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Properties and Utilization of Lodgepole Pine 
in \Vestern Canada 

INTRODUCTION 

Xumber of stems and 
rallgc< On fayourablt, sites it 
1 <:2 diameter< l"ormal 
indicate a merchmrtahle volume of 
or more diameter on 
on site iudex dass UO< 

The HlGI 

It is estimated that 

a volume of 

d<h<IL 
cent of 
is Hot 

l1-inch or more 
allowable cut for 

,7\1,.'-'1"1:< Much of the hurl in 
untouched but eurrent 

should inerease the 

of the total commercial tree 

BX'< 



C':> 

FWURID L stand of lodgepole 
4,000' elevation 

pine in interior British Columbia at }i'wunID 2. More densely stocked stand of lodgepole in same vicinity as 
stand ill Figure 1, 



volume in the jHt(�rior of British Columbia consists of "�"A"-'>'"H''' 

the aTlnual cut of this has never amonntpd to more 
total alHHlal .:ut of in the interior 

1954 to 19M the volume Gut illcreased frorn to 77 minion eubie 
feet or ;;00 per eeut to an incrmse of 150 eent for all 
the . The of the and the reeent 

to further increases in thp annual eut 
resouree. 

CHARACTERISTICS 

illdi'vichUlJ 
needles are 

from 1 to >j inehes. The mature 
1 to 2 inehes with lhiekeued seales 

is also a two-needle �\Vith many similarities 
mature cones are eurved fmd 

have unarmed scales. 

The ,yood of the varips horn to 
of uniforrn and eontains mmwrous resin duets. 

t1re distinct and the transition from to summer-wood is rnore or 

less abrupt. are not visible to naked eye and is visible 
on the split <'�«'l'>"'" 

FW'(TRE 3. iYficTophot{)fa;raph 
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The small trees of lodgepole pine do not produce much dear lumber but do 
yield a grade of stock with small The wood maehines well, takes 

and varnishes and, untreated, is of moderate durability. 

MECHANICAL AND PHYSICAL PROPERTIES 

Table] , shows the average mechanieal nl',nn,,,,..t 

pine at 12 per cent moisture eontent. Similar for 
pine are also shown for the purposes of eomparison. 

In CSA 08(j-1959 "Code of Hecommended Practice for m 

Timber" pine is grouped with spruee as a Group and in the 
tlCIUSJtng Standards for HJ61 is allotted the same maximu m spans as the 

western spruces. 

Table 1 shows that lodgepole pine is superior to white spruee in every strength 
nr,,,,,,,,,.t impaet bending and eompares '\vith 

It is the praetiee in some areas of Brit ish Columbia and Alberta to sell lodge­
pole pine lumber with that of spruce and to make no distindion in "alue between 
the speeies. This is largely a matter of eonvenience and although pine 011 the 
average is it is unlikely there will be premium for this spedes 
over as there is no distinction the two in aeeepted 
span 

TABLE L lIIECHANICAL PROPERTU;S OF LODGEPOLE PINE, JACK PINE AND 

WHITE SPRUCE AT 12 PER CENT MOlSTUIU; GONTl']NT 

Mechanical PrOt)erty 

8PF;Clf'lC GRAVITY -- VOLUME AIR-DRY 
WEiGHT OYEN-DRY 

"",Uy"""'''" failure, in. 

8 

0.41 0.44 

29 

8,450 

0.37 

26 

8,710 

985 

475 



lIowever there is an 
construction ana some n,'"",l'!UlH''' 

lumber for house 
have found it 

increase their production of desirable to ""F,''''vH 

Effect of Red Heart Stain on Strength and Durability 

A common characteristic of mature and oyer-mature 

heart stail!. This detract from the 
is not considered a Gause for of structural 

and Loman, 
sho,n:d that three 

' 

responsible for oyer 

the effect of red heart on the 
cHi<:;';\'\7" \vood found no reduction either 

nor did the stain rp<hwe the durability 
also a reduction in static and i� 

Hi per cent could be in wood up to 

sp'eCl11C IT"'''''''' of red-stained and 

'"'''U,''V''''' and Alberta. 

TABLE 2. HELA.TlvE STRENGTH AND SPECIFIC GHAVITY OF HED-STAINED AND 

t'NSTAINED LODGEPOLE PINE FRO;V! BHITISH COLI'MBIA AND ALBERTA' 

h'sts and 

Shearing 
Tough­

ness 

showed thaI "l"-JllWC>:"" was re-
dueBe! :ii per cent ullstainpd material and :::\0 per eeut in material 
after five months exposure ill the soil. 

of cause, red st!1in in 
C\'('ll the causal 

wood. IIoweyer in 
sterile the 

rot. 



