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Cha ter I 

INTRODUCTION 

The lodgepole pine r egion covers a l arge area 

centering around yom1ng. It includes most of western 

Colorado, all of Utah exoe t a strip 1n the southern par t 

of the state, oentr and northeastern Nev da, south­

ea stern Idaho , all of western yom1ng, and a narro strip 

in Montana. ea st of the Continental Divide . The fore sts 

ooeur a t altitudes of 6,5 Oto 10,500 feet and there are 

extensive a r eas of l and 1th1n the region on h1ch no 

timber gro s (l) . The ar ea of the timbered l and 1s 

23 , 000 , 000 acres , 93 percent of h1oh 1a publ1o ally 

o ed { 2 ). 

Lodgepole pine (P1nus oontorta var. l a t1tol1a 

s. a te.) 1s commercially the most 1m ort nt s: eo1es tn 

the region. It attains its best development in l yom1flg 

and Colorado . It ooou ies 3,392,633 acres of the for-

e ted rea of the to t a. tea and sup orts a ea timber 

s t and of 10,610,100 . b.m . (3) . The mer ehant ble stands 

are g neral l y uneven- ag d h1le the younger etanda are 

more commonly even-a ed . The aver e ti mber volume for 

a merchant ble stand 1 a about 12 M. b . m. per acre hile 

aome of the beat stands in · yom1ne; and Colorado may 

8 



yield up to 25 M. b.m. er acre . 

The ch1et a ssoe1 tee or lode ole pine a re 

Engelmann spruce ( Pi eea E:ngelms nn\ ( P rry) Engelm.), al .. 

ine fir (Ab1ea l a a1ooarga ( look ) utt.) . nd Douglas- fir 

{Pseudotusga t ax1fol1 a ( ai r) Britt . ). Some aspen 

( Populus tremulo1~e ~iohx.) oocu~s sc ttered 1n the 

stands. On North ex oaures a t lower el va t1ons and 1n 

moist creek bottoms, lodge, ole pine gro sin mixture wi th 

Engelmann s r uce and alp1n fir. Under these oond1t1ons 

1 t 1a a aub•cl1max species m1ch eventually 1a re laced 

by the more tolerant a ssoot a t d a ee1ea~ At the hi her 

elevations on all sites lodge ole 1ne gives w y to the 

climax Engelmann epruoe- alp1ne fir soei tion. At the 

lower eleva tions the lodgep1ne t ype gives ay to the 

Douglas fir or pondero a pine types . L ge are e of 

young gro th ur e lodge ole ptne oocur a s the r esult ot 

fire or past cutting pr aot1ces. 

Although lodge ole ine 1a al seed a.a sub­

cl1max type , it o be perpetuated ea ~ermanent fore t 

ty e 11 thin 1 ta hab1 tat by th a plicat-10 of the proper 

cutting method and 1lv1cultur l praot ee . 

Tbe outt1ng in lodge ole 1ne ha a be n conser­

va tive and re oper tiona cut mo r than 5,000,000 boa.l"d 

feet annually. Some lumber hae been roduoed a nd ex• 

orted from the re 1on in the et re· year J but the 

mo.Jor1ty of the eutt1ng i s for epec1al product , suoh a s 

9 



m1ne props, telephone poles, nd r a1lroad ties . Tbe 

inherent strai ght for of the bole d the ea se of pre­

servative treatment make lodgepole pine especi ally de­

sirable for these produeta . Due to its small si ze and 

10 

the small, portable type of mill in the region, little 

lumber le produoed even though a. a f ar ae quality of lumber 

lodge ole pine r ank s th ponderosa pine (Pinua ponder­

osa. Doug . ) • 

hile lodgepole 1ne 1s a commerc1ally valuable 

s ec1es. lta greatest value 1s for roteetion of the vast 

watershed a rea 1th1n t he reg1on . The ~lt1tudinal r ange 

or 6,.500 to 10,500 feet for lodgepole 1ne 1s ohar aeter-

1 zed by heavy · inter ano s and . moder a tely lo relative 

humidity . The value of protection to this area can only 

be mea sured 1n the 1ncrea. aed agricultural product ion 

provided by 1rr1ga.t1on and the w ter provided for indus• 

trial and domestic ur oees . 

Lodgepole ine occurs in dense stands h1ch 

are often the result of fire burning over an area. and 

causing t he release ot seed from the 1ndeh1saent oones. 

The relea se of an enormous amount of' seed a t one time, 

plus the f act th t th burn ex~oaes the mineral soil 

rov1d1ng an excellent seedbed, aooounte for- mo t dense, 

even .. aged t ands . Unless some rooess of na tura l el1m1-

nat1on or nrt1ticial thinning :removes the exeeea trees, 
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the stands tend to stagnate 1n the sapling or ole stage . 

However, observation of old cuttings proves 

t hat f1re i s not necessary to re roduoe lodge ole pine. 

The roblem encountered is ap ently tha t of regulation 

of the density or reproduot1on through cutting methods. 

Het1.,vy outt1n opens t he site and allows dense st . nds of 

lodgepole pine reproduction to oome 1n; but under a 

v1rg1 n st nd of merchant able lod epole pine little repro~ 

duot1on exists exoept that of the tolerant Enge l mann 

s pruce a nd alpine fir . 'fh1 shows the i ntolerfl nce of 

lodgepole 1ne and 1nd1oatee t hat a art1al canopy shoul d 

be left as a means of excluding a part of the light from 

t he forest floor 1n or der to control the density of 

re roduot1on. 

Lode ole 1ne pr oduce frequent he vy seed 

crops, ho ever, t he gr ea ter ar t of the seed is looked 1n 

the 1ndeh1scent cones until hea t or a t mospheric oond1-

tione oauae them to open a nd relea se t he seed. If too 

much seed 1a r elea sed a t one time and other oondit1one 

ar e f avorable, t hen too dense a stand of reproduction 

will ooour. Th! a t a.otor oa.n be a rt1a.lly controll ed by 

the trea t ment of sla sh ft er logging . Through burning 

of slash either of t wo oond1t1one may ooour: ( l} The 

cones bearing t he seed and ol1ng1n to the branches 

(sla sh) ill be destroyed by the burning. Thus, uch of 

the seed is destroyed de ending , of course, on the 
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comletenee or t he sla sh burn. (2) The he t from the 

burning of the sla sh 111 rele se an enormous mount of 2 

seed from the cone nd a. a result too dense a stand ot 

reproduction 11 be obtained. 

Through lo 1ng n ca tter1 ng of l a sh t he 

re reduction o n be oontrol e by the ala. ah furnishing a 

ground cov rand not allowing xce eiv amounts of seed 

to re oh th 1neral oil or by suppres 1ng t h e tabl1ah­

ment of you see ling throu h hading. 

•ro ture te p r ture, · h1oh are 11 1 ting 

f actors in the reproduction o f lodgepol pine, operate 

m inly t hro h exposure of the it . Soil mo1 ture ha s 

a rea t r effect than -uot r o1 1 t a tion . '•!here e:x:cee-

1 e soil moisture ex1 t in t he lod epole pine re ion, 

on north elo ea and oree bot t oms, Eng lmann s ruo and 

alpine f1r t nd tor ra uoe more r eadily and dominat e 

the re roduct1on. Exoess1vely dry south slope tend to 

be spar ly r eproduced by lodge ole 1ne or s re entirely 

bare. Prec1 p1tat1on 9~d temper ture r cords sho n in 

Table l ere t en .t the Fr s r Experimental Foreet in 

t he Ar n aho N tion l For tin olorado and are 1nd1c -

t1ve of the optimum pr -eo1p1t t1on and temperature r -

quired for lodge ole in ro t h . The yearly men t em• 

. erature 1s 3 • ~ d reea F hrenheit 1th me n te er -

tu.re above 4 de re a F r enhe1t o y t hrough 

Se· tember. Th average e rly ree1 1ta t1on 1 a 2) . 49 



inohee ~1th the gre t et ount occurring 1n April . 

Table l .•-T 1 ~PERATURE AND RECI PITATIO • FRASER EXPERI­
MENTAL FO?.EST, ARAPAHO NATIONAL FO ST; COLO DO* 

Month 

J nuary 

February 

March 

A ril 

May 

June 

J uly 

August 

September 

October 

November 

December 

Mean Tem er ture 
(Degrees F renhe1t) 

13. 8 

16.5 

22 • .5 

31 . 1 

41 . 9 

48 . 7 

54. 2 

52.a 

47 . 0 

38 .5 

21 . 7 

17. 8 

reo1p1tat1on 
(Inohe ) 

1. 94 

1 . 8_5 

1 . 68 

3.50 

1 . 90 

1 . 64 

2. 42 

1.55 

2. 03 

1. 75 

1 . 7.5 

1 . 48 

Yea rly meant moer ture 33 . 90 F. 

verage yearly r olp1ta tion 23. 4 i n . 

