns, Thip sawme relatively amall
volume is ulso the cuuse for the high depresi:stion ohzrge, even
though the period of time in the straight line depreciation

celoulution was extended to forty yesrs., No depletion cherge 1s
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Tigured for the sustsined yield plan, beeoause the tismbar is not
dapleted nnd therefore no chorga osn be nade for suche 08
Marquils states "The remov:l of the depletion gharge, which is
simply the sccountant's mothod of expressing the productivity of
the soil, ie the ssving thet maies gustsined yield forestry most
sltraetive when other circumstances zre fovorable,!

The valustions or present worth o:loulations serve ns the
best guide in the finanelal analysis of the three menagement plans.
Thera is one peolnt thut should be remembered sbout thess present
worth vsluest in both liguiéatgan plans, the annual depletions
woere sdded to ihe snnusl incoze figures, bedause the ﬁaglétion is,
theoretle:lly at lesst, a capltel return to the stookholders. In
other words, that portion of the money the stockholders invested in
the sompany thot is used to purehase timber, is being returned st
an annusl rate ¢uslled depletion charge and is added ta»tha annual
incomes, Under sustalned yield, the timbsr is not being depletsed,
an’ therefore no money ¢«n be returned to ths stoekholders, Howe
sver, it should be remesbered that this timber is slways there and
has a definite market wvalue, ivan though the present worth of the
sustained yleld plan is the lowest of the three, this 31,374,300.00
pregent ¥value hss an additional timberlund vulue of at leasst
#722,700,00 (rresent book wvalus of timbsr).

Yo income wes guloulsted for the gale of suteover lund under
the li uid:tion gplons., Tho ocompany's polley bhea besn to sell the
lands =8 soon as they have finished logging them. They are usually

8SVIY, 154=105.
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80l¢ to small pulpwood und aining timbper a@aratarﬁ’far an avorsge
Prige of 10,00 per zore, If thess lunds had bean considered in
ths o:leulastions, the totel taxes would have besn less for the
Btralight z2ad twoeout lisuidstion, and also, an additlonal income
weuid be regeived for the land,

Under straight llquid:«tion, 620 aores of land would be sold
annually, frozm the end of the first yeur through the seventeenth,
Under ths two-out plan, no lond would be sold until the ninth yesr,
end from that yeur to the nineteenth yeur, 978 acres would be sold

annually. This additlonsl present worth vslue is osloulated below,

«05 X 1,06 .05 X 1,05
i o® UB200 x 11.58741 Pd = 39780 x 5,582
T = 469,800 Wil = 34,000

Here sgaln, slthough no preasqnt worth canm be esleulsted for
the land under sustained yield, it must be remembeded that this

land oun alwayk be olear cut end sold, and therefore hng s value,

In Tsble XXX, iage !, 170 either one of the li-uldatien
plsns appears to be more finanolslly sound than the sustainsd yileld
plan, ustained yleld is the lesst profitadble to the sompony and
should not be underteken because the lmmediate reallization from
iiquidztion is more then the long ﬁanmsd sugteined inocome. The
choioe left for the oompany is boetween a continuance of their
present polley of atralght ligquidation or ehanging to the twowout
plane The twoesut plan ie mors srofitable than the straight
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lisuidstion, becauss of the lorger volume of timber out - an
ineresse of lu.8: over ths straight liguidstion plun « znd the
8xtended pariod of operation by twe years. The increase in tine
and volume is derived Irom the first out of the twowout, being asde
seleetively (see Churt XIV, rage No. 174 ). Seleotive cuttling will
Probably roise the logglng costg becsuse of the more latensive
Sruises nseded, morking of the timber, sand the poliey of churging
Initisl roud costs off during the first cut. These rosd oosta
waﬂl& be quite high during the first ocut begsuse the oompany would
cover all their holdlngs in elght yesrs under the twoeeut plan,
whereas under streight liquidstion the eaplital investel in similar
Toad construction would be spread out over seventeen years. .lso,
the ocost of milling mzy bs inoreased during the first cut, should
the quelity of timber prove to be poorer than the mill run material
under otraight liguidetiom,

A favorable xe&tﬁra of selesotive cutting is thet the residual
volume of the first out increases in walue to a surprieling amount.
The twoeout plan leaves & residusl investoment of ¢RB7.25 « §li2,80 =
#104,75 per acre., In eight years this $104.75 will inereuse to
%155.,75 or an inerement of $51,00, which means that in eight years
tine the per acre value has inoressed 38e1/2% in walue, Tha vslue
of the land sfter the second and final out should be more bogsuse
the eondition in whiech the forest is left will be mmeh better than
it would be under straight lijuidstion,

In sddition to a lower taxation, depresiation, snd depletion
gharge per i board feet, there ara other advanteges in the twoecut
plan that the atraight liguidstion plan dowss not possess., Beoause

of the ranid extension of roads, for instance, a grest desl of
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Rateriel nay boe sslvaged under the twoeout plan that otherwise
might be loste winee ths first out is seleetive, il not only
Snubles ths residual stand to put on thrifty growth, but stimuletes
regro-uction and lessens the time requirec for the new forest to
8stublish itself,

Should the two=out liguidation plen be adopted, the compeny
wouls gain firethand inform:tion of the advanteges and dis-
advantages of selective sutting, and would know exadtly what the
logglng costs, and growth rates under sustained yleld wmould de,

The growth of mature timber is statio while th:t of
selectivaly out timber la dynamie., The fzster tizber is shunged
from static to dynamie the mors profitsble the out, Under ths twoe
e¢ut plan, uny seleetive sutting in mature tiuber such as that owned
by the ahonen Compuny would yield more dollar return per aere than
slear cutting under straight liquidstion or selective cutting under
sustainad yisld, becuuse more acresge (1385 acres) is put inte
production (for growth) anmuslly than straight lizuidstion (620
aores) or suatainsd yileld (514 aocrea),

Since the twoweut plan has proved itself finsnelally sounder
than straight liquidation, and has a present worth value of
$281,000,00 more than the atraight lijuldation, it ls reoommended
that twoe=cut liguidstion bs adopted by the company,

There are two possible zlternstives by which ths company may
undertake a sustained yisld program, (1) through revampment of their
sawmill, and (2) through aoquisition of additional timbarland (or
working agreaments with other compsnies), or a combinztion of both.
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The . honen Lusber Conpeny hus s presenst ailll cupsoity of
ten million bosrd feebt pur yomy nnd wishes to muintain this
Ospmeity for ths noxt eloht yesrs until the major portion of the
sowrmill end other equipment hes buzen written off the budks,
Hevsmpmant of the m1ll for sustsined yilazld progrem oun best be
sghieved in & gradusl manner in order to sllow ad justmeat of
111 det:ils concerned, The cspacity £fter revsupment should be
based on the volume the oompany exyscts to obteln from the
thrae possible sources of timber (1) thelr own lsnds, (2) maximum
volume they eould profitably purohase on the open marked, (3)
tizberiznd, or cutting agreements that ean be made in the
aurraunﬁipg srea, The company could gontinue to gelectively cut
8ix miliion bosrd feet from their own lands for the next elght
years, but then would sither have to depend on the open murzet
for logs or purchese additional stumpage for the following eleven
years until their oun 5rewing stock has inoreased sufficiasntly
to ;armit‘aaanumio seleotlive logging.

The waximum economie hsuling distunce under preseut oone
ditions is = f£ifty miles redius of the mill. Exoeptions to this
prootios may be m:de 1f the gquallity of tiwzber is very good,
volume lurge, loggling essy, and haullng routes are in good cone-
dition.

irices of most out-ower land are too high for the coumpany
to purchase nnd hold until the tirbar is mature, :rices axe
high on seeond growth timberlands because these timberlands
have s market value for amining timbers, lsgging, ties, pulpwood,
»nd other products, The competitive bidding for these timberlands
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betwssn lumbor gompanies -nd small mining tisber snd pulpwood
Overptors has osused the wvalue to Ineresse to  .35,00 to 10,00
P8 agre,

dany of the minlng, venear, snil lusber eompanies, now
Ouapstlig withisn the eeonoinie haullng iistacee of the -honen
2ill, will have cuteover land for ssle when they get through in
the ares porhaps ten yeers or so Irom now,

~honen's tizberl:nds, for the most part, ere elassified
eithsr ap oature spawtisber or regently euteovar, To fill the
requirescnte of o suetained yleld program, lend of the pole or
nell sawtimber size class rust be sequired. If six million
bourd feet is the maxizum volume the oowmpuny oan annuelly out
from their own lands, selestive ocutting as proposed in this
peper would lest for spproximstely eight years (this selsotive
sutting is the same as the initisl out of the two-ecut lijuldstion
program), ~4ditionsl timberlend sufficlont to last from eight
to ten years, with six million board faet ocut annually, would
have to be prooured in order to £ill the mill requirement, .ny
cut=-ovsr land that would have 3.5 i board feet per aore eight
years hence would be worth buying. hen the ocutiing of tho aoe
suired land is completed, the second cut of the presently owned
laid could be initiated, |

Hre Julisn Fa s0Gowin of the we T smith Lumber Coupany,
Shepann, ~labams, hee discussed both of these slternatives,
pessimiotically, perhaps, but practioslly. The situntion of

de Fa *cﬁewiu. *"The Lumbermin's Viawnaiét on the Jorestry
CPOETL for the uouth”, Journal o restIy, vole OB, 0.
5 (isy 1938) 572473,




i78

Sonversion to sustained yisld, ", conesrn with a lsrge plout
investoent and small resslsiog supply of tinber, cunnot,
Obviously hore for a sustained yisld operation”, legardiang the
as,uigition of huge aoresges of timbarlund, ¥r, Jolowin hxs
rointed out its disadvantages stating that the proper aduinise
tration of huge usereages is mueh hsrder o malntein, protegtive
nessures sgaiast fires and ticber stesling must be expunied,
taxation iz nigher, snd there is the risk of loslig a greater
suz of mzoney invested in stunmpsge, beoasuse of fire, disesse or

ingaet epldemies, blowdowna »nd other simllar acta of asture,

since the -hornon lumber Compapy is now following s plan of
straight liguidsetion, any change will involve the relinjulshuant
of the present poliey for the adoption of either twowcut
lisuidation or sustsined yisld plans. It is vary easy for an
outsider to suggest the oompany switeh from one form of forest
managenent to another, mere pspar ahuffling, But for the operator,
in addition to the top level plamning snd reorgsnization
neoessitated by such a change, many of the prastieal, every day
problems that will eonfront him, arise.

The writer had the fortunate opportunity to converse with
somyany officials and learn their partioulsr problems, snd

personnel objeetions Lo sny such a poliey chunge.

y Ja Fo icGowin, SDRe 8ihe, 572-75.
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Investrent of money by sn individual in s business venture
is n:de §rimariiy for the sue of a return on the investment
during bis lifetime, Investamsnts in the lumber industry sre no
8xcertion, The shonen Comreny, being family owned, 2nd loecsted
in s rather small community has shown a sense of goelal re-
8ponsibility, attested to by the large aaauntg of money nnd
materizl donated to various ocomemunity eetivities and groups,
%argui&é/pointa out, "ieny lumbermen are sinosye in their belief
that they owe a duty to soclety in the proper treatment of their
forest holdings, but it iz not concelived ass u duty to provide
sogial benefits at the oost of sserifieing profit to the
ipdividual®, !0 one sbould expect the investor of & lumber
compiuny, or any othar investor, to saorifice his own invesiment
for the sake of future nztional economy. 4+ basie assumption of
elementary economios is that, profits sre returmed for sssuming
risl, and these risks in the lumber industry are juite high.

The owner or investor must expeet risks from the destructive
foroes of fire, disense, inseots and wildlife, The lumber company
owner or investor must also faoe the riasks of fluetusting costs
and markets, Thus, profit is the return for risk the investor
agsumes, and & veusonable return (rest if you like) on his ine
vestuent, Agrieulture entails such risks, but does not entail
waiting from 100 to 150 years to harveat a orop., sgrarian

4/ Re o imrgquis, 9p. 8it., 146,



Production is base! on riss that usually only lesst one yosr,

&nd these products ure now aven subsidized by our governent.

Various reasons for ithe conpuny's sikeptielsn Ian undere

Siking o susteined yleld progrum sre presented below, They are

ot listed in cny pertleular order and no alffort wes 2nde to

8aleot the most luportent ones,

Insufficlent tluber supply is the fundamentul resson
for the unfeasibllity of sustzlined yileld at present.

It was brought out in the seotion on "Hsnegement irluns”,
that the highest possible yleld under sustained yield
wlll only produce 405 of the annual quota.

Inoreased technology in the manufaeture of lumber
substitujes, such as the process of making lumber from
sawdust A/ hag arested a feaer thsat the future demsnd for
netural lumber will decline, Thie feusr has been ex-
pressed by other prominent lumber nen of the Upper
reninsuls

The disparity in the denands for lumber Zuring the
fluotuations of the business ceycle, induce cutting to
capacity during the periocds of large demsnd and high
lusboar priess, thus reducing the desire of such longe
term investments, .lso, loana for such long~-temm
in:zatmanta axe ﬁiffiauit to seoure at low interest
TaELBS e

The pyresent hlgh Interest rates on money borrowed by
the shonen Company, to procure their timberland, and
other oarrying charges sre ¢ hesvy pressure in foreing
gqulck retiremsnt of the loan.

