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THE KANANASKIS FOREST EXPERIMENT STATION, ALBERTA 
(History, Physical Features, and Forest Inventory) 

by 

C. L. Kirby 

ABSTRACT 
A brief h istory of the area over the past two h u nd red years 

with detai led records of activities at the Kananaskis Forest 
E xperiment Station for the l ast forty years. Physical features 
i nclude deta i l s  -o n: cl imatic records; physiog raphy and h yd ro­
l ogy; and geol ogy and soi ls. Wel l  documented evidence on 
forest growth and yield, covertype m aps and aeri al photographs 
is included i n  th is report. 
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THE KANANASKIS FOREST EXPERIMENT STATION, ALBERTA 
(History, Physical Features, and Forest Inventory) 

by 

C. L. Kirby 1 

INTRODUCTION 

The Kananaskis Forest Experiment Station ( K. F . E.S.) i s  
l ocated on the east slopes of  the R ocky M ountains i n  the 
subalpi ne forest region ( R owe, 1 959) of Alberta, Canada. T he 
stati on headquarters are at 51·02'N ,  1 1 5·01 'W on the Kana­
naskis R iver five m i les from its confluence with the B ow R iver 
at Seebe, Alberta. Seebe is forty-five m iles west of Calga ry on 
H ighway N o. lA somewhat more than half way to B anff 
N ational P ark. 

H ere there exists a wide variety of conditions for research 
i nto the protection, management and improvement of forest 
and land resources where confl icts over use of l and to o btain 
wood products, water, hydroelectric power, recreation and 
m ineral deposits such as  coal are increasing. It is apparent 
that fp rest and l and users must become m ore aware of the 
impact of their acti ons on the total environment. For example, 
the recent controversy over forest m anagement in the B it­
teroot N ational Forest i n  the R ocky M ou ntains of the U ni ted 
States has precipitated a number of government sponsored 
i nvestigations. T hese have indicated that the public is con­
cerned about the econom ics and methods of t imber harvesting, 
especial ly the possi ble adverse effects of clear-cutting on soil  
stabil ity and regeneration of desirable tree species, i n  areas 
where the aesthetic appeal a nd suitab i l i ty for recreation is  
h igh . I n future, costi ng of  variou s  alternatives to c lear-cutting, 
or modification of cut size and shape w i l l  receive more atten­
tion. 

It takes only a moment's  reflection to realize that a given 
area of forest wi l l  have to be m anaged for values other than 
timber or pU l p. It may be s imultaneously managed for water, 
flood and eros ion-control, fish and wi ldl ife production, and 
recreation; it may also absorb agricultural areas, surface 
m i n i ng, v i l lages and hamlets, recreational communit ies, a nd 
second homes. T herefore, i mprovement in establ ishment of 
priorities and i ntegration of uses on the east slopes is requ i red. 
I n future any major developer of public l ands w i l l  probably 
be required to f i le an impact statement. T he s itu ation may be 
summed up best by direct quotes from M cH arg ( 1 969) : "We 
have become accustomed to th ink of s ingle function l and use, 
and the concept of z on i ng has done much to conf irm th is - a 
one-acre residential z one, a commercial or i ndustrial z one -
but th is is clearly a most l imi t ing concept. I f  we examine a 
forest, we know that there are m any species - and thus, that 
many cooperative roles coexist" . . . .  "T he same concept can 
apply to the management of resources - that there be domi­
nant and codomi nant l and uses, coex isting with subordinate, 
but compatible ones. " 

T h is report presents i nformation on the history, cl imate, 
topog raphy, hydrology, geology, soi l s  and forest growth and 
yield at the K . F . E .S.  It is based on thi rty-eight years of 
observation and measurement by many indiv iduals i n  different 
d iscipl ines. T he information obtained is now assem bled for the 

1 Forestry Officer and Senior Forest M ensurationist, N orthern 
F orest R esearch Centre, C anadian Forestry Service, E nviron­
ment Canada, Edmonton, Alberta. T 6H 3S5 

first time. I t  is a patchwork qui lt: there are incongruities; the 
seams are i mperfect; but we have the beginni ngs of an i nfor­
mation system suitable for mU l tiple-use plan n i ng. The i nfor­
mation presented is a imed at understand i ng processes that 
forest-l and managers must cope with, such as the i nterrelation­
ships of forest cover, soils and topography. I t  also provides a 
yardstick against which to measure future change. 

HISTORY 
Early History 

A popular i nterpretation is that early in the 1 8th century, 
the general area in which the E xperiment Station is located 
was under the control of the Sarcee I ndians. T he Sarcees l ost 
the country to the Stoney I nd ians towards the end of the 
1 9th century and it is the Stoneys who occupy the Reserve 
which adjoins the north boundary of the E xperiment Station. 

B ow R iver F ort at the mouth of Old Fort Creek, on the 
north bank of the B ow R iver was bu i l t  about 1 802 by the 
N orth West Company, and m ay have been cl osed about 
1 823 after the un ion of th is Company with the H udson's B ay 
Company in 1 82 1  ( V oorh is, 43) .  T he post m ay have been 
closed before this, si nce it is not shown on a map d rawn by 
T h ompson i nd icating a l l  the Company' s  posts in 1 81 2. D avid 
T h ompson in an expedition from R ocky M ounta i n  H ouse to 
the B ow R iver and the R ocky M ountains had been through 
this area late in 1 800, but the rel ationship between his trip 
and the establ ishment of the F ort i s  not clear. T h om pson 
m ight have left some men in the vici n ity or sent some there 
after his return to R ocky M ounta in H ouse (Coves, 704-5) . 
Another post-P eigan P ost may have been bu i l t  on the same 
site in 1 833 and used that year and the fol l owing. There 
were certain ly the remains of a post when P a l l iser explored 
this  area in 1 858 (Wal l ace, 1 3- 1 5) .  

As early as the 1 840's the R ev. R .  T .  R undle began 
M ethodist m issionary work among the Stoney I ndians. T he 
Rev. T .  Woolsey continued this work in the 1 850's, and the 
R ev. G eorge M cD ougall and his son John carried it  forward 
through the 1 870's. George M cDougall establ ished a school 
near M orleyvi l le in 1 864 and from 1 873 John acted both as 
m issionary and trader in the area (Sharp, 1 38-4 0, M aci nnes 
266, 274 ) .  I n  1 87 1  John and his brother D av id i ntroduced the 
first range cattle into the area (M acl nnes, 1 93) . The treaty 
establ ish i ng the I ndian Reserve was signed on September 22, 
1 877, the R eserve L ands being su rveyed in 1 879 and 1 889 
(Sharp, 1 39).2 

E au Claire Sawmi l ls L td. began logging i n  the Kananaskis 
Val ley i n  1 883 and continued operations for a number of 
years. L ogs were f loated down the Kananaskis  and B ow rivers 
to their  sawmi l l  in C algary. T his  company continued to float 
the B ow R iver to Calgary until 1 944 . 

The main l ine of the Canadian P acific R ai lway, which 
fol l ows the Bow R iver, was built through Seebe i n  1 883. T h e  
first legal survey i n  the townsh i p  i n  which the K . F . E .S.  i s  

����-��_�����_�����_�����!�E�����_��� 
2Dr. V .  B ruce P roudfoot, P rofessor of G eography, U niversity 
of Alberta, provided assistance in preparation and h istorical 
references for th is section. 



Surveys were carried out u nt i l  1 91 0. The f i rst hydro-electric 
plant on the B ow R iver began operating at Seebe in 1 9 1 1 
fol l owed in 1 9 1 3  by a second pl ant 1% m i l es upstream from 
the first. 

Establishment and Revision of the 

Experiment Station Boundary 

During 1 932 and 1 933, the Alberta staff of the D omin ion 
F orest Service made an i nvestigation to choose an experiment­
al area representative of the forests of the east sl ope of the 
R ocky M ounta i ns. The forest of the l ower Kananaskis Val ley 
satisfied the cond itions as then understood. Representation 
was made to the Provi nce of Alberta and negotiations were 
completed on November 6, 1 934 . The Province of Al berta 
retai ns a l l  m i neral r ights on the land of the Experiment 
Station. T he agreement also specified that the lands shal l  be 
used solely for the pu rpose of a forest experiment station. 

At the time of establ ishment, the K. F . E .S. comprised 
62.60 square m i les straddl i ng the Kananaskis R iver for 1 7% 
m i les. O n  February 5, 1 952, eighteen square mi les were 
returned to the P rovince of Al berta. At the sam e time, 1% 
square m i les from the P rovince were added resulting in a net 
area of 46.35 square m i les. Of th is, 27 s quare mi les were 
considered to be productive forest land, the remainder being 
non-productive and protection forest. 

T he construction of the Barrier power development of 
Calgary Power L im ited on the Kananaskis F orest Experiment 
Station removed a total of 1045 acres for borrow-pits, 
structures and reservoir. The work was begun i n  the l ate sum­
mer of 1 94 5. On February 4, 1 96 1 ,  the area of the Station 
was further reduced to 23.86 square m i les when a l l  the lands 
lyi ng west of the Kananaskis  R iver were returned to the 
P rovince of Al berta. Of th is area, approximately ten square 
m i les are considered to be suitable for forest management. 

Uses of the Experiment Station 

I mmediately upon its establ ishment in N ovember 1 934, 
the Kananaskis F orest Experiment Station became the site 
of an unemployed relief camp under the D epartment of 
N ational Defence. Bu i ld ings were erected adjacent to what 
was then the headquarters at the n orth boundary of the 
Station. Eventual ly, fou r camps were establ ished and operated 
unti l  June 1 936. A large and useful program was carried out 
u nder the guidance of the D istrict Forest Officer and the 
Superintendent of the Station. 

One of the f irst projects was the th i n ni ng of a bout 64 1 acres 
of l odgepole p ine. T he road construction program was given 
h igh priority and about 20 m iles of road was built. An 
adm i nistrative office and superintendent's cottage were creat­
ed. A telephone pole l i ne was bui l t  from Seebe to the 
headquarters and a l i ne on trees carried on up the val ley. T he 
clos ing of the relief camps curta i led the work drastical ly. 
During the fol lowing three years, a sma l l  l abor crew carried on 
the program of road construction and the erection of perma­
nent camp bu i ld ings and tourist shelters. 

I n  the autumn of 1 936, M r. H. A. Parker was appointed 
research foreste r. I nitial l y, he establ ished a number of perma-

2 

nent sample plots and transect pl ots i n  various stands. Studies 
at that time i ncluded nursery work, planti ng of exotic 
species, experimental th inn ings, tree volumes, phenology, 
reproduction after fire, mistletoe eradication, soi l s  and sites. 
A cl imatological station was establ ished at the site of the 
present H eadquarters in August 1 939. 

Two N ati onal F orestry P rogram camps were established on 
the exper iment station in the summer of 1 939. They were 
part of a Youth T ra in ing Program, intended to alleviate 
unemployment among s ingle men, p rovide an opportunity for 
useful work away from the cities, and provide trai n ing in a 
trade. On the Station, the men d i d  the manual work on survey 
parties, research projects and road construction. 

I n  September 1939, an i nternment camp for enemy civi l ian 
al iens was opened at the site of the present Headquarters. 
T he internees were employed in road construction, improve­
ment and mai ntenance, nursery and planting work, bu i ld i ng 
mai ntenance and landscaping. logging and th inning operations 
produced pit props, posts and power poles. The cam p remained 
in operation until July 1 94 1  when the internees were m oved. 
T he site then became a prisoner-of-war camp which remained 
in operation until the early summer of 1 946. During this same 
period (September 1 94 1  to the spring of 1 946),  the area was 
also used as an Alternative Service C am p. 

Fires 

All  the early expl orers a nd travel lers recorded the l arge and 
frequent burned areas i n  th is region. Dr. James H ector went 
beyond bare observations to conclude that l ightning is the 
cause. Writi ng about the forests of the region he said, "We 
saw whole masses of forest isolated in mounta i n  cl iffs, fal len 
by fire, the mounta i n  trees burned i n  places so precipitous 
that no human hand cou ld ever have reached them.'

,3 

T he last fire of any significance to the Forest Experiment 
Station occurred i n  August 1 936 duri ng a season of very high 
f ire hazard. T h is fire, of l ightni ng origin, broke out i n  the 
P rovincial Forest south of the Station and was a raging crown 
fire when detected. T he whole southern part of the K. F. E.S., 
s ince deleted, was burned. Since th is time, f i res due to 
l ightni ng strikes and other causes h ave started, but have 
fortu nately been contai ned in smal l areas. F orest fire haz a rd 
studies on the K.F . E .S. and in adjacent national parks were 
begun by H .  W. B eal l  i n  the sum ma r  of 1 939 and continued 
by J. C. M acle od ( M acleod 1 94 8 ) .  Forest f ire haz ard on the 
Station is calculated each day d ur ing the f ire season. 

Forest Utilization 

I mmed iately after the f ire of 1 936, an agreement was made 
with E au Cla i re Sawm i l ls of Calgary to sal vage sawlog mater­
ial  from the R ibbon C reek val ley. T h is company began the 
cleanup in the late autumn of 1 936 and continued operating 
each winter until 1 94 5-4 6. In addition, several permits were 
issued each year to pitwood contractors for the cutting of 
burned timber for pit props. 

3 F i le report Department of I nterior 



I ncreased coal production during World War I I  created a 
demand for pit props. F rom the autumn of 1 94 1 , Alternative 
Service labor was used on the Station for the production of 
pit props from the 1 936 fire k i l led m aterial which remained 
sound. Four·foot fuel wood was also suppl ied to the l ime k i ln  
at Kananaskis. M aterial not suitable for either pulpwood or 
k i l n  fuel was used as f irewood on the Station. 

A small  area of large D ouglas F ir in the north-east corner of 
the Station was cut in 1 934 -35. At the same time, some spruce 
and D ouglas fir were cut al ong the l ower L usk C reek. Approx­
imately 30 acres of mature spruce in the south-east part of the 
Station were clear-cut and burned (for preparation of i mproved 
seedbeds) in 1 940-4 1 .  Anothe r 300 acres of mature spruce at 
the headwaters of the west fork of L usk Creek were cut over 
in 1 95 1 ,  1 952 and 1 9 53. 