*l 40-41• 42 recor s 

1.3 

The ur oee of this stl,tdy is to eterm1ne rhioh 

oomb1n t i on of cutt1n method, 1 ah disposal trea t ment 

and timber stand 1m rovement me ur ; 11 g1v the 

opt1m amount of natural r g n .r tlon 'Lnd t he reatest 
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yield a t t h nd or the rotation ithout requiring inter­

medi ate th1nn1n a. It 1s desired to u ea silvicultur 

system to perpetu te the lodge,. ole pine stand that 111 

give t he o timum timber y1eld compatible 1th maximum 

watershed protection • 

..... P .... l.,..a...,o .... e _ng _t_i_m_ of ork 

The reproduction atudy waa conducted a t the 

Fraser ~x eriment l Forest in the Ar apaho a t1onal For est 

in Color do . The ex er1ment l plot on whioh the survey 

as mad were e t abliahed in 1939 and the various cutting 

methods applied 1n 1940 . The lots lie a t an altitude 

of 9,500 te t d the general e-xpo ur 1 North . A re-

:roduct1on u v y if a.de prior to log 1ng in 1939, then 

another a made 1n 1941 1~ edi ately afte~ loggin to 

determi e the loss from t he loggi ng oper a tion . The 

present study e conducted in the summer of 1948 , seven 

ye rs after lo 1ng, to determine what rep.roduoti on had 

beeome e t abl1 hed subsequent to the logglng opera tion. 

I 
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Ch pter II 

TERI LS AND THODS (4) 

The tudy a mad on four xper1ment 1 blocks 

of f airly oont1 uous lots loca ted in the lodgepole pine 

type on the Fr a er Ex er1mental Forest, These blocks 

and plots e illustra ted 1n 1 ure 1 . Eaob lot repre­

senting a treatm nt 1s t1v ores 1n size with a l•cha1n 

isolation trip one eh side. Minor tr tm nts er e 

applied to one-half of e oh lot ae shown 1n Fi gure 2 . 

By ap lying the second set of minor treatment s a t right 

angles to the f1r t, four ae ar te sub-trea tments ere 

formed on each plot . 

The exact manner in h1 ch t he t wo eta of ub­

trea t m nt a ere · pli d 1 sho n 1n deta11 1n Fi gure 3, 

4, a nd .5. F1 ura 6 illustrate t h manner 1n 1h1ch the 

eno stakes used by the d1v1 s1on of f orest infl uences 

ere ar r nged . These s t ake ere u ed to conveniently 

stra tify ea ch plot in the re roduction survey sex­

pl ained l a ter . 

aJor tre t mente 

Five trea tment er lie . They ere : 

l. Commerci a l Cler Cut 

2. Re served volume 2M. b . m. 



LODGEPOLE PINE HARVEST CUTTING PLOTS, FRASER EXPT. FOREST 

SCALE 
0 10 l!O CHS. • -• -- I 

LEGEND 

A-1- PLOT NO. 

RESERVE STANDS : 

□ VIRGIN 

□ 6000 FT. B.M./ACRE 

□ 4000 FT. B.M./ACRE 

□ 2000 FT. B.M./ ACRE 

□ COMM. CLEAR CUT 

FOO L CR. GAGING STA , 

Fig. l - - Locat ion of lodge ole jine rvest cutt1n~ )lot s . 
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BLOCKS 

A 

Pl.OT NO. 

B 

Pl.OT NO. 

C 

Pl.OT NO. 

0 

Pl.OT NO. 

LODGEPOLE PINE 
MAJOR 

HARVEST 
TREATMENTS 

CUTTING 

CLEAR CUT 

.., 

8-3 

C-1 

0-4 

BRUSH BURNED 
WITHOUT $Tl.NO 
IMPROIIEMENT 

2000 BO. FT. RV. 4000 BO. FT. RV. 6000 BO. FT. R '1 

A-1 A-4 •·2 

a-1 8-4 9.5 

C•5 C-4 C-2 

0-5 0-3 0-1 

SUB TREATMtNTS 
~ BRUSH LOPPED 

AND SCATTER£0 WITH 
L~~~...., STANO IMPRCNEMENT 

BRUSH LOPPED AND 
SCATTERED WITHOUT 
STAND IMPROVEMENT 

STUDY 

VIRGIN 

r---------, 
I I 
I I 
I I 
I I 
I I 
I I 

I 
I I 
I I ._ ________ .J 

A-3 

r---------, 
I I 
I I 
I I 
I I 
I I 

I 
I 

I I 
L _________ J 

8-2 

r-----------, 
I I 

I : 
I 
I 
I 
I 

I I 
I I 
L _______ - _j 

C-3 

r---------, 
I I 
I I 
I I 

I 
I 
I 

I 
I 

I I 
L __________ J 

D-2 

BRUSH BURNED WITH 
STAND IMPROI/EMENT 

N 
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LODGEPOLE PINE HARVEST CUTTING · STUDY 
(SUB TREATMENTS AND SNOW STAKE LOCATIONS) 

I 
I 
I 
I 

BRUSH LOPPED AND SCATTERED I 
I 
I 

I I 

L----------------~ 

Fig. 3 --slash disposal subtrea men 

,-------
1 

I 
STAINO UNIMPROVED 

I 
I 
I 
I 
I 
I 
L - -- -- - - - - , ~-":.,....., ..... -~~ ~ ', 

""' . '- " ','-.; · .. ' " . '-

Fig. 4 --stand improvement 
subtr ea.tment. 

I 

: BRUSH LOPPED 

I 

ST~t.lD UNIMPROVED 

I 
L - - - - - - _...,.,_,"--"_--...,..,,,._...,,.,_..,,,._.,_,.-

r- - - - - - - - - - - - - -1 
I g i i l b I 
I I 
I I 
I i ~ : i ~ I 
I I 
I I 
I 15 14 13 12 11 I 
I u ~ o o ·0 I 

I I 
I ,s 11 Ia 19 20 I 
I "' ' 0 0 I 
I I 
I 2:s 24 23 22 21 I 
I ( -" n 1.1 1 I 
I I 
L_ _______________ ..J 

F1g. 6 -- snow stake locations. 
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J . - eaerved volume · • • b . m. 

4. Re erved volume 6M.b, m. 

5. V1rg1n or Ch ck Treat ent 

?heae trea tment s do not conform exactly to standard 

a1lvicultural y tems, t heir p roximate equivalents are, 

ho~ var, a a fol owe: 

Treatm nt 

Commerc1a,l Cl ear Cut 

e served volume 2M . b . m. 

Re 'erved vol ume 4M.b . m. 

Reserved volume 61t. b . m. 

Virgin 

Clear ut 

ed Tree 

eavy Seleot1on 

,leot1on or Shelter ood 

Natur 1 Seleotion 

Commerc1pJ. Clea r Cut .... -.Th1 tre trnent .r equired 

the r moval of all tree over 9. 6 inche 1n diameter 

breast h igh rega:rdleae of s eolee and vigor. The onl7 

material l ft after cutting as th t · h1ch s too small 

for sawlog s . Thi a system of outt1n h s been used Widely 

in the lodge .. ola ine type and its dvantag a and die .. 

advontages are f airly ell kno n . 

Reaerved v9lume of i ._!2 • .,m.--Under t hi s ystem 

of cutting a. gro 1ng took of t . b . m. of the thriftiest 

trees s left . In th eleot1on of trees for the re­

serve stand• vi or , a considered · th acing , form and 

ext rnal defect such a crook, poreu 1ne da.ma , fi re 

soars, nd f orki ng , This method a1mula tee tho se,ed tree 
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method of cutting, hut differs 1n tha t no speoie.l at t en­

tion 1s paid to a tree•s capacity to produce seed . This 

1e considered sound procedure in the cutting of lodgepole 

pine since it re ener tea easily under a 1de r ange of 

s1te oondit1ons. 