4 large annuel cut is needed Lo Qarry the heavy anpual
charges such as depreciution, depletion, lnterest snd
taxes. 7This need was ghown in the prioxr discussion of
the "Finsnelsl ~malysis”, Of the four fuctors, oaly
depletion proved Lo be legs foy sustalned yial& than
for liquidstion,

&t

see "Ticber Toplos”, Vol. 12, ol 4, augustelsptenber 1949,
pages 6,7
LTe ﬁnr% §to«hr, Yice iresident of the Bay Do loquet Lumber

Company, Bay De Lojuet, lchigone
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The poesibility that & fire, or inseet or disease
eridexie oould wipe ocut the whole tismber investmont
and bankrupt & sustoinec yield lumber eompany is o
considsretion,

Competitlon of other reglons snd unforesesn ro-
duetion eost inerease wmuy mele lumber manufsoture
unprofitsble in ihis partleunlar area,

The interest the compony would regelve from the ine
vestment of money in the susteined yisld program would
not be 28 high us the interest on the lnvestuent
recelved under straight lijuidation.

aggqulsition of additional lang to fseilitste a suse
tained yield pluan is hsupered by the fuot that there

is livtle land in the vielnity left for ssle, and

what is, is expensilve bscmuse of the gompetitive
yuruhasiag of lsnd by other companies and the United
states Foreet Lervice, rresent stumpege priees prohidit
buying stumpage Tor distant future harvest, Timbar
offered for szle on the Ottews lational Forast is too
high to bid on, :

There is always resson to believe that government
cutting regulation may oome into existence,

The deorezsed volume under sustained yleld would mean
reductions in the number of employeses in both the woods
and mille The employees laid off would probably not
understand such an argument as "“We're laying you off
to insurs those left with smployment twenty years
hence™, This action mizht create a serious labor pro-
blem, and would certoinly oreste 11l feeling towards
the compeny by the Job losers,

The fixed ochsrges would increase in proportion to the
ineome under sustaired yleld, and thus reduce profits,
which would zean s reduction of ineome for iLhe vwner,
This redustien of income, after working for many yoars
to ?ié;ﬁ up the industry, would be a bitter pill to
8Yn *

additional resson for skeptielsm of sustuelned yleld is
selective logging, which is disoussed in more detuil
under "The Usae of Twowout Liquidation™, which follows.



The Cuss of Two-Cut Lijuidssion

From the operstor's viewpoint, the problem of straight

versus twoegut lijuldation is sluply & oase of clear cutting
vorsus seleotive cutting., Haturslly, there is recistance to
shange, not only smong the offieisnlis, but even smong the woods
grew, The lattor will sontend that seleative cutilng makes
moye wory for them end therefore wages should be inereased,

Others sre listed below,

Dense reproduction coming in after the initlal cut
impedes logglng of second out, snd presents both a
labor and technicsl problem.

There is zlso the guestion of relstlive costs between
olear snd seleotive cutting. In this paper selestive
cutting (see lnges No, 149 and Ho. 150) was c¢aloulated
to be more per M bosrd feet than slesr ocutting, How-
ever, costs were not ocomputed on & dlazeter besis and
may be erronecus.

Seleotlives cutiing would open the stend up so that a
large number of trees would sither be killed by
exposura or blown down by strong windas,

82
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0f the three munagenant plans nresanted, ati‘i@%}t
lijuidntion, sustained yiold, cnd twoeout lisuldstlon, the latter
Proved to be the most utile in the finanelsl anslysis of the
blans,

sustsined yleld would only provide 404 of the six wmillion
bourd feet anmusl cuote fron gonpany lands and hance would not
be feasidble. ‘Iwoecut hus miny adventages over straipht
ligulistion, the two most importsnt being an inoreased volume
of timber (11,699 i board foet), und an extended period of
oparation (2 years). The major charges sgealnst the timber,
taxation, depreeiation, and dapletion are leses for the twoe-out
plan than for straight lisuidetion, axﬁ‘tha present worth cal~
oulation showed the twowout plan was worth $881,000,00 more than
strailght liquidation., ©On the basis of the foregolng date, 1t is
recomsended that the company sdopt the twoesut liculdstion plan.

Two possible slternatives are stil)l open to the eampany for
the adoption of sustained yleld, First, revampment of their mill
to a lower eagaeiﬁy, segond, acquisition of additional timberlind
to mset the presant oapseity. Condltions at pressnt maeke either
one of thess alternatives rather remote now,

The oporator's objeetions to the zdoption of sithar the suse
tained yield plsn or the twoeout liquidation plon are suamarized
below, Objeetives to twoe~sut lijuidation afa primerily based on
seleotive outting znd would arply ejuslly to sustained yleld.
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saetolned Yield

Insufficlect tiuber sunply,

Fogar of lumber substitutes esusing a deeiine in lunber
dexmand 1n the future,

Violent and frejuent fluetustions of the business

oycle produes an  unstable lumbser market,

Loans for long=-torm investzents too difflonlt to secure
at low interest rates,

Intersst rutes op borrowsd money (used for rurchasing
stumpage) togother with other osrrylag chorges, foroe a
auler retireaent of the loan,.

« large annual oubt is needed Lo carry the heavy znnusl
LHES 0T '

jossible decimation of tluberlsnd by fire, insects, or
diseese epldenies,

Competition of other reglone may make fubture lunber nanue
faoturing unprofitable in this area,

Interect on money investsd ls too low,

aeuuisitlion of additlonsl lapd not prastical st pregent,
Fear of govermment eontrol over cutting.

neduotion in the number of employees is neocsssury,
heduetion in profits,.

Gbjeoct to seleetive cutting (see twowout liculdation).

Two-ocut Lijuidation

Dense reproduction following the initisl selestive out
impedes logglng 2nd sauses dlscontent zmong labor on
suocoeeding cuts,

Doubt sbout the supposedly eheapsr logging and milling
ecste lnourred under seleotive cutting,

Fesr thet seleetive cutiing woulsf open the stand up
too much and ouuse excessive losses from exvosure and
wind throw,
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appendix 1

The field crew consizted of two key men and three tally
men from the aAhonen Lumber Company, one forester from the
sehool of Jorestry and Congservation, University of lilehlgan,
one forester from the ilehigan ‘eportaent of Conservation, and
ome Toreater fram the Unlted Ltutes Forest Lervige,

« Roy ahopen, foreater
Charles Honnonberg, orulser
J. Gvengros, tully msn

G. Halverson, telly msn
Je Ericison, tally man

{Ozzie) Bender, graduste
student forester

“Lamy, forester

d, Barton, forester
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Virgin lion=-
Tizber  Culwo

Seo, 3B
S38¢, 33
See, B 2
seo. 4

816l1.88

[R2W , S8, 13 120 -
S8¢s 14 500 160
80e 15 - 380
90e 280 -
SBt, 82 =
LB80e 83 400
Lue0. 94 32Q
L8c, 23 182 -
475
80

&

LS8c. 26
SB0 2%
580. 28
sen. 35
G80e

: %:;gﬁgl (0 B 2R B |

% B
2
]
-3

1
5,
|

246

4 ﬁggq “ - ol
Se0. 4 019 - -
Se8, € 873 - -
Gecs 7 601 - -
Jeo, 18 601 - -
15Q [+ g@ w - o
Jec. 288 0640 - -
Lece B89 640 - -
gee, 30 320 282,59 -
cec, 31 80 822,55 =~
360, 32 &30 Qwu% -

) K. 1. 33 54: ’ e ‘ b

491, R4G4, Ses. & 611 - -
Jeg. 18 40 - -
S00. 29 640 - -
G@ge 38 400 - -

8576.14

Total Cogeble and | \ | - T
Tula Bloeks only dosge . Su74,99 SRS 13,903.99
TOTL (ALl BLOCKS) 12,873,582  33408.,53 389 16,180.85



appendix o

¢ {valua of tizber only)

Jeetion 3 811,31 aores w 11 ¥/a0ve
section 4 300,17 sores & 8 M/iere
wwotion 32 466.96 aares @ 11 E/uﬁm
Seetion 30 _200 agres « 12 i/.ere

2,435,000 bdoTts
23400000 bd.ft.
,aae em} bd,zm

#8800

1191.958

kradnctiva L&n& - 19,»a2 agres = sawtimber

- Yulpwood 7,228 coxds
- Cedsr 10,414 cords

awtinber 111,894,000 bd,ft. « ¢24.88 per M = G2, 724,000,00

Fulpwood 7,226 oords = 10,00 per gord = 72,260,00
Cedar 10,414 ocords w 10400 per oord = 25,138,00
Sutegver land 22865 acres s 10400 per sore = 22,880,00
NHoneproductive land (by forties] 120 aores

i § 50 por scre = 6000

Noneproduotive land (muskeg in 10,282 aores)
169 aores Wy o950 por aore = 84,50

$8 ,840,389,50
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Stumpage ?alua per
prige DI ANEITRE LA T8

&Bh

3lm
Basswood
soft Kaple
Spruce

Totul

Aaverage price per U

{corde
Fulpwood Balsan 319 10 35,19
aspen 294 -] 1.77
spruce 090 23 2,07
Total « 703 @?.03

Average price per cord Lans s #10 per cord

Cadar Cedar 1,018 ¢3,50 ¥3.96 per cord

»~verage nrice per cord $3.50

Gmﬂ& Tgtﬂl EB NARSBERDERFOSARENTSAPR %245'M p@r hcm



appendix 5
TiBLE D -

Tulz Forest Froduete Sompany

1946 ~ Tuls Bloek 223 v gkl e 30
Gogeble Blook 110 1,497,112
sareupine Blook 6o T42 29
Cut=ovar land L8 28180

483 15,49 +6,004,54

1947 = Tuls Bloek 283 93,000,090

Gogebiec Bloek 94 1,184.43
17 %uxehasaﬁ 207.45

16 sold) ,

roroupine Bloek 06 77947
Cutwover land 28 (82 sold) 205,54
416 15.17 6,518,768

1948 = Tuls Blook 223 #3,904,83
Cogebie Blook 11} 1,445,38
Foreupine Bloek b6 BIG.H6
Cut=over Land 28 259,97

416 15.48 6,443.01
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Appendix 7

Firat, it wus deolded to somblne the Tula and Gogebile
dloeks rathor then flgure then separstely) togother the amount
of aoreage of virgin tisber smounted to 10,380 sorea, The
Forsupine block wss not figured in beesuse the cutting rights
expire in 1985, and this blook must be cut under sz lijuldation
Poliey. ieocnd, an aoouracy of 15% plus or minus wes regarded
a8 sdejunts in deterning the total volume ismventory of sll
&pasies, Third, tho size. olauss, density, and uniformity of
the timber atand were detaruined from seriasl photos of the area
and Forest serviee scquisition Type Yaps by the procedure get |
Up by Barton ond Ltott, The guides in deterping the deanslty,
8lze olase and unifornity sppesr below,

The gulde below indicates the size of the predominating
dob.he 0luss,.

_large sawtinber (16" and over d.b.b.)
Kixed sawtinber '

+mall sewtinber (10%«147" d.b.hs)
¥ixed sawtimber-cordwood

Gordwood ( 6'«8" d.b qhq )

The number of trees 6" d.b.h., ond lurger, per aore iz a
good gulde to density. The table below shows the ranges oon-
sidered to represect medium density in diffarent timber size

classes,

y 1"5. %e Barton =ad 3; 33. tri“t?i, m; M’ﬂ ?50‘%



Appendix B

Ho. trees per 0. trees
Tizber size Classes 1/8 sere zlot REr aGTe
Large sawtinber 7«10 55=50
dixed sewticber 8wl 40=85
»msll sawtiaber 11-19 55w
Lixed sawtlsnber-gordwood 16=28 80=140
Cordwood 2645 130-255

snother method of Judging density is the use of the harde
wood pereent-of-gtocking formulas, iith S0=-807% as medium density
the results are aluost ldentlesl with the table asbove, including
trees 6" d.behs end larger,

lereent of stooking = YNo. of trees/aore x aversge

The appearsnee 27 the stsnd is the only guide to unle
formity. OAverage uniforaity allows 20-40% of the stand in
patches of Jdifferent size clagses or density than that judged
to represent the stand s8 s whole, otands with less veristion
aras considered uniform. Jtends with many openings and those
sbout half way between size class or density olassificeations are
sbout the only ones that fall into the patehy group.

By reference to werisl photos and type maps, and the guldes,
the following wes determined:

(1) size Class of Tinber = ull was considered ta»ba large

sowtiober, 16" predominate d.b.h. class,

(28) Density - the Tuls bloek was found to be of primsrily

good density. The Gogebie bloek had varistion of poor
to good donsity. .11 of the none-proiuctive areu was

nespured 2zl disosrdedy on that basis the remuining



(3)

Lppendix ©

productive sress were thought to very from highe
médlue to good density. For the over-ull sres, &
good density eclusslfic tion was used,

Uniformisty = the Tuls block wes gonslidéered to vary
from average to uniform and the Gogeble blook was
average L0 putehy in & feow pluces, ..versge unie
formity wes gonsijersed the best cholce for ihe sres

a8 s whole,

Lator, the soetusl field dute wns chacked against the three

results obtsined from Barton aznd Ctott's guldes to size olass,

density, and uniformity., The field dats showed the following:

(1)

(2)

Size Cless of Timber - the predominiting sge olass
asoording to the stook table (see Table X in aippendix,
Poge Ho. 32 ) indicutes thut the 12" dlameter class
was the predominsnt one, However, the sverage aize
of the sawtimber (trees 12" d,b.h. 2nd up) is 15.8%,
This average size of sowtisber compensstes somewhat
for the error in Jjudgement of the predominste d.b.h.
0liss.

Jensity - ifrom the stook teble there are B8l.4 trees
6" d+beh, and up on the average adre, Aiocording to
Barton and otott's table this number is far above
the pedium density of lurge sawtlmber, so the ocular
estiaste of good density was righte. ‘5 further cheek
may be hud by using the hardwood peroenteof-stockling
forauls,



| appendix 10
Pereent of stociking » lo, of trees per aere X _averuge d

Feroent of stoeking = 8l.4 x _J g% -

Fargant of stooking = 84,54

The stocking rereent grestly exceeds the standard of
Zediua stoekdng (50-80%), and thersfore must be good
stogkinge.