WU""""J'" pine. 

Chemical Composition and Properties 

A chemieal trees fronl lVloniana. the 
c.s. Forest Products ) showed the 

Holn-cellulose .. 

Total Pentosans. 

solvents bdow was: 

Ether. 

Sodium 11 

10 



The Forest Products 
1964' and the 

have 
bark and \\'()od. 

at IV[adison, Wisconsin (Rowe and Scroggins, 
Southwest Forest and Experiment 

conducted research in the of 

A current at the Vancouver Forest 
indicated that because of differences in their Yl'ood 
differentiate between the lumber of pine, 

The 
per cord 

calorific 'mlue of ,vU',,"V'" 

au average 20 per cen t 
pound of wood . 

USES 

1951) include ;"'"" .. ,'" 

corral 
trees. In 

.'Ul lU'''-'' ,,',0 pulp. ()ther uses iWAUUG "''''""m" 

timbers but recent veal'S its use as a 
that now about 

. 

orchard props and '-d',U�"'HW'" 

for railroad ties and mine 
has inereased to the extent 

is as lumber. 

Lumber 

British and Alberta 

of the United States has shown 
It exceH(:�nt· drop, 

insulation 
and stiffness it an wood for 

The sound knots rnake it an excellent 
,,�"n" ",H,"" and \yoodwork. It is used and 
and for conerete forms. 

Most, of the lu mbe r 
Alberta is dimension and 
sueh as 

in these areas. 

Poles and Round Timbers 

Between :3'0 and 40 million lineal feet of lodgepole 
timbers ,yere produeed in Alberta in the yea,r of 
interior of British 10,000 lO([!1'enOW 
are into sentree for power and lines. 

It is recommendetl that lU"'"-,,,VV, 

many 
recommendetl in \yetter al:eas but 

11 

Lat,oratnri.€s of ).timBO O-S9 (Un-



resistant aboyc ilw 
how eyer, were 

eedar . .  

Hound timbers 
eonstnwtion purposes, 

PreservatiyC' 
Snell treatJnent 

and 
tion 

Ties 

is not a factor. In a reccllt 
IJ11,Ooral.ory it was found that 

rustic struetures. 

is recommended tiInbers in eontaet with 
the serYlee tife of such materials. 

of 

and for 



not considered one the durable a seryice life of at least 
and failure is more often 20 years is froIlI ties of !�dmYn"! 

du(: wear rather than 

Pulpwood 

made from 

eastern 
that the 

to that of sound 

excellent seryice. It was also fonnd that 
die out under service eonditions. 

eolour and 

that 

outlet for stands of 

ill areas of A.Jberta and 

is utilized 
little dear veneer is 

lnl:lllufactul"e when suitable 

are troublesome featul"f's encountered in 

13 

these diflicultif's can be overcome 

from t.he of uses, ill addition 
it. is 011 the local scene. 



The species is used for corral rails, shingles, lath, orchard props, hop-poles, 
fence-posts, fuel wood and rustic furniture in both British Columbia and Alberta 
and a studv the l\Iadison Forest Products Laboratorv of the States 
Forest Sen;ice 1958) indicated its suitability for the manufact,ure of 
hardboard. 

FIRE- OR INSECT-KILLED LODGEPOLE PINE 

In the interior of British Columbia and on the eastern slope of the Rockies 
in Alberta, there are areas of standing fire-killed lodgepole pine. 1M any of 
these areas haye fallen prey to insects and rot, but others, possibly through dry 
climatic conditions, have survived for many years. The results of tests of fire-kiHt'<l 
lodgepole timbers from the Alberta foothills 'were reported by Smith (l9�)5). 
Six shipments of logs were tested in the following conditions: green, air-seasoned, 
fire-killed ,1, years, fire-killed 10 years, fire-killed 17 y(;ars, and fire-killed 45 years. 
The 10 veal' fire-killed wood showed fairlv extensive advanced decay as a result 
of whicl� the values were lower 1:,han those of the green or' air-seasoned 
timbers. other groups, including the 45-year group, showed equal or 
even higher values. The general conclusions from these tests were as follows: 

1. The strength of fire-killed timbers varies in relation to the extent of 
It is evident, however, that minor amounts of decay do 

atlect the 

2. Fire killing does not adYersely affect the strength if the wood substance 
is not visil-lly damaged at the time of the fire. 

;3. The fad that, flre-killed timber has and seasoned in situ does not 
in itself affect the 

4. 

5. It is possible to select fire-killed timbers with unimpaired strength proper-
ties with a reasonable of accuracy using no other means than 
visual iuspection. 