Reserved volume of !:!:J ·~•m---The only difference 

between this and the preceding system of cutting 1s in 

the r eserved stand. To t housand additional board feet 

selected from the beet trees in the original stand were 

left 1n the growing stock . The me thod e1mul tea the _ 

heavy aelection method of cutting but seeks not only to 

insure adequa te reetoaki ng of the area but control over 

the number of seedlings and the developme nt of oles in 

t he underetory a fell . 

Reserved yolume of ~ -.1?•.m•-·•This met hod of 

cutting required the r emoval of approximately one-halt 

of the original volume . The beat trees in t he s t a nd 

should be left, but because ot the nu sually l ar ge volume 

to be r erved , d1ff1oulty was neounter d 1n securing a 

su:ff1o1ent number of good 11 leave trees. 11 To allo f or 

this deficiency , it wa s neees ry to reserve tree s from 

cutting h1oh ould not ordinar ily be left under good 

s1lv1oultural pr actice. The early stage of the method 

simulates both shelteriood and selecti on cutting . The 

manner 1n wh1oh the re served stand eventually 1a cut will 

determine l ar gely the ethod of cutting it most closel y 



,pproaches. Barr1ng an unforeseen conditions such as 

insect ep1dem1o or unusually he~vy 11ndf 11, subsequent 

cutting 111 be governed by the a ount of re reduc tion 

21. 

hich becomes established o.nd the gro th of the reserved 

st d . 

Virg1n.9.r Cheo .~- o outt1n as erformed 

under this treatment . Th rnain re one for the inclusion 

of virgin stands ere: (1) To rovide a, criterion by 

whi ch any changes may be detected 1n s t and compoaition, 

at nd structure, t nd di tr1but1on, 1 nt cover, and 

long- time roduot1v1ty hich results from th continuous 

removal of timber 1n the other treatments. (2) To pro­

vide : lots upon which the original m r king by trea tments 

c n be illustrated for bot h administra tive and investiga­

tive ur oees. (3) To make o a1ble the corn risons of 

gro th nd reprod at1on on 2, 4, a nd 6M.b . m. reserves 

relea sed by outt1ng a nd 1m1lar r eserves unrelea ed; and 

(4) To rov1de an estima te of normal mortality unaffected 

by tre tmen t . 

1nor trea tment . 

St and 1mprovement .--In addition to the ma jor 

tre tmente , t • o sets of ub-trea t ment ere ao lied to 

oh lot . On one of the to h lvea ore oh lot di v1 ed 

by a nort h- outh 11n , improv ment oft e t and below 

. 6 inches diameter brea st hi gh was rtor med; on the 
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other half , no tre tment vs.a pplied but tr es that ould 

ord1nar1ly be left fter stand improvement are indica ted 

in order to a id 1n the future analysis of results. 

Cutting under the st and 1m rovement as similar 

to tha t used 1n the erch ntable atanda; all deteot1ve 

and oorly formed trees ere cut , and 1benever dense ole 

stands ere encountered they ere thinned from below. 

Sl a sh diapoeal.-•The econd aet or mi nor tre t ­

ments h1ch deal 1t. sla sh d.1 osal er a lied to the 

east and est halves of e ch lot . On one-ha l of the 

lot, sla h s bu~n d , on the other h lf 1t as lo ed 

nd scattered . The urn1n of al ah wa s rogreaeive; 

that 1, 1t a a done as log~1n rooe ed r a ther than a s 

a se ar a t o erat1on after the experiment al ar e had been 

completely cut-over. This resulted 1n 11 the cone 

being burned so the only sourc s or e d left available 

for re roduot1on ere: (1) Seed already on the ground; 

(2} Seed ca t from cone 1n trees r emain1n 1n t nd . 

Lop 1ng nd o tt ring of brush followed the 

1nstruct1ona given 1n the T1mber Man gement, Handbook for 

Rock y Mount 1n Regton ( - 2) (5). The y r e sf lo s : 

All felled t~ees will be limbed to the t1p . 
Br anches ill be trimmed off olose to the trunk. 
Such soatter1n will be required a is necessary 
to remove el ah from don timber nd tumps and 
to el1m1n&t e ilea hich r ill not fl atten to the 
ground th he vy snows. Ex er1eno ha s eho n 
tha t little 1a g 1ned by i n iating upon unneces­
sary r efinement s , such a s cutting up l a r ger 
br nche or mov ng t he al h to ny extent merely 



ror t he ake of pr ead1n 1 t out 1n a t hin mat •. 
Much rork on be saved 1f fel l ers 11 refr in 
aa f a y:. as r aottcable from t hrowing trees to a.r d 
the same spot or on top ore ch other~ It 10 
1 o stron ly urged t hat a r rangement be made for 

tops to be lop ed a s felling t a~ea place. If 
to. a are ro erly lopped, 11 ttle add.1 t1onal sc,at-. 
taring 1s necessary as a general rule .. "Lo ping 
and scatter1n" s used here tter oontempl e.te a 
soa tter1ng 1n cord noe t h t his standar d . 
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Th st nd d1str1but1on betore nd afte r cut ting 

1 a 1lluatr £l.ted in Figure 7. It show not only the oon­

dt. tion of t hem rchant ble st nd after outt1 ng , but the 

sub-merchantable stand also . The gre t eat number or saT-. 

log trees h r~est ed by t he commercial ol rout 

trea t ment and t he smallest num er by th 6M. . b . m. r eserve 

tre t ment. Thi left t he gr ea test number of me rcha,ntabl e 

ro 1ng trees on t he 6M.b. m. r eserve plot and no mer­

chant ble gro~1n tree on t he commercial olear out plots . 

The gr ea test number ot merchant able tr es left a s reserve 

velum wa s 1n t he 10- lnch D. B. H. ol as. There was ap­

proximately t he s me number of trees in th eub-meroha.n-

t ble stand on 11 plots .before t he cutt1rut. me thods w re 

appl1 d . The prop and ole h rve st removed an amount 

from each plot wh1 eh further equalized the remaining sub­

merohant able t and on 11 plot after cutting . The sub­

merohant able s t and for the un1m roved halt lots includes 

only those t ree h1 oh ould h ve been 1 ft had t imber 

sta nd 1m rovement been ap lied t o t hem. 

One vi r gin or oheck ~lot (B- 2) as et blished 
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LODGEPOLE PINE HARVEST CUTTING STUDY 
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• • • • • • DISTR18UTION BEFORE 
CUTTING. 

• • • • • • DISTR18UTION AFTER 
CUTTING. 

F1g. 7-- st and d1etr1but1ons by treat ments before and af t r 
cutting. · 
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a s a model t o follo 1n t he mar ki ng ~r ot1ees on the 

other plots and a an example to sho those ho are un• 

f amiliar 1th t he procedure the ms.,nn r in which the 

tre t ment s were p~l1ed . Thi 1 a aooom l1 ehed by a sys• 

t ern or a1nt mar ing a on t he tree . ... ,xam l e a a r e shown 

and ex la1ned by hoto ~ phs in Figure 8. 

The log 1ng and tr at m nts applied wer e oarr1ed 

out by loos l l abor under the str1ot euperv1aion of the 

staf f members ot the Fr a er Ex~ erimental Forest. All 

sk idding s done by oree as is com n in moat lodge-

pol pine cutting o er a t i ons d skid trail s were looa ted 

to hold sub quent ros1on to a minimum. 

The s t and er acre 1n board f ee t by lot s pr1or 

t o t r eat ment i s ho in Table 2. The mean vol ume was 

12, 040 boar d reet e r aore b f or cutt i ng trea t ments 

r e appl1 d . 

'fo.b l e 2 . --- STAND PE! .ACRE IN OARD FE T BY PLOTS PRIOR 
TO 'l'REATME ·-r 

Bl ook 'l're 
Cle r Cut 2000 4000 Virgin {ean 

7, 645 9, ) 40 12,78 11,50 11 , 08 10 , 517 

B 14 , 40 10, 4 ,50 11 ,052 13, 883 lJ; 10 12, 607 

C 1;, 037 10,158 13, 064 12,10 13,.587 l J , 191 

D 12, 933 11, 467 11 , l J 13,581 ,326 11 , 844 

'ean 12, 989 10, 354 12, 205 12,769 11, 883 12,040 
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2-4-6M. b.m. 4-6M.b.m. 
Reserve volume tree Reserve volume tree 

6M.b.m. 
Reserve volume tree 

Fig. 8 --System of paint markings 1n plot B-2 illustrating 
Reserve volume trees. 
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The first r eproduction survey wa s m de in 1939 

prior to lo 1 nd tre t ment of the ex e·r 1rnental plots . 