(3) Uniforaity - the only cheok on uniformity in the

field wes ooulur estimz:te., The oonclusion of sverage
uniformity wus considersd correct by the field parties,
Therefore, u1l of the interpretations from the aerisl
photos and type maps were proved gorreoct on later
fleld cheoim. The nost erroneous esti - te wus for
size cless of tisber «nd this should not prove
signifioant where the aversge sized merehantable tree
is 15.8" in diametar,

Next, the number of plots needed to be examined to give 157
plus or minus eecuracy in total volume wes caloulated by the
method zet up by Bsrton and stott,

H=FxHi Jhere N ejusnls the number of plots,

F oyunls the stand faotor,
¥ oquls the statistisul aceuracy multislier
ageording to Tables ¥, the stand fuotor is 5. The
statisticsl accursey multivlier for 18574 is 9.
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appendix 12
H Fxu

8 G x28@
H 48 olots

This srocedure ohsokesd with the formuls set down by . rofessor
¥atthews

g2
Ro. of plots » [
N{a) % o
where N = total number of pussible plota
t = probebility
¢ = goaffioient of veriastion
a » desired sooursoy

On 10,280 aores, 10,280 x 5 (nusber of plots it tokes to muke 1
agre) 51,400 the total muwber of possible ylegﬁ. t was ussumed
to be 2 (probobility of 21 = 1), a 153, and ¢ was o25,

Z
?‘Ia,

51,400 x (415) (2) x .28

Noe of plots = 48

SLAMNING RAITOM S UTLE
afer esleulsatlon of the number of plots the spseing of the
plots was computed by the following procedure:
Change seres to squere chains, =mltiplying by 10, 10,280 x

10 = 102,800
Divide by number of PlO%S sevsesese 108,800 f} 45 = 2284

Take gquare soot of nuabsr to find )
approximate S5UNTe Bpacindesrees ) BABE = 47.8

o grid msde of syusres 47.8 chains per side on & piesce of
trangparent plastie, 86sje €0 ohains to the mile wes lald over
the base map of 1" %o the zile and plots or intersections were

pin-priciked through, thus gilvisg 5 random sauple,

L/ Jdemse <. GIrsed uvd ouren . Ceverkiasts, Zink
129 (Tuble 36),
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&artharn‘whits pine
Bed pine (lomway pine)

Az btdels

Tasaraok

Blaek spruce

#hite spruce

Zestern hemlosk
Balsam fir

Korthern white cedar
agpen

Large tooth aspen
Balsam popler

Yellow bireh

iaper bireh

Led ouk

smérican elm

sugar maple (Hsrd maple)
ited msple (Soft maple)
Basswood

Black ash

Appendix 13

s ‘Q : : Y =1 oy s

Yinus strodbus

vime resinosa
lariz lerieina
Fless mariamc

Fleea glaues

Tauga canadsnsis
Ables balssmes
Thuys oooidentalis
Yopulus tremuloide
Fopulus grandidenta
Fopulus balssmifera
Betuls lutea

Betule papyrifera
mereus boreslis
Ulmus amerieans
Ager saccharum
Ager rubrum

Tilis glebra
Fraxinus nigre



Appendix 14

Kagnetio besring

efarence is made to lisp Yo, 2 in the pooket of the
Appeniix, ilot linss were run in eardinsl direetions, The
Ragnetle bearing of & true MNorth lize in Ontonegon and Gogeble
Counties in Hienigan in 1949 was sbout Nerth, 1° Zast. (The
Compaps needle pointed 1° dast of trus HNorth). |

In all types of sawtimber snd pulpwood all speclies wore
tallied on 1/8 aore plotes., On Form 70=i«9, Soribner seale, trees
of 10" and larger d.b.he olasses of the following specles were
tsllied:

Bagswood Heomlook

4ssh (Blaek and hite) Red (Soft)iaple
Yellow Biroh Gugaer Maple
Zlm (imeriean and Slippery) Red Oak

ihite iine Tamarack

On Form 65eRe9 Standard Cords, trees of 6" and lurger d.b.h.

¢lussas of these species were tallled:

aspen Balsem Fir
dhita Cedar Blagk Lpruoe

O Form 85eie9 utundard Cords, trees &' and 8" gnly were tallied:
(above 8" they were tuliied on sawlogs on Form 70ei=0).
ahite rine Tansrack

dnlte spruos



Lsppendix 15
noats

This explanstlon i2 talen froo the publicstion shown in
the foctnote, und supplessated when necesssry by Tiots peeuliar

to the ‘houen Jurvey.  uotstions are indleated,

¥

several yesars of designing snéd teating hova resulted
in the developuent of s series of logaliszed
Sumulstive Volume Tally shsets, The tally sheets
have given relisble informmtion on volume and growth
in trial and reguler use throughout the North Uentrul
and Lake Utetes. The sheeta, 5" x 9" to fit a swall
tatum, sre nede in International 1/4 inoh kerf
soribrer C and Doyle log rules, and An sbandard oords.

sdvantages of this new gheet are thet (1) trees asre
tallied bg d4behis alone eliminating Jjudgment of log
heighty (8) usable helights sre obtained by ocureful
msogursment of random ssmple trees, reducing errors in
judgrent of height; (3) growth is obtained by stand
projeetion, is quiockly adjustable to eny perlod, =nd
inoludes ai& major footors affecting growth; and (4)
ragardless of the gize of plot used the sheet may Ve
somputes very qulckly by several 4ifferent methemstieal
meande

Ui

The loeslized Cumulstive Volume Tally .sheet is intended,
prineipally, for making inventorles of volume and
growth on traocts of somnerciasl sized tiaber where a
relstively lergs mumber of plota (40 or more) will be
used, Inventories may be recdily msde In which trees
are groused in warious condition and guality olasses.
Simple grouping sueh as by good and poor growing

stoolr or by cut snd lesve may be handled with ﬁyﬁhﬁlﬂaﬂ

United wtates ejpartient of .grisulture, Forest Lervies,
*“The Localized Cumulstive Volume Tally csheet, l-4d,.
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The Lale .tateg fovest axperiment Ctatlion vanmposite
volune tables (1942) 2nd stenderd usable height
surves developed by the luie Jtutes Forest xperlie
ment Ltevlon and the orth Central Heglonsl 0ffice
of the United .tetes Jorest .erviee ars the busle
dats from whieh this sheet is Jeveloped, 7o adjust
the wvelume for individusl sveeies to tuke into
seeount sueh pegulinrities as excepiiocnally thin or
thiek buri, average form eless differsnt from that
of the bssle tsble, ete., & specles fuotor is used,

~djustnent of the stand volume Jevelopsd from a ,
singls table to give reliable results for both tsller
snd shorter tlsber stands depends upon two geounerul
rules which are not ertirely without exception.

Those rules sre (1) that within praetiesl linits
usable halight curves for tinber stands sre of similar
form, and {2) that volumes of stands vary zbove and
below the volumes developed from the basie table sore
or less direcily with the <iffererce botween the
basic useble helight ourve «nd the stand usable

height for the d,b.h. class contalning the greatest
amount 57 volume.

Eexe

DaLIG

By trisl end error, the sh=et layout has been worked
over to make 1t oessy to use both in the flsld and in
the office. The tally shaets =zre mede up in rubbere
bacied pads 80 thet &8 many sheeds o8 desired may be
kept together in & book, one sheet builng used for
esch species, The slant, outeaway overlsp in the
lower right hand corner froilltstes sheet turning

and allows guiek ldentificetion of the proper species
shaeet, .lternate sheets are colored diffsrently to
hely prevent listing errors.

MATIO]

The method explained below is that of & volume and
grovith loventory. It iz ome of the ways in which the
shast is belng used currently by its originators in
the iHorth Central deglom of the United Ltates Foreat
—servies, by mesn of several Ltate Forestry olvisions,
and by several private eamyani&s,”




_ Sample Form - Sheet 1
e SCRIBNER
LOCALIZED CUMULATIVE VOLUME TALLY SHEET
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Sum of final figures marked represents 1/20 actual volume tallied. For per
acre voluse, sultiply by 100 and divide by number of 1/5 acre plots.

Appendix 17



Trees are tellied savarately es low vigor (poor
growing stook) or as high vigor (good growing stoek).
The latter is used to esleoulate growth, From the
former ocomes the first harvest out,. '

Syabols.

A elrele is pleeed uround the mumber in the bloek
to indieate & low vigor oconifer, and & log grade
nusber for hardwoods, . disgonsl line is used to
indicate s high vigor troe (see sauple form, ioge
0e 17 )e Sach set of symbols bogins at the extreme
left in each d.b.hs block, the high and low wvigor
symbols being written on %ay of sach othar so that
senarate totsls for low vigor and high wvigor may be
read dlrectly from sach d.b.hs blovi,

4t the end of the cruise, the sum of the flgures
under the last low vigor symbol in each d.beh. block
is listed st the bottom of the sheel under sheet

total, on the line lsbeled eggg gégﬁﬁ; likewise,
the ggcd stook figures =re totaled and the ta&al'
listed on the good shkogk 15.n¢;”
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Appendix R0
ardwood log G g OGradisg of the butt log in the low

vigor hardwood trees was done Ly the forester In eaoch orew,
Tha rules Tor grading herdwood logs aés@t%é and published by
the Northern Hemloek and lardwood Manufseturers' issoccistion
ware uped,

Voneaer Grade - (Symbol V)

logs 18" end largsr, 10 feet and longer (11" surfage olsar,
12=foot snd longer 3nga are agesptable).

CGrain ressonable straight, spiral not over 1" in 10" of
length,

sweep not to be more than 1/6 of smell end d.l.be

logs 16" and over in d.i.b, may have one straight, tight
sean, not more than 4 inehes divergent from a straight
line from end to ands 4 sean iz considered ss one defeot,

pefects allowed: In 10 foot logs - 1
In 12 foot logs = 2
In longer logs « &

Outwerdly visible standard defeotz are: Inots, worm holes,
est fcoes, dead and dozey spots, sesms, pin hnina and pin
knots.

411 defects in & single foot of length are gonsiderxed es
ons defest, Defeot In butt log not ipside dlameter repre-
gented by the small snd of the log is not considered a
defeot (fluted bark, shallow sears, eto,)

No, 2 Log = {3ymbol 2)

lengths 8 fset or longerj dlamsters 10 inches or larger}
logs under 10 feet long must be 12 inches or larger,

logs 10 feet long, 10 inches or larger, must have not lesa
than £/3 of easch of 3 faces olesr in not over 2 cuttings
S feat or longer,

%oga 12 feet wr longor will admit not over J outtings per
4008 ¢

Logs under 10 feet lang% 12 inches or over, must cut not
less than 3/4 olear on I fsoes in not over 2 outtings 3
feet or longer,



appendix 21
Jweep liaited to 30 rer eent deduction in gross scsle.

Yo logs sdmitted with net seosle less than 30 per esnt
of gross sonle,

Yo, 3 Log - (Symbol 3)

Lengths € fset or longerj disassters 10 inches or larger.
logas must seale not less than 507 of their gress volume,

Mrisg the amiéli@ 10" d.bJhe tress £ﬁ‘” debea O1
Cordwood sheet 68-ie0) were tellied by aatnnndu
desh in the bloek ladeled pgar-msyghantable 3
Only high vigor trees in the NG AT~IGrOhar )
block wera tallled,

sbout fifteen sample usable height measursnsnts

are desired fur each species. In this 40-plot
oruise, for specles w“ieh ogour on neasrly evexy
plot, one sasple usable helght meeasuresent was
taken on every third plotj for those species which
ware expeoted to oceour on s guarter to a half of
the plots, a sample was taken on eaech plot on whiech
the gpeeies voourred; snd, for species whieh oecurred
on the treot very infrequently, the usable height
of every tree of that gpecles whiah was found on
any of the plots was neapured,

#here an one tres of cach speocies is measured on
a plot, the tree seleoted is the one of that
partieul&r speoies which iz eclosest to the g:ot
genter, The height to whigh the trae will b
utilized is asgertulned to the nearest foot a2nd ls
listed in the bloek provided for thils purpose on
the bottom of the tally shaat‘"

For esch speecies, on the plots indiguted delow, (aorres-
ponds to tha pnlot nuumber on the plot map, see lap Ho. 2 in the
pocket of the ,ppondix) the merehantable height was neasured
to the nearest foot with ithe ioovet Cruiser .tiei, and an

inoremsnt boring was tuzen.
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Sugsr leple e the nesrest merohantable tres to center
of the plot on 21018 ledwTwl(eliclielfeiladbulledlelidn’?w
40=43,

Yollow Bireh and Hemlook « the nearest merohuantable
tree to oonter of plot on »lots BeiwlwfellelielielfelBel(nlle
24mifmlBwS0n3RelidnS8mibmdOmdindd ,

#hite Lpruee, Balsam Fir, Blaek Jpruee, Joft Maple, -nd
“hite Cedar = the nesrest nerchantable tree or trees to the
canter of the plot on all plots (up %o 3 trees on = gingle
1ot )e

All other species (Basswood, blask and white ash, amerisan
and slippery elm, red oak, aspesn, tamaraei, and white pine)
sanmple helghts were tuken on =11 trees ccourring oo plots und
ooceasional trees on lines between plots, up to & meximum
nuzbar of fifteen trwes of any one gpedies.

The merchantsble height wes listed by 2" d,b.hs clusses
in the blook provided for it at the bottom of the tally sheet,
Bxplanation of merchantable helghtt the helght o o

point when the inside bark dismetor is 8" im sawlog specles
and 4" in pulpwood and Cedar, or to the point where the top of
the l28t log or bolt would be cut beoauvse of appesrance of
large 1limbs, rot, crook, sweep, oto, .1l dut seriocus rot in
the uprer bole wae disregarded in making this msssurement,
sinoe fzotors used in esleoulating volumes sllowed for both
woels and mill oull,
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”ﬁw

The nuamber of yesrs it will taxe trees of an
individuanl speeiss to inoresse an average of 2"
in d.b.h, Is the game ss the aversge oumber of
annusl rings per radisl inch. By projesting it
one d.b.h, o0lsss shesd, we mey recdlly detemine
the stand volume when the good growing stook, ine-
eluiling the present near marchantable stoek, hss
becoms 2" larger in d.beh.

