&8

aro:s of poor slte quellty and aress on which -
reproduction is poor.
7¢ =0rder in which work will pProgress,
(12) Records of cost and accomplishment,
(a)} Weelkly progress of asreage covered to be
shown on bes: mar.
(b} & monthly record of man<hours and accomp-
lishment on various lines of wori, such ast
1. 8Bnag falling,
2. Sanltation outting,
3. Cleaning.
4, Thinving.
fe Elash disposol,

{e} A record by specles and tree class {mapling,
pole) of the number of trees released and
nuaber cub,

(&) A tally of %he snaps felled on area.
(e} A simliler telly for sanltation trees felled

an aren,
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The seteup for the administration of this work

san best be shown by & "linewstaff® dlagramg

Reglonal
Porester

Chief
of

Management

Re 0O¢ Insnasctor

Bxperiment Stetion Inapector
and
Office of Forest Pathology

Porest
Bupervisor
Technical  Aceounts Sapply . Gamp
Assistance Construction
Stalf Man
or

District Ranger

Camp Superintendent

Assistant
Technielan

Foreman



DUTIES

As worked out for the Californis pine rag&an;tha
chief of management, in sddition to approving projects
and prepering general plans and instructions for the work,
mekes the allotments, orders the equipment that cen not be
better ordered or purchased locally, and selects the cemp
superintendents and asslstant techniecisns, The Torsat
supervisor llres the labor and is responsible for the cone
duct of the work for cemp censtrustion, adminlistration,
supply and accounts. Experiment stetion men and rezional
office lnspectors will ordinarily function in advisory
capaelties, The decislon of whether e supervisorts staff
man or a dlatrict ranger should be nut in charge of the
work must be made by the supervisor. Probably a staff man
should be appolnted since a ranger ususlly has plenty of
work of the ordinary routine to keep him busy.

A thirtyeman cemp was found to make an efficient opw
ganization in the pine region. This unlt consisted of a
camp superintendent, two assistant techniciansz for the stae
tistical field work, two or three "straw bosses," twentye

four laborers, one cook, one bull cook, and one flunkey.

1s UsB8.F,8. "Inatructions and Information Concerning
?tand Improvement Work, California Reglon." Pages 13-14,
834+
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The duties of camp superintendent would consist of
complete responsibility for all cemp activities, laying
out work for the arawé, making inspections, and submitting
reports to the supervisor,

The duties of assistant technicilans would be to este
ablish area control lines, make progress maps, and take
care of the "slave" work on detalls.

The "straw bosses", or foremen, would each have act-
ive supervision of a crew of 6 to 12 men and be responsible

for the a:tual cutting work.

TECHYIQUE OF FIELD
WORK

TRATNING

The first move in tralning the men {"ecuttsrs®) 1s to
make sure of the fact that they understand the desired
objective. Obviously, the lmstructor must lknow what he is
trying to lmpart to the workers. If he does not succeed
in showing the men what is wanted, no amount of training
willl be beneficial., Just as any man can shove cants
throuzh a sawmill edger, and make "boards™ without any
knowledge of grades, 80 can the forest worker "slash down®
treea and not know why he 1s doing it. To instruct the
mén In the "why" of the work, several methods sre availe

able. One way is to Llaze the trees which should be cut
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or left (it 1= preferabls to mark the trees to be
cut siunce scarred crop trses ere liable to funsi atbeok)
and follew alony wlth the woricers as they cub, telling
ther why such trees wore or were nob maried, The psy-
choleozy of this methied ls fo geb thwe men Lo ask quesitions
and to try znd plok out wny ulsbtakes mede by the markerds
L8 the rosder will percelve, thizn Le .ore or less of a

£

mechanionl slow In resulbte, bub prou.bly the Lest

e e RO Y I - . ¥ by [ R
rlan for workers who zrye nol siilled woodumen,

Another wey s Lo Lell the sen whalt 1o wanted and let

instrost theanslies,

)

then po eheod and by irisl
This %8 n shorter method, tab Lthe Inlitlal -esults ore not
very encours ings IU presupposes thal the moobers of the
cutting crew ars tralned woolgmen snd wve sufficlont ilne

telllizence to zet a orasp of the sltusblone

A combinstion of the btwo moebl ia wore dosirables

This iuvolves a shord prelimleery lustoustion of & day orp
two, whereby tieo men are told why the work is Leing done,
followed Ly - demongtrution of tihwe mebhods Lo suploy in

different stunde. They then veglin actusl custting. Since

4

ne one metiicd will meet «ll the conlitious encountered, 1%
is besi to nhave oxvert markins in advance o7 the crew for
& period of seversl weeks, The exnerisnce ol the writer
1s thet 1t tokes arproximetely 4 to 6 wesks to traln a

erew provorly. wilh Lleerperienced woodsmen the time may
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be longer, Mixed stonds are more dAifficult than pure
stands, Unsven aged or siged stands are nore perclexing

'S

than stande of the same consral srown lovel., After otbe

ting in e merked e Jay or two, ths loverwmn

should ascenble ths men wnd zale it one man to desisnate

the brecs e would cub sut of & smell wmeritsd arcsa.

e T s P %
s Loaan iy TR ko Lle

S Ry

The surerior tlLen

I W, o G . “ P RV SN o iy e s
undersitands the prinelnles liw ald nave s

- - oo iy & % . o 0, 2 O S y
rocgon IOT svaryioain; hwe hes dono,  Thisz fyoe of  cone

b

L S W G ek TN JTUNNE. ACUUN. SN S e iAo/ T
ference" dozs muel towards SURE NS awsd 38 tlafen oy
. Lo - we upnn S ¥ e o Ao ¥ P TR VR SO NI S L
recsulis as vell ar maklng the culbbor interssted in the

works

the meaa Lo charge of the orew snonld gueus Bhe DPCm

o g SRS ooy & ey
gresg ol training

s g 5. T I s gt ram T X g v g ek T 578 g
In the iighh of sooonplishuent, IF, withe
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in & weckls tlue, the culters have rosped

3 g v ST T B Yy At e i P 2
Tundementels, ssbtlafectory vrosress is

g S . y . s - , S S o, M p
1. That orop btryees are selected on she Laals

vigor, by sreclss. Ttralght
stems, lenzth and wildth of ﬁr@wn; dense
Tollare, henltiy arpsarancs, and rots of
srowth are "indlcstors 7 bo uzo.