Sampling 1ntene1ty set a t 21 p r oent . This proved 

more intensive than n cea ary and e r sult the 1941 

nd 48 re roduot1on sur yeys er carried out th a 

aampl1 1nten ity of 14 percent. The method of oer ryin 

out the survey 1 expl 1ned in th followin section. 

The plot enc ose an area or five acres and a r e 

7. 073 ohaina on a side . Sno t kea are ~l aced o. t he 

lot a t re ul r lnterv ls. h s stal e 1v1de t he plot 

into 5 e ual rts ( lot B- 2 i n xoe t1on as 1a shorn 

1n Fi gure ) . The s t a tes r a t t he center of each squar e 

a s 1llu tr, ted in Fi ure 10. The qu re s re n bered 

con ecuti vely from l to 5, t art1,ng a t the w. corner a s 

1n t he eeotions of to neh1p . Each squ re is 141 . 4 

link on A side• nd oonta1ne an ar ea of 1/5- acre . In 

order to make thee mple a repr esentative as oa 1ble 

the 25 1/5- aor quares are lit 1n ha lf', making a nor th 

and south trat a ot 1/10- aore each. Thus , a single 1/10-

aore tra t a 1s 141,- 4 11nke b y 70 . ? l1nk e . 

The sampl1n str1 s 1n the blooks are 10 links 

ide an are run north and south aorosa the 1/10- acre 

blocks and re, therefor, 70 link s lon . From igure 11 

1t oan b seen t hat t h re r 14 possible atr1pa in eaoh 

1/10-acre bloc . To str1 s,. (thr in 1939 survey) 

drs. n a t r ndom, •-:er run in each 1/10-a ore block . 
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STUDY 

DATE: ___________ UNIT: ___ B_-_2 _______ _ 

RECORDER: OBSERVE~: _______ _ 

TREATMENT: _________ _ 

N 

141. 4 LINKS -II! ~r --~- - 2 I 
- -0- - - -o--

4 5 6 
--0- - --0-- --0--

70. 7 LINKS rc-t -II! 

9 8 7 
--0-- --0-- --0--

SNOW STAKE ✓ rz-~ ~g __ II 12 
--o-- --o--

(/) 

w E ~ 

15 14 13 
-0-- --0-- --0-- It) It) 

C\I -i - -

16 17 18 
--0-- --0- - -- 0--

21 20 19 ""--0-- ,-- 0- - --o--

22 23 24 --o-- - -o-- --0--

4.0 CHAINS 

s 
Fig. 9 --Layout or Plot B-2. 



\ 

29 

LODGEPOLE PINE HARVEST CUTTING STUDY 
FRASER EXPERIMENTAL FOREST 

DATE: ____________ UNIT: ___________ _ 

RECORDER: OBSERVER: __________ _ 

TREATMENT: ___________ _ 

i[ _____ ------ -- --- ----------, 
I 

I_ r-6 -- 4 3 . 2 I I 
---0--- - --0-- - ---0-- -----0---1 

I I 
I I 
I I 
I 6 7 8 9 10 I 
f-- - --0--- - - - --0--- ----0- -- - ----e- - - - --0---1 

I I 
I I 

I I 
I 15 14 13 12 II I 
---o- -- ---0---- ---0--- - --0---- - --0---1 
I I 
I I 
I I 
I ' I 16 17 18 19 20 
1---0--- ---0--- ---0-- - ---0--- ---0---1 
I I 
I I 
I I 
I 25 24 23 22 21 I 
1---0--- - --0- -- - - -0- -- - ---0--- - --0-- -1 
I I 
L __ --- ----- ----- ----- ~---_J 

REMARKS: 

Fig. 10 -•Strat1f1cat1on of plots for reproduction inventory. 
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3:1. 

This g1ve a a total of 100 etr1_e (150 ln 1939 survey) to 

a lot . Each of the 70 link atr1 a cont 1na 7 m1lacres 

(10 7 10 links) hlch re used 1n dete 1n1ng the er­

centage of stocking . 

The atr1pa are numbered from l to 14 1n an 

ea st to est direction. The l tter N and Sar e used to 

dea1gnnte hether or not the tri selected 1s 1n the 
I 

north or south half of a a uare . 

Surv rocedµr 

Eguipm nt 

1 - Abney level ( percent limb) 

1 ... 141.4 link t t .. e 1th sleeve a t 70 .7 link m rk 

1 - 70 11nk ta e 

2 - Di ameter t apes 

1 - Slope correction t abl (See Tnble J) 

1 - 'ratum holder 

1 - Tern 1 te (3 rt . stick fastened a t r1 ht angle) 

2 - 5 link mea suring at1ok e 

Tabulation forms (RS- 10)( ev 6/5/4l )( See 
Jt1gure 12) 

4 - Chaining pins 

1 - 4-H eno11 

qu1pment us d sho · by photo r aph, F1g~re lJA . 
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Table 3.--SLOP~ CORRECTION TABLE 

.Percent Angle Ooe1ne Angle Slope Di ata,nce 
degrees 

6 3°26• -9982 70.13 
1 4°00•• . ?6 70.17 
8 4o34• -9968 70.22 
9 50 91 . 9 60 70.28 

10 5o4' . 9950 70 .3.5 
11 6°17• . 9 40 70.42 
12 6°51• . 9929 70.50 
13 70241 .9917 70 • .59 
14 1°.sa• . 9903 70.69 
15 8°32 1 . 9889 70.79 
16 90051 . 9875 70. 89 
17 903 t .9849 71.00 
18 10°12 1 . 98 2 71.12 
19 10°4.5• . 9825 71.25 
20 11°1 1 . 980b 71.38 
21 11°52 • .9786 71.53 
22 12°24• . 9767 71.67 
23 12°57• .9746 71 . 82 
24 1:,0 30 1 .9724 71. 9 
25 14°02 1 . 9702 72.15 
26 140341 .9679 72.32 
27 15°07• . 9654 72.51 
28 15o39• .9629 72 .71 
29 16010 • .9605 72. 88 
30 16042• . 957,8 73 . 08 
31 17°13• .95.52 73.28 
32 170451 -9i24 73 . 50 
33 1a0 16• , 9 96 73 . 72 
34 18°47• .9467 7,.94 
35 19°17• .9439 7 .16 
36 19°481 -9409 74.40 
37 20°1a • . 9379 74 . 63 
38 20°48 1 . 9348 74. 88 
39 21°18 1 .9317 75 .13 
40 21°48' .9285 75.39 



Form RS - lU (Rev.6/6/41 BL) 
Plot No. Date 
Block Ho. Crew 

Strip lfo . 
Stocking Species 

! LP ES AF Ht.Class LP ES AF' Total 
- Feet 

1 - 1 
2 1 - 3 
3 3 - 4.5 
4 lbh class 
5 0 - 0.5" 

6 ' l" 
7 2" 

-:,: II .., 

Strip No. Total 

1 - 1 
2 1 - 3 
3 3 - 4.5 
4 ibh class 
5 0 - 0.5 11 

6 l" 
7 2 II 

3" 

Strip No. Total 

1 - 1 

2 1 - 3 
3 3 - 4-.5 
4 ~bh class 
5 0 - o.s" 
6 l" 
7 2" 

3" 
Total 

F1g. 12 --Tabulation Form RS-10 (Rev 6/5/41) 
for recording of data. 
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3.4 
LODGEPOLE PINE HARVEST CUTTING STUDY 

Fig. 13A --Equipment used 
in Reproduction Survey. 

Fig. 13B --snowstake and 
Template. 

Fig. 13C --Height Measure­
ment with Measuring Stick . 
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To men are required f or the survey. Both of 

the men measure nd oount r e_roduotion and 1n addition, 

one of the men t allies t he d t a on Form R .10. 

Order ot 
1
~09edure 

35 

(a ) Cruiser t akes "O" end of 141. 7 link t ape 

a.nd w lke estr, a r d from sno stake io . 1 until t a llyma n 

sli s sleeve a t 70.7 link mar k over snow st ake . Tally­

man lines cruiser 1n 1t h sno take No . 2 and oru1eer 

anchors "O" end of t ape ( A cone- 1cuously colored Jake­

staff a tt ched to the 11 0 11 end of the ta'.pe r a c111 t ates 

alignment a nd anchoring) . Tallyman t akes "141 . ?d end or 

tape and alka ea t ard from snow stake No. 1 h1le 

cruiser r emains a t "O" end of t ape. Tallyman stretches 

t ape a.nd 1s aligned by eru1aer, then anohore 11141 . 7 11 nd 

of t a e. 