PHYSICAL FEATURES 

Climate4 

T he main cl imatic characteristic of the Kananaskis Val ley is 
its variabi l ity, typical of most mounta i n  regions i n  continental 
l ocations. T h is variabi l ity is only now becoming more accur­
ate ly determ ined through the i ncrease in the nu mber of 
c l imatological stations i n  the val ley, and especia l ly through 
the intensive i nstrumentation associated with the Alberta 
Watershed R esearch P rogram in the bas in  of M a rmot Creek 
( M u nn and Storr 1 967) just to the southwest of the present 
R esearch Forest, and other specia l iz ed projects ( M acHattie 
1 966, 1 965 , 1 970) . T he headquarters' meteorological station 
at K.F . E.S. (elevation 4 , 560 feet MSL,  latitude 5 1 · 02' N,  long­
itude 1 1 5·03'W),  is the only station with a relatively l ong 
cl imatological record upon wh ich acceptable average conditions 
can be based, but even some of the parameters recorded at 
this station are based on short-term a nd s ometimes i rregul ar 
periods. I nstrumentation is located on a knol l on the edge of 
a large grassed clearing, open to the south and east, with 
4 0-foot trees i mmediately to the north. T able 1 gives the 
cl imatic s ummaries for the meteorological parameters recorded 
at Kananaskis from 1 939 to 1 970. 

T he wi nter cl imate i s  characterized by an alternation of 
cold, dry, rather sti l l  periods, with periods of comparitively 
warm, dry, windy Chi nook air, which gives to the general area 
of southwestern Alberta a l arge winter temperature range. 
I n  December 1 965 , Kananaskis experienced a 1 0S· F tempera­
ture fl uctuation. Week-long periods of thawing m ay occur i n  
a l l  winter m onths when m aritime pol ar  air  enters the region, 
with temperatures in the 50' s  not being u ncommon. Longley 
( 1 967) found that Kananaskis, on average, had 29 Chinook 
days ( above 4 0· F  during the winter months D ecember to 
February ) ,  which was two m ore than Calgary, and 1 9  more 
than B anff. I n contrast, periods of sub-z ero temperatures 
of a durati on of a week or m ore are comparitively rare. 
Extreme low temperatures occur when stable continental 
Arctic air stagnates over the eastern slopes of the Rockies 
and western Prair ies. Often temperatures in the val ley are 
l ower than on the h igher slopes as cool a i r  col lects in the 

4 by D r. J. M .  Powel l ,  Research Scientist, N orthern Forest 
R esearch Centre, Edmonton, Alberta. 

val ley under inversion conditions, and warm a i r  under subsi­
dence is only experienced at the h igher levels. T he Chinook 
is characterized by a strong westerly f low of a i r  over the 
mountains with lee waves formi ng troughs and crests roughly 
paral le l  to the mou nta i n  ranges. T he d ry air descends the 
leeward side of the mountains at the dry adiabatic l apse rate 
which brings h igh temperatures and l ow hum idities to the 
areas where the C h inook reaches the ground. The temperature 
change is often rapid and may be as m uch as 40· in two hours. 
M uch of the red-belt con ifer fol i age injury observed on val ley 
slopes, which is very prominent in some seasons, has been 
attributed to the abrupt a lternations of cool Arctic air and 
warm Chi nook air ( H enson, 1 952; M acH attie, 1 963) .  

T here i s  general ly less variation i n  summer temperatures 
than in winter temperatures. Temperatures above SO· F are 
experienced in severa l months, but the h igh elevation of the 
area, is responsible for cool summer n ights and lower daytime 
temperatures than occur on the hot, d ry Prairies to the east. 
M ax imum temperatures usual ly occur near the end of JU ly. 
D ifferences i n  the average dai ly maximum and m i n imum 
temperatures duri ng the summer m onths are approximately 
1 0  to 1 5· F  between the upper and l ower slopes of the valley 
( M u nn and Storr, 1 967) . A temperature i nversion forms i n  the 
valley bottom almost every n ight. On clear summer nights 
i nversions of 5 to 1 0· F  are usual in the l owest 300 feet of the 
val ley, and only above 1 000 feet does temperature decrease 
appreciably with elevation ( M acHattie 1 970). M acHattie also 
fou nd that a va l ley bottom i nversion in daily maximum temp­
erature occurs especial ly on sunny days, and attributed this 
mainly to evapo-transpiration differences between the moist 
val ley bottom and the drier slopes. A comparison of mean 
monthly temperatures for the period 1 963 to 1 970 sh owed 
that Kananaskis had warmer summer months than Kananaskis 
B ou ndary, a station in the val ley about one mi le  south of the 
R esearch Forest, by about 1· , and warmer winter m onths by as 
much as 7· , being more frequently affected by C h i nook air. 
Summer temperatures at P igeon L ookout, a forest f ire l ookout 
144 0 feet above Kananaskis, were 1· cooler in July and August, 
and 3 to 4· cooler i n  June and September than Kananaskis. 

F rosts can occur i n  any m onth, and the average frost-free 
period for the years 1 95 1  to 1 964 at Kananaskis was 62 days, 
with the average date of the l ast spring frost, June 2 1 ,  and the 
first autumn frost, August 22 ( L ongley 1 967b) .  

The wi nters are relatively dry, only  about 30% of the annual 
precipitation (Table 1 )  occurs duri ng the six winter months, 
October to M arch. Snow accounts for nearly 4 0% of the annual 
precipitation of about 25 i nches at Kananaskis, but much of 
th is fa l ls in April  which is the h ighest snowfa l l  month. T he 
heaviest s ingle snowfal l  on record at Kananask is occurred in 
June 1 95 1  when 33 inches fel l i n  two days. At the h igher 
levels of the val ley, Storr ( 1 967) found that 70 to 75% of the 
annual precipitati on occurred as snow or a mixture of rai n 
and sn ow. Maximum sn ow depth varied from 2 to 4 feet on 
the l ower slopes, to 6 to S feet on the upper (Storr, 1 969) . 
June is the wettest month of the year, and August the month 
of greatest precipitation variabi l ity. V al ley bottom stations 
receive less precipitation than val ley sl ope stations. F erguson 
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TABLE 1. MONTHLY AND ANNUAL CLIMATIC SUMMARIES FOR KAN&�ASKI S ,  LAT. 51°02' N. , LONG. 115°03' W. , ELEV. 4,560 FT. 
MSL, FOR THE PERIOD 1 9 3 9-1970. 

TEMPERATURE
oF

1 
JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC 

Daily mean 14.2 20.6 24.9 33.1 44.9 51.5 5 5.4 54.1 47.1 39.8 26.7 21.5 
Ex treme max imum 5 9  61 64 75 82 88 93 92 86 80 66 64 
Ext reme minimum -50 -42 -4 1 -24 - 7 23 23 28 14 - 8 -32 -44 

PRECIPITATION inches 
1 

Total 1.11 1.37 1.4 0  2.57 3 .03 4.30 2.46 2.55 2.11 1.59 1.03 1.13 
Snowfall 10.9 13.7 13.3 20.9 7.2 1.3 0.0 0.14 3.2 10.4 10.5 10.7 

SUNSHINE DURATION hours 2 

Average 65 130 154 246 214 229 308 254 163 121 71 61 
Per cent of poss ible 26 49 41 5 9  4 5  48 62 57 43 37 27 25 
Years of data 2 3 3 1 2 5 5 5 5 2 1 1 

WIND SPEED mph3 

Mean 6.5 6.7 5.9 5.9 5.3 5 .3 5.0 4.8 5.1 7.1 7.2 7.7 

WIND DIRECTION FREQUENCY %
3 

North 8 9 10 8 8 8 7 8 5 5 6 6 
Northeast 9 10 9 5 9 10 7 9 9 6 7 8 
Eas t 13 15 11 10 14 13 14 14 14 10 9 9 
Southeast 9 6 6 3 8 10 10 9 9 8 8 10 
South 4 4 6 4 6 5 8 9 7 5 4 5 
Southwe st 28 27 28 39 23 24 26 26 29 3 9  38 37 
West 18 16 21 18 26 19 17 15 15 15 18 17 
Northwest 5 5 10 9 8 8 9 7 7 6 5 5 
Calm 10 9 6 4 4 3 2 3 5 5 6 6 
Year s o f  wind da ta 13 14 12 10 17 21 22 23 15 16 11 12 

1 2 Data f03 period August 1939 to December 1970. Data for 1939-194 1, 1 9 46-1947 and 1968-1 969. 
only. Data for 1 939-1941, 1946- 1969 ( summers only 1946-1954) . 

Largely summers 

YEAR 

36.1 
93 

-50 

24.65 
102.2 

2016 
43 

6.0 

7 
8 

12 
8 
6 

30 
18 

7 
5 



and Storr ( 1 969) fou nd that on the average summer rainfall 
i ncreased about 2 i nches, a nd mean annual precipitation about 
1 0  i nches per thousand feet in the east-facing M armot C reek 
basin.  A comparison between Pigeon L ookout and Kananaskis 
for the months June to August in the yea rs 1 963 to 1 970 
showed an i ncrease of about 1 .4 inches per thousand feet. 
Duri ng the months October to M arch Kananask is received 
1 8% less preci pitation tha n  Kananask is B ou ndary, but 14% 
more during the summer months. 

During the summer m onths there are m any occurrences of 
l ow night relative humid ities ( M acH attie, 1 966) when Chi nook­
type winds occurred. M acH attie a lso found that dai ly m i n imum 
humid ities were remarkabl y i ndependent of vegetation cover, 
site, and topography, and that the i ncrease with elevation was 
very sl ight from val ley bottom to 1 000 feet. N ightly maximum 
humidities were more variable and frequently decreased abrupt­
ly with elevation just above valley bottom ( 1 1  % in 300 feet) 
with a more gradual decrease above this level ( less tb a n  1% 
per 1 00 feet) . 

Although the years of record of sunsh i ne are short, the 
l ow total hour values for May and June, when less than 50% 
of the possible duration was recorded (T able 1 ). reflect the 
passage of l ows which bring cloudy, moist air to the region. 
The l ow percentages of the possi ble in the m id-winter m onths 
may result from the station being in the shadow of the 
m ou ntai ns at th is time of year. T he total number of sunsh i ne 
hours during the summer ( Apri l  to September - 14 2 1 )  com­
pares favourably with the 30-year average for Calgary ( 1439 ) .  

T he mean month ly w i n d  speeds a r e  h igher in the winter 
months (T able 1 ). than in the summer m onths. D ecember 
had the highest mean wind speed and July, closely fol l owed 
by August, the lowest. January a nd February have the h ighest 
percentage of calm ( 9%) . T he strongest winds come from the 
southwest or west at a l l  times of the year. T he m ax imum mean 
one-hour of wind recorded was 44 m.p.h.  T he dominant wind 
d i rection in practica l ly al l  months of the year was from the 
southwest, although in certain years wi nds from the southeast 
or east were dominant i n  some of the summer months. 
M acHattie ( 1 968) indicated that th is southeast wind com­
ponent was dominant at n ight, alth ough of only l ow speed, 
and was typical of a downvalley wind com ing from the L usk 
C reek sub-va l ley. He showed that the w ind components 
across the main val ley had a more pronounced day-night

' 

cycle than the wind components along the val ley, both at 
Kananaskis  a nd in M a rmot Creek at 5,680 feet. No appreciable 
d iurnal oscil l ation of winds occurred up and down the val ley 
at Kananaskis in summer, but he found that the southwest 
component could be dominant for most of the day, or under 
certain cond itions, duri ng only the dayl ight hours. I n the 
summer months there was usua l ly  a marked m ax imum wind 
speed in mid- and l ate- afternoon, with a m inimum occurring 
around sunrise. At stati ons  in and near the M armot C reek 
bas in  both M acHattie ( 1 968) and M un n  and Storr ( 1 967) 
found a morning-evening slope wind cycle in summer. A wind 
speed maximum occurred just before sunrise with a down­
val ley wind, and another maximum in the early afternoon with 
an upval ley wind. The m i n im a, about 0800 and 1 800 hours, 
were associated with winds sh ifts from downval leys to upval leys 

and vice versa. R ecords from a ridge station at 8000 feet i n  
M armot C reek B asin i nd icate that winds were predomi nantly 
from the southwest i n  the months for which records are 
avai lable (July to December) , and at a monthly mean velocity 
two or more times those of a lower station at 5600 feet. 5 

Physiography and Hydrology 

T he Station l ies on the eastern edge of the R ocky M ou ntai ns 
on the transition from mounta i ns to footh i l ls  ( F ig. 1 ) .  The 
north peak of B arrier M ou ntai n ,  ly ing 1% m i les south-west 
of the H eadquarters is the highest poi nt on the Station. At 
7 1 70 feet, the peak is several hundred feet above the timber­
l i ne which is 6500 feet and about 1 000 feet above any tree 
growth site that can be considered to have merchantable po­
tential . T o  the south of the Station, the timberl i ne is as h igh as 
the 7000-foot contour in severa l places. M ountains rising to 
1 0,000 feet are to be found close to the south boundary of 
the Station. On the north-east corner of the Station, a h i l l  
r ising t o  6000 feet i s  tree covered a n d  is  the only true footh i l l  
o n  the Station. 

T he north part of the St;;l tion is characterized by steeply 
rol l i ng topography i nterspersed by gentle slopes and muskeg 
areas. One main stream, L usk C reek, with several of its 
tributaries, has continuous flow. M any smal l tributaries flow 
u nti l  early summer. Stony C reek is  a dry rocky gulch after 
the peak of snowmelt. A number of springs flow continuously 
but i n  some cases the water s inks below the surface wi thi n  a 
short d istance of emergence. 

T he south part of the Station along the river is characterized 
by terraces and beaver i mpoundments. T he val ley bottom at 
some points is lY:z m iles wide. I n  the higher cou ntry, above 
5,000 feet, precipitious narrow canyons open i nto outwash 
fans or wide braided watercourses of boulder material.  

T he K ananaskis  R iver forms the west boundary of the 
Station. F rom an altitude of about 4 600 feet on the south 
boundary of the Station it  fl ows in a north- easterly direction 
for nearly eleven m i les to an a ltitude of 4 300 feet on the 
north boundary. 