Tests by the U.S. Forest Products Laborat.ory on pulping qualities of insect-
killed lodgepole from Montana and Idaho (McGovern, Hl.5l) indicated that 
except for lower holo-cellulose and alpha-cellulose contents, the dead 
wood did not differ in chemical composition from the green >'\rood, 
although some of it considerable 

It would 
fire- and 
which live trees are 
too affected. 

and insect-killed woods showed similar pulping 
the same pulp and pulp strengths. Dead 

i) per cent than sound wood. 
and dead) gave results 
more rapidly. pulping 

the pulps from green wood were 
and had a wider freeness range than 

from the above is not. too 
can lx, utilized for Innat of the 

values and ,-,'UIJH.'''-



MANUFACTURING PROCESSES 

Logging 

at 

'''',,'''-'H' time the two methods most commonly 
to skid tree lengths from the stump to a 

to skid tree to a central landing 
the woods where 

manent mills. 
desired log lengths and trucked to per-

Figure 6 shows the effect of tree size on falling time at four lV\,l>:''''IJVllC; 

operations in the interior of British Columbia (McIntosh and ,",.ow"""",,",,,, 

Although the �1ctual falling times at these operations vari<:'<l h,,1"'" ,,"<> 

of stand topography, operators' etc.-l)eI·celrlTlibge 
falling times hnndred cubic feet between the d.b.h. 
all four OnCnH,IIH1H 

times recorded included the following phases which contributed the 
indicated percentages to the average time per tree: 

Travel and plan .... , . . . . . . . . . . . . . . . . 
Swamp . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Fall................ . . . . . . . . . . . 

Limb and top.. . . . . . . . .  . 
Saw maintenance and rest periods. .. . 

Falling times per tree did not vary appreciably over the range of diameters 
encountered but times hundred cubic feet of production increased rapidly with 

tree 6. For example, the average falling time per 
hundred cubic feet for d.b.h. trees was approximately 80 per cent more 
than that for l1-inch trees and time for 13-1nch trees was 20 per cent less than 
for ll-inch. 

Skidding in the interior of British is done mainly by 
cra,vIer tractor at present, although a few operators are rubber-,vheeloo 
tractors. Rubber-wheeled tractors are in \videspmad use in eastern Canada and in 
the southern of the U.S.A. to be suited to 
small tree and could probably be lodgepole 

/I) 
E 
i= 
0'> ..... c 0 :.:: 0 
m ... 
u. /I)  
... 0:. 
0 
" 
/I) 

" 
E 

areas of Columbia and Albert.a. 
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FIGURE 6. Effect of tree dbh on falling time per Cd (Lodgepole Pine- B.C. Interior). 
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220 

200 
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<l) 
E 

j.: 160 
V> 
c .... .- Q 140 
�<:: 
.:;,t. <l) 
tJ)!l.. 
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0 
" 100 <l) 

-0 
c 

80 

60 

40 
40 60 

Turn Volume (cu. ft.) 

DATA 
TURN 

VOL INDEX 
250' 450' 

40 190 235 

PraGUE 7. volume and skidding distance on skidding time per Cd (Lodgepole Pine 

7 shows the effed of turn volume and skidding distance on skidding 
hundred eubic feet in the interior of British Columbia. These data were 
from studies at four and aJthough actual times at each operation 

differed the differenees in times for various turn volumes 
and distanens were similar in aU areas. All of the traetors used were of the 
erawler and p(HVer from ·1:0 to 75 H.P. 

iVi',,","",", methods are somewhat different from those in the interior 
of areas of restriet tree to winter 
months when the ground frozen solid to . The 

of sa,vmills ill Alberta are a or "'<:;'''U-IJ'GJ. 

on or near the timber berth being 

are skidded to a central in the woods 
crawler tractors and from there tho tree 

arch truck or similar units. 

Studies of times in Alberta 
the same tn,nd of increased time 
as illustrated for British Columbia 
same trends a.s indieated the British 

inciieated 
tree diameters 

time studies showed the 
Figure 7. 

The ditfereHt'e between the 
from the difIerent vehicles used-is in 

The 

bv the vehicle. Therefore turn 
, 

on times a.s illustrated for 

'was the most 
l'A'>lllrn,d an average of ao per 

7. 

number of trees in the turn 
to f'nsure that the 

with bf'st 



FIGURE 8. Skidding logs to mill site in Alberta. 