2. That the grimmry objientive 12 not exsct
snacing bub to slve the selected eroy trees
Troner srovia; srace and room Tor Jdevelope

%

msnte +his relteraies the principle that
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3¢ A tree im not cut unless its removal benefits

anothoer,

4. That individuals growing on the outer edges of
groups should be fevored Lf their removal would
materially reduce the total crown spesce ariginm
ally occupled by the group. The cubtber should
realize that this may entail the leaving of an
wndeelirable specles at times,

5. That leave trees cannot be chosen by looking
at the bases of the trees, A "size~up” of the
treea from the crown down is the only method of
making selectlons. ﬁ

APPLICATION

Cleaning and Thinning measuras

Crews conslsting of 5 to 12 men and one fore=
man are started out in desiznated workable aress,
the arecs belng elther encompessed by leg:l subw
dlvisions or by topographliesl boundaries,.

Standard squipment for crews in the fir region
consists of 2§ pound double bitted axealnnd in the

2
pine region brush hooke and one to three axes.

1. Us84F.Ss "Report on Project Costs"™ Stand Improves
ment, Fremont, p.6, Mareh 20, 1935,

2+ UaS.F.8, "Instructions and Informetion Conserning
Stand Improvement Work Cslifornie Region.™ page 10, 1034.
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s are worked in strivs, the men abresst, with

B
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aither ond mer ac ing az "whesler® for bthe nreviously

worked sty Iz the ponderosa ploe reslon e ceraw of 8

o 8 men Lo Lion
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slnce the reprod

oocurs I irterverln, open spgces. & Lurge

3 aTOW wmuch Tovr one

e g 6 I N
L BRTOnG OUuT D

2haln in wldth 1s slhoul the

avyviae, 4 shrin

wedoe onw leader. The denslty

&

ivelyv, Like obher setlvlities 1n Lo woods, work should be

done on an "up-nill? basls. To any one wio hes tried

sround abuove s bree and eubbling b,
the dLfficulty ig apperent. The pobtoms of drevs or ra-
vines malte zood buaso llnes in eresas where Ui topogrephy
is broken, 4 "conbtrol™ strip ls aude by cutting from the
heed of the Jdraw un t2 the crest or polnt on one side.
The crew bthen welks down to the bottom of the ravine and

5

brings up snothey sirlp

¢
b
H

- N N N ak U . SN
carallel Lo the Jipst sirdis op
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‘eutting into the 1nitial strip, dependins on the lny

of the laud. An added advantege of this "backebrecking®
method s that the crew has nn op ortunity to look over
the work wnd corrcct eny mistakes., If a narrow bench

18 st the ~rest of the hill, the lesat striz run un the
hilt son Tawing sround® and tpoat tha aidn, blelng In wlith
the tormminstion of the in’

the draw is worked ir the g me

Tha foremen must wateh snd sce that the croew adjusts

1teolf Lo the

o
<f
o3
4
4
=
3

3

ne o denslty of the stond, The tendency
1s to cub too heavily in oren stends 2o koo ightly in
dense stonds, The former sncourares goll deterloration
through wadue axposure of the site whilc the latter doaa
not onen the wstinmd sufficlently to Justify the work belng
dornes

Topening up® 8 Uouglaz Plr abtend mauly 15 much more
hepmful thern in pondeross nine nrens, Pire, belns less
tolerent then the £lp will ched 1tr lowe: bLronches and
rrune up naturally unless oroned ton sﬁteﬁ@ivaiy‘ Fip,
on the other hand, will continue £o producs heavy alde

1
1imbs even after the stand has 2losed from the thinning.

l. Meyer, W, H, "Thluni A ¥
Fle", Jeornpl of ﬁ*“!“a’*ﬂ o
gember, 1051,

peri=zents in Douwslas
srol  4B153T-040, Sepbw
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This would indicute that pruning is a complimentsry
meesurs in cleaning and thinning work, especially in the
Dougles fir type. On pages 48 and 49 18 shown an eansy
method for cubtling ln sepling stands,

Pleture "A" shows a Doun-las fir sarling with the
woriter raoondy to beoin cubtinc.  In Picture A%, two
"awives", one down each aide of the bole, have been made.
In "C", the top has been lonned off, and in "D" the overw
ation is completed by felllng the apright stem, With this
method, only four Llows with a bBrush hook 0r axe ATe Pé-
quived. Hote how the sleash is Yoreased" close to the
groumd+~no scabtering or handlineg belns nsecusary.

Liberstion nmaasures

Liveration measures con be carried on in one of two
ways. Yney cen be done by the sleaning: and thimming crew
in eonjunetion with thelr resular work or by twoeman crews
selected Lo carry on the work separctelys, In elther case,
wher:s tle 1iver tiscn involves relling the uwidesiraicle over
story, suci: cutting should be done cefore the lmmediate
stand is tninoned or cleaned, If the understory is trested
firet, the leave trses ars e pssod Lo Jamase when the llber-
atlon is w des Vhen such damsce occurs it nullifies all
vraevions woris, since no tress are svaillsble Lo replace