To obtain a volume index for the stand projected
2" in d.b.he, the number of high vigor neare
mevrohantable tress is transposed into the first
debohs bloek on the sheet and the ggg@b i in
esch d,b.h., blogk is shifted to the d.b.hs block
next lerger by placing s chegk mark in the sjuare
where the last tree falls in each d.,b,h. block
(see sample form, Fage lo, 17). The sws of these
811 is then listed at the bottom of the
Tlly shest unier shest Totals on the line lsbeled
stock when 2" lspper dek

(2 QG AR

Rings per radisl ineh nay be determined from stwips
or from inorement borings., In most ocases involving
inventories on whish to base operaetional plans,

the rate desired is that whieh will follow ocutiing
in the stend (seleotive or thinning) and not the
present average rate of orowded steas, Under good
silviocultural prsotices, this rate may begrester
than thet shown by borings or stumps. I loonl
experimentul informstion on reéesidusl stand growth
rates is not available, ocsreful judgement sust be
used in order not to ssSsume an excesslively rupld
rat@en

Borings taven Juring the survey ahowed only the asversge
rete of growth of trees in the virgin timber stand., These
figures were disourded ss ugseless for determing growth
following e selective cut, and figures from the Upper

Yeninoula ‘orest Ixveriment .tstion at Pukes, ilehigun were



+ brief oheck of the rate of growth in stends selectively

Used,
out eight to ten ysars ago on Copper lange Lsnds (Houghton
County) indlested that the ystes from Duses were not
exeggerated, & similsr shaeclk at the Menominse Indisn
Regervation, snd =t the latten lumber Counpsny slso geve supporst

to theee growth rates as vory conssrvativs,

"

ihen separats booiks sre used for ssch plot (when
statistiocsl o:loulations are to be nude), the plot
nunbers are shown on esck book in the gpade Proe-
vided in the sheet hecdings. The type, size, and
density clusa (tisder condition elasa’ of the tiubey
on the individuasl plot may be recorded in the spaoce
below the plot numbar.”
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Sample Form - Sheet 2

sozance Hard Maple

Appendix

SUI“!‘I!’Y\ Qw

80

S

VARIANCT  r STANC

JULUME per FONDY GFTEFENT

3.z 2.2 3.'0 2.8 Z.h0 2:5 ?:"o 2.3

: : X1 : :

701 . b TQfgr - -
SN F U S

Sheet

TO DETERMINF
HEIGHT FPACTOR

1. Plot individual
sample haighra.

2 Fit a remsonar.y
talanced curve

~lass ~f
fina

3. Using 4.b.n
greates® s.lute,
distance above (+) or
beiw (-] standari
~urve

Multiply thie rimter
of reet Ly § variarce
per f .ot ahown at
of A.o.n

“or

line,

Add or subtract this
product to ar fro
174 *5 ger heigh
factor,

£. Liet me & Aecira) in

Ho PR SRR U SRS SN BRI (R
. M . . . . N in cal-~ulatior rl-.k
: : : : N : M . below
: DIAMETER  BREAST = HIGH (NCHES) : :
S S S PR S S SN S S
10 12 14 6 18 20 22 24 26
CALCULATION BLOCK (all percents iis*ecd as decimais
KIND OF PRESENT NET VOLUME GROWTH
FACTOR |} .. POOR sTock | 600D STOCK GOOD STOCK 2° LARGER
FACTOR | LOGARITHM | FACTOR * LOGARITHM FACTOR | LOGARITHM
(a) ! (8 ~ lc) (d) P (o] [CA] 3
foonsTaNT | /00 . 2.Q000 % . . . M.
2dnootpLots -« 485 (| ) - . g
S LT S X 1S S R | S
afspeces xif,00 . . | I . !
5§ HEIGHT x| 1. 20 L ¥
some -/ 2.66, . 1266 | 26b . I
7] sweeT TotaLs x] 8 46 653 954 )
GROSS_VOLUM ‘
of Por ACRE  -12250 . 1737 | . _ 2538 . ]
of 100-cuiLL x10.70 (/). 0.90 /i, 0. 90./).
NET VOLUME |
10] Per ACRE -|1/8575 /56_5L 2284, .
) oo -mortavity (r_14 _ vEars X 0 00s) x| 0.93% (/).
-+
12] NET VOLUME Per ACRE i R_YEARS ,,A,ﬁ,,:,,z_!g&T_,,,_,!,,,_W__,ﬁ
13| NET VOLUME Per ACRE PRESENT GOOD STOCK -] 1563/ /
T
af 00b)"  (LINE 12+ LINE 13) = 1L359
150 1.0p (LOGARITHM LINE 14 +R) =] L0222
el aob’  ocarmtim Linets x N MO vears) =| L2445 .
17| NET VOLUME Per ACRE PRESENT GOOD STOCK x| 1563 | .
18] NET VOLUME Per ACRE in N_YEARS -l 1946 .
19§ NET VOLUME Per ACRE GROWTH in N YEARS =l BBRY- ez - amer
over N -— lre 1
20| NET_VOLUME_GROWTH /ACRE / YEAR (veaR PERIOD) ™ 2& Hredg N

IOGARITEMS IN ( ) ARE SUBTRACTED, OTHERS ADDED, BETWEEN HEAVY LINES

26



appendix 27
Culeul:tion

5

(from the iLoealized Cumulstive Volume Tully Sheets)
The followlng explanation is telen largely from the publie
eation indicsted in thw footoobte and supplemsnted whern necesinry

by facts peculiar to the .honen survay.

"HeT VOLUMEL 8aiCULATIUN (See sanmple form, lage Lio. 26)

The eazleulation block is Jdesligned to be worted by
the method of your choles, This may be longhand,
with a esleulstlng moehire with & slide rule, with
logurithms, or with & ocombinstion of these pethods,

To ealeulate the growth, s set of compound interest
tables, a log-log slide rule, or a four place
logarithmic table is recuired, logorithms or the
slide rule are preferable becaus? these are nOT0
flexidble; Iinterest tables seliom read to a fine
enough division,

SAANRE T +

If, in the fleld, sepsrate books of shoets were used
to tally each plot, a summery booklet ls now made
up with 3 single shset used for eaeh specles,

Deolmsl ilinoes

A8 a general rule it is dasirabls to carry only two
deoinal pleces from step to step. <here more jeoimsal
plages should be cuiried, it ls Indleated in the

text thus -~ (4 des),

UL

l. etarmine the height faotor as desorided st the
topr of the caleuletion siide of the tally sheet.

1/ "The losulized Cumulative Volume Tally cheet®, 1og.
Sit., 5=,
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%
Y at Lae laetors 45 1
a8 inclosted below,
iines =re nusbered and columne are lettered,
List in 2 &
4 a : s fagtor. (This feetor
s & compomite adjuster for
form olass, bark thiekness,
and looal utilization.®
§a Helr & from top of sheet,
7 a,0& e Ghe ~ - poor stock, good
stoek and good stosk when 1/2"
lesrger in d,b.h.~ from lower
right on front of tally sheet.
9 a,0& e 1,00 minus cull-percent.
Se aloulete presernt net VOlume DEX s016
8. Divide la by 2u to gat Ja (oordwood sheot
4 deoinsl places).
be Hultiply 3a by 4x =nd then this product by
Sa. List arnswer in bloeis Bs, ¢ und @.
{cordwood sheet 4 decimsl places).
6e Hultiply 1ine 6 by line %7, List produet in
line 8, (bornrd feet or thousandths of cords),
de Multiply line & by line 9, List this produot
in lice 10, (board feet in thousandths of
cords), THIS 1o 5. T VOLUME il ACiKS.
4.

Ge Down to line 10, growth ¢aloulatdon is
similar to that for net volume.

b. Liortality is allowed at 1/2% per year over
a perlod of years ejual to Lhe growth rate
(K) in rings per radisl iaoh.n

500 Fuge No, 94e Tabled in sppendix for faotor used in
velume esloulsation in this survey.
see more detalled diseussion on I'age No, 89 of the .ppendix.
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{1} snter o in gpuee provided in line 11
(2) multiply & by <005
(3) wubtrset this produet from 1.00 and list
in 1le
(4) &ultiply bloek l0e by lle. List in 13e
{bourd feet or thousendths of cordas)

6e List figure fyom 106 in 13e R
d. OJivide l2e by 13e to get (1.0p) o Llot in l4e
to 4 4declmnl plucec, ]
a, Uslug cospound istereast tables, look up (1.0p)
under & years and find rste laép. iist this rate
in 18¢ to & deoimal ploces. N
fo Using the compound lnterest Leble, determiune (1.0p) ,
where N l& ony reasonuble period over which you
desire to xnow the growth., List (1,0p)¥ in 16e
to & deolmsl places,
ge oSanter figure from 100 (seme s8 13e) in 17e.
he Nultiply 16e by 17e to get 188 (bourd feet or
thous:ndths of cords).
i, Jubtrset 17e frum 1B8e to get lle,
Jo ivide line 19 by X to get line 20.

NET VOLINE GRoUTH Foi oGRS 3ok ToaR oV i
LS K e

¥
e
o 5

(~ note zbout this growth figure)

The growth Tigure developed here includes diumeter
growth, helght growth, in~growth of nssr aserchantable
trees, wortaliiy, tree form olasss, and locel spegles
utilization, It ls adjustable to any period., all
specisg nmay be comuprred culcilly over sny spueified period
of time regsrdless of the specisgs radiosl retes of
dlameter growth,

SEECLdy FHCTUR

Sventually this faotor should be based on logal eruisew
cut out checks Until such local irfarmstion ls asgquired,

b
@

tagtors from experiam:nt statlon data shown on Fage jioe 29
of the igod Lot roresters © L1t oay be used, or an
sdjustnent pey be made for Girard Form Class.

The basie table from wiioh this sheet is uede has an
avercge form class of 78, For all practiecul purposes
you msy ellow 3,4 chenge in volume for asch unit szbove or
below form clase 78, Tor example: for timber you Judge
to have an csyerage form clugs of 82, use o spseles foeotor
of 1,123 for form elsss 76, use O.94

L
]



The azount Lo be sllowed Tor woods

and mill oull was disousse: with eoapsny men and parsennel
of the Ottawc HNational Forest, he flgures used hove bean
reviewed by lLessrs., Arvey and Loy Ahonen und have been

certified ass being reasonably correct for this timber,



TiBlE § =

a/
Volume . djuste- et Val&da e&cterﬁm/
zent footors ; ] _ Growth ‘
Z/ figor igor Ringa per 4/
Specles upecies Helight Irees Tress  iadisl ineh
sawt laber
Uﬁgar waple 1.00 1420 70 +90 14
Heulook o S5 1,85 « 65 « 90 10
Yellaw Bireh 1.00 1.00 75 « 90 14
f:ﬁh « 95 1,30 «80 80 12
Alm 1,05 1.10 «65 «85 12
Bagswood « 98 1.40 o 65 -85 10
~oft aple 1.05 1.20 +75 ¢80 10
~pTUGe 56 1.50 « 80 «95 14
£ulpwood
Balsam 96 «80 «80 095 i0
ABpen 1.07 e 90 «80 «90 8
Spruee <96 1.00 <90 95 14
Cedar » 90 70 °75 B85 20

esters lool _Lbt, <0.
roin osmple ires lessurements on tally sheels.
Lee 1age uﬂ of .ppeadix bull allowaneeg.
see rage 25 of appendix Crowth -ote.
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TABLE K -

PER ACRE STOCK TABLE BY SPECIES AND DBEH

HIGH AND LOW VIGOR TREES
e ———

Average Number of Trees and Basal Area Per Acre

Appendix 32

TOTAL B.A. BY

SUGAR MAPLE HEMLOCK YRLLOW BIRCH _ASH XM _BASSPQOD SOFT MAPLE CRDAR BALSuM FIR SPRUCB ASPEN DIAMETER CLASS

Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High Vigor Low Vigor High vigor low Vigor High Vigor
Mo, BA. No. BA. Mo, BA. No. BA. Mo, BAo Mo, BA. Mo, BA. Mo, BA, lNo. BA.No, Bk, DNo, BAoNo. B4, No. BA.No, BA. No., BAs No. BA. No. BA. No. BA. No. BAs No. Bh. No» BAe No. BA. Moo BA. No. Bh. DB
0.3 0.0 1.7 0.1 0.1 0.0 0,1 0,0 Ce2 0.2 4
l.4 0.3 0.9 0.2 0.3 0.1 1.0 0.2 0.3 0.1 0.4 0,1 0.2 0.0 0.7 0.1 2.3 0.5 3.0 0.6 6
0.8 0.3 161 0.4 0.4 0.21,0 0.3 0.1 0,0 0.2 0.1 0.6 0.2 1.1 04 1e9 0.7 3.4 1.2 8
3.3 1.8 0.1 G.l 0.8 0.4 0.8 0.5 0.5 0.3 0.1 Ol 0.6 03 0.6 063 043 0e2 0e44 0.2 0.4 0.2 043 0,2 0,9 05 063 Ce2 0.3 0.2 147 1.1 8.3 4.5 10
2.8 2,2 2,1 1.7 1.2 1,0 1,7 13 03 0.3 1.0 0.8 0.6 0.40,6 0.4 0.2 0,2 Os1 0.1 0,1 0,1 0.4 0.3 05 Oué 1,0 0.8 0.4 0,3 001 0.1 0.3 0.3 0.3 0.3 03 03 ?.1 5.6 7.1 5.6 12
0.9 1.0 2.0 2,1 2.0 2.11.8 1.9 0.6 0.7 0.7 0.7 0.2 0.20.1 0.2 0.2 0.2 0.1 0.1 0.4 0.5 0.9 1.0 0.8 0.80.6 0.6 0.1 0.2 Sel 5.0 6.3 6.2 14
1.3 1.8 1.8 2,5 1.0 1.41.2 1.7 0.4 0.6 0.9 le2 0.4 0.6 0.4 0.6 0.1 0,2 0.2 0.3 0.1 0.2 0.6 0,8 0,3 0.5 4.1 5.7 4.8 6.7 16
1.8 3.21.7 2,9 0.4 0.80.8 l.4 0.4 0.80.8 le4 0.2 0.4 0.l 0.2 0.2 Oed 0.2 0.4 0.3 0.6 0.4 0.8 0.1 0.2 0.1 0.2 3.6 6.3 4.1 7.3 18
0.3 0.7 0.8 1.7 1.2 2.7 1.3 2.9 0.6 1,50.2 0e5 0.3 0.7 0.2 0.5 0.1 0.2 Osl 0.2 1.8 6.l 2.6 5.6 20
0.4 1.2 0.9 2,3 0.2 0.6 0.6 1.5 0.6 1.8 0.4 1.2 0.1 0.3 0.1 0.3 0.2 0.6 0.1 0.3 l.2 4.7 2,0 5.3 22
l.2 3.8 0.2 0.7 0.7 2.1 0.4 1.4 0.3 1.0 0.2 0.7 0.1 0.3 0.1 0.3 0.1 0.3 2.6 8.4 0.8 2.5 24
0.8 2,9 0.1 0.4 0.3 1.2 0.3 le2 0.4 1.6 0.4 1.6 1.6 5.7 0.9 33 26
0.2 1.00.1 0.5 0.3 1.4 0.2 1.0 0.3 1.4 0.8 3.8 0.3 l.4 28
0.4 2.2 0.4 2,2 0,1 0.5 1.0 4.9 30
0.2 1.2 0.1 0.6 0.3 1.9 32
0.1 0.7 0.1 0.7 34
0.1 0.8 0.1 0.8 36
38
0.1 1,0 0.2 1.9 - 0.3 2.9 40