(b) Tallym n oa.J. le out N a nds etri s to be 

run and crui ser walks eaat a r d from HO" end of t ape set­

ting cha1n1ng p1ne a t points 1n mi ddle of atri s to be 

run (Colored ribbon or cloth attached to cha1n1n pins 

to indica te N ands strip f acilitates o. erat1on ) . 

( o) Ta llyma n li,ne a u templ a. te a long chain 

and on snow stakes, giving a right angle a nd a north or 

south 11ne in middle of strip to be run. The photograph, 

Figure l JB , illustrates t he procedure . 

(d) CrUiser pulls out •7on link t a e in 



designated d1reot1on and t a e Abn y reading . Tallyman 

makes elope oo?'reotion (Table J} and anchors t a e 1th 

oh.s.in1ng pin. Cru1 er stretohe s t a. e and anchors 11 70" 

link end. 

36 

(e) Cruiser and t llyman walk down 11 70" l ~nk 

t ape , ea oh man t king a strip 5 links de one ch side 

of the t pe and count nd measure the re roduot1on. The 

5 link idth is determined by mea aur 1n~ stiok hioh is 

also used t om sure height of re roduotion from scale 

on at1ok. The rnea eur1ng stick 1 s shown in the ~ hotogr a h , 

Figure 13c . 

(f) Tallyman records dat a . Upon com etion, 

se t - up is moved to sno st ake No . 2, eto. and ame ro­

oedure follo ed. Crew changes Job for each new eet -up . 

Stook1ng 1a determined for each milacre (10 x 

10 links) in th strip by agreement of cruiser and t ally­

ma.n. Stocking 1a considered a.a t he dominant seedling or 

species 1n the m1laore . The order of preferenae of 

s. eo1es 1n atook1ng is: {l) Lodge ole ine; (2) Engel­

mann Spruce; (J) Al pine Fir. In other 'orda, 1f r epro­

duction of all theses eoies 1e present 1n one m1lacre, 

the stocking is given to the lodge ole _1ne seedling . 

The age and size ar e r ecorded under ap ro r 1ate s eoie s 

for each mil ere under the 11 stocking" section of F'orm 

RS- 10 . A t ally of all other r eproduction 1a recorded by 

size and age under "species" section of For m RS-10. 
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The sizes recorded ar e shown on Form Rs ... 10, all reproduc­

tion under 4.5 f eet t 11 being measured by height nnd al l 

above that by diameter brea thigh! Age 1s reeorded as 

subsequent (re rodµct1on established since log~ing) or 

advanced (reproduction establiehed _r 1or to log 1ng) . 

All reproduction in 1939 and 1941 survey as therefore 

recorded a s dvanoed . A e ,;,a determined 1n the 1948 

survey by counting the number of l horl e of branches on 

the stem of the reproduction. All r e roduotion 1th 

eight or more whorls fa s recorded e advanced Th1le less 

than eight :rhor la w a recorded a s subsequent . In all 

ca ea here the horl ere not distinct, 1t was left to 

the Judgment of the cruiser and tallyman to determine and 

record the age cla ss . Advanced re roduet1on aa reoorded 

by da sh and subsequent reproduction by do t on · Form RS- 10 . 



Chapter III 

ANALYSIS OF DATA 
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The f1ret re roduot1on survey wa s made on the 

xperimental plot.e in 19:39 before the area wae di sturbed 

by logg1ng. It was round that an aver e ot 1602 seed:. 

lings er acre under 4.5 feet in height existed on the 

plots in v1rg1n condition. The number, d1str1but1on, 

and loss of seedlings 1s shown in Table 4. After the 

plots were log ed, a re roduotion survey was made in 1941 

to determine the number of seedlings which had been lost 

due to trea tments applied 1n logF1ng. The aver age number 

of seedlings per acre drop ed to 911, showing an average 

loss of 4J eroent of the or1 inal re roduot1on. 

'!'able 4.--SEEDLINGS . ER ACRE BEFORE AND AFTER CUTTI NG 

Trea tment 
Clea r Cut 2M.b. m. 4r, . b~ m. 6M.b. m. Mean 

Before cutting 1607 1686 20 4 1059 1602 

After cutting 1088 907 1020 628 911 

Losses 519 779 1074 431 701 

Adjusted l osses 520 744 847 689 

Percent loss 32 46 51 41 43 
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Th re a no par ent relation h1 bet een the 

volume removed from the plot s by t he v riou treatments 

and the destruction of reproduot1on. Th oommeraial olear 

out lots fro · h oh the great st volume was removed 

aho ed lee lo of re roduot1on t h n t he plots on wh1oh 

reserve sta nd ere m 1nta1ned. Thie ould indicate tha t 

eatab11ahment nnd u of the in skid aye oausee the 

gre, te t loa of re roduot1on as the p~ttern and length 

of main skid aye would be ap. roximately the same 1n any 

of the plots reg dle A of trentment . The minor or 

branoh skid aye, of which ther e ould be a r e. ter number 

on th lot th th greater volume r emoved, are roba-

bly not covered enough t1mee in euoeee ion to kill t .he 

reproduot1on. The log~1ng of the oom nerc1al clear out 

plots ~ so rrled out a t a time h n a 10~1neh l ayer or 
no covered the ground . Thie eno oover undoubtedly 

furnished some protection to th se dlinge fro ek1d 

d age and aooount for the smaller roent e of lose 

of reproduction on the commercial ole - out plots . 

A survey of the m11acre tockin of the plots 

nd the number of s edl1nge 9er ere a m de in 1 . 41 

immediately after logging and again n 1948 , seven years 

after lo 1ng. Th percentage of milaoree etooked is 

,shown 1n Table 5. The m1l acre too n on all lots 1n 

1 41, 1m ed1ately after loggin, a e ap rox1mately 40 

percent . In 1948 the stook1ng r anged from an u per limit 
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of 80 percent on the commere1 cl a r cut lot do 1m to 

62 eroent on th 6M. b . m. reserve volume plot . The 

1lacre stoc1 i ng gain 1n the ev n ye r . er1od .s 40 per-,. 

oent on the commero1al clear out plots nd r a ed don­

ward to a 32 percent g 1n i n milaore stoo 1ng on th 

6M.b . m. reaarv volume plots . 

Table 5. --COM 1\RI SON BY MAJ O T AT 1E T OF PER E T OF 
~I LACRE S STOC D 1ND ERC 1 GAI FROM 1941 TO l 48 

M Jor eroent filacrea Stocked ere nt 
Treatment ·1941 1948 Ga in 

Commercia l Clear Cut 3 . 6 80.l 40 . 5 

2M. b.m. reserve 39. 4 76 . 2 36 . 8 

4 ci . b . m. reserve 40 . J 76 . 2 35. 9 

6M. b. m. reserve 29 . 9 62 . 3 32 .4 

Virgin 51 . 4 

The number of see::llings er a.ere is sho n in 

Table 6. The number of advanced se dl1nge in 1941 and 

1948 wae ap roximately the same . The 1 48 subsequent 

seedling s re re nt the re ,roduotion h1oh ha become 

e st abl1shed since 1941 . The grea teet number of subse­

quent seedlings, an average of 2666 . er aore, e st abli shed 

on t he oommero1al clea r out plot th a do, n rd trend 

in number to the 6M. b . m. reserve volume plots on hioh 

an average •Of 1478 subee uent seedlings per acre ere 

established. 



Table 6 . - - COMPARISON BY M JOR TR •ATMENT OF NUMBER OF 
SEEDLING·S PER ACRE I N 1941 AND 1 948 

Nuber of Seedlings per Acre 
Major l 41 1 48 1948 

Trea t ment Advanced Sub equent Advanced 

Commercia l Cle r Cut 1088 2666 1062 

2M, b . m. reserve 907 2216 990 

4M. b . m. r eserve 1021 2416 1126 

6M. b. m. r eserve 62.8 1478 701 

V1rg1n 854 312 995 
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The compa.r1 son st1owa the gr eatest gain in mi l ­

acre stocking and number of seedlings per acre on t he 

commercial clear cut trea.tment 1nd1oa t1ng tha t the greater 

the volume r emoved a.nd the more the o nopy ia o ened by 

cut t i ng me thod , the more lodge ole pine reproduction 1s 

obtained . The 2M. b . m. a nd 4M . b . m. r serve trea t ment s 

sho a smaller percentage gain in mil ore stocking and 

f e er seedlings er acre gain, however; t he di ff rences 

between t he reserve tre tments themselves 1a not s1gn1-

f1o ant . The opening of the aite and oano y must be 

se vere to get maximum r eprod.uot1on . 