Milling 

a 

In smaH 

a 

duction with minimum 

Some eombinations 
are as follows: 

Tables :>, and -1 show the results of lumber ,'nr',n'm', 

mills ill Alberta and British Columbia 

ratio is the amount of lumber reeoY(:red in board feet 
an indication of sawmill _ Table 3 shows 

British Columbia had identical rat.ios of {L,) for sound 
st,uds from 8-foot One of the other 

and had ratio of (1,0. Mill ::\0. '* 
u",c<,<,;u studs and had the lowest reeo\'ery of 5.0. 

In British Columbia Oet,lW,P<I,!>\'" 

In 
lumber 
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TABLE 3. LUMBER RECOVEHY HATIOS (BD. FT. LBRjCU. FT. LOG SCALE) FOR B.C. 
INTERIOH AND ALBERTA SOUND LODGEPOLE PINE 

Log Top Dia",eter (inehes) 

5 6 7 8 9 10 11 12 13 14 
jH 2" 

Lu",ber Recovery Ratios 

Alberta 55 16 - 5.0 5.0 5.2 5.7 5.9 5.4 5.5 5.4 7 93 

B.C. 182 8 6.75.86.36.56.46.56.87.27.4 6.5 8 ll2 

B.C. 371 8 1.56.26.56.16.76.36.86.76.6 fL5 6 .5 9 91 

B.C. 427 8 3.9 4.9 4.9 5 .0 5.4 6.2 5.9 5.5 5.0 100 

B.C. 29 7 12-20 5.4 5.5 5.7 5.9 (1,16.4 6.6 6.9 7.3 7.4 fl.O 100 

assessment and methods and (b) in Alberta would tend to encourage good 
lumber recovery practices operations such as mill No. 4 of Table 3 occur only 
infrequently. Close utilization is not so to the operator under method (c) 
in Alberta but low lurnber recovery means high unit volume handling costs. 

Table 4 sho"iNS the percentage of lumber, sawdust and solid residue recovered 
In four interior British Columbia mills. The two scrag mills recovered 8 and 9 
per cent of their lumber in I-inch material, wher(',8,s mill No. 4 saved no I-inch, a 
contributing factor to the of solid residu(' being equivalent to the 
percentage of lumber reeov('red at milL 

Westem \Vood Products Assoeiation grading rules are used for lodgepole pine 
and 95 per cent of the volume of dimension lumber recovered from the mills in 
Table 3 was of a standard and better grade. Grading rules used for boards eonsist 
of B and Btr., C and D Clear and 5 Common and a grade recovery break­
down for the board mill showed the following 

D Clear and Better . . . . . . . . . . . . 

No. 1 Common . . . . . . . . . . . . . . . . . . . . 
No.2 Common . .. . . . . . . . . . . . . . . . . . .  . 

No. a Common. . . . .  . . . . . . . . . . . . . . .  . 

No.4 Common .. .................. . 

No.5 Common ...................... . 

One of the of small log is the high proportion 
of narrow boards reeovered from them. 9 shows the percentage volume 
recovered by lumber widths for diameter 5 to 1 2  in.ches in the above-
mentioned board milL 

TABLE 4. 

Mill No. Mill Type 

2 

18 

of 

535 
l(}07 

191 

Lumber 

51 
,51 
41 

SOLID RESIDUE 

Percentage 



w 
<9 
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W 
u 
a:: 
w 
0... 

W 
> 
I-
<:( 
..J 
::) 
� 
::) 
u 

100 

80 

60 

40 

20 

6 

LOG 

7 
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8 9 

DIAMETER. 

• • • • • • • • • ·.·lxIO·.· 

10 

(Inches) 

• '& • • • • • • • • • • • • • • • • • • • • • • • • 

II 12 

FIGURE 9. Percentage lumber volume by width in each diameter class (Board M ill). 

FIGURE 10. Lodgepole pine being gang-sawn at small mill in Albert,a" 
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FIGURe 11. Lodgepole pine stud logs being trimmed to length at a mill in British Columbia. 

FIGl:nlE 12. Precision-trimmed 2" x 4 N lodgepole pine studs. 
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FIGURE 13. Knotty lodgepole pine panelling. 

suggested that OBe solution to the narrow board problem 
'AA,,,"V',,,HHU,," with resliitant higher prices for wider 

Seasoning 

Lodgepole pine can be kiln-dried 
conditions develops little degrade. 

A schedule for 1- and 2-inch lOclgepo,le 
is as foHows: 

Temperature in 

Dry-Bulb 

and under properly-controlled 

lumber'" (Jenkins and 

1". 

160"1". and 81 per cent relative hnmidity, jf neces.�ary, at end of nm . 

• For 3- and 4-inch roof decking the relative humidity should he 10 per eent higher at all stages. 