27 17,7 13,0 16:7 Bul 16,7 8,4 1453 Bel 163 502 7.8 19 2,7 24 2.6 08 35112 16 Lol 2306 07 L2 1621 19 5.7 4440 204 1.3 0646 1.3 0.8 0.321 Ll 14 0722 0.7 37,3 64,8 46.1 0.3
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appendix 99

couT o
(For Internationsl =14 Bulldozer) ost Da
I ZLabor

?ie Operator & §1.29 per hour for S-hour day plus
17485 for socolal taxes, OUperator does
greasing and genersl ameintenance (1 hour),
operates tragtor 8 hours pOr GiY seseesvscssveeses #14.04

Be Two mechanic's lasbor & $1.35 each per hour for
g=hour day plus 9,95 for soclial taxes, iechanics
time is prorated over 7 logging truexs and 16
other units (tractor ineluded in these units) -
however, 75% of laboy is charged to truc:s ss
th@y 5}’)@5}’5 that Pﬂmntasa of time on them escones 3&%
. o d i

II Uperstion
~e Puel, O gellons per hour 4 14.7¢ for B8-hour

»
ﬁﬁf HURB S ABPR LA NI INE PO EEARER IR R AR RN TS CRIABRI NN @3.3{5

B, Gasolime (for starting), 1/2 gellon for Behour
day @ BB¢ peor gallon ssecesesvsrranvorscnssessrane o1l

Ce 0211, 1 gallon for 8~hour day < 71¢ per gallon ees. «71

Ds GCrease, 3 lba, for Behour day & l2.1/8¢ per
Pauﬂd SRBLACRERBRIBAFAS R AETRBIH G E RO ARIRROONS RS m_mdﬁﬂ_

Tﬂtﬁl. bagsed on Behour 4d8Y eessscorvsevensscssnnne Mtva

* . labor besed on 40 hour - 8 day week and overtine Dro-
rated over 40 hours.

Sxamples % hrs./dey x 5 days = 43 hours oy
47-1/2 hours X v1e85 = ¢59,40 4= 5 duys = <11.87 x
1,172 LT = 414,04
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ne  dnitisl cost of TUelé tractor,ine
gluding bulldozer fraze and blude
(totual initial GOS8 ) secwssevsnse %1&,5?5

salvage value (33”1/3%) srssaenay 3‘§%g
anount 0 be depreciated ssseavee v 7,075
astisated variod 0f USE sesrsrees O YIS

B, average snnual deprecisiion ¥7075 <= 5 = ,1415.00
Ue aversge sumual interestebsasring investomnt

310,575 &+ 3.5 + L‘%&ﬁ.‘ $7745

svornge interest echurge o 6% on this »
investueat Y7745 x 08 = , 464,70

De Taxes, 25 of average cnnuel investment.., 141.58
Insurance, .95 on aversge annual
InveBtnant seeesecsssvossvessssernscsesne 67,00

Totel annual DUTEON sesscssasvssssanssns s vi0BE28

Daily cost on bagls of 100 AryB DOT FRAY sesescscsnes$50.88
Hepalr parts ut 5600 ner year SeesrENSRIBIREB T NERBER SN 5,00
g 3;3?%3

Total ehargs uer day +439.,08
Total charge per hour 5.60
Total charge rper minute Yeby
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n well stocked sewtiuber, on heavy olay soil hilly topogrsphy)

Gg%t per mile
E | r oSusner

Rosds Hoads
I Logation

Two men loeating 1 mile per day & 10,00 per

dey per man plus 17,8% for social taxes, .
Blezing skidways also included in cbOV@.eeseeccees 923,44  520.44

ITI Clearing

Ae Duw Gang, 2 men « 310,00 per day plus
17,25 for social taxes doing 1/28 mile
par 3ﬁy sssasssessesssanssusaneassssssssnnsse 26,88 46,88

Be 1Iwo men dynamiting stumps < y8.00 per
day plus 17.2% for soocisl taoxes doing
llia ‘{’ﬁile ?er ﬁay [ EXEEEEEEEE N RS EN RN RS R R NN N NN 3?'52 3?.52

LIl Bulldozing

ae wix days with TD=]l4 « 345,06 per day for
1l mile Of TOGQ eenrncvesassssssssncssnscsssscas 2T70.56 B70.,36

Be One dsy maxing landings snd "turn arounda”
or connecting spurs, actuslly this work
would be done as he went along, i.e., 1/7
of his time would be spent pushing skidways
and THurne-arounds™ ceecescccservsvssesssssssne 45,06 45,06
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LAY PR ey

COBT AHU BIIS AMSIYLIS o = LOGGING H0AD OUHTausTIoN

nter  osumier
sonda angds

IV Gthsr Costs und Laintensnee

she vaelliﬁﬁ TR CUBN S A NI UPBORREI R NBREOIRE S s ODERE T +600400

holaes, eta. 2 men « ¥8.00 per day plus
17.2% for sociul tsxes doing 1 mile per
day obout tWl0® U FOBY vesvesctessnnncarsane =em $7458

Bs itehing, drainage, sulverta, filling up

e Grading, bulldozing eto., 1 bulldozmer day
yer ﬁil' ‘ﬁ‘mmﬁﬁ f%ﬂ) I E R R R N R R R R SR R RN ] -~ 4:55‘06

De unow rescval, dragging and ssnding ,
: for winter 100400 »wwm

Total Cost POY B1l® seveescscsesnnccrsansans vO25.56 :1105,04

Cost per 100 faeet MA_%%M;& - #5080  §20.98

Total Cost pur mile If rosd is used sumuer )
and winter (Glﬂﬁﬁ V) e ey I IImm ;’1305.8‘:

szt ‘{\'.:’I" lﬁo faﬂt LA EERE SRR R R EEEE SRR SR E R R L2 3&#85
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Gou® b Als Wi dXole B o~ Glowil: o 100806 G 13H LT T IOk L TD-8
ier
Hour
I Liabor
e Uperzior o $l.15 per hour for &=1/8 hour
day plus 17.29° for soelsl texes., Uperator
does hisz own greasinsg and genersl malntew
nanee (1/2 hour) oparstes troetor 8 hours..s w1l.7v
Be. Hooker & 98¢ per hour for 8 hour day plus 4
1725 for 80clal YEXOD saesssvecssosscsscnns Bewl
Ce Two m@chanies « 1,35 esen per hour for 9=
hour dasy plus 8,%% for soelal taxes,
isehanios tiae prorated over 7 logging trucxs
snt 16 other units (traetors included in these
16 units)~ however, 755 of labor is charged to
logging trucrs ss they zpend that peroentuge
Of tine On Lhe8L seessscevsonssnssssssnssnnee 41
Je Blackeszith ¢ ¢l.15 per hour for 8-1/2 hour dsy
provated over 7 logolng trueke sud 16 other
units (traetors incluied in these units) -
howevar, 50. of labor ls charged to sswnill
AL InleUR 00 evesnssesssssnssvncssenscsasesnsee !E?
Totul, bessd on § hours actusl working tiue 7 ]
Of LTEOLOT eovcesnssenosnsssoncnsccsvssssssssess $oledd o078
II Cperstion
se llesel fusl oil, 20 gallons por Be-hour duzy )
w 14474 pexr B8llon ecosnssssssveranssrrsnornee BeVd
Be. Gesoliine {for starting), 1/2 gsllon per 8=
hour duy « 22¢ por gullon sssssessvecsccecss 11
Ce lubricating oil, 1 gsllon per Behour day -
7Tl per £8110ON seevececsscsscncresansnsscsnae «71
De GCresse, 2 1lbs., per Sehour day ¢ 12.5¢ per 1b. __ 45
Total based on B«hours per doy ntuaoco¢uaoooo4quo$ 4,01 «501
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COT o PLS ANALYSIS B - CROUND SSIDLIG SITH Lo

ae  Initiel Cost of D=8 Tractor... #7590,00
Tong HOGH eavessevevnscrssssnns 50.00
Choters - 15 per trsotor o

#14450 per OLOKEY eevssssvans 217450
Tao tongs & Chaing cecvesccconne '

Tobel initial cost CEsseBPIBRIEN %9957.50
sstisated trede in wvalue sfter

5 yours (3lwl/83)ecensvcssnes A
saount to be deprecinted se.ses #0457 450

Bs sverage anmial depreclation ;
&ﬁ&%ﬁ&iﬁ»u $1091.50

Cs iversgs annusl interestebearing investument

@957,5% +_2500 W - $5774450

average interest charge « 6% on
this investment ¢5774.50 X 06 = $346.47

Ds Tuxes, 2% of average annual . |
invastaant SresasessaesrrnatIBIN widl .58
Insuranoe, .8+ of average
snnual investnent SENSERDPEERIREN 460O0

4e AvVOTage snnual repalr parts seee 250,00

Total snnus) fixed Qhﬂrgﬂﬂ -nuo-w»&»$1&49946

avarsge chirge p=r day bsmsed on 150
worlk doys per yaar < Behours por duY seevsvessss 12,50

Gﬁiﬂfd tﬂwla SV RN ARBE LAV ITOIHADERPOERNB PRGOS W’r’?uag @%‘73&

Total eosat per minute 7.8%¢
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COST &X0 TIvE AAlLYSTIN B - G“i%‘ﬁ{f:;“ f;xh:g: fI;_: ;I‘ﬁi IETIREATICNAL Th=d
ﬁhgxfauea

dork rerformsnee wud Unit Cost of 1yod
(Por average losd of 300 bd.ft. gross aeale, Seribner log rule)

Time Cost
T tus ker JBM
minutes) )
average fixed time for hooking,
unhf)ok:ing, and all d@l&yﬁ SereE st EN N 9 S50 #&-&;36
average variable time to cover 100
feot round trip (in with losd and
return e:a}gty) CERIPRE IR LPRCRIERNIEEND Aﬁ 2.0 151'89'{
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COST i TINE ANALYSIS € - ARCH STINOI D14

—

NG WITH INTRRI TICHAL

rexy ey

Day Hour
I labor

Ae Operster & $1.85 per hour for 8-1/S~hour

ay plus 17,2% for soecisl taxes, Operstor

does his own greasing and genersl meclnta-
nunoce {(1/2 hour) operates tractor £ hours..¢l2,.82

B, Hooksr (Bulldezer Jwamper) 4 95¢ per hour
for 8~hour day plus 17.,2% for social taxes, 8,91

Cs Two wechanies labor ¢ 31,55 each per hour
for v=hour day plus 9,9 for soclal taxes,
wechaniecs time prorated over 7 logging
trucks and 16 other units (trsctors in-
eluded in these 16 units) however, 75% of
labor i3 charged to loggling truocks as they
spend that poroentage of t© on theMesesses o4l

Do . Blacksmith © $l.15 per hour for 8-1/2 hour
day prorated over 7 logglng trucks apd 16
other units (tractors ineluded in these
units) = however, 504 of labor is churged
to sawnill reintenarioP sesesssrsonssescsnee ’27

Total, based on 8 hours cetual working tlme . .
of trautor .."‘"‘.,‘..‘Q.'.Ol‘ﬂ"&lh.“..Oﬂbﬁéw.él Qa‘&cl

IT QOperstion

4s Dieszel fuel, 3 gallons per hour o 14.,7¢ ‘ ]
for B-hour d4Y sececosasecocssssnassssscane ¥ SeBO

B. Gesoline (for sterting), 1/2 gallon for
S-hour day < 22y per £31100 essssevocssens «11

Ce (i1, 1 gallon for Sehour day  71¢ per

Sullon seeevesvcersevocssssonsavssnscnsone «71

D, Grease, 3 lbs, for G-hour day & 1l2=l/2¢ ‘ )
nar lbe evvevscsnscsvcsossnsrorssssesronas !%

Total based on bBehour day ..uo.ulu;-.nnw&.o-oou @ 4.73 081
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CouT 0 i s HHal¥5Is C - AHGH SUTuD:

111 eprecistlion & Liscellangous i

ae  dnitisl ocost of D14 in-
cludiing bulldozar frame
@ ﬁl&ﬁ0¢-.".--‘....¢'.#13,575a00
Hyster Winoh seesevsseses 1,500,00
Saterpiller logging srche 1,800,000
Chokers, 15 per traotor =

¢14450 per choKer ceeas 2
:@"12,0‘43‘52.%%

salvege value (Ub-1/05) ___4,6680.,00

amount 1o be depreciazted § 9,412,50
ot insted period of use § ysurs

B. «verage snnual depreciation »
%§,412;50 éb 5'“ $1’883.50

Ce Average anmual interest-beuring
investment

;514,092.20 * 4,600, $1,882,50.410,327.50
z .