Stocking of the virgin plots a s not determined 

1n the 1941 survey eo no comparison can be made on the 

trend of r eproduot1on under the vi r gin et .nd . There was 

a noticeable 1noreae e in s tocking a.nd eedling incr ea se 

on the 6M. b . m. r eserve plots due to the o en1ng of the 



o no y some hat a nd t he better o ontun1ty for seed to 

rea ch the mineral soil and become est ablished aided by 

the disturb nee of the duff 1n skidding . 

ercentage of mil cree Gra h I shows the 

stocked in 1941 and 1 48. The grea test 1norea ee in 

lots 1th the grea t er volume stocking o ccurred on the 
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removed and the trend of the curve was down ard from this 

with no compar1aon av 1lable for the v1rg1 n lots a s 

stocking was not obtained 1n the 1941 urvey. 

Graph II shows the tota l number of seedlings 

er ere in 1941 and 1948 . The number of seedlings 

established 1nce log 1ng and treo. tmen .. of the plots 1s 

represented by the 1948 subsequent curve. The grea test 

number of seedlings h ve become establ shed on the oom­

merc1al ole~r cut plots ri th a don a rd trend to a lmost 

one- half this number on the 6M. b • • re serve volume lots . 

The advanoed re roduot1on in 1941 a nd 1948 should be the 

same in number a nd follow the sa me curve on the graph if 

the eamplln method aa adequa te and accura te and 1f no 

ca t ostro he occurred 1n this period . The oloaenes of 

th ae curves on the graph 1 di oa tea a very oloae r el a tion 

of the 1941 s m ling to the l 48 sampl ing. Thia tends 

to rove the accuracy of the sampling method and 

technique. 

The effect of minor trea tments on the r e roduo­

t1on 1 thin the ma J or trea.tment l ots as studied along 



GRAPH t .... - comparison by major treatment, of percent 
or milaor es stocked in 1941 and 1948 . 
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GRAPH II . - - Gompar1son by major tre t ment of number 
of eeedlinga pr acre 1n 1941 and 1948 . 
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1th the ou t t 1n method ap lied. Table 7 sho s the 

effect of slash d1 poeal t rea tment on the m1lacre at oek• 

1ng in 1941 and 1948 . The average m1lacre s t ocki ng or 
all pl ot s in 1 41, 1r diately a f t er l og 1ng 1 aa appr ox-

1mntely 40 percent . In 1948, the oomm~ro i al clear out 

pl ots with l h burned aho a milncre stoak1ng of 8J 

e r cent while the ame plots t h brush loped and eoat-

tered show milacre tocking of 78 ercent . The in­

creased milaor e stocking by burning of ala.sh over lo ping 

and sc~tt r1n of lash was only 5 percent . The 6M.b. m. 

re serve volume plots aho~ milacre stocki ng 1n 1948 of 

63 per cent 1th al sh burned and 61 eroent 1th sla sh 

loped a nd so ttered . The 1noreaeed atooktng h1ch ean 

be t t r1buted to the burning of slash 1a 2 • erc ent. 

Table 7. -•CO PJ ISON OF ROENT OF ~IL ORES STOC.r'ED IN 
1 941 AND l , 48 BY SLASH DI SPOSAL TR i.AT? NT 

Major Minor Treatment 
Treatment Sl a h Lopped & Saatte r 

1 in 1941 1948 Gain 

Commere1al 
Clea r Cut 40 . 0 82.6 42 . 6 38 . 7 77. 6 J8 . 9 

2 4. b . m. reserve 42 . 4 81 . 8 39.4 36. 5 70 . 6 34. l 

41 .b. m. res rve 40.4 76 . 8 36 . 4 40 . 7 75.7 35 . 0 

6M. b . m. reserve 27.0 6:, . 4 36 . 4 32 . 8 60 . 28 .l 

Virgin -- 52 .9 -- 4 . 9 
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The eroentage or m1lacrea atoo ed aa higher 

for each maj or trea t ment on the plots r e eila ah wa.a 

iled , nd burned. This 1s shown 1n Gr a h III . The dif­

ference ie not grea t enou h, ho ever, to 1nd1oa te any 

dist1not adv ntage of p111ng and burning slash over lo -

ing and so tter1ng. It is desi r ed 1n obta1n1ng lodge­

ole ine r eproduot1on to obt ain 100 per cent m1laore 

stock1n, but a t the s me time, the optimum nu ber of 

seedlings p er ere should be below t h t wh1oh r esults 1n 

stagnated st~nda. Or phe III nd IV 1nd1oate t hat lo 

_1ng and eoat t er 1ng of slash appr o ohes thi s o t 1mum. 

The number of seedling s er aore was reduced in all 

cutting methods as shown in Table 8 by lop 1ng and scat­

t eri ng of sla sh h1le the m1lacre stocking i ndi ca ted by 

Table 7 was not no t iceably ~educed . 

T.ble 8. --NU~BER OF EEDLINOS ~. AC 
DISPOSAL TREAT!-.ENT 

I N l 48 B LASH 

f.1 .j or 
Tr eat ment 

11nor Trea tm nt 
Slash Burned _s-,;1.;..a_.a_h........,L ... o.i;;.p......_......, __ .............. ,.......... 

A vanoed Sub e · uent Advanced 

Commero1 al 
Cl ·ar Cut 912 2909 1212 2422 

2M.b. m. r es rve 1136 2649 843 1783 

4M. b . m. r eserve 962 27?4 1290 2049 

61.f. b . m. r eserve 5'.31 1834 870 1123 

Virgin 93? 346 10;3 27? 



GRAPH III , ~•Compar1 on by slash dispo al treatment 
of perc.ent of milaoree stocked 1n 1941 
and 1948 . 
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ORA H IV. ~-comparison of number of seedli.ng,s per acre 
1n 1948 by slash d1epo 1 treatments. 
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The mat formed by the lopped , nd scattered 

slash prevent s a art f the seed from r e oh1ng mineral 

soil tor g rmination . It al so provides parti 1 shading 

of the g round hioh 1 s a.pp i•ently unr vor able to the 

lodgepole 1ne seedJ.1ngs after their f1rat t wo or three 

year s of growth. Some or t hee edl1ngs are eliminated 

by this shadi 
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The pereenta e gain in mil cres stocked and the 

increase 1n number of seedlings per aor as no great er 

on t he plots her e s t and i mprove ent measures had been 

appli ed than on the plots th no etqnd improvement . 

T bles 9 :;,,nd 10 are included to sho tha t the effects of 

ttmber st nd 1m rovement minor trea t ment a.re not signiti• 

cant 1n the reproduction of lod o lo 1ne .. 

Table 9 .-•COJ.L.ARISO OF PF..RCE r OF MI LACRES TOCKED IN 
1941 AND 1948 BY TI ra R ST ND I PRO ME T T T {ENT 

f Jor 
Treatment 

Comm roial 
Clear Cut 

2M. b . m. r eserve 

tf.H.b . m. r eserve 

6 .b. m. r eserve 

Virgin 

J4 . 0 85. 1 

37.9 74.6 

34. 5 77 . 3. 

26 . 8 58. 6 

--- 46 . 8 

Trea t ment 
Ng _ 

44. 9 75 .1 

40 . 9 77. 7 

45 ~3 75 . 0 

32 . 8 6.5 . 6 

.. - 54. 9 



Table 10 . "-~ MBER OF SEEDLINGS ER ORE IN 1948 BY 
TIMBER STAND I MPRO · MENT TREATMENT 

1-'aJor ~anor Tre t ment 
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Tr eatment St ~nd Im12rovement No St and Improvement 
. Ii $ 

Adva.need Subse u nt Advanced Subsequent 

Commero1 al 
,le r ut "'QO ., ,, 061 852 2210 

2M. b . m. r eserv 854 18J6 11 4 2611 

4M. b . m. r es r ve 11 7 2648 1068 1?4 

6M. b . m. r serv 668 1247 761 1713 

V1r in 840 95 1140 25 

Gr ph V e.nd V show th t no a1gn1f1cant cor-

r 1 t1on x1 ta betwe n r e. roduot1on on lots ~11th timber 

t d 1 ~ovement and tho e ithout timber st and improve-

men".;. 