The K ananaskis R iver at its source is fed by glaciers and 
snowfields. T his  is reflected in the p icture of aver age monthly 
discharge. January through Apri l i s  the per iod of low water. 
Ther e  is ' a  sharp rise i n  M ay to a peak i n  June. T he flow 
decreases un iformly from July th rough October to a near-low 
in N ovember and D ecember. Annual d ischarge fl uctuates 
widely.  I n  the th irty-one-year period from 1 91 2  to 1942 the 
d ischarge trend was downward, with sharp peaks at intervals 
of 4 or 5 years. Dur ing th is period, for those years in which 
complete records are available, the f low was less than average 
four ti mes during the f i rst 1 5  years and 8 times during the 
second 1 5  years. S ince the construction of Barrier Dam i n  
1 94 2, the flow o f  the Kananaskis  R iver has peen closely  
regulated. B arrier L ake is a l lowed to empty during the winter 
and early spri ng to accommodate the peak run-off period 
usual ly occurring in June. 

5D ata from "Compi lation of H yd rometeorological R ecord, 
M armot C reek Basi n " V olume I- I I I .  Water Survey of Canada, 
Department of Energy, M ines and R esources, Calgary, Al berta. 
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F ig. 1 
Phys iographic feat ures of the Kana­
nas k is For est Exper im ent Station 
and s urr ound i ng ar ea. 

a. L ooking northeast acr oss B arr ier 
L ake. Th e cl eared ar ea in th e b ac k­
gr ound is th e s ite of a hydr oel ectr ic­
al developm ent .  

b .  A s uccess ion of fir es that has 
s wept th e valley in th e p ast cr eated 
extens ive, even ag ed l odgep ole p i ne 
s tands at the lower el evations. 

c .  H igh er up the m ou nta in s ides 
one f i nds m atur e stands of spruce­
f ir and ot her alp ine types . 

d. B eaver ac tivity in th e bac kwaters 
of the Kananas k  is R iver has cr eated 
a s ucc ess ion of tr out stoc ked p onds. 

e. Except for th e peak of the r u n­
off season, the Kananas k is R iver 
has a low s ediment l oad and the 
gr avell y r iver b eds affor d  g ood f ish­
ing .  

f .  View of the Upp er Kananas k is 
R iver and its extensive fl ood-p lain.  

g .  Th ic k bedded, foss ilifer ous l im e­
stone is utilized by th e l ocal  cement 
i ndustr y  wit h  pl ants near Exsh aw 
in the B ow Valley. 

h. Ver y  t h i n  t ops oil ,  a gr avell y 
s ubs oil,  coup led with h igh ch inook 
winds l im it growth on the M orley 
Flats, eas t of the m ountains in the 
B ow Val ley. 
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Geology and Soils 
[This sec tion on geology is par tl y  b as ed on a report by 
Cross ley, 1951.1 

T he north half of what is now the Exper i ment Station was 
i nc luded i n  a geolog ic a l  s ur vey of the M orely and M oose 
M ountain map s heets ( Beac h 1943). Stal ker (1963). als o  of 
the Geolog ic al Sur vey of Canada, c onducted add itional s urveys 
of the K . F . E .S. Areas to the s outh-west, i nc luding l and former­
ly within the Station, were s tudied in var ious s ur veys of the 
Cascade Coal B as i n  ( D owl ing ,  1905). 

The Kananas k is v a l ley l i es i n  what was or ig inal ly the 
Cor d i l leran Troug h  and therefor e  c ontains many depos its of 
s ed imentary or ig in.  T he troug h  was des tr oyed b y  the L ar am ide 
R evolution whic h for med the R oc ky M ounta i ns .  

T he extens ive fold ing and fau lting o f  the mass ive upheaval 
( F ig .  1) and the mar ked difference of res istanc e  to er os ion of 
the var ious types of bedrock has i nfl uenced the topography 
and the rel ief. R es istant Paleozoic l i mestone for ms the mount­
a i n  s umm its ,  outcrops of the mass ive s ands tone and c on­
g lomer ate beds mark the r idges ,  and shales pred ominate in 
the flat-bottomed val leys . 

T he C ordi l ler an Ice Sheet of the P leistoc ene Era c over ed 
muc h of the m ounta i n  reg ion of Alb er ta. Ice advances and 
retreats laid down deep b eds of b oulder ti l l ,  l ac ustr ine, and 
al luvial depos its thr oug hout the val leys . T his m ater ial als o  
for ms the unc onsol idated s urface depos its .  

A s mal l  c oal  s eam is to b e  found on the Station. I t  has 
never been wor ked. Another s ma l l  s eam is known outs ide 
the Station wes t of the present headquar ters . A c oal seam on 
l and former ly with in  the Exper iment Station and now near 
the M ar mot Creek Watershed Researc h B as i n  has b een wor ked 
by b oth open pit and tun ne l  methods. 

V al ley b ottom s oi ls exhib it up to thr ee wel l- developed 
profiles ( paleos ols). eac h  over la id by lac us tr ine depos i ts .  T he 
leac hed hor izon of the b ur ied profi le is much better developed 
than anything at the s urfac e  at the present time. T h is may be 
due either to a warmer and more humid c l imate at the time 
of for mation of the b ur ied profi le  or to an i ns uffic ient time 
for compar ab le development of the present pr ofile. 

The b ulk  of the mounta i n  mater ial is l imes tone, whic h  
predom i nates i n  the parent m ater ial  of the s oi ls o f  the r eg i on. 
Suc h  s oi ls res is t eluviation of c lays . 

L ithos ol ic s oi ls less than 6 i nches deep are g eneral ly c on­
fined to the s teeper s lopes at h igher elevations ,  b ut the con­
vers e is not always tr ue. When the whole s o i l  m antle avai l ab le 
for tree r oots is cons ider ed, and not jus t  the weathered portion, 
mos t  of the s oi ls of the Station may b e  regarded as deep 
( i .e. m ore than s ix inches deep) . B ecause of seepage, s ome of 
the s hal low soi ls ly ing on bedroc k  at h ig her elevations s ome­
times s u ppor t  g ood forest s tands. Coarse ti l l  may per m it 
perc olation beyond the reach of tree r oots ,  res ult ing in poor 
tree growth. 

The mos t  read i ly er os ive s oi ls are s hal low soi ls with l ittle 
i nc or por ated org anic matter ly ing on s teep s lopes . T hese 
mountain l ithos ols s hould not be d is turbed. 

The fol lowi ng map ( F ig .  2) and T ab les 2, 3 and 4 are 
b as ed on Duffy and E ng l and's (1967) repor t. A r edrafti ng of 

their m ap of s urfic ial  m at er ia ls is pres ented ( F ig .  2). The map 
is b ased on photo inter pretation of 1962, 1: 15,840, b l ac k  and 
white photogr aphy, and fr om s ubsequent field c hec ks at 
148 selec ted s ites . A c ompilation of the aer ial  dis tr ib ution of 
the s ur fic ial  mater ials is g iven in T ab le 2. I n  addition, data 
(Tab le 3) c onc er n i ng c overtype, age, b asa l  area, numb er of 
s tems, veg etation and mean annual i ncrement (from the 1961-

62 wor k i ng plan s urvey descr ibed later i n  this repor t) are 
presented tog ether with descr iptions of var ious s ur fic ial 
mater ials ,  so i l ,  topography a nd drainage. Tab le 4 g ives a 
descr iption of the coding and c l ass ific ations used i n  this wor k 
( N ational Soil  Survey Committee of Canada, 1965). 

D uffy and E ng l and's (1967) conc l us ions were:  

1. T hat the b es t  for ests occ ur on s o i ls of deep t i l l ,  and on 
t i l l  and c ol l uvium mixture, wher e  s ummer dr ought per iods are 
offset by the effec ts of s eepage water . Thes e  ar eas s u pport 
tree gr owth with mean annual i ncrement of 51 to 70 c ub ic 
feet. T he mean annual i ncrement i n  total c ub ic feet per acre 
per year is  b as ed on s tand y ields at 80 years of age. 

2. Sandy c l ay l oam textur es are ass oc iated with t i l l  so i ls and 
are als o h ig h ly pr oductive when seepage mois tur e is present, 
b ut wher e  the t i l l  depos it is c apped with c oars e- textured 
al luvial  depos its , the pr oductivity is often lower , with a mean 
annual increment of 31 to 50 c ub ic feet. 

3. M ea n  annual i ncrements of l ess than 31 c ub ic feet were 
found on s i tes with extreme mois ture conditions ,  either too 
wet or dry. Col l uvial  mater i als , dry c oars e  al luviu m, deep 
orga n ic soi ls and b edr oc k  s ituations are examples .  

4 .  T h e  relati ons hi p  b etween forest growth a n d  as pect  als o  
b ec ame apparent i n  th is s tudy. Sites o n  s teep nor th-fac i ng 
s lopes are m or e  pr oduc tive for a g iven s urfic ial  m ater ial than 
thos e  on s outh-fac i ng s l opes . 
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KANANASKIS FOREST EXPERIMENT STATION 

PROTECTION FOREST 

:;:;:;] TILL (DEEP) 

IT TILL OVER BEDROCK 

ESJ TILL AND COLLUVIUM 

m COLLUVIUM 

SURFICIAL MATERIAL MAP 

SCALE: I" = I MILE 

§ COARSE ALLUVIUM OVER BEDROCK 

IZZZI FINE AL LUVIUM 

� FINE ALLUVIUM OVER COARSE ALLUVIUM 

fZZl FINE ALLUVIUM OVER TILL 

m ORGANIC SOILS 

D ALLUVIUM (FINE AND COARSE MIXED) 8'J BEDROCK EXPOSURES 

o AREAS OF OPEN WATER 

60 LAND UNIT NUMBER 
=:=J COARSE ALLUVIUM 

� COARSE ALLUVIUM OVER TILL 

_ MAIN ROAD = STATION ROAD � CREEKS 

F igure 2 .  Surfi c ial material map . 
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TABLE 2. DI STRIBUTION OF SURFICIAL MATERI ALS IN WORKING PLAN FORE ST . 

Surface Material 

Till ( deep) 

Till over Bedrock 

Till and Colluvium 

Colluvium 

Alluvium ( f ine and coarse mi xed) 

Coarse Alluvium 

Coarse Alluvium over Till 

Coarse Alluvium over Bedrock 

Fine Alluvium 

Fine Alluvium over Coarse Alluvium 

Fine Alluvium over T il1 

Organic S oils 

Bedrock E xposures 

Totals 

Area ( acres) 

1428 

890 

965 

159 

338 

1391 

26 

66 

1045 

38 

3 7 0  

146 

3 3  

6895 acre s 

Perc entage 
of t o tal area 

20 

1 3  

14 

2 

5 

20 

1 

1 

1 5  

1 

5 

2 

1 

100% 
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Land 
Unit 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 

Surface Soil 
Material 
Code No. 

09 sl 
12 1 
03 sl 
05 sl 
07 sg 
13 0 
13 0 
03 l-cl 
09 sg 
10 sl 
07 sl 
07 sl 
10 sl 
07 sl 
06 sg 
03 cl 
01 scl 
01 sl 
13 0 
11 s 
06 sl 
10 sl 
07 sg 
01 sl 
02 cl 
01 sl 
12 sl 
14 sl 
07 sg 
01 scl 

TABLE 3. DESCRIPTION OF SURFICIAL MATERIALS, SOIL, TOPOGRAPHY, DRAINAGE 
AND FOREST STAND CONDITIONS* 

Topog- Drainage Cover Stand B.A./ Trees/Acre MAl at ARDA 
raphy Type Age Acre 80 Years Class 

1 rd P1Ta 5 
ss wd TaPl 80 150 500 70 4-5 
ss rd P1SWTa 
ss rd PlSWTa All 150 700 40 5 
gs rd P1Ta 5 
1 vpd SWTa 6 
1 vpd Sw 6 
InS wd Pl 70 180 1000 60 4 
1 rd SwP1Bp 5 
ms rd Pl 75 180 1200 60 4 
gs rd Pl 83 115 700 40 5 
gs rd PlSw 5 
InS rd Pl 60-90 180 460 57 4-5 
gs wd SwPl 200 450 60 4 
ss rd PlSw 4�5 
InS mwd P1Ta 67 160 1080 50-60 4 
ms mwd Pl 68 160 700-1600 50-60 4 
ms wd Pl 60 160 800-1900 4 
gs vpd Sw 7 
InS rd Pl 60 5 
ss rd Pl 78 150 500 40 5 
gs wd Ta 4 
ss rd P1Ta 6 
ss rd PlSa 53 170 1000 70 4 
ss wd Pl 65 180 1000 70 4 
ss wd Pl 4 
ms wd Pl 5 
ss rd Pl 
InS rd Pl 5 
ss wd TaPl 4-5 

* See table 4 for explanation of symbols. 

Vegetation 

Alnus, Shepherdia, Salix 

Alnus, Rosa 
Grass 

Salix 
Alnus 

Shepherdia, Juniper 
Shepherdia, Alnus 
Salix 
Shepherdia, Juniper 
Shepherdia 
Shepherdia 
Alnus, Salix, Rosa 
Alnus, Shepherdia, Salix 
Alnus 
Ledum 
Shepherdia, Alnus, Rosa 
Shepherdia, Juniper 
Grass, Salix 
Grass, Shepherdia 
Alnus, Salix, Tosa 
Alnus 
Alnus 
Alnus, Shepherdia 
Juniper 
Shepherdia 
Alnus, Grass 



TABLE 3, CONTINUED 

Land Surface Soil Topog- Drainage Cover Stand B.A. / Trees/Acre MAl at ARDA Vegetation 
Unit Material raphy me Age Acre 80 Years Class 

Code No, 

31 05 sl ss rd Ta 5 
32 03 sc1 ss wd P1 65 225 1700 75 4 Alnus 
33 13 0 gs vpd Sw 6 Ledum 
34 08 sg ms wd PlSw 5 
35 07 sg ms rd PlSw 65 150 300 60 4 Alnus 
36 14 sl ss rd SwP1 Alnus 
37 02 sc1 ss rd P1Ta 5 
38 02 sc1 ss rd P1 65 160 3740 50 5 Alnus 
39 02 sl-c1 gs mwd PlSw 87 150 2180 50 5 Alnus, Salix 
40 12 sc1 gs mwd P1 52 170 70 4 Shepherdia, Juniper, 

Alnus, Salix 
41 02 sc1 ss rd P1 5 
42 03 sc1 ss rd P1Ta 6 
43 03 sl ss rd SwP1 5 
44 14 sl ss rd P1 45 150 40 6 
45 Q6 sl gs wd TaP1 5 Grass 
46 01 1-c1 gs mwd SwP1 150 170 500 60 4 Shepherdia, Juniper , 

Alnus 
47 13 0 1 vpd Sw Ledum 
48 02 sc1 ss rd PlSw 5 
49 05 sl ss rd P1Ta 6 Arctostaphylos, Juniper 
50 03 sl ss rd PlSw 
51 13 0 1 vpd Sw 6 
52 07 s-sl 1 rd PlSw 5 Salix 
53 07 sl ms rd P1 82 170 1000 Shepherdia, Rosa 
54 02 sl ss rd PlSw 5 
55 13 0 1 vpd Sw 6 
56 07 sg gs rd PlSw 55 170 1100 60 4 Salix 
57 07 slg gs rd P1 80 150 1900 40 5 Shepherdia 



I\.) 