the injured crop trees. “here sufficient liberation work

is necessary, the acvolntment of two-man crews is recommende
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ed. The docision of whother to fell an undesirable ovorw
story (wolf trees) or to remove it by ;lrdling {or poison=
ing) 1s often Aifficult. The answer depeuds upon whethap
reproduction is prssent or 1ot beneath the tree, how much
damace wlll be caused by the felling, whether the conditw
lon of the reprodustion will st nd sudden prposure, the
size and age o Uthe wolfl tree, the {ire mﬁfifﬁ; and how
much mechanical injury it will do to the crop trees when
girdled or polsoned (at the present time no data 18 avalle
able on the use of polsoning on the Faciflc soast although
its uga 1n some cases 1s recommended Ior the Rastern £op-
ki
ests) . Hawleywpoints out that unless cubtln: end taling
out the merchantable material will st least pay all exe
penses of the work, girdling should Lo smplovyed.
Throughout most of the pondercsa pine and Douglas
fir reglons oak (CQuercus avoe) 1s a ssricus overstory probw
lem in youn: stands. This ocek ghould be rancved, but the
question is "how, «nd in what quantltles " No specifiec
rule can Le cet dows for the method of removal since "no
two shows ere alike,” ond the dlsposition of the osk must
depend on the In tors given. In general, it is chesver to

ent trees which are les: than 8 inches in dlameter breaste

s o Ao

1. Hawley, Re Cs "The Pra-tice of Silviculture, Third
edition, pagoe 135, 18356.
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high, and girdle those over 8 inches. Girdling, to be
effective, conalsts of eompletely severin: the aambium*l
Even th&n, the tres 1s not always kiliadg One oak and
one madrone (Arbutus menzlesil), girdled on the MeDonald
Torest, are continulng to live 5 yenrs after the time of
girdling, Conversely, mature trees were found to dle
elther the first or second yesr. An axe is & good all
around tool for girdling measures.

Somii oskg, instend of belng severed complstely, can
be left “hung to the stump” so that the flow of "sap”
continues into the down tree, rather than being expended
in forming stump sprauxa.3I do not mean to imply thst all
Onira should be cubt, Reproduction in both pine and fir
stands comes 1n readily under osks becauss of (1) lower

temper ture 1in the upper soil surface than would be the

ease 1n exposed ares, (2) higher soil moisture

1. Churchill, H, L. "Girdling of Hardwoods %o
Release Young Conifera". Journal of Forestry, 253709
714, 1927, | |

2« Starker, Ts J« unpublished menuscript, 1636,

3s Appelachlan Forest Ixperiment Station, "Forest
Improvement measures for the Southern Appalachimnas
Technical Pulletin Ho, 476, puge 20, 1935,
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sontent, (3) suppression of competing vegetation, and
(4) lessened scldlity of oak leaf litter, as compared
with pine or fir litter,

These observations were completed in the summer of
1936 by Charles Lord.lﬁa found that on a day when the air
temperzture was 78°F,; the soll temperature was as high
as 113°F. on exposed areass

The removal of wolf trees from the standpeiﬁt of
fire prateétion, usually limits the method to ac#ual
felling in hazardous areas, Tnis would prababiyrinu
clude any arcas outside of the 50 called “fegvhaltg“
If gircled by the crew, they only add to the fire hazard.
Intensive protestion for several yeers following the
troatment would be the alternative measures

TMPROVENENT CUTTINGS

In making lmprovement cuttings, the crew is perw
forming essentislly the s:me operation as in cleaning or
thimning, except that the operatlon ls carried on in
stands rast the sepling stage. Hawlaygatataa that imyQ
rovement cubtings are needed only in stands in whlch
cleanings were not made early in the rotatlon. It is

recomnended that the trees to Le cut Le marked, since,

l., Lord, ¢. M. Unpublished Silviculture Manusoript
page 4, 1935, .

2, Hawley, R¢ Cs The Practice of Silviculture,
Third edition, pags 177, 1930,
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usually the time necessary for members of the crew to
make declsions more than offsets the time of an expert
merker. Also, when a crop tree ;s felled by mistake,
theylaés of such a tree amounts to something, due to the
slze end age classes represented, In stancs of Douglas
fir 60-70 years 0ld on averm-e sites, the Forsst S@rviaol
suggests a spacing of 12 to 15 feet. In this type of
work not ali trees will be cubt, At the present times, the
Northwest Experiment Station is exgﬁrimeﬁting on eliminat«
ing defective or undesirable trees by cutting or glrdling,
oé by a combinatlon of the two. 014 growth Dougles firs,
balsam firs, and hemlocks are the worst offenders,

In the Diugles fir stends interspersed with aldey
- (Alnus rubre), what we protably will do is fell er girdle
the interfering alder. Since alder commands & good mariet
price for furniture and match stock it deserves resprosente
ation in the final stand, especlally on sasily sceessible

citess One things asainst alder though, is its short,

1. U.8,F.8, "Stand Improvement® Forest Management
Handbook, Reglon €, part 3, paze 9, 1935.

2+ Paclfic Northwest Forest Experiment Statilon
"A Working Plan for Stand Improvement Study" in Defect
ive Diuglas Fir Stands" page 1, Sept. 12, 1935,
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pathologlcal robtation; which Westveld asets at 50 yearas,

The crews are equlpped with the rezulation elling
equipment, saws, axes, sledces, and wedges, slong with
the neceusary saw oill. As indlceted, the treses to be
renoved should be marked in advance by an expert marker
who tags the trees writing oo the tags whetler the iree
is to Lo felled or girdled, the B.V.he, and the specless
A3 ithe Trze is treated, the workers c¢ollecct these tags
and turn thew ia at nizhtlall. Thls procedure permits
g cieci on each crew, as wsell as furnisiilng data for
cost end treatment rescords. The rule of thumb that "an
avera_e day's work for & set of ¥Yfallers! 1is 500 iﬁeh&s "
should be the standard, ﬁlthaugh where the walking dlst-
ance boelween tress 1s long or the topography is rough,
tils Tigure eannot Le attalned, |
PRUNTHG

In zruning, the crew must uvnderstand thet only final

gror trses should be "dressed un.® Comaon sense dictstes
this procedure, since pruning donc on trees wilch 40 not
entor Into thwe final yleld amounts to notalws mors than