aversge interest ehurge - 65 on
this investnent )
#10.327550 X 06 = ¢ 620,00

D. Taxes, 2% of averuge snmual
Iinvestoent casvesescossresevssanas 200,50

Insurance .94 on average annual
invastuent sescencscvansccavsone 23,00

e average aunual repuir parts ¥500..._ 500.00
Total sunual fixed churges .ucn--aqooo$3'303000

aversge churge per day based on 1950 o
work days oY yoar « B-hours DPOr G8Y sessescence 322,03

Grend TobElS ceeccccscvsssassnsnncsosncssnantscscnnae @49616 @5.1*5

Total oost por minute 104.2¢



(Far anragékiaaa of 1@0@ bd.ft¢ gragﬁ
tree-length)

~vergge flzed time for hooking,
W&h&fs}mi%, and all delays verssrvvaes

aversge varl ble time to gover 100
feet round trip (in with lozd and
return en "3@3") SELERIRES IR LOETERLOERRNARS

1.0

1.0

10.28



appendix 49

Mo

V ne Ra
(for =7 Interastional Trucks
1641~1944 iiodels - 2«3 ton
2000 hr, operating yesar - 4 yasar life

Cost
per Hour

Registration (Truek 74 ;
(Trailer ﬁag ibt'ﬁb"%llGOOD
rublie Liability A 58.19
FTOPOTLY UBGAEE sesvesessscassaven 59.25
Collision sevesnsvsccsnnsvsanrsvenanse 30.00
Fire und Theft cocecwsevcovsvvsnns Joie w &

4~ 2000 hrs.= $0,135

B, DLeprecistion

Ce Labor
Driver's 5&&@3 Cs PRSI T LRSS ERONESINANASESBETERESREBINS 1.100

Soeial security, Jorkmen's Compensatlion,
Unemploymant Compensition, Croup InSurante seeecesccses « 1980

?Qt&l Flxed {‘:Q’s"t’ pary ﬁw PENRBSENLES LS g‘égﬁgg

(Totsl Fixed Cost per Hour execluiing lepreciztioNeccess 31.435)



Cund 0 Wil LialYuIs D -

vost
per hour

241 at ;?0;8‘:) per ‘n’{tq (1 i}[t. every 10 hrs:) ssenevens "f‘ QQEG

fepairs - iceluding labor
(average of $1000 PO FRBT) sevecasesssess 000

Puel (average 4 gulsS./hr. ¢ #0.24 POT £21s) seeseese 980
Tims (éaoa * law hm.) .‘i"’“fl‘"&."'l'ﬂ"""‘ 800
Total Variable Cost per HOUT eeee ¥2.280
?aﬁai Fixed Cost per HoUTY .eseees $10575
Total Heullng Cost per HOUY ..... 35,8350

(fotal Hauling Cost per Hour exeluding Deprecisztion #3,705)

average 1008 sesesennns 2,1 M bd.Tt,

aversge round trip tiz@...svsee 5¢2 hours
less deluy T1im® eeeecvsvanconas i‘§, hours

Houllng S8 eeseesssscessesses o7 hOUTS
Opersting Cost 4.7 hours x 3,86 = §18.14

Delay Cost «J hours x 41.58 = wiﬁ*%% 2e 2,1 4 bd.Tt
$i, » ol W okBe

$9.00/4 bd.ft.



Winter
¥o, of Loggiag
Cutting Total Compartment
Ales Acres No. Block Acres
1 647 w-l sogebic 280
3 604 w-2 Gogebic 30
3 574 -3 Gogebic 334
4 618 Wt Gogebic 360
5 618 w5 Gogebic 320
6 622 -6 Gogebic 316
? 626 w-7 Gogebic 280
8 619 w-8 Gogebic 320
9 581 -9 Gogebic 280
10 628 w-10 Tula 320
11 631 w-11 Tula 320
12 640 W12 Tula 320
13 640 "-13 Tula 320
14 642 w-14 Tula 320
13 641 | DY Tula 323
16 615  W-16 Tula 323
17 429 w-17 Tula 192

T4BN,R42N:

T48N,R4DH:
T48N, RALH:

T48MN, R42K :

T48N,RAZW:

T48Y,RAZH:

T48N, R4 2N:
T48N, R42W:

T48N,R42N:
T49N, Req:
T49N,R4AW:
T49N, RAT:

T49N,Re4N:

T49N, R44W:
T48N,R44N:
T49N, Re4N:

T48H, Re4
T49N,Re4l:
TA9N, R44W:

TABLE 0 =~ CUTTING COMPARTMENTS - SI'RAIGﬂ“LI@IDATION

location N
W1l/z NB 1/4, SENB, SE 1/4, Sec. 36

W 1/2, Sec, 36

% 1/2, SW 1/4, SESW, SWSE, Sec. 26

W 1l/2, NE 1/4, SE2W, N 1/2 Sk 1/4, SWSW, Sec. 35

S% 1/4, Sec. 24

B 1,2 % 1/4, SKSE, Sec, 25

SESW, Sec, 23

S 1/2 SE 1/4, N 1/2 NEB 1/4, SENE, NENW, B 1/2 SW 1/4, Sec. 26

SWSW, Sec. 23

SWNR, W 1/2 MW 1/4, SENW, NESW, MASE, Sec. 26
NEMW, NESW, SWSW, Sec. 27

E 1/2 SW 1/4, SWSE, Sec. 13

NW 1/4, Sec. 24

S 1/2 SE 1/4, Sec. 14

NE 1/4, N 1/2 SE 1/4, Sec. 23

E1/2 NE 1/4, W 1/2 M 1/4, SENW, N 1/2 SE 1/4, Sec. 14
E 1/2, Sec. 30

W 1/2, Sec. 29

K 1/2, Sec. 29

E1/2 NE 1/4, Sec. 31

NE 1/4, E 1/2 NW 1/4, Sec. 32

N 1/2, Sec. 33

N 1/2 M 1/4, Sec. 4

S 1/2 SE 1/4, Sec. 32

SW 1/4, Sec. 33 :

N 1/2 NE 1/4, SWNE, SEMM, Section 4

SE 1/4, Sec. 33

W 1l/2 W 1/2, plus 32 acres in E 1/2 W 1/2, Sec. 28

Summer
Logging
Compartment
No,

S-1

S-2
S=3

S-4

S=5

S-6

S=7
S-8
S-9
S-10

S-11
8-12

S-14
8-15

S-16

8-17

Block
Tula

Tula
Tula

Tula
Tula

Tula

Tula
Tula

Tula
Tula

Tula
Tule
Tula
Tula

Tula

258

298

306

299
301
308
311
320
320
322
318
292

237

T49N,R45H:

T49N,Re5K
T40N,R458:

T49N,R440:

49N, R44W:
T49N,Re4u:

T49N,R44%:
T49N, R4
T49N,R44W:
T49N, R44N:
T49N, R44:
TSON, R44W:
TSON,R44H:
TSON, ReAW:
TSON,Ra44N:
T49N, Ra4i:

T49N,Re4M:

Aypendix 51

Location

NE 1/2 of Sec. 2 divided by main-haul road, everything north of roed
NWNW, Sec. 12

Sk 1/2 of Sec, 2 divided by main-haul road, everything south of roed
NE 1/4, B 1/2 SE 1/4, Sec. 34

% 1/2 NENE, W 12 NE 1/4, 1/3 SENE, N 1/4, northern portions of NESW, MASE, 3/4 NWSW, Sec. 6

E 1/2 NENE, everything east of the South Branch Little Carp River, Sec. 6 and Sec. 7
Everything west of Canyon Creek Sec. ?

Portion NRNE Sec. 18

SW portion Sec. 6 west of South Branch Little Carp River

Northern portions of NWNE, N 1/2 NW 1/4, Sec. 7

Western portion Sec. 7, everything west of South Branch Little Carp River

Northern portion N 1/2 N¥ 1/4, Sec. 18

SE portion E 1/2 SE 1/4, Sec, 7

N 1/2 Sec. 18 except where other compartments extend in northern portions

8 1/2, Sec. 18

N 1/2 and portions of S 1/2; north of creek NE 1/4, NW 1/4, portions of N 1/2 SW 1/4 north of Creek, Sec, 4
Southern portion S 1/2 NR 1/4, southerun portion N 1/2 S 1/2 SW 1/4, SE 1/4, Sec. 4

NE 1/4, B 1/2 SR 1/4, Sec, 28

E 1/2 SE 1/4, Sec. 32

NE 1/4, B 1/2 Ne 1/4, W 1/2 SE 1/4, Sec. 32

Evexything east of South Branch Little Carp River, Sec. 29
Everything west of South Branch Little Carp River, Sec. 29
S 1/2 HE 1/4, eastern portion E 1/2 SW 1/4 -everything east of Main Tule Koed, SE 1/4, Sec. 28

S 1/2 SE 1/4, Sec. 20
N 1/2 NE 1/4, B 1/2 NW 1/4 -everything east of Main Tula Road, Sec. 28



No. of

Cutting Total

Ares Acres No.

0 -

> o

o

11
12
13

e
185

18

17
18

19
20

Winter

Logging

Compartment

Block

498 w-1 Gogebic
485 W-2 Gogebic
516 W-3 Gogebic
520 W-4 Gogebic
510 -5 Gogebic
51% W6 Gogebic
516 | 2 Gogebdic
517 w-8 Gogebic
508 -9 Gogebic
524 =10 Gogebic
542 w-11 Gogebic
836 W-12 Tula
S14 W-13 Tula
522 W-l4 Tula
L) W-15 Tula
568 w-16 Tula
%1 w=-17 Tula
523 w-18 Tula
568 w-19 Tula
475 W=20 Tula

Acres

280
240

232
280

244
254
240

240

280
280

280

2680

280

192

Location

T48N,R42W: W 1/2 NE 1/4, SENE, SW 1/4, Sec. 36
T48N,R428: S 1/2 NW 1/4, SN 1/4, Sec. 36

T48N,R42W: E 1/2 NK 1/4, SENW, N 1/2 SE 1/4, SWSW, Sec. 35
T48N,R42H: E 1/2 N 1/4, E 1/2 SN 1/4, SESK, Sec. 25

N 1/2 NE 1/4, Sec. 36
T48N,R42%: NE 1/4, SENW, NESW, N 1/2 SW 1/4, SESW, Sec. 26

T48N,R42K: SWNE, E 1/2 SW 1/4, SESVI, SWSE, Sec. 26
NENW, NESE, SWSE, Sec., 27
T48N,R42W: N 1/2 SR 1/4, Sec. 24
Sk 1/4, Sec. 25
T48N,R42W: S 1/2 S 1/2, Sec. 23
N 1/2, Nk 1/4, Sec. 26
T48N,R42W: E 1/2 SW 1/4, SWSE, Sec. 13
MW 1/4, Sec. 24
T48N,R428: S 1/2 SK 1/4, Sec. 14
NE 1/4, Sec. 23
T48N,R42W: E 1/2 NB 1/4, W 1/2 NW 1/4, SEM§, N 1/2 SR 1/4, Sec. 14
T49N,Re4W: W 1/2 NE 1/4, SENR, SE 1/4, Sec. 30
T49N,R44W: W 1/2 N®W 1/4, SW 1/4, Sec. 29
NENE, Sec. 30
T49N,R44W: NE 1/4, E 1/2 NW 1/4, NWSE, Sec. 29
T49N,R44W: E 1/2 NE 1/4, Sec. 31
W 1/2 NE 1/4, SENE, E 1/2 NW 1/4, Sec. 32
T49N,R44W: NESE, S 1/2 SE 1/4, Sec. 29
NENE, Sec. 32
N 1/2 MW 1/4, SWNW, Sec. 33
T49N,R44W: NE 1/4, SENW, NESW, NWSE, Sec. 33

T48N,R44W: N 1/2 M 1/4, Sec. 4
T49N,Re4¥: S 1/2 SE 1/4, Sec. 32
W 1l/2 9% 1/4, SESW, Sec. 33
T48N,R44W: N 1/2 NE 1/4, SWUNB, SENW, Sec, ¢
T49IN,R44¥: NESE, S 1/2 SR 1/4, Sec. 33
T49N,R44W: W 1/2 W 1/2 plus 32 acres in K 1/2 W 1/2 Sec. 28

TABLE P

Summer

Logging

Compartment -

No. Block hcres
S-1 Tula 218
S=2 Tula 245
S-3 Tula 284
S-4 Tule 240
S=5 Tula 266
S=6 Tula 261
Se7 Tula 266
S-8 Tuls 267
S-9 Tula 228
S-10 Tula 284
S-11 Tula 262
S-12 Tula 256
S5-13 Tula 234
S-14 Tula 242
S=15 Tula 318
S-16 Tula 308
S-17 Tula 311
S-18 Tula 240
S-19 Tula 285
8=-20 Tula 283

T49W,R4SH:
T49N,R458:

T49N, Ra5H
TSON,R45H:

T49N,Re4H:
T49N, R4l :
T49N, R44M :
T49N,R444:
T49N, Re4W:
T49N,Ra4Y:
T49N, RadW:
TSON, Re4#:
TSON, R44H ;

TSON, R44W :
TSON,R44%:

T49N,R4448:

T49N,R44%

TS0N, R44W:

T49N, Re4¥:

T49N, R4

hAppendix 52

CUTTING COMPARTMENTS - SUSTAINED YIELD

Location

NE portion = everyth.ag north of Tiebel Creek, Sec. 2

Centrsl portion, between main-haul road and Tiebel Creek, Sec. 2
NWNW, Sec. 12

SW portion - everything south of main-haul roed, Sec., 2

NE 1/4, E 1/2 SE 1/4, Sec. 34

S 1/2, Sec., 6 - west of South Branch Little Carp River
Western portion of W 1/2 R 1/2 Sec., 7

Everything east of South Branch Little Carp River, Sece 6
E 1/2 NE 1/4, and portions of W 1/2 NE 1/4, Sec. 7

W 1l/2, Sec. 7, except for 14 acres in SESW

Everything in S 1/2, Sec. 7 = south of South Branch Little lary River
Everything north of Canyvon Creeax in Sec. 7 and Sec. iE
N 1/Z Sec, 5 = everything west of Scuth Branch Little Cuary; kiver