TABLE 3. CONTINUED 

Land Surface Soil Topog- Drainage Cover Stand B.A. / Trees/Acre MAl at ARDA Vegetation 
Unit Material raphy Type Age Acre 80 Years Class 

Code No. 

58 05 sl ss rd Pl 82 170 1350 40 5 Shepherdia 
59 13 0 1 vpd Sw 6 
60 02 sl ss rd SwPl 50 170 40 5 Alnus 
61 06 sil gs wd Pl 80 180 50 5 Cornus 
62 01 cl ms wd Pl 88 170 40 5 
63 05 sl ss rd Pl 80 40 5 Shepherdia 
64 13 0 1 vpd Sw 6 
65 10 l-sl gs wd-rd PlSw 96 180 50 5 Salix� Rosa,.Cornus 
66 01 1 ms mwd PlSw 92 200 1400 50 5 Salix 
67 02 III ss wd Pl 93 170 2390 40 5 Shepherdia 
68 03 sil gs mwd PlSw 5 Ledum 
69 02 scl ss wd PlSw 65 180 lilO 60 4 Alnus 
70 01 cl ms wd Sw 4 
71 07 sg gs rd SwPl 6 
72 07 sl-l gs rd Pl 86 180 1000 50 5 Shepherdia, Juniper 
73 07 sl-l gs mwd SwPl 72 160 1400 50 5 Ledum 
74 03 sl ss rd Pl 50 5 Shepherdia 
75 02 scl ss rd Sw 4 Alnus 
76 02 scl ss rd Sw 4 Alnus 
77 07 sg gs rd Sw 6 
78 07 ls-sl gs rd Pl 95 180 1500 40 5 Shepherdia,Salix 
79 01 sil-l gs wd Pl 87 180 40 5 Shepherdia 
80 03 l-cl ms-ss wd Pl 74 150 3400 40 5 Alnus 
81 03 sl-sil ss wd Pl 80 170 1530 50 5 Alnus,Shepherdia 
82 01 sl-l ms wd P1Ta 5 Shepherdi�Salix 
83 13 0 1 vpd Ta 6 
84 07 sg 1 rd SwPl 5 
85 07 sg ss rd TaPb 6 
86 07 sg 1 rd SwTa 5 
87 03 sl ss rd SwTa 5 



TABLE 4. CODING USED FOR DESCRIPTION OF 

SURFICIAL MATERIALS, DRAINAGE, SOIL, AND 

TOPOGRAPHY 

Surficial  M aterials 
01 - t i l l  ( deep) 
02 - t i l l  over bedrock 
03 - t i l l  and col luvium 

05 - col luvium 
06 - a l luvium ( m i xture of fine a nd coarse m aterials) 
07 - coarse al luvium 
08 - coarse a l luvium over ti l l  
09 - coarse a l l uvium over bedrock 
10 - f ine a l l uv ium 
11 - f ine al luvium over coarse a l luvium 
12 - f ine a l l uv ium over ti l l  
13 - organ ic soils 
14 - bedrock 

33 - water 

D ra inage 
D rai nage is described using these abbreviations ( NSSCC, 
1965): 

r ( rapidly drai ned) 
wd ( wel l  d rai ned) 

mwd ( moderately wel l  
drained) 

id ( i m perfectly drained) 
pd ( poorly drained) 

vpd ( very poorly drained) 

Soil 
T he soil notation refers to the texture in the apparent 
tree rooting z one. The abbreviations are as fol lows: 

s ( sand) sci ( sandly clay loam) 
si ( si lt) sg ( sand a nd gravel) 

( loam) slg ( sandy loam and gr'lvel )  
s l  ( sandy loam) Is ( loamy sand) 

sil ( s i l t  loam) 0 ( orga n ic material) 

T opography 
T opography is descri bed using the fol lowing abbrevi a­
tions from the N ational Soil  Su rvey Committee of 
Canada, (1965). 

I ( depressional to ss ( strongly sloping) 
level) 

vgs (very gently sloping) ses 
gs ( gently sl opi ng) vss 

ms ( moderately sloping) es 

Cover type 
P b  ( balsam poplar) P I  
T a  ( trembl ing aspen) Sw 

( steeply s lop ing) 
( very steeply slopi ng) 
( extremely sl oping) 

( lodgepole p i ne) 
(wh ite spruce) 
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FOREST INVENTORY 

The manag ement of any fores t  area requ ires a knowledge 
of fores t g rowth and y ield and fores t  covertype l ocation. 

Establishment and Remeasurement 

A "continuous forest i nventory" (C.F  .1.) s ys tem b as ed on 
permanent s amp le p l ots in the forested areas was es tab l is hed 
duri ng a period from 1 936 to 1 938. N early one thous and 
tenth-acre p lots were p laced on a s quare g rid p attern of lOX 1 0  
chai ns ( 660 feet s quare) . 

The data col lected on each p lot i ncluded: 
1 .  A tal l y  b y  species of l iv ing and dead trees b y  one-inch 
d iameter classes from 0.6 i nches d.b .h.  Dead trees were 
b lazed. 

2. Diameter, height, ag e and i ncrement meas u rements made 
on two or three trees per p lot. T ree increment b orings were 
made at b reas t  heig ht. 

3. N otes of g round veg etation, p res ence of seedl i ngs , s h rubs, 
s u rface s oi l  were taken. 

The firs t  meas ure ment of the worki ng p lan s u rvey was 
done in 1 946, repeating the fores t s tand meas u rements of 
tree d .b . h., height b y  species ,  and in addition, b lazing and 
recordi ng dead trees by one- i nch d iameter classes .  Checks on 
s ites des criptions were als o  i ncluded. 

The s econd remeas u rement - in 1 96 1  and 1 962 - was 
b eg u n  b y  reb l azing the l i nes of the Work ing P lan Su rvey. 
The wood p os t  at the northeast corner of each p lot was 
rep laced by a numbered alum inum angle-stake. A 6- inch by 
6- i nch numb ered a luminu m  p late was p laced o n  the tree 
neares t  the s take and oriented to face the s take. The relocation 
of l ines and p l ot corners in the recent spruce cutover was 
d ifficu lt and required careful chain ing .  

The first  step i n  p l ot remeas urement was to es tab l is h the 
remain ing three corners of each p l ot by s taff compass and 
chain .  The corners were permanentl y ma rked by 1 8- i nch 
a luminum ang le-stakes. B ecaus e  of the variation in direction 
and steep ness of the s lop es ,  some p lots are not s quare. 

The data col lected on each p lot i ncluded: 
1 .  A tal ly  by species and one- inch d iameter classes over 
0.6 i nches of I iving ,  l iv ing -defective, and dead trees . D efect 
was b ased on the p res ence of cankers ,  rate of g rowth and 
evidence of cul l . The class ification is s ub jective and was n ot 
used in the s ummaries p res ented in th is rep ort. Comp i l ations 
of l iv ing ,  dead and defective are avai lab le for further analys is 
i f  required. 

2.  A tally of rep roduction by the stocked quadrant method 
of 1 0  m i l acre quadrants l ocated i ns ide the eas t  edge of each 
p l ot. The largest seed l i ng of each species in each quadrant 
was recorded under the fol lowi ng classes : 
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a) up to 0.5 foot in heig ht 
b )  0.5 foot to 3.0 feet 
c) 3. 1 feet to 0.5 i nches d.b .h. 

A total count of seed l i ngs by the above classes was made 
on the fifth quadrant. 

3. Total height to the neares t  foot and d iameter at b reast 
height to the nea res t tenth-i nch of five trees i n  four crown 
classes (0, CD, I ,  S) of each species on each p lot wh ich 
comprised one·third or m ore of the tal ly. On some p lots,  
a m inor species was tal l ied exclus ively in order to accumulate 
s ufficient data for a curve of that species to be drawn. 

A total of 552 plots were tal l ied in the last remeas u rement. 
Thi rty-four check tall ies were made, mostly during the 
tra in ing and "shakedown" period. These checks were made 
with in 24 hou rs of the p l ot meas u rement. M ost check tal l ies 
showed an error of less than 1% of b asa l  area, and errors of 
2% were a l lowed b efore p l ots were remeas ured. The participa­
tion of the chief- of-p arty in the tal ly ing of many p l ots s erved 
as a further check of accuracy of the s tudents' work. 

The del i neation of Working P l an Fores t and P rotection 
F ores t, made in 1 946, was b ased to a g reat extent on contour 
and on the p res ence of b are rock. 

I n  1 96 1  - 62, the fol l owing factors were cons idered in 
revis ing the b ou ndary b etween p rotection and work ing p l an 
forest: waters hed protection, g rowth p otential and harvest ing 
feas ib i l ity. Waters hed protecti on was evaluated on the b as is of 
s teep ness of s l ope and the typ e of s oi l .  G rowth potentia! was 
judged b y  a cons ideration of the soi l ,  aspect, steep ness of 
s lope, the vigor and s ize of the tree g rowth on the s ite and, 
i n  other cases, the fa i lure of the s ite to regenerate in the in­
terval s ince the las t  d is turbance whether th is was by fire 
or logg ing .  H arvesting feas ib i l ity was cons idered on the b as is 
of the fol lowing factors : eas e  of road b u i lding,  amount of 
road necessary, the value of merchantab le material that can be 
removed i n  a reas onab l e  rotation and the ease of reforest ing 
the area under the i ntens ity of manag ement p resently p racticed 
in s uch s ituations .  Above the P rotection Fores t is a zone 
having various amounts of tree cover but  for the mos t  p a rt 
is des cribed as bare rock and talus .  This zone is of no value for 
wood p roduction. (See F ig .  3) .  

Data Processing 

M achine data p rocess i ng with u nit record and computer 
equip ment i n  Ottawa was us ed to comp i l e  the data. Al l  p l ot 
meas urements taken on the p resent 1 0-square- m ile area of 
Working P l an F orest in the three measurement p eriods were 
p l aced on a s tandard form (App end ix I )  for s ubsequent 
trans fer to p unch cards . 

L ocal tota l cub ic-foot volume and heig ht-diameter relation­
s h ips were recalculated for each species and meas urement 
period. R eferences for the s tand ard total cub ic-foot volume 
tab l es from wh ich the local volume tab les were derived are 
g iven in Appendix I I . 

T ree species and their L at i n  names are g iven i n  App endi x  
I I I .  Detai led des cription o f  m inor veg etation has been g iven 
for the M armot C reek Waters hed R es earch B as in ( Kirb y  and 
Og i lvie, 1 969) , and many of the p l ant ass ociations on the 
K.F . E .S. are s imi lar  to thos e. 
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Subcompartments were drawn in 1 936 - 38 in r ather 
unifor m  covertypes, site, and age classes based on a 1 0-chain 
gr id of ground samples. Tables 1 and 2 i n  Append ix IV and a 
map of the subcompartments ( i n  the pocket on t he back 
cover) are presented for t h ose wish i ng t o  have gr eater deta i l  
on age, species composit i on, and growt h  and yield. In  add it i on 
i nd ividual plot tabulat i ons are avai l able at the N orther n  
F orest R esearch Centre for compi lat ion of the d ata  by any 
strat ificat ion of i nter est . The strat ificat ion by subcompart· 
ments i nd icates t hat lodg epole pine stands 6 1  t o  80 years 
old (Subcompartment 88) are growing faster t han 1 00-year-old 
l odg epole p ine sta nds (Subcompartment 1 1 6 ) .  Some i ncon­
sistency in t he results presented in Appendix IV is evident, 
especia l ly wher e  t here is only one plot in a subcompart ment, 
because of d ifficult ies in exact relocat ion of pl ots at t i me of 
remeasurement. 

Lodgepole Pine Average Stand and Stock Tables 

The aver age number of stems for one-i nch average d ia­
meter classes for l odgepole pine st ands plotted on semi­
l og ar ithmic paper defines average st ocking ( F ig ur e  6). Stand 
density i ndex (S.D.  I . ) ( M u l l oy, 1 944) , or number of stems 
per acr e  when a sta nd reaches an aver ag e d i ameter of 1 0  i nches, 
is 300 for t he K.F .E.S .  and sl ig ht ly  higher for some other 
area s i n  Alberta.  L arger or smal ler number of stems per acre 
for a g iven aver age st and d iameter i nd icates d ifferent carry i ng 
capacity when stands are at equ i l i br i um with t he ir site. For t he 
most part , t he sample p lots on the Exper iment St at ion are in 
cl ose agreement with t h is aver ag e  trend l ine. The trend l ine 
has approxi mately the same sl ope as that defined by Reineke 
( 1 933) . A si mi lar stocki ng was found for the Province of 
Alberta (Smithers, 1 96 1 ). 

The sample plot infor m at ion was also used t o  constr uct 
aver age stand and st ock t ables g iven in Table 6. F ig ure 7 
shows the cumulat ive frequency distr i but ion in percent 
( from Table 6) plotted on probabi l it y  paper wher e  nor mal 
d istr i but i ons plot as stra ig ht l i nes. The l odg epole pine stands 
are a lmost nor ma l l y  distri buted except for t he one plot for 
aver age stand d iamet er of 9 i nches. This is attributed t o  t he 
sma l l  size of the sample a nd to its old age which caused t he 
distr i but i on t o  be m or e  err at ic. The averag e stand diameter 
a nd volume per u n it of basal area for each one-i nch aver age 
d iameter class ( as i nd icated i n  Table 6) shows how t he rat io 
of vol ume t o  basal area changes with averag e st and d iameter. 
These r at i os, related to average stand d iameter , may be used 
to est imate l odgepole p.i ne stand volume at t h e  K. F . E .S. 
from measures of aver age d iamet er and basal area per acre. 