2
wested effort. In the pondeross pine tyve, Woodbury

1. TVestveld, R,H. "aAppiled 8ilviculturs in the
United Otetes' p. 209, 1838, '

2. Vooduury, T. D. "Meworandum Regsrding Trin
Lo duglons 2y 3y and 8 to study Stand Iuprovement Act-
ivities." paye B, 1935,
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8ugsests that 60 trees per acre should constltute the
finel crop, which would me:n acbtuelly pruning 80 trees
per acre, thereby ellowing a safety margin of 25 per eent;_
In the Douglas fir tyve, the United States Foreatb ﬁ@rvi@a 
states that 100 trees per acre should form the final
eron (approximately 201. 201 spacling) éné here sgalu, & rew
placement marsin of 20 per-geunt amoglﬁ be provided. Toe
straightest and cleanest trees in the stend shiouwld be the
geleoted eron treas,

Stands avove uvertaln dlameter 1%mits should be passw
ed up by the crew,. Héwlayé, Starkapd, and others agree
that trees over 4 or 5 inches Qebalia should not be wark&ﬁ;
sinée one o tuae princlples o artificisl pruning 1s to
restrlic” the central hnotly core to & smsll dlameter, therew
by fevoring tos developmeni of a&s much clesr wood asg POBBw
Ihle.

How mueh of the live crown should be removed (in ode

-
4

s B T TN Y - = : 1 3 e, o . v u Ry Bl s
ditlior to toe dead branches) ~resgsonts another

In the Dwoglas Ilr vegion, thoe Unlted Stabes Forest Serw
A i Lo -

vice recorcends that only desd brunches should be removed

1o TefieFo8, "Stand Improvement" Forest Management
fondbook, Reglon &, »art 3, puase &, 1035,

2 Hawley, Hel. "Toe Frgcoblce of Silviculiure.®
O Starker, T, J. "unpublisied manuscrint,” 1954,

4e UaBei284"8band Inprovement" Forest “arggsment
dandboolz, vert 3, page &, 1335,
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in open grow: stands but accords with others in

stating that in closed stands, "live branches may be
reqaoved up to but;nﬂt including the highest of those which
interlace with the crowns of adjolning trees." A further
provision is that where heights of trees permit, Douglas
fir should be pruned to & height of 32 feet, and ponders
osa pine to 17 fest. Starkerlbaliavaa that all of the

live lower brancies and sone of the live mldw-crows bDranches

o,

are little more than self sugtainingﬂutﬁat iz, Junstead of
providiing for the growbth of the tree bole, thoy sanufacture
only e ough elaborated food m terlal to keep themselves
alive, Ho sonducted several erperimeunts on the MeDonalad
forest which wo.ld ifadicate that there i1s & basis for such
beliels The tabulited results are shown on the following

page.

1, S8tarker, T+ J« unpublished manuscript, 1934.
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PINZ 0N "BALD HITL", MeDUWALD FORLST

Averape age of stand, 7 yeurs,
Pruned December, 1954.
Measured OctobersNovember, 1935,

Humber of trees 1n sauple, 100

1034 1938

Unpruned 1216, 78 1342.,80
Average 18,17 13442
Two whorls removed 1630,00 16380,756
Aversage 18,39 16481
Three whorls removed 1786775 170&.78
Average 17,68 17404

RESTL .
Greatest lasder length for 193435, unvruned.
Decre: se 1u growth 19355 under Y34; & whorls resmoved.
Greatest accelerated growth, 2 whorls removed,

4 pruning erew can consiat of men worlking individe
“ually or 1n pairs. Sauhartlfound that in pruaning bouglas
fir plantatlons, aze 20 years, taat an eight men crew (with
one supervisor and one marker) formed an economical unit

wiere the work was carrisd on individually. He found

1. Seubert, J. "First Report on Experiment No. 1,
Mount Hebo, Siuslaw Forest--ilethods of Pruning snd Slash
Disposal® page 3, Jenuary 14, 103G,



88

that st one men carrying two saws, or with #agarata
men carrying long and short handled saws, the first
method had the following advantoges:

{a) The trees have to be located only once.

(b} It is more restful to use two methods of pruning,
Praning with the long handled saw is tiresome
work, and 1t is restful to change often,

{e) Tach man does an entire tree, and therby vermits
& checlk on hie efficlency (treecs are tarped in
‘advance and tags are collected es pruning is dons),

Under no circumstances sghould a man be allowed to

prune with an axe, Hawleylstates that an gxe 18 a danger~
ous pruniné tool even in the hands of an expert axeman,

It 1s virtually lmpossible to secure a smooth cut, while

on the other hand a Jjagged wound usuelly results, Not only
does such a cut cause pitech -ockets to form but gives entw
rance to dlseuse spores., A smooth cut close to the trunk
which can be accomplished with short and long handled saws,
is the wmost desirable method. In coupsrison, pruning
shears seem cumbersome and slow for efficlent use, as well

as requiring considerable museular effort to work them.

1. Hawley, R. C, "The Practice of Silviculture”
Third edition, nace 185, 1935,
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cosTS

Cost records are an lmportent item in forest ime
provement work, since they furnish a measuring stlek of
what 1t i1s going to cost to treat a given stand. Dus,
however, to the variadblility of stands and the lack of
sufficient dats at the present time, cost flzures cen be
used only as an indlcator of what the approximote charges
will be, Other considerations such as the desires of
management, the type of lebor, and the like, slso ine
fluence the charses, Since we are interestsd in the pres-
ent net worth of all future returns, 1t would seem that,
mechanically, our technicue of getting the basic informe
ation sghould c¢all for high standards of nceuracy.