Lodgepole pine r e ro uoe prolifically when 

the 1t 1 o ened by removal of l a r ge peroenta. of 

the volume 01' a t and , F1gurie 14, 15, and 16 . The 

rowth o th r roduct1on 1e v1gorou on the a r ea s where 

the oano. y h s been r emov d a.n 11 ht 1 a made ava la.ble 

from th to n ei ea a s sho 1n F1gur 17 n 18. 

The seed f lodge
4

ole pin requ res ~ miner al 

011 for es t abl1shm nt. eproduct1on establishe s in 

bundanc on old skid tr 11 s h r t e mineral 011 ha.e 

been JC oa On r a rv volum ot i:; h e ndthrow 

h d tak n nl oe due t oo ening of the st and, lodge ole 



GRAPH V. --Compari on by timber stand 1mprove:nent 
treatm nt of p re nt of milacr s stocked 
1n 1941 and 1948 . 
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GRA, H Vt. •~aomparison of number of ee dlinge per acre 
1n 1948 by ti D·er etand 1 provooient treat­
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Fig. 14 -- Commercial Clear Cut Plot 
B-3 showing opening of stand. 

Fig. 15 --Subsequent Reprod­
uction under 3 feet tall on 
Commercial Clear Cut Plot . 

Fig. 16 --Subsequent Reprod­
uction under 1 foot tall on 
Commercial Clear Cut Plot . 
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Fig. 17 --Subsequent Reproa­
uct1on under 4. 5 feet tall 
with 18 inch tip growth during 
the past year . 

Fig. 18 --Advanced Reprod­
uction on Commercial Clear 
Cut Plot showing vigorous 
growth . 

Fig. 19 --Exposed mineral soil at base 
of windtbrown tree furnishing excellent 
seedbed for lodgepole pine reproduction. 



st 
pine seedlings wer e in abundance around the ba ses of the 

f allen trees wner e the soil had been disturbed and ex• 
' 

posed . An exAmple of thi s 1a sho n 1n F\gure 19. Many 

one or t wo- year old seedlings ot lodgepole pine; Engel.­

ma.nn spruce , and alpine tir ere found gro 1ng on logs 1n 

a.n adva nced s t age of deoomposlt1on, These loga were al­

ways loe a t .ed in a ereek bott om or de.mp ar ea . The roba­

bil1 ty pf survival or any of these seedlings is extremel y 

small a.s tihe1r root s h ve 11ttl cha.nee of re eh.1ng 

mi ner 1 eo1l before the log h -e r1ed out or the nutrient 

sup ly is exhausted . 

Lodgepole pine aeedlin · ar e f avored. by aha.ding 

during the f1ret. oi- t wo three ye s after erm1n tion 

but the shading must not furn1ah too severe competition 

for mois ture . It was noted that r ep;-oduo t1on occurred 

more abundantly underne ·th logs h1ch cleared t he ground 

- b y t wo inobes or mor / &nd furnif-"'h d sh din . Th1a may be 

partially due to conserving of th ao11 mois t ure by the 

shading . Lodg pole .. 1ne re Xioduct1on come 1n abundantly 

in ar en. • 1th a ground oov r ot huckleberry (Vaec1n1.um) 
C - • 

where the seedlings xtend above the he1 nt of the huokle-

berry th1n to or three year s after the1r st a rt . It 

does no~ become ea t abl1shed under a . round cover of buf­

f alo berry (§hepherdia. oanade9a1~ (L.) Nutt . ) e1noe it 

cannot gro through the cover ot buffalo berry before 

becoming intolerant to shading . On open knoll c/~·here the 
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are we ex o ed t o direct sunlight and a l ayer of duff 

was resent reproduction d id not ooaur . Thia is due to 

the combined f actors or dryin of a1te by exposure to the 

sun' s r a ye nd meoh .n!c 1 r vent1on of eed reaching the 

mineral soil . 

The r es onse or lod epol pine seedlings to 

r elea e by open1ng the oano y and 1te 1 first observed 

in the vigor and denetty of ne dle. roduot1 on under 

the virgin t d h a thin, 1ndly, crooked stems • th 

only a few needle r e ent a t t he tip of th stem 1n 

bunohe or tuft. Figures 20 and 21 illu trate r lea se 

of s.dvano d eodl1nge on th comm roi o.l cl rout t reat­

ment pl ts. The needle vi or, densi ty, and rene al of 

rovth a t th ti p 1 e e . 1ly di cerned. 

Lod pole p1ne a~edl1n s outgro t h 1r tolerant 

a oci t 9; n l m nn s_ruo nd a 1ne f1r. on removal 

of h o verhn .d c , nop y. A com ri on of t h e otogr ha 

1n 1 ur 17 nd 18 1th tho e 1n Figures 22 , 23 , 24 

and F1 ur 25, 26, 27 shows the ore r a id gr o rth or 
the lod o e p1ne se dl1ngs . 

The ro t h of lod.g ole pine 

r ee rved volume plots 1 lee th non 

eedl1 ngs on t he 

lots 1th all 

m rah ntable volume r moved . The gro th rte 1a, however, 

still ade ua te nd ,11 rob bly sur e th t of the 

aeedl1nge on t he heo.v1ly cut ar 1 thin a few y ars as 

the fewer ae d 1nge r . ent Till not t gn te . The 

r 
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Fig. 21 --Advanced Reprod­
uction on Reserve volume plot 
illustrating growth when 
released . 
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:-• ig. 20 --Advanced Reproduction 
t'n Commercial Clear Cut Plot 
i~lustrating needle vigor when 
.".._ leased . 
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-----+-----}FT 

-----+-----1FT 

Fig. 22 --Engelmann Spruce 
Subsequent Reproduc t ion 
under 1 foot tall . 

Fig. 23 --Engelmann spruce 
Advanced Reproduction under 
3 feet tall . 

Fig. 24 --Engelmann Spruce 
Advanced Reproduction under 
4 . 5 feet tall . 
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Fig. 25 --Alpine iir Sub­
sequent Reproduction under 
1 foot tall . 

Fig. 26 --Alpine Ftr' Advanced 
Reproduction under 3 feet tall . 

Fig. 27 --Alpine Fir Advanced 
Reproduction under 4. 5 feet 
tall . 



le-sser growth 1s 1llustra t .ed 1n Figures 28 and 29 by 

photographs t aken on re served vol ume plot . 

Plot 1t h lop ed nd sea.ttered sla sh ar e 11 .. 

lu t rated 1n Fi gures O and Jl. Thes hotogr h were 

t aken eeYen y rs aft TJ log 1ng and ho 1 that an excea­

si ve ocumula tfon of sl sh does not occur. Th fl a. h 
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fuel have pr e.otl call y all de com po aed 1 1th only the l arger 

mater! l rema1n1n . • here he vy aoounul tton of slash 

ere not d qu tely ottered, a sp n r roduct1on a ... 

e a r ed 1n aon iderable n bers . 

D1se se a.nd _orcupi ne dam e di d not b ve a. 

11m1t1ng effect on t e lod epole 1ne r e roduot1 on . Some 

shoestring r oot ~;....;.;;;a.----....,..~·----~ ( ahl .)Quel . ) gas 

observed to kill seedl1n B; prim r1ly on~ . e lots ~here 

the cutting m thod removed the gr e t r am.ount of volume . 

On no lot . could th loss be :cona1dered aev-.ere • .Porcu-

p1ne a.m e ·~ ne 11 lble to the eedlin s , ho · v r, ... ..., . 

m ture trees in the t a nd 1ndloat 

a s shown 1n Figure 32 . 

s t orcuplne damage 
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Fig. 29 --Lodgepole Pine 
Subsequent Reproduction under 
3 feet tall on 4M.b.m. Reserve 
volume plot B-4. 

6? 

Fig. 28 --Lodgepole Pine sub­
sequent Reproduction under 1 
foot tall on 4M.b.m. Reserve 
volume plot B-4. 

- ' 
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Fig. 30 --Lopped and scattered Slash 
on Commercial Clear Cut Plot C-1 seven 
years after logging. 

Fig. 31 --Lopped and Scattered Slash 
on Commercial Clear Cut Plot A-5 seven 
years after logging. 
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Fig. 32 --Past porcupine 
damage on mature Lodgepole 
Pine in Virgin Plot D-2. 
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Chapter IV 

CONCtUSIONS 

Com rtson of the r eproduot1on dala obt 1ned 

fro m t he ex er1ment al plots 1n t 1c 1 lo · epole pine 

?O 

st nd before log in 1 imme 1a t ely a:t'ter log .1ng , .nd 

seven ye r s :rte:r lo g n und r di fferent outt1 n methods 

le ds to th conclusions . 