Tot al cubic-foot vol umes for the stock t ables were der ived 
from tree-vol ume equat ions and a heig ht-d iamet er curve 
based on the complete stem a nalysis of fift y  95-year -old cr op 
trees. These trees were cut i nt o  five-foot sect ions, and measure­
ments on an aver age radius were made at ten-year i nt ervals 
fr om the last complete growt h  r i ng to t he centre of the tree. 
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Correct ions for i nside bar k measurements t o  outside bar k 
measurements wer e made. Tree volume, d .b.h. ,  and heig ht 
for each ten-year interval were cal cu l ated using a computer 
program developed to com p i le this  stem analysis data.  The 
height-diameter re lat i onship and t ot al vol ume equat ions deter­
m ined are g iven in Table 7. 

Growth and Yield 

F orest covertypes and height classes deter mi ned on the 
sam ple plots i n  1 96 1  and 1 962 are g iven i n  Table 5. The height 
and cover type classes are the same as those used by the Alberta 
F or est Ser vice. Fr om t h is t able, est imates of gr owth for t he 
var ious covertypes and height classes are possible. For l odge­
pole p ine stands that are 46 t o  60 feet h igh,  t he most 
frequent l y  sampled str at um, the aver age yield i n  1 961 - 62 
was 3039 t otal cubic feet . The per iod ic a nnual i ncrement for 
the per iod of 1 937 t o  1 946 was 48.6 cubic feet and for t he 
per iod 1 946 t o  1 962, it was 45.5 cubic feet ,  indicat i ng a 
s l ig ht slowdown in growt h  dur i ng the per i od from 1 946 to 
1 962. 

Growt h  and yield of a for est by covertype and height class 
do not i ndicate the large var iat ion attr i but able to age and 
site cond it ions. F or m ore pr ecise est imates of growth a nd 
yield, t he ag e class and site i ndex as i nd icated i n  F igures 4 
and 5 must be t aken i nto considerat ion. The ag e class and 
site i ndex g iven for each p lot locat ion are based on the 
dominant species present . Site i ndex is based on t otal  tree 
heig ht of domi nants and co-dom inant s  at a stump age of 70 
years. 

F ive acre-plots that were part of a l odgepole pine t h i nn i ng 
exper i ment, started i n  1 938 in a 70-year-old stand, pr ovide 
add it ional evidence ( shown in F ig ure 8) on t he r ate  of average 
sta nd d iameter increase and t he r ate that number of stems 
per acre decreases wit h t ime. Some irr eg u l ar ity in Plot 4-38A 
for the 1 953 to 1 963 per iod has been caused by i l l egal  cutt i ng 
in the exper iment. F or the m ost part , the trends of increase 
in average sta nd d iameter and the decr ease of number of 
stems wit h t i me are l i near . It is inter est ing to note that,r eg ar d­
less of number of stems per acre, t he i ncrease in aver age 
stand d iameter was about two i nches dur i ng the 25 years of 
observat ion - appr oximately 1 / 1 0  i nch per year , indicat i ng 
t he effect of th inning on growth to be m inimal at t h is age -
but r ates of morta l ity var ied with density. 
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TABLE 5 .  AVERAGE BASAL AREA, NUMBER O F  TREES , DIAMETER AND VOLUME BY : COVERTYPE , HEIGHT CLASS AND YEAR OF 

MEASUREMENT 
( per acre values) 

Cover TyPe He ight�����������������-;�����������������-r��������� 
Class 

�J{ ( feet ) 

Lodgepole Pine > 30 
31-45 
46-60 
61-00 
81-100 

" " 
" 

Lodgepole Pine & Spruce 
II It 

" 
> 30 
31-45 
46-60 
61-00 

White Spruce-Lodgepole !>,ire, > 30 " " 1 31-45 
46-60 " 61-00 

Whi te Spruce > 30 " 3 1-45 
46-60 
61-00 
81-100 

Lodgepole Pine -Poplar 31-45 " " 46-60 " 61-00 
Whi te Spruce & Pop lar > 30 

� " 31-45 " 46-60 
61-00 " " 81-100 

White Spruce & Alpine Fir31-45 " " I 46-60 
61-00 

Douglas Fir I 31-45 " 46-60 
61-00 

I > 
30 Aspen 

31-45 " 
46-60 " 

Black Poplar 

" " 
Average all covertypes 

61-00 
;:. 30 

]1-45 
46-60 
61-00 

5 
58 

135 
24 

1 
1 
5 

25 
10 

8 
66 

137 
24 

1 
1 

12 
37 
11 

1 

9 
, 66 i 137 
i 24 

1 
1 

12 
37 
11 

6 9 
1 

10 
10 
5 

9 10 
3 5 
5 

11 
15 
1 
3 

10 
2 
1 
1 
4 
2 
1 
7 
3 
3 
2 
8 
4 
5 

14 
16 
2 
1 
2 
5 
1 

411 

2 
10 
14 
15 

1 
3 

10 

2 
10 
14 
16 

1 
3 

::'0 
2 2 
1 , 1 
1 I 1 
5 I 5 
2 1 2 
1 1 
7 7 
7 7 
4 4 
2 
8 
4 
6 

14 
16 
2 
1 
2 
5 
1 468 

2 
8 
4 
7 

14 
16 
2 
1 
2 
5 
1 

472 

79 
93 

109 
141 
92 
12 
69 

115 
128 
64 
86 

178 
31 

123 
155 
115 
47 
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TABLE 6 .  AVERAGE STAND AND STOCK TABLES (per acre values )  

D .b .h .o .b .  I Number of I Tota1 volume 
( inches) trees ( cubic fee t) 

Average s tand diameter class (0 . 6-1 . 5 "  
Based on the average o f  1 6  tenth-acre plots 

1 5950 . 6  7 8 . 5  
2 1422 . 5  170 . 7  
3 157 . 5  120 . 0  
4 20 . 0  32 . 6  
5 5 . 0 14 . 1  
6 / / 
7 / / 
8 / / 
9 / / 

10 / / 
1 1  / / 
12  / / 
1 3  / / 
1 4  / / 
15  / / 
Totals 7555 . 6  415 . 9  

Average stand diame ter class ( 1 . 6-2 . 5 " )  
Based on the average of 9 7  tenth-acre plots 

1 197 8 . 3  59 . 4  
2 1711 . 5  205 . 4  
3 863 . 4  690 . 7  
4 253 . 4  413 . 1  
5 44 . 4  125 . 3  
6 7 . 7  34 . 1  
7 1 . 0  6 . 6 
8 0 . 8  7 . 7  
9 / / 

10 / / 
1 1  / / 
1 2 . / / 
1 3  / / 
1 4  / / 
15  / I 
Totals 4860 . 5  1542 . 3  

Average s tand diameter class (2 . 6-3 . 5 ") 
Based on the average o f  166 tenth-acre plots 

1 4 28 . 7  12 . 9  
2 7 01 . 2  84 . 1  
3 658 . 8  5 2 7 . 0  
4 425 . 7  693 . 9  
5 175 . 5  495 . 0  
6 46 .4 204 . 4  
7 10 . 4  65 . 9  
8 2 . 8  24 . 7  
9 1 . 0  11 . 9  

1 0  0 . 5  6 . 3  
1 1  / / 
1 2  / / 
1 3  / / 
14 / / 
15  / / 
Totals 2451 . 0  2126 . 1  

Average d . b . h .  = 1 . 3  inches 

T . C . F .V . /B .A .  = 5 . 6  cubic fee t 
per unit o f  basal area 

Average d . b . h .  = 2 . 1  inches 

T . C . F . V . /B .A .  = 12 . 7  cubic feet 
per unit of basal area 

Average d . b . h .  = 3 . 0 inches 

T . C .F .V . /B .A .  = 1 7 . 1  cubic feet 
per unit of basal area 



TABLE 6 .  AVERAGE STAND AND STOCK TABLES (per acre values) (continued) 

D .b .h . o .b I Number of ITotal volume 
( inches) trees ( cubic feet )  

Average stand diame ter class ( 3 . 6-4 . 5 " )  
Based o n  the average o f  19 7 tenth-acre plots 

1 178 . 6  5 . 4 
2 236 . 2  28 . 3  
3 286 . 3  229 . 0  
4 2 84 . 1 463 . 0  
5 222 . 4  627 . 3  
6 1 24 . 9  5 50 . 7  
7 47 . 2  300 . 1  
8 17 . 7  155 . 7  
9 6 . 9  81 . 4  

10 2 . 3 34 . 4  
1 1  1 . 1  2 1 . 1  
12 0 . 5  2 . 8  
1 3  / / 
14 / / 
15 / / 
Totals 140 8 . 2  2499 . 2  

Average stand diame ter class ( 4 . 6-5 . 5" )  
Based on the average o f  129 tenth-acre p lots 

1 86 . 0  2 . 9  
2 101 . 5  12 . 2  
3 128 . 8  1 03 . 1  
4 165 . 2  269 . 2  
5 179 . 2  505 . 3  
6 153 . 7  6 7 7  . 8  
7 9 7 . 2  618 . 2  
8 44 . 1  388 . 6  
9 17 . 2  202 . 7  

10  7 . 1  107 . 6  
1 1  2 . 4 45 . 4  
12 0 . 6  14 . 4  
1 3  0 . 3  8 . 7  
14 / / 
15 / / 
Totals 9 83 . 3  2956 . 1  

Average s tand diameter class (5 . 6-6 . 5 " )  
Based o n  the average o f  6 8  tenth-acre plots 

1 55 . 0  1 . 6  
2 55 . 5  6 . 7  
3 69 . 1  55 . 3  
4 83 . 5  136 . 2  
5 104 . 2  293 . 7  
6 125 . 2  552 . 0  
7 108 . 1  687 . 6  
8 69 . 1  609 . 1  
9 3 7 . 5  441 . 9  

10 1 6 . 0  241 . 6  
1 1  7 . 9 149 . 7  
12  4 . 3  99 . 0  
1 3  2 . 3  66 . 1  
14 0 . 4  14 . 8  
15  0 � 2  5 . 8  

Totals 738 . 3  3361 . 1  

Average d .b .h .  = 4 . 0  inches 

T . C . F .V . /B .A .  = 20 . 2  cubic feet 
per unit of b asal area 

Average d .b . h .  = 5 . 0 inches 

T .C .F .V . /B .A .  = 22 . 0  cubic feet 
per uni t  o f  bas al area 

Average d . b . h .  = 5 . 9  inches 

T .C . F .V . /B .A .  = 23 . 9  cubic feet 
per uni t  of bas al area 
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TABLE 6 .  AVERAGE STAND AND STOCK TABLES (per acre values )  (continued ) 

D . b . h . o .b .  Number of To tal volume 
( inches ) trees ( cubic feet) 

Ave rage stand diameter class (6 . 6- 7 . 5" )  
Based on the 

1 
ave rage o f  15 

36 . 0  
tenth-acre plots 

1 . 1  
2 26 . 7  3 . 2  
3 32 . 0  25 . 6  
4 4 8 . 0  78 . 3  
5 54 . 0  152 . 3  
6 75 . 3  332 . 2  
7 95 . 3  606 . 3  
8 77 . 3  6 81 . 4  
9 50 . 0  5 89 . 0  

10 34 . 7  522 .5-

1 1  1 3 . 3  25 1 . 5 
12 8 . 7  201 . 1  
1 3  4 . 0  1 12 . 5  
14 0 . 7  22 . 5  
1 5  1 . 3  5 1 . 6  
Totals 557 . 3  36 31 . 1  

Average stand diameter class ( 7 . 6-8 . 5 " )  
Based on the average of 5 tenth-acre plots 

1 14 . 0  0 . 4  
2 12 . 0  1 .4 

3 24 . 0  19 . 2  
4 24 . 0  39 . 1  
5 22 . 0  62 . 0  
6 40 . 0  176 . 4  
7 74 . 0  472 . 0  
8 72 . 0  6 34 . 3  
9 84 . 0  9 89 . 5  

10  46 . 0  693 . 2  
1 1  1 8 . 0  239 . 3  
12  8 . 0  185 . 5  
1 3  8 . 0  224 . 0  
1 4  4 . 0  1 34 . 6 
15 4 . 0  152 . 4  
Totals 454 . 0  4023 . 3  

Average stand diameter class (8 . 6-9 . 5 " )  
Based on the average o f  1 tenth-acre plot 

1 
2 10 . 0  1 . 2  
3 20 . 0  16 . 0  
4 50 . 0  81 . 5  
5 50 . 0  141 . 0  
6 30 . 0  132 . :3  
7 30 . 0  190 . 8  
8 30 . 0  264 . 3  
9 20 . 0  235 . 6  

10  5 0 . 0  753 . 5  
1 1  30 . 0  565 . 5  
12  20 . 0  463 . 8  
1 3  50 . 0  1406 . 5  
14 10 . 0  336 . 5  
15 
Totals 400 . 0  4588 . 5  

Average d . b . h .  = 6 . 9 inches 

T . C . F .V . /B .A .  = 25 . 1  cubic feet 
per unit of basal area 

Average d . b . h .  = 7 . 8  inches 

T . C . F .V . /B .A .  = 26 . 6  cubic feet 
per unit of basal area 

Average d .b . h .  = 8 . 6  inches 

T . C . F .V . /B .A .  = 28 . 4  cubic feet 
per unit of basal area 
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TABLE 7 .  LOCAL HEIGHT-DIAMETER AND TOTAL CUBIC FOOT VOLUME 
RELATIONSHIPS , BASED ON STEM ANALYSIS 

D . b . h .  Total heigh t  T o tal vo1ume* 
( inches ) ( feet) (cubic feet) 

1 12 . 0 3  

2 2 2  . 12 

3 30 . 80 

4 35 1 . 6 3  

5 40 2 . 82 

6 44 4 . 4 1  

7 4 7  6 . 3 6  

8 5 0  8 . 81 

9 5 3  1 1 .  7 8  

1 0  5 5  1 5 . 07 

1 1  5 7  1 8 . 85 

1 2  5 9  2 3 . 19 

1 3  6 1  28 . 1 3 

1 4  6 3  33 . 65 

15 65 3 8 . 82 

*Lo ca1 total cub i c  foot volumes were calculated from the 
following s t andard volume equations : 

T . C . F .V .  for trees < 3 . 5 6  = - . 007462 + . 00 2 9 7 5  (D2H) � . 9 7  S E  = 8 . 2% 
E 

T . C . F .V .  for t rees � 3 . 5 6  = . 10 2600 + . 00 2 7 2 1  (D 2H) R� . 9 9  SE = 5 . 9 %  
E 
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Forest Covertypes 

A I ithographed forest covertype map of the Experiment 
Station is in the pocket on the back cover. This color map is 
based upon black and wh ite aerial photography at a scale of 
1 :  1 5,840 completed by a private aerial survey company in 
1 962. These photographs were interpreted and transferred 
to a base map by the Al berta Forest Service in 1 963. The 
map was field-checked and 500-foot contours and permanent 
sample plot l ocations were added to it  by the Canadian 
F orestry Service. 