Costs ars divlided into two categories--direct and ine
direct. Indlrect costs include the charges mede for superw
vislon, and as such, cennot be allocated to definite units
of accomplishment, Subsistence, cemp housing, transveort,
and mlacellaneous are other indiract costs. Proovably the
best procedure to follow with iﬁﬁireet gosta L1sg to ahﬂé@ﬁ
them agalnat accounts on the besis of man<hours of direct
eost, and pror:te them periocdlcallys. This step comes under
ordinary bookkeeping procedures Direct costs are costs
which can bLe definltely segregated and charged to active
itles which are measurable in terms of acres oy number of

trees,
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They 1nelude.prunimg, cleanin , thinning, sanitation,
liveratlion, snag dispossl, and slash disposal, It ian't
necessary to delineste sanitation, liber-tion, and snag
removal measures to any particular acre, ’?robably what
we will do 1s put them on an average acre basls (divide
total cost by number of acres treated), aa'wali as scompute
the man hours per tree for euch type of trestment., This
1s acconplisied by means of the aforementioned éyatam of
advance tagginge. Knowlng the raa#an fmr,*anﬁ the kind of
treatment, total hours worked, 1t is s sluple procedure
to compute totals, daily and periodie, snd ascertain on &
percentage basis the number of trees, as well as totsl
d.b.hs inches for each class of tre tment, These percente
ages "times"™ the total man hours "times" the aversge rete
of pay ner hour gives results on a dollars and cents footing.
This data is worked up in the office by plotting falling
time por acre in terms of man hours of labor over total d.
behs inches cut per acre.

In cleaning, thinning, and pruning operations, it is
desirable to know, in addition to costs, the relationship
betwesen man~hours cutting time and the various diameter
classes, the time required to tre:t an area, what happens
to the stund after it 1is treated, the afTiclency of various

kinds of tools, and if approximaste crop trees spacing and
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selsction reqguirements =re being satiefied, To get the
deelred information plots are established and field

studlies conducted,

Plots for the purpose of time studies can be selects
sd at random. In fact, it nay be a good policy to choose
the site upon which the time study is to be made and
thersby secure a smaller spread of diameter a;aﬂaaa for
any one plots In canatruatina,earvsa_frmﬁ,ti&a ptudies »
plotting cutting time per acre in terms of man hours of
labor over total d.byh. inches cut per acre = a better
relationship can be shown, |

On the other hand, what we are interested in obtaine
1ngvla data for averasge stands, and u&@&liy'wn cannot do
this by depending on coular estimates. The tendency is
to plck out only the best sanmples in this type of proe
cedure. To avold eny warping of dats we turn to the line
plot system of smelestion. A mechanical method, it eme-
bodies the principles of sampling outline by %asunéin
hls writinga:
' G ﬁaﬁplta should be truly representative of the

stand,
b. There should de fuw gamples to a “"place” dbut

plenty of "placea".

1. Hason, Es G "?oreai~ﬁanﬁuratiwn”'aeeanﬂ;aditiun.
pt 135: 1934: .
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I

¢: S8amples should be chosen systematically-e
"as they come", There ahould ve no aitempt to
select them by ocular methods,

d. Samrles snould be accurately measured.

One man, wusing a hend compass and pacing, can lay oub
the plots at predetermined intervals. One way to delineate
the plots frow the surrounding srea is by using string suse
pended from the branches of trees included in the plot, or,
if no trees aro nesar the "line," mldway stakes may be used,
The corners should Le definltely located by driving in
temporary stakes, which later gan be replaced by "permane
ent" stakes, thus creuting a permenent plot. These corner
stakes are orieanted by the compass and distances betwsen
them meusured by a 6.6 "foot" stick, Plots one chain by
a half cualn {cne-twentiectlhl of aun acre) are of sufficient
size, and enough plots to represent one percent of the net
acre siwuld vc set asides The loeation of the ploits is
noted on the survey maps; and from thlis a permanent record
is medes DBolore cuttling into a plot, & stand table, by
species, for both the "out and leave" trees should be made.
After cutting, the area 1s checked tﬂ'ﬁﬁﬁ 1f the cutting
practice coincides with the established standavrds, The

cerew, o course, whlle cuttlng through the plot is timed,
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It 1s good policy not to tell the crew that 1t iz being
clocked, since there is then a tendency to spesd-up the
operation,s Two techniclans can best handle the checking
and recheckinge~one calling out the trees and the other
tallying.' The data obtalned from this procedure permits
the constructlion of curves which show the relationship
between the difféﬁent debels classes and the cutting
time in terms of man hours, for the different types of
tre:tuent (cleaning, thinning, =nd pruning}gv On page
64 1s shown a time curve for cleaning :nd thinning, based
on 121 plots from & projects in the pondeross pine regions
I w cost estimate ls wanted, irrespective of dlameter
classes, all that 1s necess:ry 1ls to make use of the followw

ing lormulat

. . . &w
Cost of treating sample — B8R %%9u“95 > size of

sampleXaverase rate per
Houy,

To get the cost poer acre merely requires pubtting the
arca of the sumple on an acre Lasls,
A certzin percentase of the plots should be set aside

e

as "permanent' plots, sc that perlodlc measurements can be
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takens The crop traéa in the plots are messured and then
they are labeled wilth either palnted numbers or metal
tagss Hetal tags ere preferable, belng more lasting, bub
often they sre collected by Msouvenir hunters,®

Isolatlon strips should be provided where check plots
are left in stetus quo for the seire of comperison. The
purpose of the isolation strip 1s not to sesresete the plot
from the rest of the sres but to creste the some conditions
on the slides of the plot sz in the intgriﬁr.l In other words,
the isolation strip reecelivedthe same trestment as the plot
itself,

To draw a conclusion on what 1t should cost to treat
stands of the pondeross pine and Douglss fir types 1s not
288y, &ocdburygewntanda that costs for cultural forestry
work of over £10 per gore in the pondeross pine are not
Justified at the present time., On the following page is
reproduced a chart which glves a summary of coste for treate

S
ing 34,315 gross ecres in the pine reglons The fault with

l. Unlted States Depariment of Aprisulture. "Sample
Plots in Silvicultural Research” (irsular No. 333, page 11,
1935,