The use of 
has been 
informed of 
final moisture content 
of 

In Alberta there are 
lumber there is air-dried, 

a few 

in the interior of British 
be{�ome more 

Io'wer 

kilns and by far the port.lon of 
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SUMMARY AND CONCLUSIONS 

In the interior of British Columbia, l odgepole pine, because of its small size 
at maturity, has in the past been ignored by logging operators in favour of the 
larger growing species. In Alberta, lodgepole pine, in common \",1.th ot,her species, 
is considerably under-utilized, the actual annual cut of conifers in Alberta in a 
twelve-month period of 19(:\:3-64 being only 16 per cent of the gross allowable 
annual nut. 

In recent years h owever, advances in logging and milling technology have 
m.ade the harvestin g of small trees more economically attractive than previously 
and in interior British Columbia the annual cut of lodgepole pine increased by 
;300 per cent in the period from 19M-64. A large proportion of the timber volumes 
in Alberta are in the comparatively under-developed northern portion of the 
Province, but as this area is gradually settled the ut ilization of all species will 
increase . 

. Lodgepole pine is being used and is well suited for a wide variety of products, 
among them being lumber, pulp, railway ties, utilit.y poles, mining timbers and 
assorted minor uses such as fence-posts, orchard props, corral rails and Christ.mas 
trees . H istorically the major uses for lodgepole have beell for railway ties and 
mine timbers, but in recent years in Alberta and B.C. its use as a lumber species 
has increased to the extent now of about 70 per cent of its utilization. 

Most of the lumber prod uced from lodgepol e pine in western Canada is dimen­
sion lumber and is mixed and sold 'with that of spruce and balsam. Its strengt"h 
properties, howeyer, are similar to jack pine and superior to both spruce and 
balsam . 

It has been found suitable for pulping and the expansion of the pulp industry 
in the interior of British Columbia with attendant increases in popUlat ion and 
servin!;'s should contribute considerably to continued growth in the utilization of 
this for pulp and lumber. 

22 



SOMMAIRE ET CONCLUSIONS 

Dans l'interieur de Ia Colombie-Britannique, Ie pin de Murray, en raison de 
sa petite taille, meme a maturite, a ete neglige par les exploitants forestiers en 
faveur des essences de plus grande taille. En Alberta egalement, Ie pin de Murray 
ainsi que plusieurs autres coniferes sont loin d'etre exploites a bon escient, Ia coupe 
annuelle de coniferes (1963-1964) dans la province n 'ayant pas depasse 16 p. 100 
de la coupe brute admissible. 

Toutefois, au cours des dernieres annees, les progres realises dans la technique 
d 'abattage et d'usinage ont rendu l'exploitation des essences de petite taille beau­
coup plus economique et avantageuse, de sorte que dans l'interieur de la Colombie­
Britannique la coupe annueHe globale de pin de Murray a triple de 1954 a 1964. 
Une grande partie des forets exploitables de l'Alberta se trouvent dans Ie nord 
relativement peu peupIe de la province, mals iI ne fait pas de doute que toutes les 
essences de cette region seront exploitees a fond, au fur et a mesure qU'eHe se 
peuplera. 

l,e pin de Murray convlent a la fabrication de toutes sortes de produits fores­
tiers, notamment du bois d'oeuvre, de la pate a papier, des traverses de chemin 
de fer, des poteaux electriques et teIephoniques, des bois de mine, ains1 que des 
piquets de c16ture, des tuteurs d'arbres fruitiers, des barres d'enclos a bestiaux et 
des arbres de NoeL Dans Ie passe, on se servait surtout de pin de Murray pour 
en faire des traverses de chemin de fer et des bois de mine, mais depuis plusieurs 
annees, on en fait du bois d'oeuvre en Alberta et en Colombie-Britannique, au 
point que quelque 70 p. 100 de la coupe de cette essence sert a present a la fabri­
cation de bois d'oeuvre. 

La plupart des sciages de pin de Murray produits dans l'ouest du Canada 
sout des bois d'echantilIon et ils se vendent meies aux bois d'oeuvre d'epinette et 
de sapin baumier. Pourtant, ses qualites de resistance sont superieures a celles de 
l'epinette et du sapin baumier , et a cet egaI'd il peut meme rivaliser avec Ie pin gris. 

I.e pin de Murray convient parfaitement a 1a fabrication de pate a papier et 
sans doute l'expansion de l'industrie de la pate et du papier dans l'inMrieur de Ia 
Colombie-Britannique, qui entrainera un accroissement de la population et la 
multiplication des services, contribuera-t-elle beaucoup a la mise en valeur de 
cette essence par les industries du papier et du bois d'oeuvre. 
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