A map i nformation and display system ( M I ADS) adapted 
by Ki rby and Chow ( 1 969) was used to compi le  forest cover 
area and wood volume statistics. Each coded cel l  represented 
1 .33 acres or 30 cel l s  per square i nch of original map. This 
gave the area determi nations s imi lar accuracy to that obtained 
with a dot grid with 30 dots per square inch. Table 8 gives 
the acreages of forest covertypes by height a nd density 
classes as wel l as areas of non-forest land. I n add ition to 
tables, maps were also obtained from the computer mappi ng 
program. Photo reducti on and graphical enhancement of the 
computer maps for the pu rposes of th is report are presented 
to assist the forest- land manager to comprehend the large 
amounts of i nformation ava i l able to him. I nstead of a 
conventional pie chart, the computer maps were greatly 
reduced to show aerial distribution by covertype and height 
class for a rapid comprehension of how much and where 
various forest stratifications are located ( F igure 9 ) .  For more 
deta i led i nformation on forest cover and non-forest land, 
computer maps, F igures 1 0  to 1 5, are presented. 

The forest cover map and the surficial materials map 
( F igure 2) are on punch cards and other maps may be placed 
on punch cards for processi ng by the computer mapping 
program described by Kirby and Chow ( 1 969) . T he combin­
ations subroutine may be used to print m aps showi ng where 
desired combinations of forest, soil and other s ite features are 
l ocated. 

The computer mapping system was also used to generate 
Tables 9 and 1 0  showing the area and total cubic-foot 
volume of wood for the Work i ng Plan F orest only, as desig­
nated in F igu re 3. 

CONCLUSION 

Past forest resources research on the Experiment Station 
has focused on regeneration, th inn ing, prun i ng, forest i nsect 
and disease studies and i nventory techniques ( F igure 1 6) .  
Some clearcutting i n  strips has been done i n  the l ast three 
years ( see back cover for l ocation) to obta·in m ore varie d 
cond iti ons on the station and to demonstrate various practices 
to obtain desirable regeneration after cutting and burni ng. 
The cutting program is reviewed annual ly and other objectives 
wi l l  be introduced i nto the program. Cutting in strips is not 
always aesthetic a nd may not even be the most economical 
pattern. With i ncreasing demand for recreation, there is a need 
to improve descriptions and i nventories of landscapes from an 
aesthetic poi nt of view and possibly blend logging with recrea­
tional requirements. 

The prime use of the east sl opes, as defined by the 
"Eastern R ockies Conservation Board", is to preserve the 
east sl opes for the production of water. C onsequently, a l arge 
amount of research has gone into water production, t imi ng 
and quantity, on the adjacent M armot C reek Watershed 
R esearch Basin ( Ki rby and Ogilvie, 1 969) . 

The station is a "ground truth" area for testing of mu lti­
spectral and other remote sensing i nstrumentation from air­
craft and spacecraft, starting in 1 972 with the Earth R esources 
Technology Satel l ite program ( E RTS) . N ew i nstrumentation 
( wh ich can be used both from a i rcraft or sate l l ite) offers 
considerable promise to make many resource inventories 
more timely and economical by automating some of the 
i nterpretations based on spectral signatures. I n addition, new 
parameters describing the east slopes are possible. For example, 
it may be feasible to m ap snowmelt patterns and to develop 
energy budgets that wi l l  assist in the prediction of f loods. 

There is seen to be an i ncreasing need for K . F . E .S. to serve 
as an educational centre for a publ ic concerned with its 
environment. I t  is a demonstration area i ntended to show 
that the use of our natural resou rces does not necessari ly 
mean the destruction of our envi ronment. 
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TABLE 8 .  DISTRIBUTION OF FOREST COVER AND NON�OREST LAND BASED ON 
L ITHOGRAPHED MAP OF K. F . E . S . 

Cover Type He ight Cla s s  Ac reage b y  Den s ity Cla s s  Total Perc entage of I 
feet Acreage '�ot al Acreage I A B C I 

Lodgepole Pine up to 30 ' 104 . 0  138 . 0  1115 . 4  1357 . 5  8 .9 " ,", 1  .)..L - 1+ 5 ' 4 5 5 . 6  256 . 9  1579 · 2  2291 . 7  15 . 0  " 56 60 ' 6 3 . 6  584 . 1  1707 . 6  2355 . 2  15 . 4  -
" 61 - 80 ' 20 . 3  20 . 3  0 . 1 - -

Total : 623 . 2  999 . 3  4402 . 2  6024 . 7  39 . 4  

Lodgepole Pine up to 30 ' 29 . 7  - - 29 . 7  0 . 2 
Wh i t e  Sp ruce 31 - 4 5 ' 169 . 0  429 . 9  151 . 4  7 50 . 3  4 . 9 " 46 - 60 ' 78 . 4  507 . 0  2 38 . 0  823 . 4  5 . 4 " 61 80 ' - 114 . 9  77 . 1  192 . 0  1 . 3  -

Total : 277 . 1  1051 . 8  1�66 . 5 1795 . 4  11 . 8  

Wh i t e  Spruce up to 30 ' 5 5 . 4  3 5 . 2  - 90 . 6  0 . 6 
Lodgepole Pine 31 - 4 5 ' 173 . 1  19 2 . 0  18 . 9  384 . 0  2 . 5  " 46 60 ' 2 5 5 . 5  612 . 5  63 . 5  9 31 . 5  6 . 1 -

" 61 - 80 ' 56 . 8  87 . 9  144 . 7  0 . 9 -

'Total : 540 . 8  9 27 . 6  82 .4 1 5 50 . 8  10 . 1  . 
vJhite Spruce up to 30 ' 47 . 3  16 . 2  - 6 3 . 5  0 . 4 . , 31 - 4 5 ' 104 . 1  144 . 7  - 248 . 8  1 . 6 " 46 60 ' 252 . 8  19 3 . 3  4)-1-6 . 1  2 . 9 - -. ,  6 1  80 ' 236 . 6  19 3 . 4 18 . 9  448 . 9  2 · 9 -. ,  81 - 100 ' - 4 . 0 4 . 0 0 . 03 --

Total : 640 . 8  5 51 . 6  - 1211 . 3  7 . 9 

Asp en up to 30 ' 102 . 7  114 . 9  - 217 . 6  1 .4 
Black Poplar 31 - 4 5 ' 74 . 4  36 . 5  91 . 9  202 . 8  1 . 3  " 46 - 60 ' 12 . 2  102 . 7  127 . 1  24 2 . 0 1 . 6 . ,  61 - 80 ' 6 . 7 6 . 7 0 . 04 - -

Total : 196 . 0  254 . 1  219 . 0  669 . 1  4 . 3  

Total of all Cover Typ e s : 11251 . 3  73 . 6  

Non Fo res t  L1md 

Rock Out crop s 3050 . 2  19 . 9  

Sand )3,nd Gr)3,vel ( Gr)3,vel Pit , Treed Gravel ) 4 5 3 . 0  3 . 0 
Cut -over 121 . 7  0 . 8 
Pot ent ial Product ive 39 . 2 0 . 3 
'T'reed Me)3,dow 106 . 8  0 . 7 
Muskeg 28 . 4  0 . 2 
Wat er 36 . 5  0 . 2 
Clearings 31 . 1  0 . 6 
Ero s ion 101 . 4  0 . 7 

Total of Non Fo res t  Land : 4018 . 3  26 . 4  

Total : Fo res t and Non -Fo rest Land 1 5269 . 6  100 . 0 
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F ig .  1 6  - Researc h  at the Kananas kis Forest Exper iment St at ion. 

a. 
b .  
c .  
d .  
e. 
f. 
g .  

The K . F  . E .S. is l oc ated at t h e  foot of B arrier Mountain .  A m odern research fac il it y is now ava i lab le. 
Ski ll ed tec h n ic ians are engaged in a wide variety of env ironm ent related st udies .  
A 1 OO- year-old l odgep ol e p i ne stand that was thi nned at ag e 7 0 .  See F ig .  8, P lot 6- 38. 
R egenerat i on studies and p rovenance tr ials are carried out on perm anent study pl ots . 
T he sc ars c reated b y  the hydro devel opm ent are s ubject of eros i on cont rol studies .  
Deb ranc h i ng and debudd i ng of l odgepole p i ne in a n  eff ort to grow knot-free l umber. 
All t ree components are weighed i n  a forest p rod uct ivity study. 



TABLE 9 .  DISTRIBUTION O F  FOREST COVER AND NON-PRODUCTIVE LAND ON 
WORKING PLAN FOREST ONLY OF K . F . E . S .  

Cover Type Height Class Area in acres by density class 
(feet) 

A B C All 

Lodgepole pine 1-30 7 8 125 140 
31-45 185 177 889 1 , 251 
46-60 51 459 1 , 381 1 , 89 1  
61-80 3 4 7 14 

Total area : acres 246 648 2 , 402 3 , 296 

per cent 48 . 36 

Lodgepole Pine 1-30 4 0 0 4 
31-45 96 121 156 373 

White Spruce 46-60 61 385 209 655 
61-80 7 91 7 9  177  

Total area : acres 168 597 444 1 , 209 

per cent 17 . 74 

White Spruce 1-30 0 0 0 0 
31-45 0 44 40 84 

Lodgepole Pine 46-60 184 196 32 412 
61-80 5 5  7 7  0 132 

Total area : acres 239 317 7 2  628 

per cent 9 . 2 1 

White Spruce 1-30 19 13 0 32 
31-45 11 52 0 63 
46-60 81 17 0 98 
61-80 160 92 9 261 
81-100 0 4 0 4 

Total area : acres 271 178 9 458 

per cent 6 . 72 

Aspen 1-30 69 128 0 197 
31-45 5 56 101 162 

Black Poplar 46-60 24 96 133 253 
61-80 4 0 0 4 
81-100 0 0 0 0 

Total area : acres 102 280 234 61 6 

per cent 9 . 04 

Clearings 137 
Sand & Gravel Deposits 205 
Rock Outcrops 29 
Muskeg 12 
Potential Produc tive Not S tocked 208 
Eroded Cut Bank 1 
Gravel Pit 3 
Treed Meadow 13 

Total are a :  acres 608 

per cent 8 . 92 

Grand Total : acres 6 , 815 

per cent 100 . 00 
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TABLE 10.  DISTRIBUT ION OF WOOD VOLUME BY FOREST COVERTYPES ON WORKING PLAN FOREST 
ONLY OF K . F . E . S .  

Cover Type Height Class 
Total cubic foot volume by density class 

( feet) 
A B C All 

Lodgepole pine 1-30 760 9 , 152  143 , 381 153 , 29 3  
31-45 40 , 403 387 , 47 3  1 , 943 , 192  2 , 3 71 , 068 
46-60 15 , 352  1 , 3 9 3 , 886 4 , 19 7 , 8 68 5 , 607 , 106 
61-80 1 , 235 18 , 52 4  30 , 873 5 0 , 632 

T o tal volume : cu . f t .  57 , 7 50 1 , 8 09 , 035 6 , 3 15 , 3 14 8 , 182 , 0 99 

per cent 58 . 30 

Lodgepole pine 1-30 516 0 0 516 
3 1-45 19 , 296 244 , 244 314 , 028 577 , 568 

White Spruce 46-60 16 , 560 1 , 04 2 , 325 566 , 246 1 , 625 , 131 
61-80 2 , 94 7  401 , 109 348 , 021 75 2 , 07 7  

Total volume : cu . ft .  39 , 319 1 , 687 , 678 1 , 228 , 295 2 , 955 , 29 2  

per cent 21 . 0 6  

White Spruce 1-30 0 0 0 0 
31-45 0 92 , 224 83 , 840 17 6 , 064 

Lodgepole Pine 46-60 54 , 096 5 7 6 , 044 94 , 048 724 , 188 
61-80 2 7 , 77 1  392 , 853 0 420 , 624 

Total volume : cu . ft .  81 , 8 67 1 , 061 , 1 2 1  177 , 888 1 , 320 , 8 7 6  

per cent 9 . 41 

White Spruce 1-30 635 4 , 53 3  0 5 , 168 
31-45 1 , 504 73 , 320 0 74 , 8 24 
46-60 17 , 97 5  38 , 255 0 56 , 230 
61-80 61 , 7 60 355 , 488 36 , 064 453 , 31 2  
8 1-100 0 19 , 188 0 19 , 188 

Total vo lume : cu . ft . 8 1 , 87 4  490 , 7 84 36 , 064 608 , 7 2 2  

per cent 4 . 34 

Aspen 1-30 3 , 605 66 , 944 0 70 , 549 
31-45 928 97 , 608 1 7 6 , 624 2 7 5 , 160 

Black Poplar 46-60 6 , 408 256 , 512 356 , 267 619 , 187 
61-80 1 , 560 0 0 1 , 560 

Total volume : cu. f t .  12 , 501 421 , 064 532 , 891 966 , 45 6  
p er cent 6 . 89 

Grand total volume : cu . f t .  14 , 033 , 445 

p er cent 100 . 00 
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APPENDIX I 

PLOT CODES 

Punch Card Colums 

1 , 2  

3 

as per standard code 
( 1 1 D 24) 

4, 5, 6, 7, 8 

10,  1 1  

G rowth year 36, 37, 38, 46, 6 1 , 62 

Season: 1 - May 1 6  to June 1 5 -

2 - June 1 6  to July 1 5 -

3 - July 1 6  to Aug_ 1 5 -

4 - Aug. 1 6  to May 1 5  

Plot No. 00000 to 99999 

Status as per Standard Code ( 1 1 D 37) * 

o - not classified 

1 - new plot 

2 - normal remeasurement 

3 - cutting since last measurement 

4 - i nsect damage 

5 - disease damage 

6 - wind damage 

7 - fire damage 

8 - other d isturbances 

9 - plot abandoned 

as per Standard Code Plot S ize ( 1 1 D 30) 

1 2  

1 3, 14, 1 5  

1 6  

code 1 0  - tenth-acre - A L L  P LOTS 

Blank - No entry 

1 8-21 

22-23 

24 

25, 26, 27, 28, 29, 30 

3 1  

32 

33-35 

36-37 

38-39 

40 

Sub Compartment No_ 001 to 1 50 approximately 

Cover ( 1 1  D-1 4) System A by basal area 

1 - Softwood 8 1 %  + softwood 

3 - SH 51 - 80 softwood 

7 - HS 21 - 50 softwood 

9 - H  

Sub type ( 1 1  D - 1 7- 1 8 )  

1 - 2 0  softwood 

Site - not used Blank - may be used for site type 

Structure ( 1 1  D 39) 

0 =  u nclassified 

1 = even-aged 

2 = two-aged 

3 =; uneven-aged 

4 = all-aged 

Plot Age ( 1 1  D 1 2 )  

-coded to nearest year 

( 1 1  D 29) origin 2 = fire 

( 1 1 D 29) H istory 

3 = l ogging 

5 = thinning 

Site I ndex - not used 

Per cent crown density - not used 

H eight - based on average height of domi nants and 

co-dominants of main stand 

H eight C lass - Same as 38-39 but coded into classes: 

(same as Alta. Forest Service) 

1 = up to 30 feet 

2 = 3 1 to 45 feet 

3 = 46 to 60 feet 

4 = 61 to 80 feet 

5 = 81 to 1 00  feet 

Column 41 & 42 - Simpl ified cover type classification based on basal area representation 

by species of trees 0.5 inches and greater. 