2. Woodbury, T. D "Memorandum Regarding Trip to Reg-
ions 2, &, end 8, to Study Stend Improvement Activities,” -
rage 12, June 12, 1935,

3s UueSeFeSs "Forest Hansgement Handbook" Region 5,
Part 3, Stand Improvement, vage 13, 1935,



igure 4

SUMMARY CF_COSTS PER GROSS ASRE

U~ ) PROJI’“!" )

Based on 28,216 Groas Acres

NOW_CAMP PROJIECTS (6)
. s#d on 6,000 Gross Acres

: Total ! Percent : Cost per: :'P.e}—c;;uev of : Totel iPercent : : Cost per :  Percentage of
1 Costs : of ' Grose : : Cost 1 Costs : of [} Gross : Cost
- e e e e - H ot :_Subtotal: Acre : 1Por_Qross_Acre : H _:Subtotal: H Acre - Per Gross Acre:
DIRBCT CHARGES : . h - T, :
Cleaning 30669 .68 P 38.62 ' 1.087 - 2t .57 1’:‘58 64 P 43.16 2.u7}” 228 , 34.56
Thinning ' 7866.32 ' 9.60 . } 6.56 2774 A . ey . 6.9%9
Sanitation 110673.04 3 12,43 : _373 : 8.89 : 3374.51 : 10.00 1 853 8.0C
Lideration i 3009.26 T 23.53 : .07 : 1.87 : 2190.1% : 6.49 s 3% s 5.19
Snegs 1 84521.63 : 30.9% o .872 : 20.51 : 8210.30 < ©4.34 : 1,246 1 19.49
Slash Disposal : _3632.51 i_a.87 129 (G358 ¢ _2.04 :_2624,87 : 7,78 ;.01 @D 6.M
Sub-Total Direct Charges : 79462.44 : 100. oo __2.816 ol 65.23 _._. S3733.37: 100, 00: 8:531 : 80,07 :
PRORATED CHAROES : H : : : : : : :
Supervision- : : : . : . : H H H
Area Selection : i 6.5 : ,026 : .6l : 3.08 : .03 .30 :
Mapping : 1 26.36 L101 : 2.38 : 7.30 : .080 .72 :
Project Plan : : 1.53 .006 S 7 : H s : :
Boundary Bunning : ;o 4.48 : .017 . .40 : 1 6.48 : .084 .64 :
Tiws studies : : %33 ;082 N ' 1 17.19 17 1.69 :
Maint. of Records 1 1 39.77 T ,153 : 3.87 : 1 14,7 1 .100 1.48 :
Project Reports H t 2.63 : .010 H .24 ! i 2.18 s .018 .23 [}
General Supervision : i_9.97 : _.038 : _.E9 : 1 49.04 : 334 : 4.84 :
Subtotal Supervision : 10770.93 100.1D .382 : 8.9¢ 4153.86: 1", 00: .681 : 2.86
4 : H : : : : : :
CAMP ROUSING : : : : : [} : : :
Construction : 1 B2.38 : .3 : 7.62 : H H : :
Msintenance t 17,862 .089 1.63 : H t s
M_M_&_Iu_ “ﬁi..&?_ .__ISBL@ Jﬂ_* 9.24 : : e
SuBSISTRNCE : : : : : :
Net lLose, Cook Hmse ﬁ 47 l'.'0.00lOOtD 2885 .285 6,70 6.70 .
: : H : H : H : :
MISCELLANROUS, : : . : : - : 3 : !
1 Tools : 1 85.92 @ 097 t 8.38 : : 39.37 : .273 t 3.95 H
Transportation H 1 26,19 @ ,099 3 2.33 : 1 23.00 1 .160 : 2.31 :
Miscellaneous ' 1 47.89 @ .180 1 4.23 : 37,73 s 363 : 3.81 :
Sub-Tctal Miscellanecus 10618.01 : 10000 .376 : 8.84 4249.12: 100.00: .696 : 10.07 :
Sub-Totsl Prorsted Charges: 40523.93 : 1.438 : 33.77 400,99 : 1.377 19.93

ORAND TOTAL ' 119,985.37 : : 4. i53 : 100.00 2134.26: : g.g& : 120.00 :
- =2z - szm. FY ﬁrssazav:;u_:si:u_:ucars::::xxuua.i::-a:::s-xxxuuu:mu;,nﬁq:: SAsies .

99



&7

the dlrect charges of clemning and thinning in this chart
1s that they are figured on a gross a reege basis, The
writer has computed the costs for cleaning and thinning
on a net acreage bosils and enclircled them on the chart.
The difference obtained is roughly equivelent to increasw
Ing “ne charges for this type o work threefold.

In the Douglas fir region, little information or
costs 13 avalilable at the presant‘timalm However, some
thinning work has been done and the cost figures for

2
all such projects are listed,

Total and Average Costs--All Projects
Total Allotment 71, 110,00

Material « 10 2ce8 @ $l.70=wmecmcmnnnmnnnm 17.60
Labors Foreman (Axe man) 322 hrs. ¢ 307 -- 257,60
Axemen~1880 hra. @ 60¢ ewwawamwaenw 768,00

Truck driver~l4 hrs. @ 80¢ we~twsww 11,20
§$1,054440

le U, 84 F, S« "Forest Mansgement Handbook" Reglon 6,
Part 3, Stand Improvement, page 13, 1035,

2. Porry, W. J. "Report on Project Costs" Stand
Improvement, R~5, puge 1, March 20, 1934,



Transportetiont Forest Service Truck
transporting camp oubtfits }
@ 7¢ per mile ~Hi., 236 - 16,52