SE poertion E 1/2 SE 1/4 Sec, 7

E 1/2 NE 1/4, SWNE, portions of SWNw, SENW, MiSW, N 1/Z SB 1/4, Sec. pe}

SW 1/4, S 1/2 SE i/4, Sec. 1B

Portion of S 1/2 \E 1l/4, E 1/2 NW 1/4, SR 1/4, Sec. 32

S 1/2 SE 1/4, Sec., 29

NE 1/4, Sec. 32

Bverything east of South Branch Little Carp River except S 1/2 SE 1/4, Sec. 29
Everything west of South Branch Little Carp River, Sec. 29

N 1/2 NE 1/4, north portion S 1/2 NE 1/4, MW l/4, north portion N 1/2, SW 1/4, Sec. 4

South portion, S 1/2 NE 1/4 and N 1/2 SN 1/4, S 1/2 S¥ 1/4, SE 1/4, Sec. 4

NE 1/4, E 1/2 SE 1/4, Sec. 28

East of Main Tula Road in SENW and E 1/2 SW 1/4, SE 1/4, Sec. 28

S 1/2 SE 1/4, Sec, 20
NE 1/4, NEMN, Sec. 28



Appendix SO

TABLR Q ~ CUTTING COMPARTMENTS - TWO-CUT LIQUIDATION

Winter Summer
Yo, of Logging Logging
W"iu No. of Total Compartment Compartment
L] Cut Acres No, Block Acres location No. Block Acres Location
1 First 1291 IW-1 Gogebic 640 T48N,R42W: W 1/2 NE 1/4, SENE, N® 1/4, S 1/2, Sec. 36 Is-1 Tula 651 T49N,Re5W: Sec. 2 L
. MiNE, Sec, 12
2 First 1322 [w-2 Gogebic 634 T48N,R42N: S 1/2 N1/2, S 1/2 Sec. 26 1s-2 Tula 688 T49N,R44W: Everything east of Main Tula Road, Sec. 28
NEN&, NESE, SWSE, Sec. 27 TS50N,R45W: NR 1/4, K 1/2 SW 1/4 Sec. 34
W1l/2 NE 1/4, SEN%, N 1/2 SN 1/4, SWSW, Sec. 35
3 First 1321 -3 Gogebic 640 T48N,R42¥W: E 1/2 SW 1/4, SKSE, Sec. 13 18-3 Tula 681 T49N,R44%: Sec. 18
W 1l/2, Sec. 24 S 1/2 SR 1/4, Sec. 20
. El/2W1l/2, SWSE, Sec. 25
4 First 1241 IW-4 Gogebic 640 T48N,Re¢2N: S 1/2 SE 1/4, Sec. 14 IS=4 Tula 601 T49N,R44W: Sec, 7

X 1/2, S 1/2 SW 1/4, Sec. 23
N 1/2 N 1/2, Sec. 26

s First 1285 IM-5 Gogebic 280 T48N,R42W: E 1/2 NE 1/4, W 1/2 1 1/4, SWNW, N 1/2 SE 1/4, Sec. 14 18-5 Tula 573  T49N,R44%: Sec. 6
Tula 432 T49IN,R4W: Everything west of Main Tula Road, Sec. 28
71z N 1/2 NE 1/4, SENE, E 1/2 SE 1/4, Sec. 29
6 First 12909 IW-6 Tula 680 T49N,R44M: SWNE, MW 1/4¢, N 1/2 SW 1/4, SwSW, NWSE, Sec. 29 1S-6 Tula 619  T49N,R44H: Sec. 4
X 1/2, Sec. 30 }
? First 1320 W7 Tula 680 T49N,Re4W: SESW, SWSE, Sec. 29 18-7 Tula 640  TS50N,R44W: NE 1/4, B 1/2 SE 1/4, Sec. 28
E 1/2 NE 1/4, Sec. 31 NE 1/4, E 1/2 W 1/4, SR 1/4, Sec. 32

NE 1/4, E 1/2 N% 1/4, Sec. 32
N 1/2 NE 1/4, SWNE, M 1/4, Sec. 33
8 First 1326 IN-8 Tula 686 T48N,R44N: N 1/2 NE 1/4, SUNE, N 1/2 N& 1/4, SENM, Sec. 4 15-8 Tula 640  TSON,R44N: Sec. 29
T4IN,R44W: S 1/2 SE 1/4, Sec. 32
SENE, S 1/2, Sec. 33

9 Second 1009  IIW-l Gogebic 480 T4EN,R42W: S 1/2 N 1/2, S 1/2 Sec. 36 II8-1 Tula 529  T49N,R45W: REverything west of Tiebel Creek, Sec. 2
NN, Sec. 12
10 Second 936 IIN-2 Gogebic 478 T48N,R428: W 1/2 SW 1/4, SESW, SWSE, Sec. 26 IIS-2 Tula 458  T49N,R45W: Everything east of Tiebel Creek, Sec. 2
NENW, NESE, SWSE, Sec. 27 TSON,Re5N: NE 1/4, E 1/2 SK 1/4, Sec. 34
W 1/2 NE 1/4, SENW, N 1/2 SW 1/4, SWSW, Sec. 35
11 Second 82¢ IIW-3 Gogebic 480 T48N,R42W: SW 1/4, Sec. 24 11S-3 Tula 344 T49N,RM4W: Everything west of South Branch Little Carp River, Sec. 7

E 1/2 W 1/2, SWSE, Sec. 25
MANE, N 1/2 MW 1/4, Sec. 36

13 Second 907  IIW-4 Gogebic 468 T48N,R¢28: S 1/2 SW 1/4, SWSE, Sec. 23 1IS-4 Tula 439  T49N,R44W: REverything west of South Branch Little Carp River, Sec. 6
N 1/2, NESW, N 1/2 SE 1/4, SWSE, Sec. 26
13 Second 994 IIW-5 Gogebic 480 T48N,R428: K 1/2 SW 1/4, SWSE, Sec. 13 IIS-5 Tula 514  T49N,R44W: R 1/2 NENE, Sec. 6
NE 1/4, Sec. 24 Everything east of South Branch Little Carp River, Sec. 6 and Sec. 7
S 1/2 NE 1/4, N 1/2 SE 1/4, SESE, Sec. 23 Everything north of Canyon Creek, Sec. 18
1 Second 885 IIW-6 Gogebic 440 T48N,Re2M: E i;z NE 154. W 1/2 NW 1/4, SENW, SE 1/4, Sec. 14 11S-6 Tula 445  T49N,R448: NE 1/4, NE portion, NEWW, southern portion N 1/2 SW 1/4, S 1/2 SM 1/4, SE 1/4, Sec. 4
N 1/2 NE 1/4, Sec. 23 .
18 Second 981 IIN-7 Tule 486 T48N,R44¥: N 1/2 NE 1/4, SANE, N 1/2 NW 1/4, SENW, Sec. 4 118-7 Tula 495  T49N,R44W: NN 1/4 except NE portion NENW, northern portion N 1/2 SW 1/4, Sec. 4
T49N,Re4W: S 1/2 SE 1/4, Sec. 32 TOON,R44M: NE 1/4, E 1/2 SR 1/4, Sec. 28
8 1/2 S 1/2, Sec. 33 S 1/2 SE 1/4, Sec. 32
16 gecond 955 IIN-8 Tula 480 T49N,Re4M: N 1/2, N 1/2 S 1/2, Sec. 33 11s<8 Tula 475  T5ON,Re4w: :;-I/ot South Branch Little Carp River, NE 1/4, SB 1/4, Sec. 29
4, NESE Sec. 32
17 Second 965 IIN-9 Tula 480 T49N,Re4W: B 1/2 SW 1/4, W 1/2 SE 1/4, Sec. 29 11S-9 Tula 485  TSON,R44W: West of South Branch Little Carp River, W 1/2 NE 1/4, MW 1/4, S¥ 1/4, Sec. 29
E 1/2 NE 1/4, Sec. 31 R 1/2 NW 1/4, MWSE, Sec. 32
18 Second 946 IIW-10 Tula 480 T4IN,R¢4N: W 1/2 W 1/2, Sec. 29 . I1sS-10 Tula 466  T49N,Re4W: SW portion E 1/2 SE 1/4, Sec. 7
K 1/2, Sec. 30 ) Everything south of Canyon Creek, Sec. 18
19 Second 1040 IIW-1l Tula 512 T49N,Re4W: Everything west of Main Tula Road, Sec. 28 IIS-11 Tula 528  T49N,R44W: S 1/2 SE 1/4, Sec. 20

NE 1/4, E1/2 NW 1/4, B 1/2 SR 1/4, Sec. 29 Everything east of Main Tula Road, Sec. 28
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cw L PHR ;&«ix 95

(Genersl rraﬁarty Tox )

Cary lake Ceetlon 32 THI1H
Twe ~ectlion 53 TBLlH

seotion 8 TBOH
oection 4 TH0T

Gogeble Bloek

Hatehwood eotlion 13 T48 &
™. seetion 14 T4BN &
seetlion 15 74831 |
saetion 22 148 §

Seotion E3 1484

saeetion 24 148N
seetion 285 1485 i

sactlon 26 148U K
, m@&g 5

weotion
ﬂaetien

Berglard seetion 20 H4BH
Tvie ~getion 28 HAGH

Cut=over f g%

Honsvalue 160

*®

Bergl:nd

4D
feL S
i aw | i

342
424

{Cut-ovaer) 1280

64.0: ¥ 8,700
640 lﬂ 390
?&1.96 4,148
B 0,010

TB01, 06 585,700 = 12,05 value/A o

f.eia'ma per 3l =

«28) or £5.1%/:

W 1204 % 1,200
/480 13,000

] 5@% {uhtuaV@r}

por vl = §§1A2L&

371e35: 5,000 (outeovsy)
618,50 , ﬁOO ‘ gut=-ovay )

%n’ w‘“&.ﬁﬁ W&lu&/ T 1.%303&
per 1 = +.08l6 or B.2g/s

1000 = $6425 value/: « 1.,9333%
per 31 = ,1207 or 12,1¢/.

va,ﬁw = ﬁ"ﬁ‘ls Vﬁlﬁﬁ/» d‘?ﬁ%‘eﬁ
per 1 = ¢,1942 or 18.4¢/.

iefer to Table &, page 6 in :preniix for Tax lnte per

41000 Velu:tion,
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weation 29 fﬁeﬂ ﬁé@ﬁ 640 16'303
weotion 52 ‘mm #4444 400 74600
seotlon 4 T49U K44 818,87 10,440
<ectlon € T495 R4 573.43 10,150
seetion 7 T49Y 2440 800,88 19 2@@
<agtion 18 T40 44 600,96 10,
weotlion 20 T4EY nddy 80 1, m (out 80
gut~over, aores
2 velued at w%ﬁﬂ s 45/
Fa i.gﬁ‘?an per 4l
or
Jeetion 28 T49N H44y 640 8,480 Hadils
sectlon 29 T49N H4di 640 14 aan
seotion 30 T4 444 603.59 3, (:300
~@etion 31 T4UN 447 607.558 é,ﬂbﬂ
section 32 T4 44V 640 $,880
ceotion U0 T49:( 144¢ 840 10,6880
' 'éA‘.iﬁaﬁl"?‘Q =" %ldnlg Tﬁluajf &
8,00784% pmt Wl =
“&p\?l? or ;’ z‘
segtlon 8 T4SN 145+ 516.56 14, &QO

aactian 1,4'3 Tagi gog

- w»h.ﬁm ?31“&/1 i
31;5357‘) o o®m L,U88 or
Ve B/
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ILB b 0 Tokas Gontinu
seighted ..vernge serchartable

ioreupine Bloek (not included beouuse of li;uidstion poliey)
28014964 « 55,1¢/A = 7,050

Fit
Tie

goxeb Bloa
datehwood

ZIuls Blogi
Carp Lake Tw, 7519.08, ¢ 31,9¢/4 = 238,100
wavelield Tw, 1156,304 © 98.8¢/4 = 1125

velghted svarage
exeluding : ore 11,,655.38.".11.655.5%145?,@9
cupire Blook ey avVeI. per o

o 3320,004 © 32,17/A = 106,600

sglghted average
ineludling P'ore

cupine Bloex 1%,457.34....14,&5?.341&9@.@29
oraly aver, per A

seighted .verape Cuteover Tisberlupd
GCogebic Dlogik

satehwood Twe 128B0A « B48¢ /. = 10,490
Berglond Twe 12805  19.44/4 = 24,830

Tuls Rlogk
Carp Laze Tw, B A G lledy = gla

Jeizhted ..verage 2640 3640%
7§ aver. per i

Gogebic only
;a:li, tﬁh”‘&ﬁﬁd ’fﬁ - 1605}1 ’&’a 3 & [
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appendix 63
LUNBER V.I1USS

Czleul.tlon of the aversge selling priee of lumber

(rough, siredriad) was parforaed as follows:

l., broughton’s _taniuyd frice List, duted Hovenber 25,
1949, of current asverage selling prices was spyplied to the
1IiaX flgures for bhe irout Omeek lll .tudy in Tables L through
D5, peges 64 to 71, and gives the current average selling prioe
per i lumber tully for the . honen timber, on the agsumption
thut it is the pane qualily as thet snslyzed 1n the Ivout cree:
111l semle tudy,

2., The next step is an adjustment to sllow Tor the difference
in guality in the ..honen stands., For the low vigor portion of
the stand the tree guallty by butt lug grades were tuken from the
survey figures, For the high vigor stend, the grudes aspumed wers
baged on the relutive pergents by d.b.h. classes found in the
Trout Creek Jtudy only for suger maple snd yellow direh, These
figures, curved and rounded to the nearest 5% are shown in Table
La, pape 73,

Se¢ LUALITY FHICE INLEK wes ealoulated next, OUnly the suger
maple and yellow birch log gruodes wore taken into account, 11
other spoeles weres caloulated in high end low vigor clessifiecution
only. woe tuble 7#, pages 73, V4. From the rxlls 1l an
aVéiaGe UaLITY F.0TOR was obtained.