Code 

1 .  

2.  

Description 

IP 80 per cent and greater. 

IP and wS mixed. IP dominant but wS usually greater than 

20 per cent. Other constituents may include: D ,  alF, tA, bPo. 



3. 

4. 

5 .  

6 .  

7.  

8. 

9. 

1 0. 

wS and IP m ixed. wS dominant. IP usually greater 

than 20 per cent. Other constituents as in (2) . 

wS 80 per cent and greater. 

IP and hardwood mixtures. IP dominant. 

wS and hardwood mixtures. wS dominant 

wS and alF mixed. E ither species dominant. 

o dominant. 

tA dominant. 

bPo dom inant. 

APPENDIX II 
VOLUME TABLES 

Standard Total Cubic Foot Volume Tables 

used in compilation of Kananaskis Working Plan Survey 

Species 

white spruce (wS) 

lodgepole pine liP) 

aspen and black poplar (tA & bPo) 

Douglas fir ( interior) ( D )  

alpine fir ( i nterior) (aI F )  

white birch ( interior) (wB ) 

Source 

S ilvical Leaflet N o. 60 

A .  W. B lyth, 1 952. 

Table 2 

Technical Note. N o. 9 
A. W. B lyth, 1 955. 

Table 1 

Technical Note. N o. 1 8  

McLeod and B lyth, 1 955 

Table 1 1  

B .  C .  Forest I nventory 

B rowne ( 1 962) 

Table 3 

B. C. Forest I nventory 

B rowne ( 1 962) 

Table 1 1  

B.  C .  Forest I nventory 

Browne ( 1 962) 

Table 23 

APPENDIX III 
C H EC K  L IST OF TREE SPECIES 

Common names 

Alpine fir 

Douglas fir 

Lodgepole pine 

Limber pine 

White spruce 

E ngelmann spruce 

White poplar, trembl i ng aspen 

Balsam poplar, black poplar 

White birch 

Latin name 

Abies lasiocarpa ( H ook.) Nutt. 

Pseudotsuga menziessii ( M i rb.) F ranco 

var. glauca Beissn. F ranco 

Pinus contorta Doug!. var. 

latifolia E ngelm. 

Pinus flexilis (James) 

Picea glauca (Moench) Voss 

Picea englemannii Parry 

Populus tremuloides ( M ichx.) 

Populus balsamifera L. 
Betula papyrifera Marsh. 

4 1  
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APPENDIX IV 

TABLE 1 .  SUB COMPARTMENT COVERTYPE AND AGE ( 1961-1962) : WITH AREAS IN 

IN WORKING PLAN FOREST TREATED AND UNTREATED . 

Cover 

Type 

( 1961) 
(1962) 

Sub-Type 

1961-1962 

Species 

1 2 3 

2 
6 
8 
9 

10 
11 
13 
14 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
28 
29 
31 
32 
33 
34 
36 
54 
55 
56 
57 
63 
64 
69 
70 
71 
73 
74 
7 7  
8 1  
8 2  
86 
88 
89 
90 
91 
92 
93 
95  

100 
103 
104 
106 
107 
108 
109 
112 
116 
124 
125 
126 
127 
128 
129 
134 
135 
137 
140 

S IP 
S D 

S IP 

H tA 

S lP 

S D 

S wS 

H tA 

S D 

S wS 

S-H wS 

S wS 
H-S tA 

S IP 

H-S tA 

H tA 

S wS 

S-H wS 

H-S tA 

H-S tA 

S wS 

S-H IP 

H tA 

S IP 

S-H IP 

S IP 

S D 

S wS 

S wS 

S IP 

S IP 

S IP 

S-H D 

S IP 

S IP 

S lP 

H-S bPo 

S-H IP 

S IP 

H-S tA 

H-S tA 

S IP 

S IP 

S wS 

S wS 

S wS 
S wS 

S IP 

S IP 
S IP 

S wS 

S wS 

S wS 
S wS 

S wS 

S wS 
S IP 

S 
S 

S 

S 

S 

S 

S 

S 

S 

S 

wS 
IP 

wS 

wS 

wS 

IP 

IP 

IP 

IP 

IP 

*E = even-aged 

T = two-aged 

U = uneven-aged 

D 
IP 

D 

D 

tA 
bPo 

bPo 

wS 

wS 

IP 

bPo 

IP 

IP 

tA 
bPo 

wS 

tA 

wS 

IP 

lP 

lP 

wS 

wS 

IP 

wS 
wS 

IP 

tA 

wS 

wS 

bPo 

wS 

wS 

IP 

wS 

lP 

lP 

IP 

IP 

IP 

alF 

alF 

lP 

wS 

wS 

wS 

tA 

IP 

wS 

tA 

wS 

wS 
D 

wS 

D 

tA 

tA 

wS 

lP 

wS 

alF 

IP 

alF 

Total Age (1962) 

Age 

1 2 3 

98 
98 
98 
68 
98 
98 

136 
68 

136 
136 

68 
98 
68 
68 
68 
26 
98 

136 
68 
68 

206 
98 
68 
98 
98 
98 

116 
146 

84 
98 
98 
98 

116 
116 

98 
68 
68 
68 
68 
85 
68 
68 
68 

206 
68 
28 

206 
68 
68 
98 

166 
206 
68 

206 
206 
206 

95 
216 

68 
216 

68 
206 

68 
95 
48 
48 
82 I 

68 
68 
68 
68 
98 
98 
98 
68 

68 
16-65 

68 

84 
84 
98 
98 
68 

68 
68 
84 
84 

68 
12 

68 

68 

69 

Totals 

68 
68 
68 

68 
68 
68 
68 

68 

E 
T 

T 

E 

T 

T 

U 
E 

U 

U 

E 

T 

E 

E 

E 

E 

T 

A 

E 

E 

E 

T 
E 

E 

U 

U 

U 

U 

T 

E 

E 

T 

T 

T 

U 1 1  
� I 
E 

E 

E 

E 

E 

E 

E 

E 

T 

T 

E 

E 

T 

E 

E 

E 

- I T 

= I � : I : 
= ) .� I 
- T 

Working Plan Forest 

( 1946 area in acres) 

Treated 

57 . 1  
5 . 0  

20 . 1  
7 . 7  

3 1 . 6  
145 . 2  

14 . 2  
17 . 7  
19 . 5  
10 . 6  

16 . 8  

84 . 3  
4 . 7  
7 . 2  
9 . 2  

387 . 8  
2 . 8  

23 .0  

8 .0 
4 6 . 0  

918 . 5  

Untreated 

147 . 0 
36. 0 
65. 5 

3 . 7  
29 . 7  
13 . 5  
15 . 3  
41 . 9  

2 . 9  
1 . 3  

73 . 8  
101 . 8  

4 . 0  
7 . 1  
2 . 1  
8 . 2  

22 . 7  
7 . 5  

20 . 8  
20 . 2  

2 . 7  
63 . 6  

2 7 3 . 4  
60 . 2  
64 . 4  
18 . 8  
78 . 9  
62 . 9  

244 . 7  
2 . 5  

35 . 8  
79 . 1  

5 . 3  
57 . 9  

7 . 5  
67 . 3  
7 1 . 1  

1580 . 7  
62 . 0  
18 . 1  

8 . 4  
7 . 6  

7 1 . 7  
18 .0  

249 . 4  
65 . 7  
25 . 9  
47 . 6  
11 . 5  
14 . 2  

17 5 . 6  
1153 . 3  

1 1 .0 
39 . 3  

252 . 0  
158 . 8  

1 1 . 3  
56 . 3  

283 . 8  
69 . 0  
4 5 . 0  
2 3 . 0  

6280 . 3  
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Vl lodgepole pine .... 0 Q) .... .-; 
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<11 <11 8 Q) Q) o <11 i5 :>< 8 z Vl B . A .  N TCFV 

36 3 85 607 5 . 1  1 7 1 8  

4 6  3 94 4 9 3  5 . 9  2051 

6 2  3 1 2 3  540 6 . 5  3006 

3 6  2 4 6  4 70 4 . 2  8 7 4  

4 6  2 5 3  4 3 5  4 . 7  1044 

61 2 62 3 3 5  5 . 8  1 4 6 6  

3 6  4 4 7  2 4 5  5 . 9  1009 

4 6  6 3 3  1 4 7  2 . 0  7 4 2  

6 1  4 6 6  2 10 7 . 5  1 9 0 7  

3 6  1 

4 6  1 

61 1 

3 6  1 61 1 1 9 0  3 . 1 9 9 6  

4 6  1 7 9  1 2 30 3 . 4  1 3 4 1  

6 1  1 94 820 4 . 6  1 7 85 

3 6  2 8 8 5  4 . 1  1 3 9  

4 6  2 8 70 4 . 6  152 

6 1  2 1 2  5 5  6 . 3  2 4 1  

36 2 

4 6  2 

6 1  2 

3 6  7 T 6 3 . 0  6 

4 6  7 T 7 3 . 3  7 

61 7 2 6 7 . 8  4 3  

36 1 T 10 1 . 0  1 

46 1 

61 1 

36 2 

4 6  2 

61 2 
�-... �----.... --...... - .... 

* T - Tr<il e < ... 

APPENDIX IV (CONTINUED) 

TABLE 2 .  PLOT SUMMARY BY SeBCONPARTNENT AND YEAR OF HEASUREMENT 

(Per Acre Values) 

spruces a l p ine fir Douglas fir 

B . A .  N i5 TCFV B . A .  N i5 TCFV B . A .  N i5 TCFV B . A .  N 

7 6 6  4 . 4  106 1 6  107 5 . 2  2 1 7  1 50 

8 63 4 . 8  1 3 9  24 1 1 3  G . 2  340 T
* 

1 3  

1 2  9 3  5 . 6  2 2 2  3 3  1 5 3  G . 3  5 1 6  T 3 

2 15 4 . 9  31 3 2  2 70 4 . 7  440 6 330 

2 1 5  4 . 9  34 41 390 LI . 4  5 5 9  5 1 6 5  

6 2 5  6 . 6  1 3 6  63 390 5 . 4  1072 5 1 10 

1 9  4 3 5  2 . 8  2 3 3  3 7  5 3 5  3 . 5  4 5 6  7 1 2 3  

1 5  1 7 5  4 . 0  2 2 9  2 3  2 60 4 . 4  362 4 5 2  

3 5  3 4 5  4 . 3  6 3 9  66 4 7 3  5 . 1  1 1 2 4  10 90 

39 500 

53 440 

T 10 2 . 0  2 9 3  500 

T 30 1 . 0  1 6 40 5 . 3  7 8  

1 60 1 . 6  8 9 60 5 . 3  1 2 0  

3 1 70 1 . 8  2 8  1 3  60 6 . 3  1 7 1  

1 40 1 . 8  9 4 1  780 3 . 1  4 6 9  2 2 3 5  

1 30 1 . 9  6 4 4  1 1 2 0  2 . 7  4 9 3  1 100 

2 40 3 . 0  23 8 6  1 2 4 5  3 . 6  9 7 1  2 100 

99 6 8 5  5 . 1  1 689 8 1 1 0  3 . 6  9 5  2 7 0  

I I I  610 5 . 8  2036 11 7 5  5 . 2  140 2 5 5  

1 56 5 50 7 . 2  4 1 9 5  T 5 2 .• 0 1 1 1  7 5  5 . 2  1 9 3  3 2 5  

1 1 6  3 . 0  1 2  6 L, 1 6 . 6  1 7 8  4 8  6 1 9  
0 

19 4 . 4  30 6 4 1 6 . 6  1 7 9  5 9  5 3 6  � 

b 2 3  6 . 9  1 3 1  9 3 2 3 . 5  1 5 2  8 5  503 

T 10 1 . 0  T 60 2 30 6 . 9  8 6 9  T 40 

1 20 2 . 5  8 4 5  2 2 0  6 . 1  6 2 3  1 60 

4 2 30 1 . 8  50 63 410 5 . 3  1 2 4 5  2 100 

62 65 1 3 . 2  2109 T 5 2 . 0  1 4 8  110 

67 7 5  1 2 . 8  2 2 9 5  44 2 5  1 8 . 0  1084 4 2  1 70 

9 5  8 0  14 . 8  3000 57 2 5  20 . 4  1047 50 1 90 

aspen black poplar all species 

i5 Ten' B . A .  N i5 TCFV B . A .  N D TCF\' 