Private car taking orews
to and from work ¢ T¢ per mi. 189 Mi, 13.23

Forest Offlcer travels
@ B¢ per mile 336 " 16480

Totals 761 46,58
Forest 0fficer supeprvision 99,00
Conditioning and storing equlpment _8.00
Greand tetei cost  §1,202,05
Totel acres treatedemm—wcesvas 1580
Average cost per scra - & 761

average acres trected per menehour

actually worked by axemen . « 35

Total area covered 1700 acres, of which 120 acres were

very light work, hence reduction Lo 1830,

Tho wig ﬁiﬁf@rmﬁsa in ocusts per were for the two rege
lons iz due to the methed of trestment useds "Spot thine
ning," or sal&ctiﬁ; secetbtored thicliets pratier than the
sutlire ares [or tre:sbment, waes practised in the iir re ion
{white flr-ponderosa plie sbandas),

Jug roiher lnberesilag disclosure in the broalt~-down
of costs 1o that labor sharges constituted 81,9 per cent
of the total costs in the Dousles fir reglon and 82.7 ner

¢ent in the ponderosa pine,
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1
In pruning work, Saubert found that 1t took approze

imately 6 man hours per acre, or roughly §2.75 to prune
100 Douglas fir trees to a height of eighteen feet (age
of trees, 26 yaarmfa Waaﬁburygbelievea that pruning can
be done for 4 to 6 cents per tree in the pine reglon.

In genersl, coste for cultural forestry work must
vary with the site, the period ain@e logging (or, i une
eut, the condition of the stend), the type of reproductlon
{(whother mixed or pure), and the amount of merchantable
reserve Llmber on the area {the avea to be treasbted by cleanw
ing, thinning, or pruning 4a reduced by an amount equal

to the area covered by the crowns of the reserve trees).

1. Saubert, J. "Pirst Report on Experiment No. 1,
Mount Hebo, Siuslaw Forest--Methods of Pruning and 3lash
Dispvosal," page 3, Jan., 14, 1030,

2. Woodbury, T. D. "Memorandum Regarding Trip to Rew
gions 2, 5, snd 8, to Study Stand Improvement Activities",
paze 12, June 12, 1935,
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8PTCIAL PROBLINS

Slash disposal

The one maln reason for slash disposal, in con=
Junctlon with cultural operations, is to afford §rbhect~
lon to the treated stends In the pine re-ion, the fipst
thought wae to dispose of all slash, but later when the
cost was found to run as high as $9.00 per acre for this
tyre of troantment, the "firerroofing® was cgnfineé to
strics along trails and rga&waysl; Krsugqrﬁ§einta oub
that one group of extremists belleves "that in order te
have proper fire protectlon, all brush resulting from
cutting operntions should Le burned.® Not only is this
procedurc costly but it results in a bis humus loas,
VaughnS, in snother article, shows that a crown fire in
unthinned reproduction "esme dow . to enrth® uon raamhing
& thinned ares. In the light of 81l this evidence, it

would seen thet slash disposal in cultural operations,

-

1. U.8,P.8. "Annuel Stand Improvement Report” Re:lon
é’ pers 5}’ 1554,

2. Krueger, T. "Practices and Problems in the Dise
posal of brush Resulting from Thinnings in Ponderoas Pine
in the Blaczk Hills National Forest” Journal of Forestry,
323757, 1954,

3. Vaugha, We T "Pive Control in Thinned Arans®
dournal of ‘orestry, 321883, 1934.
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either in the ponderosa pine or Douglas fir reglons 1s

not justifled, with the possitle exception of piling

and burning in strips along mein arterials. Usually 4F

& flre does origlnate or spread into a treated area, it

1s not diffieult to control since the fire-fighter is

able to seb closs to the blaze and rob it of sut material.
It would seem to the writer that intensive protestion ¢ uld
ve surstituted for slash disposal on the mors harzerdous
arecs, while other arvecs could be disreperded. Some lope
sing ol slesh mey be aecessary in dense stends of Douglas

fir thlekets, Ttut only for the nurpose of bringing the dew

bris close o the gpound and thereby hastening desomposite
fon.
TOOLS

Little has been sald sbout the tyse of touls for -lesne
ing end thinaing sctivitles, except to mention that doublew
bitted axes have been used in the Uougl s ir pregion and
brush hooits (supplemented witi: one or two axes Ior material
greater then 8 inches dsbashe} in the ponderosa pines I
heve included on the next page time curves whlch show the
relatlve efficzlency of the two types ol tools, Praztical
experience has proven the brush hook Lo be superior to the
axe, and the writer belleves that nore use could Le made
of this tool in the Dougles fir re;ion than is now the

case, Toe technique of using e brush hook is different
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from that of usin: an axe, but once mastered, the supere
lority of the tool is apparent even to the most calloused
lumberjack (though he may not admit it)s It requires

ti e and patience to convert an axcman to using & brush
hook, but once acscomplished, it i1s egually difflealt to
get him to revert to ths axe. The advantages of a brush
hookz are due to & protecting polnt whieh keens the cutiing
blade from striking rocks, a wide cutting surface, and
salety 1In uso.

Sharp tools are one of ths Tirat preregulsites of
effuctive work. Hothing is wore discourazing than atteomphe
ing to work in tne woods wibth dull tools. Good woodsnmen
take pride in keeping thelr tools sherp, and will welcume
short rest periods durding the day, at wileh time they will
touc: up thelr equipment. The felling sawa for seniltation
end llveratlon work can be sharvened by one men in the evew
nings or on weekends. I several camps are in close pProxe
inlty, one man appolinted as filar, mey serve zll the operw

ablons.
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PART III
CONCLUSION

The writer is awere of the handlcap of dealing with
a8 subjecti which is very much in the experimental stage,
especinlly in so far es this reglon is concerned, However,
this tresties 15 an attemnt to bring up to date a presente
etlion of the more practicel asnects of gstend improvement
mecaures in both the Douglas fir and ponderosa plne Lypes.
Some of the methods outlined indicate recent advancements,
others sre patterned after Europeen methods., In elther
case, they represent the best "tools" that are avallable
for use at the present time. I use the word "best® with
reservotiona., If & plethora of fachtusl data were svallable
from whizh to select the ldeals of doing, well and goody
batysimca tﬁis is not the cases the author has had to rely
upon emplrical methods to acquire much of the necessary ine
formation, If 1t survives the test of time much is galned;
if not, it must be remembered only as g tranaition in the

develoment of cultural foreastryv,
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RECOMEENDATIONS