The lo g1. operation in a mature sta ~d of 

lodge ole ine destroys an aver e of 43 eroent of the 

adv need reproduction . The lose in dvaneed reproduction 

i s not in r oportlon to the volume r emoved from the st d 

by the outt1 ng met hod . Leas adv need re roduotion ms.y 

be lost under a he v1ly out s t and t n one 1n · h1eh only 

port ion of t he m rohantable timber 1 remov d •. Thi s 

,v deno 0 nt to t he f BOt t ha t about t he ea.me mount of 

dvanee r r oduott on 111 be lost :rega.rdle of the 

cutting ethod . 

Adequate re stocking of a outover lodge ole 1ne 

area occur . ,1thout lone.: l a se 1n ti.me or t he e.1 ting 

for the co1no denoe of a good seed d mo1 ture year . 

A most compl ete tocki ng occurred seven years fter log-

gtn cons1der1n · the ro in took blow merchantable 

size , t he r e erved tr e, nd t he ubsequ nt reproduction . 
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Th1a 1nd1oat a that r aot1cslly no time is lost 1n eatab­

l1ah1ng the growing took for the next rotation crop . 

The great st density and develo ment of re ro-

duotion oocurs ere h vy outti .ng t:rea t ment ha.a been 

a plied. The nu ber o eeedliag er acre i s greater on 

a oommeroi al ol r cut area t hnn on an r ea ~~th a re­

served volume of merchantable t1 mber. The o en1n of the 

canopy by ah vy out llo a r 1d gro th of t he intol-

r ant l od epol , ine r 1 roduot on, 

and subs quent th1nn neon h v 

To pr ,v nt stagnation 

y out r th density 

of r epro uotion my ne d to be re ult d b y lop_1ng and 

scat tering of l a sh t t he time of loggi ng . 

The den ity nd dev lo_ment or lodgepole pin 

re _roduct1on under other p rt1a . cut tre tment s is held 

baok or develops a t a r a te closel y in ro ort1on to the 

r serv st nd left . dequate re- roduot1on on be obt ined 

by re erv1n ap_rox1 m tel y one- h lf oft m ch nt abl 

stand volume hen a 2- out a1lvicul t ur 1 yetem 1 to be 

used in harvesting th st nd. 

Lo p1ng nd o tter1ng of sl fl. eh h an a.dvan-

t O"e over 111n e.nd burning in t hat 1 t ~ rov1des a. better 

distribution of seedl ngs on ar ea and t tee me time 

pr events t he establiahm nt or too r at 

lings p er acre . This i 1n coord noe 

number of seed­

th . t he fi nding s 

of Bate , ilton, s.nd Krue er on t he unn1son Nat ional 

For es t and the Medicine Bo ti onal ·ore tin 1929 (6). 
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The decomposition of the sla sh has a beneficia l effec t 

on the ao1l by the a.ddit1on of organic ma tter and its 

shading effeet tends to conserve soil moi sture es~eo1ally 

on ex. sed south alopea . The fire ha z r d ere ted by t he 

increased amount of ela s.'1 1 s not s vere exee· t d ring the 

fir et t ·. o or three years after cutt1ng hen 1ntensi ve 

fire protection should be t he pr actice . It m~y be neces­

sary to pile a nd burn exces 1ve e.aeumul tions of the slash 

to reduce th1s fire hi 

Timber ata.nd improvement in the submerchant abl e 

stand does not stimula te re rod otion. 

measures ppliad to th submerchantable 

St and 1m rovement 

tand had no ad-

vantage in dena1ty or degree of stocking over unimproved 

stands . Thia 1nd1.ca.tes t hat the vigor nd cond1t1on of 

the trees produci ng s-..ed have 11 ttl e or no effect on 'the 

quality of seed for reproduction . 

Thi tudy covers only t he cutt1n m t hods and 

tr ,Q ~P ed to o o e pin in ord r to 

ecure op t mum r roduot1on e. d doe not fully con 1d r 

oth .r s i v1ou tur l f:L economic f a.ctor • From the obser­

va t on a d conclu ions n thi tudy the it r recom­

mend a -eut 1lv1oultural ystem 1n n. ma ture lod epole 

pine st - nd, r mov1n . pproxima te y one- lf the merchant­

able vo ume of the et and 1n the fir s t cut , comb ned 1 th 

lop
4
1ng d sca t ter ng of ala h nor r to obtain an 

0
4 

t 1 um mount and s , acing or r production . Du , to the 
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susce t1b111ty of lodge ole p1n to w1ndthr0w .1t ap ears 

likel y that atr1 out mod1f1catlon of the 2-out a1.lv1-

oultur system 10uld be .adv ntageoua tor roteet1on of 

the re aorv stand. 



Chapter V 

SUMMARY 

?4 

Te ilv1eultural m n ment ot lodgepole pine 

pr esent s a . roblem 1n obtain1ng an o t1mum mount ot r e-

roduct1on b y euttin me hod h1 ch 1111 pr event too 

dense a At Rnd oau s1n u ae uent at nation e nd a t t he 

same time fully stoo the e re after the logr in 

o er11.t1on . 

A s tudy of the influence of cutti.n me1.hoda on 

the re roduct1on of lodge pole 1ne as made a t the Fras r 

f.xpor1m ntnl Forest 1n the Ar a aho National Foroat in 

Colorado in a ty 1oal lodgepole pine st nd. 1 our cutting 

me t hods ere applied in 1940 and virgin ohec l ot s 1 ere 

estnbl1 hed for ri.. com a.r1eon of r esult s . The outt1ng 

me t o "' er . . ( 1} ommeroiru. Clear Cut ; ( 2 ) 

?!'- . b . m. re rved vo ume; ( 3 ) 4M. b . m. re served volume ; 

( 4) 6.• . b. m. re served volume . 

In addi tion, m1nor trea.t m nte of l a. ah d1s­

o ael m thod ~nd timber At a nd 1mprovement we p_ 11ed 

to a.oh 

Sl a sh pi l 

ot . The minor trea t ments appl ied ere : (1) 

~nd burned; ( ) Slash loped and ao a tter ed; 

( J ) T1m er at , nd i mprovement; (4) : o timber s t a nd 

i mprovement . 



Reproduct1on surveys ere made 1n 193 prior 

t o log 1ng of the plots; 1n 1941 , i mmedia tely after ·10 
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g1ng; d again 1n 1948 , even yea,r subs quent to logging . 

The surveys 11e.r e made on o. 14 percent s t:w .. l e oru1 se basis . . 
The aunt of r eproduction loat by t he logging 

I 

o er a t ion &s de t er 1ned a e well a s the number of seed­

lings at abl shed a1noe the lo ing op r a ion and the 

at ooking of the plota . 

The follo fing oonclua1ons were made f~om t he 

study : 

1 . he l og€1n operation in mature lodge ole 

pi ne st and destroys an avera e of 4 p rcent of t he ad• 

vaned reprod ot1on. 

2 . Pr aotioall no time 1s lo s t in eat~bli ahlng 

l odge ole p ine re roduction after logging as t he ~lo t s 

wer e adequately ato ed seven y are after the lo e1ng 

opera t on . 

J . The densi ty nd develo~m nt of lodg ole 

pi ne r e_ro uotion 1 in direct roportion to the L111ount 

of volume removed from the t a.nd. ?h r en. ter the amount 

of volume r emoved , the gr nter 1 the amount of r epr oduc- ? 
tion t bl1ehed and the bet t er s 1ta development prior 

to t he time 1 rea.ches t he pol or s._pl1ng et a e . hen 

too dense a t and cnue s etagna.t1on . 

4 . Lop ing and ec .t t er1ng of l a sh has an 

advantage over piling .1nd burning in that it provides a 
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better d1str1but1on of seedlings on an area and a t the ) 

same time prevents too great a number or aeedlin er 

a.ere. 

5. Adequa t e r eproduction c an be obtained by 

rese v1ng approximat ely one-h lf of t he merohli'.nta.ble 

stand volume whe a 2~out a1lv1cultur eysten 1 to be 

used 1n h~r ve ting the stnnd . 

6. A r eco~ ended cutting me t hod to obtai n 

o . t imum r e; roduct1on 1n lod epole pin 1s a 2-cut s1lv1-

cul tural system, r emoving ap roximR.t oly one-half t he 

merch ntable volume in the fir st eut, co bined with 

loping an scetterin of sla sh . 
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