4 The «Van GE UALLYY F.Clul was applied to the aversge
seiling price obtalned in step 1, to get the sverege price per
HBM mill tslly of this pertioulsr stand., soe Table GO, puges
7%, 76 and 77



Aappendix 64

AVLRAGE ValUi CALCUL TION SHIEZTS
BY

LU R0TAS, WULBL GRADE AND THICENE S

Computed irrices

Broughton's standard iriee List
Hovenber 25, 1949,

(fublished by The Broughton Frinting Co.
of liinneapolis, lMinnesota)

Usoeifaide H=9 ([1lwaukee, Jlsconsin, Jun. 150
5% (ievised)



2ppendix 65
TaBla X » ¥ Gl Vadd . ok it

irice List BSroughtonts standird
ate novzubar 1946,
Falula Will Cdr ozy cough)

LC'EJB ﬁm b ®

Atounilsted

1 o v 2\‘.%
5 (5138) 031598 191
3 (u%.&) ;Qldl“@ 201

16 (1.5) « 000615 390

seleots (5.7) 4 (%ﬁ.ﬂ} 020406 166
5 (44.8 085556 171

8 (17.8) 010146 181

16 (l.8) 000912 260

lioe 1 (184%) 3 ( .4) 000732 118
4 %51. 2) 0905696 115

5 (43.5) 079605 120

6 (0,1 LO00183 188

& ( 4.8 .068?84 135

i0e 2 (128) 3 ( 0.1 ‘09013& 73
4 (71,7 2091776 73

5 (5645 033664 75

8 ( 1.8} 002504 78

12 { 0.1 ) « 000128 Y3

[iDe G (6-7) 4 (3003 0054156 37
3 (17.1 011457 38

8 ( 0.8) « 000536 40

16 ( 1.3) 000871 48

0e B (2841) 4 (18.8) 047208 37
5 | 1.a§ 004215 a8

8 ( 0,2 0005862 40

12 (34.? w7507 44

16 (46,8 » 131508 48

Ties to 3. (22.3)

4 (100,0) 422
4 \ «000 5481

avercge Value por HBY above dute 75.81.

i
i

*  Trout Creek Lill soale Ltudy Total Stsnd Dutso,.

** 1Index =~ The proportion of lwmber volume in each thiokness snd
lunber grode in the aversgs old growth northern harde
wood stand for average milling conditions,

HOTE: lepligible cuantity of 6«4 o, 2 Jom, lumbaer,



appendlx 68

Irioe List DBroughton's .tand:rd

bele Hovembor 1u49
Fetialle #4111 (sir dry-rough)
Thic ness () ~ ¥rice ~goumulated
quarters Lioak** iR sigure
‘L) . e v
5 (B89.6) $131712 216

seleots (J.2) 4 (£2.8) 020792 191
5 (?5.?; 30?05ﬂ4 195

6 ( 0.5 000460 201

8 ( 0.2) 000184 208

1oe 10 (17.9) 3 |{ 0,33 .000837 130
(35,0 082880 1350

(83.1) «112949 135
1.5) 002655 145
0.1) 000179 161

oS e N e e W s O W W

Roandk
s

W AR NR G BN an AR AR W MR W AR s an WS e W G AR AR W AR A B e R B s e W W

%0. 2C (15.,4) 3 ( 0.1) 000154 4
4 (49.,0) 075460 74

5 (47.&} 0725998 79

6 { 2.8 2004312 84

8 ( 0.7) 001078 89

Hoe 3 (5.2) 3 { 0.1; 000058 59
4 {87.5 089796 39

5 (25,0) 013000 40

6 ( 8.7) 0029584 41

8 (10.1; L008352 48

16 { 1.8 000856 34

Noe 3 (90.7) 4 (12.4) « 058068 39
BC 5 ( 9.7) .08977% 40
& (12.8) 039268 41

8 (48,.8) 149816 45

12 11‘31 036228 42

16 («4,5 +013818 48

Tiﬁﬁ ‘U-le‘!.

» 00000

Average Value jpor MBM sbove date $103.25.

*  Trout Creel Mill Seale study Total .tond Date.

*% Index = The proportion of lumber volume in each thiokness und
luzber grade in the average old growth northern hard-
wood stand for sversge milling conitltions.

103,25



sppendix 67

Frice List Oroughton's Ltandard

Lote Hovexber 1949
¥oleBe 12312 (air dry-rough)
Thlckness (%) | agoumulsted
n_juarters DiaL* * Figure
. # - . A3
4 (98;3; +190702
8 ( 0.8 001552

12 ( 0.8) .001552
selecte (7.7) 4 (%5.1{ © .073337 145
8 { 3.l 002289 150
12 ( 1.8) 0013686 185
No. 10 {15&7) 3 ( 0.6; .Qﬂlﬂﬁa 100
4 (96,0 160320 115
8 { 2.8) 004175 138
18 { 0.98) L001503 158
No. 8C (1942) & ( 0.1)  .000198 65
4 (90.13 172992 71
8 ( 7.7 014784 8%
12 ( 2.1} +004032 98
to. 3:C (19.1) 4 (25.8) « 048138 40
8 (74.8) 142888 50

Y A N AR S W e M B W W e W e g TR R e R e e e e e W W ae e W

llo. 3BC ‘17‘9) g gégqgg .92?59% ;g
R 5.4

average Value por HB above date 93.44,

*  Trout COreex Kill Jeale study Total itand Uenta,

¥* Index = The proportion of lumber volune in sack thiekness
end lunber grade in the average old growth northern
hordwood atand for aversge milllng conditions,

Hegligible quantily of 9~4 Fid, vels., No. 1 Common,
live 4¢, given sune price as 6-&«



TABLE aA ~ LV 5008 VALUS CAICUL TION SHERT FuR HED 1PLE

irice list ZEroughton's _tendsrd

ate Hovenber 1049
Fe0.58, 4111 (4ir dryerough)

LUSBLR*

Thicr neas (&) soowmulated
¢ a ,ﬁ”;ﬁgm

030295 $135

)

4 (55.5)
5 ( 3e4) 008546 140
8 (41.1) 028389 160
Seleots (6.0) 4 (az.vg 080520 115
5 (1643 009780 180
Hoe 16 (1645) S ( 1eB) 001880 %0
4 (79.5) 131175 100
5 ( 2.6) 004250 105
8 (16.,7) 087555 115
Hoe 2¢ (16.7) 4 (86.9)  ,145123 62
5 doe2) 007014 67
8 ( 8.9) 014863 77
Hoe 3.0 (l.‘ﬁ} 4 (100.0} 0014030 Bg
Noe 3BC (52.5) 4 (1&.5} 078125 39
8 (018 004800 42
12 (48.0) 252000 40
16 (36.7) 182675 41

1.000000 66,19
avernge Value par MBM asbove dote $66,19.
¥ Trout Creek 1111 Jeale Utudy Total Stend Data,
** 1Index - The proportion of lumber volume in sach thickness

and lumber grade in the average old growth northarn
hardwood stand for asversge milling eoniitions,



apperndix 69
TABLE BB = Vo G Valis CalCUly

irice list Droughton's ..tanderd
ate Hovenber 1949
e \:%B; ¥iil (;4 ir fy‘*fi}ugh)
Thicknass (%] sseunulsated
in guarters o Fig!

1.5 (29,9) §15.1) L045146 5100
1.3)  .003887 110
(83.6)  .24u064 115
selects (13.9) 4 (34.3) 047679 90
B (85.7)  .091323 105

4
]
8

{ 1.8) 002232 4]
(46.4)  .057536 80
(51.8)  .084232 95
0. 2C (15.2) 4 (5&.5; L0856880 60
e (43,5 .066120 66

4 §l4¢9) .010728 38 |
8 (85,1}  .081272 42
4 (xe.s! 042372 U8
8 (B0.2 171628 42

Hce 10 (12.4)

OO

Hoe 340 (743)

L - e
1*50. 333 Eln‘)

1,000000 79.75
ng:mgsa value per WHBY above date 979.70.
*  Pprout Cpeei will seale study Total Jtand Jata.
*%*  Tndex = The proportion of lumber volume in each thiokness

and lunber grade in the esversge old growth northarn
herdwood stand for averege nilling conditions.
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TaBLB QO = ¥ aGs ViU On CUL P Ton Off Bf ol BLACT OB

Fries List Dbroughton's .tandurd

Date dovenber 1949
FeBa #111 {«ir Tyerough)
Cidoil :
TRLOLNGES (2) secwulated
Lo suarte Jigure

Fas (17.1) 4 (76e9)  o131450 4135
6 (28,1)  ,039501 145
Jeleots (5.9) 4 (75.7)  ,044662 120
6 (24.3) LO14337 1350
i0e 18 (17.4) 4 (Bl.3)  .141462 90
g (mm; J016444 100
8 { 8.1 L014094 105
Hoe B0 (16.5) 4 {80.0)  .132000 68
8 (20.,0) « 033000 78
Hoe 350 (5.7) 4 (41.7)  .023769 38
8 (58.3) 033831 41
0. SBC (37.4) 4 (25,1 095874 38 |
6 { 1.1 004114 39
& (73,8 276012 41

1,000000 P4480
AV@raga value ser MBM above date 4,96,
¥ Prout Creel: Hill seale Ltudy Totel Jtand Data.
*%  JIndex - The proportion of lumber voluse in esch thickuess

and lumber grade in the average old growth northsrn
hardwood stend for aversge milling conditions,



TABLE DU - oY G0 VALL

irTice List Drouwshton's Stsndard

Date Hovernber 1049
Felella #4111 L dr ryevough)

LULB R

Thie-ness (o) secwmalated
in guarters R Al FLoire

Moo 1C (46.,3) 4 ( 3.4) 013742
8 (90.8 < 420404

16 ( 5.8 026554

lioe 20 (14.6) 4 ( 4.3; 006132
000438

« 139450

R e

>R
&‘

L ]

g

i
L]

_-oem W W AN we W e W

106 GU (348) 4 B9 +018720
8 71 « 048280

- e R Ae R N e e

1i0e 40 (26.6)

¥

+O03660
. 363540
« 005365

. § o g

Pl
©w

L ]

W e e W B R R

¥

Nice B0 (547)

¥

e th i lﬁr‘!wﬁl‘tﬁ
e OO OO

L]
f

»

08

o~

<

B o . S

b

1.000000 66,10

sverage Velue ner LBL above date, ¢68.19.
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appendix 78
iergernt of the number of treas withln esch dbh elass containing

butt logs of the various juslity sredes after removal of 364 of
the voluze in = businessman's seleetive cut.
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X {Lake States tizber)

TiBLE FF =

(fzotors to be weighted by log sesle volume found by “oplying
average d.b.h. (underlined), ageinat adjusted price culoulated
fron Broughton's irice iludex to segure estiumated lumber fally
price of timber,

SUGAR ILPLE* _
“Tree ,usllity Crade (grude

an of butt Lo
s pﬁ%ﬁe Tadex
12 +00 <57 84
14 «97 « 21 84
dsrS ' 286
.ﬁ%
‘ 55 held :g;
: : - 299
§% é' % 1.9 %t%%
! + 00 %:%%‘ -
| j 1438 1.09

Tree guﬁlity Grade (grade

avh ¢ butt log
Price 1ndex
12 «00 ) 54
14 1»02 280 « 69
20 2 1.01 86
.35 %f%%‘ f%%
fg l.gg l.16 « 96
et & i : 'Elv%;
- qu ﬁ%
28 l.49 o5 1,02

* Use kiuple snlso for Bleek ish and Deesh,
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L (Laxe Jtates tisber) Continued

12 « 00 .96
lg 1elB « 94
]
#——H
20 1.18 .Qﬁ
a ”m
5
ﬁg lugﬁ 1.02
2 1,2 08
bR
g§ l:ﬁg 1-0;
i
% ﬁv 1268
w«ﬁm
varlatieua by eize only, no data

dbh Svallsble for vapletlon *w*ruﬁ

14 i..é% 69 126 113
22 lqu .gg l1.11 l.gg
o) -g? 1.04 l«ga i.gg
% > G vt T uae I
52 +90 1.19 98 1.7l
56 1.31 .25 1&22
# ~ abd——faih
44 «91 loﬁ?
50 88 1,59

“* Use Hemloek for Cedar and shite .pruce for ithite i ine,
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~verage Yolue per JIU

dalghted Value MM

aaslity faotor X 0,978

sdjusted average Valus ¥7%e20 CHL mill telly
tnif ciryumug}h)

Ayerage Velue por B ('3‘3‘!’@:&13»31‘ 1949

feighted Value MBY

Tuslity faetor P 4 %.g‘% ; Qﬁ%
sdjusted avoerage Value ¢110.8 v 97 ? r ;;3‘* mill gﬁuy
air dry-roug

}:i Sil, 43 4
Avorage Value par NI (Hovember 1940) 461420

delghted Value IR

Luslity fuetor 2
adJusted svernge Volue % % r LBd mill tally
air drye-rough)

average value per [BM (UHovomber 1940) J74.96

wWelghted Value LI
wuality faotor
adjusted aversge Value

% Wr LEG 2111 tally

{4lr dry-rough)

average Value per MBY (iovember 1949) &79.75

Aeighted Value iBH

mality fsetor ; %'%é

wdjusted .verage Value b gi LBY mlll gk;lly
sir dryeroug
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CALOUL ol of A atTel AV S OGE Daiilog poaes (Voils) Contisued

2 ' ,
SEWO
average Valus per LBL (Hovenber 1949) +90.44

w8ighted Value kB
Lusllty feetor
sdjusted average Value ¢ sc;, y) i

G.00 per LB mill tally
(alr iryerough)

Welghted Vslue M

wallty fasetor A g L,%%
adjusted aversge Value 4B w az %&k z;ailégﬁuy
HAT A}‘*?a-m

Aversge Value per KB (uavwr 1949) $8I.08

High Vigor On
%eishted Volue MBS ¥83,08

suality foetor
;djusted verags Value o10 por NEM mill tally
{iir drye-rough)
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PORCUPINE BLOCK

CLEAR CUT

AHONEN LUMBER COMPANY
IRONWOOD, MICHIGAN

COMPILED BY 0ZZIE BENDER
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