From an economle viewpoint, stond improvement measures
for the Pacific coast should aim at sirtening the ro?ahion
necessary to produce quality saw tlubers As Voodbury ex-
plains, this reglon cennot competes with the soubhezsi in
rroducing tlaver for menuigcturing common lumbers There,
the farmer virtually must lesve his baok door open and
be resdy to "swat" the seecling trass as they eumerpge from
the soil,lest he be penned in Irom his fields by the
rapidly growing forest. Actuslly, such & stetemest iz fape
Tetched, but the truth does remaln that the southern pines
In corly life grow aeerly twice as fast as the species in

this region. Since our cultural work wmust be baged on the

bellef that theve slways will e a Se0d e

grace lumber, it is uecessery that we indicats soume PTOw
cedure which will wermit the growing of quallty stock on
as short a rotstion as compatable with present and ansap-
future ecenomic llmitaticas, vlzy thab 1itble or no inter=
medlate ¢ollars aud conts reburn can ba grpactod, uand thet

tns derived value of all culiural work mast come from ope

1, VWoodbury, T. D, "Memoprandum Regarding Trin to
Heglone 2, 3, and 3, To Stwly Stand Luvrovemeat Activitles?®

page 12, 19358,
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final yleld, To stay within bounds financially, we
mst keep the costs of operation as low as possible,
and yet achleve the desired results.

Twa treatments durdng the development of the stand
are recomuendedt

The {first will be lor the purpose of repgulabting the
density of stoeking through providing sufllclent . rewlng
space for the crop btrees, 4oy cleuning, thinaning or
liberatio: work suoculd be done at this ﬁim@~«wﬁil@ the
stand is betwsen Lhe ages of 10 aud 20 years. Kot all
troes other than leave trees willil be cut. Iastend, many
non~interisriag treses will be left to act as "trainere”
and protect the slbe from any deterioration which would
resull Ifrom undue opening-up of the stand, Any work wihich
can we delayed unill the vime of Uhe second treatment
{probably vetwsen thio 25bhh and 36t years, dependiag upon

aitial rooponse) siaould be neld over, btaereby decrousis
& F J

}_..’»

tho time for whilch latarsst charges on costs must bLe care
riad,

Ui aecomd operotlon will eoxtend the prunlng oi crop
trees to o selgol ol L8 feet, so weil ws comploblng any
necessary clesnlu,, wdoning, ov Llverstlon mengures, 'The

recder way wonder 1l freeing the beie of llubs to a helght

of 18 feet 1is sufficient. In pine stonds this height will

be a.wile sluce mosl aubhoritlss agree Lhat in thie averase

su:ud ol ponderosa pine, the first log of the tree contains
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4C to 50 % of the total volume., In fip stands, the
afterthought is that crop trees should be pruned to a
helght of 34 fest, This yrocaﬁuwﬁ will entall st
least three operations, each one being done before the
upruned bole is mors than & inches in its greatest dle
emeter., Since pruning is e relatively cheap operation, -
1t can be performed more than once. Whether two, three,
or even more pruning treatments are given a Douglas fip
stand, no doubt must remain as to the necessity of in-
cluding them as a co plimentary messurs to cleaning op
thinning. Munger writes that & scriles of mesasurements on -
120 acres of representative Douglas fip plots revenls the
interesting fact that the indlvidusl tress are Just begine
ning to free themsclves of dead limbs (eage 79 years) and
lay on clear lumber. BSince 75 years is the length of rote
ation the author would lie to suggest ror uge~~the reason
being that‘tbﬂﬁa is more wood volume in an immeture stand
of this a e than in a very old virgin stend, snd also bew
cause of the fact that it does not seem financially pose
8ible to prectice improvement forestry for any but short
rotations~~the pruning of Douglas fir must be done and dan&‘
early to be of value. Observe on the following page, if

you will, a plcture of a 50 year old "porcupine” forest of



Plate B TTA

A "porcupine" forest of

Douglas fir, 50 years old. Early
pruning would have aided this stand,
even though the improvement cutting

made hag removed the worst trees.
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Douglas fir. Thie pleture, truly a remsrikable
exposure (secured by T. J, Starkar.l 1936, after many
costly and lsborious attempts), shows the stand in the
process of belng treated to remove the more limby indie
vidualss Reader, notice the rimerous and heavy dead
1imbs attached to the boles of the residusl trees.
This stand is not understocked, It was understocked,
though, during the time of establishment, and thick laterw
al branches ﬁavalépad which, though dead, sre still
present to cause loose-knotted somuon grade lumber when
manufactured. Deslides being costly, pruning could not
benefit this stand for a rotation of 75 years, For, if
pruned, the clear wood sdded to the Lole would largely
be wasted while "slabbing" the log in sawings. The picture,
then, better than words brings out the fact that, if and
provided we are going to ralse quulity timber in short
rotationa'om}tha Paclfic coast, improvement measures must
be considered in their aﬂtifaty if the desired results
are to be obtalned,

The writer does not wish to conclude without rece
ommending that cultural forestry should not have as iis

goal, the conversion of mixed stands into vure sbands by

1. Btarker, T. J. Professor of Forestry; Head of
Department, Oregon 8tate College, 1936
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elimineting the "inferior" specles--merely Lo meet the
present whims of the market, Remember, 1f you vill,
that the spescies "Red Cum” (Liquidembar styraciflua)
was consldered a "weed" tree, yet today is one of the
most important hardwoods in the United States. Yho
knows, then, but what "the weed tree of today may be

the 'need! trae of tomorrow",
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