1 . 9  9 109 830 4 . 9  2050 

2 . 0  2 1 2 7  683 5 . 8  2 5 3 3  

2 . 1  T 1 6 7  7 90 6 . 2  3 744 

1 . 8  64 8 6  1085 3 . 8  1409 

2 . 4  5 6  100 1005 4 . 3  1 6 9 3  

2 . 9  7 2  1 3 7  850 5 . 4  2 7 4 6  

3 . 2  9 6  T 1·5 2 . 4  6 1 10 1 3  38 3 . 9  1 7 9 4 

3 . 7  68 T 3 2 . 6  1 7 5  6 3 4  4 . 8  1402 

4 . 5  1 7 5  1 7 7  1 1 1 8  5 . 4  3844 

3 . 8  600 1 8  3 2 0  3 . 2  2 2 4  56 820 3 . 5  8 2 4  

4 . 7  9 2 3  6 160 2 . 6  6 5  58 600 4 . 2  9 8 8  

5 . 8  1 9 8 3  14 2 10 3 . 5  2 1 9  107 7 2 0  5 . 2  2 205 

67 1 2 60 3 . 1  1 0 7 5  

T 10 3 . 0  6 90 1 360 3 . 5  1 4 7 5  

1 20 3 . 0  1 3  III  1070 4 . 3  1 9 9 7  

1 . 2  20 T 5 1 . 1  T 5 2  1 1 4 5  2 . 8  636 

1 . 4  9 5 3  1 3 2 0  2 . 7  660 

1 . 9  1 7  103 1440 3 . 6  1 2 5 2  

2 . 3  2 4  T 1 5  1 . 4  2 109 890 4 . 7  1 8 1 1  

2 . 6  2 3  1 2 3  7 4 0  5 . 5  2 1 9 9  

4 . 7  5 9  1 7 1  6 5 5  6 . 9  4 4 4 5  

3 . 8  7 7 1  1 1  133 3 . 9  1 5 5  66 7 7 7  3 . 9  1 1 2 1  
IL 5 1058 I Ll 1 7 7  3 . 8  205 8 1  7 4 3  4 . 5  1 4 80 
5 . 6  1 7 4 6  2 3  2 4 8  4 . 1  t, 52 1 2 5  7 8 3  5 . 4  2 5 2 4  

1 . 0  2 T 10 1 . 0  T 60 300 6 . 1 8 7 2  

1 . 4  6 T 30 1 . 0 1 I,f 330 S . l  6 3 9  

1 . 9  1 1  1 80 1 . 5  1 1  70 820 4 . 0  1 3 1 8  

8 . 9  1 3 5 7  T 20 1 . 0  1 1 10 2cn 10 . 1  3468  
6 . 7  1 0 3 7  1 3 5  2 . 1  1 0  1 5 3  3 0 5  9 . 6  4 4 2 7  

7 . 0  1 3 5 5  T 20 1 . 7  3 202 3 1 5  lO . 8  5405 
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18 3 6  
4 6  

61 

1 9  36 

4 6  

6 1  

2 0  36 

4 6  

61 

2 1  37 

4 6  

6 1  

2 2  3 6  

4 6  

61 

2 3  36 

4 6  

61 

24 36 

46 

61 

2 5  36 

46 

61 

26 36 

46 

61 

28 36} 
37 
4 6  

6 1  
--. 

4-< o til .... • 0 BA 0 '-<  "" "'" 

2 4 
2 7 

2 1 1  

2 3 

2 

2 

10 6 

10 8 

10 10 

1 5  5 0  

1 5  6 4  

1 5  

2 

2 

2 

1 1 

1 4 

1 2 8  

2 2 5  

2 34 

1 

1 

1 

4 14 

4 17 

4 21 

2 5 

1 

3 8 

3 10 

lodgepole pine 

1\ ii TCFV BA 

20 6 . 1  91 5 
1 5  9 . 2  185 1 5  

20 10 . 0  289 2 7  

5 1 1 . 0  106 23 

67 

86 

28 6 . 3  1 3 4  5 

31 6 . 9  199 9 

2 7  8 . 2  296 16 

450 4 . . 5 9 7 5  n 
429 .'5 . 3  1 3 4 1  6 

7 

10 

2 3  

1 0  1 . 0  1 

90 2 . 8  4 6  T 

190 2 . 9  5 7 5  60 

140 5 . 7  525 10 

150 6 . 4  783 1 1  

2 3  

29 

48 

70 6 . 1  3 1 7  4 

58 7 . 3  4 3 8  6 
58 8 . 1  5 5 7  1 7  

2 7  5 . 8  l l 5  T 

2 3  8 . 0  196 1 
2 3  8 . 9  2 2 9  2 

----------- -'------

SUMNARY BY SVBCOHPARTNENT AND YEAR OF HEASUREHENT 

(Per Acre Values) 

spruces a l p ine f ir Douglas f i r  

I: ii l'CrV BA N ii TCFV B . A .  N ii TCFV 

2 5  6 . 1  103 1 5 6 . 0  14 
35 8 . 9  364 2 5 8 . 6  3 7  

5 0  10 . 0  684 5 5 1 3 . 6  89 

550 2 . 7  2 7 9  

1180 3 . 2  8 7 9  

1 160 3 . 7  1 3 6 5  

26 5 . 9  118 

31 7 . 3  211 

54 7 . 4  350 T 3 1 . 7  T 

8 1  3 . 7  94 1 9 3 . 3  6 

70 3 . 8  83 1 6 5 . 2  8 

65 4 . 4  82 

65 5 . 3  1 7 3  

9 5  7 . 0  5 2 7  

1 0  2 . 0 1 

830 3 . 6  825 

9 1 5  4 . 7  3606 

800 5 . 3  2066 

90 6 . 8  482 

90 7 . 7  658 

1 30 8 . 2  1237 

5 3  3 . 7  56 

68 4 . 0  9 6  

103 5 . 5  321 

3 3 . 1  2 

10 2 . 9  6 

10 6 . 1  35 

�-.--------.- ---- - - ____ 1 ______ - --- .- - -- -

aspen 

B . A .  N ii TCFV 

1 5  1 6 5  4 . 1  2 3 5  

26 445 3 . 3  5 3 9  

2 3  990 2 . 5  600 

3 40 3 . 7  50 

40 600 3 . 5  640 

54 540 4 . 3  939 

69 524 4 . 9  1367 

7 2 7 1  2 . 2  8 7  

1 4  2 7 7  2 . 6  196 

34 645 3 . 1  4 7 1  

38 4 50 3 . 9  609 

30 3 5 5  3 . 9  5 5 2  

1 1  1870 1 . 0  9 5  

4 4  2090 2 . 0  4 5 1  

T 10 1 . 0  T 
1 10 1 . 0 T 

T 70 1 . 0  3 

1 110 1 . 3  14 

3 50 3 . 3  31 

56 1245 2 . 8  7 59 

7 2  8 30 4 . 0  1 19 6  

99 615 5 . 4  2058 

25 490 3 . 1  355 

40 453 4 . 0  653 

63 470 5 . 0 1077 

.- - -----_ .. _---------

black poplar all species 
-

B . A .  N ii TCFV B . A .  N ii TFCV 

6 60 4 . 3  9 2  3 1  2 7 5  4 . 6  5 3 5  

5 2 1 5  2 . 1  5 5  5 5  7 1 5  3 . 8  1180 

13 3 6 5  2 . 5  1 6 7  8 7  1430 3 . 4  1830 

1 2  100 4 . 7  1 7 7  4 1  6 9 5  3 . 3  6 1 3  

1 2  1 7 5  3 . 5  158 7 9  1 3 5 5  3 . 3  1037 

2 1  200 4 . 4  4 30 108 1360 3 . 8  1 7 9 5  

2 2  2 6 1  3 . 9  318 74 9 1 5  3 . 9  1210 

2 3  289 3 . 8  322 9 3  8 9 1  4 . 4  1670 

24 1 2 6  5 . 9  465 120 7 34 5 . 5  2477 

5 4 2  4 . 4  67 68 847 3 . 9  1 2 2 5  

7 4 1  5 . 2  1 1 3  9 1  822 4 . 6  1 7 3 9  

1 16 821 5 . 1  2554 

2 65 2 . 4  2 7  4 2  7 7 5  3 . 2  580 

3 7 5  2 . 7  38 5 2  590 4 . 0  820 

6 1 2 5  3 . 0 5 7  5 8  5 7 5  4 . 3  1 1 3 5  

1 1  1 8 8 0  1 . 0  9 5  

48 2 1 90 2 . 0 499 

2 20 4 . 3  22 90 1050 3 . 9  1423 

2 10 6 . 1  34 1 2 3  995 4 . 9  2083 

T 1 5  1 . 0 T 129 890 5 . 4  2457 

T 30 1 . 0  1 24 190 4 . 8  486 

5 1 30 2 . 6  5 8  36 330 4 . 4  7 3 1 

1 3  80 5 . 4  129 63 260 6 . 6  1397 

6 148 2 . 7  7 7  80 1 5 1 5  3 . 1  1209 

7 9 5  3 . 7  96 102 1050 4 . 2  1827 

8 93 4 . 0  154 146 868 5 . 5  3090 

T 1 3  2 . 4  5 31 533 3 . 3  4 7 7  

1 4 3  2 . 1  14 50 5 30 4 . 1  870 

3 1 3 7  2 . 0  36 7 8  640 4 . 7 1376 

- _  .. _---- . __ .. _--- -- .--
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2 9  

3 1  

3 2  

3 3  
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36 

54 

55 

56 

5 7  
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3 6  1 

4 6  1 

6 1  1 

36 2 

46 2 

61 2 

36 2 

46 2 

61 2 

3 6  1 

46 1 

62 1 

3 6  9 

46 9 

61 9 

3 6  1 2  

46 1 2  

6 1  1 2  

3 6  3 

46 3 

61 3 

3 6} 3 

3 7  1 

46 4 

61 4 

36 1 

4 6  1 

61 1 

36 5 

46 5 

61} 2 

62 3 

lodgepole pine 

BA No i5 TCFV 

68 160 8 . 8  1861 

70 1 50 9 . 2  1982 

87 1 50 10 . 3  2 6 3 7  

7 2 5  7 . 2  1 5 7  

1 1  30 8 . 2  2 9 5  

9 20 9 . 1  244 

1 70 1460 4 . 6  3261 

1 9 3  1 1 20 7 . 9  4062 

1 7 7  700 9 . 6  4965 

21 180 4 . 6  446 

2 9  1 5 3  5 . 9  668 

39 141 7 . 1  9 7 4  

1 1 1  1018 4 . 5  2 1 1 9  

132 883 5 . 2  2 7 1 8  

142 652 7 . 3  3481 

38 293 4 . 9 7 6 7  

4 3  2 30 5 . 8  9 5 1  

5 2  1 7 7  7 . 3  1519 

1 3  98 4 . 9  247 

1 6  8 8  5 . 9  349 

15 4 5  7 . 8  374 

17 60 7 . 2  403 

12 30 8 . 6  333 

1 9  30 10 . 8  5ll 

125 1070 4 . 6  2 4 9 5  

1 4 3  942 5 . 3  3036 

140 626 6 . 4  3469 

SUMMARY BY SUBCOMPARTMENT AND YEAR OF MEASUREMENT 

(Per Acre Values) 

spruces alpine f ir Douglas fir 

BA No i5 TCFV BA No i5 TCFV BA No i5 TCFV BA 

1 1 9  340 8 . 0  2 744 

140 300 9 . 3  3583 1 

1 2 9  3 6 0  8 . 1  3 3 2 1  T 

1 30 2 . 5  1 1  2 10 6 . 1  39 4 2  

2 30 3 . 5  2 9  3 10 7 . 4 50 56 

7 4 5  5 . 3  1 1 7  4 10 8 . 6  7 9  5 3  

6 7  

7 3  

T 1 5  1 . 0  1 90 

3 80 2 . 6 30 1 

4 80 3 . 0  5 5  1 10 3 . 0  6 

8 80 4 . 3  1 3 8  1 10 4 . 0  1 2  

1 2 8  2 . 5  2 2  1 1 7  3 . 3  1 3  2 9  

2 41 3 . 0  3 1  3 20 5 . 3  3 7  3 3  

7 63 4 . 5  1 1 7  6 19 7 . 6  9 7  4 2  

6 148 2 . 7  7 8  5 2 8  5 . 7  68 5 

9 1 3 5  3 . 5  1 3 5  7 2 8  6 . 8  104 7 

14 140 4 . 3  274 11 2 8  8 . 5 1 9 2  7 

24 200 4 . 7  3 9 1  4 4  3 70 4 . 7  568 4 

3 3  1 7 3  5 . 9  6 2 2  70 3 7 3  5 . 9  967 3 

42 2 3 7  5 . 7  941 8 3  3 5 7  6 . 5  1411 2 

118 9 88 4 . 7  2252 1 5  6 0  6 . 8  2 1 6  

1 2 9  1020 4 . 8  2444 19 58 7 . 6  2 9 7  

166 1020 5 . 4  3864 19 63 3 . 7  337 

103 2690 2 . 6  1 2 2 3  2 

141 2 9 10 3 . 0  1 7 6 3  2 

166 2 2 30 3 . 7  2 702 T 10 1 . 0  T 3 

1 1  418 2 . 2  ll8 5 8 2  3 . 3  62 T 
16 398 2 . 7  198 6 74 3 . 9 79 T 

20 322 3 . 4  304 7 58 4 . 7  9 6  

---

aspen black poplar all species 

No i5 TCFV BA No i5 TCFV BA No i5 TCFV 

1 1 9  3 4 0  8 . 0  2 744 

10 1 . 0  T T 20 1 . 0 1 140 330 8 . 8  3584 

10 2 . 0  2 1 100 1 . 6  1 5  1 3 1  4 70 7 . 1  3 338 

815 3 . 1  5 7 9  5 6 5  3 . 7  69 118 1080 4 . 5  2561 

6 1 5  4 . 1  898 5 30 5 . 5  7 2  1 3 6  8 3 5  5 . 5  3031 

3 5 5  5 . 2  1007 5 20 6 . 8  9 7  1 5 6  580 7 . 0  3 9 3 7  

7 7 5  4 . 0  1084 18 280 3 . 4  244 92 1080 4 . 0  1485 

600 4 . 7  1 2 8 5  2 9  2 5 5  4 . 5  4 3 6  1 1 3  885 4 . 8  2016 

420 6 . 3  1910 4 3  2 0 5  6 . 2  9 1 2  1 4 3  660 6 . 3  3067 

20 3 . 0 20 174 1 5 60 4 . 6  3 3 1 2  

198 1 210 5 . 5  4 1 2 3  

187 790 6 . 6  5 1 1 5  

6 9 3  2 . 7  4 1 5  4 I I I  2 . 6  5 4  5 8  1 0 2 9  3 . 2  950 

492 3 . 5  531 2 5 6  2 . 5  2 4  6 9  762 4 . 1  1291 

419 4 . 3  794 3 6 6  2 . 9  3 8  9 7  708 5 . 0  2020 

128 2 . 7  70 T 1 4  2 . 0  3 1 2 7  1 3 3 6  4 . 2  2 3 3 9  

9 2  3 . 7  103 T 1 1  2 . 4  4 1 5 5  1 1 4 8  5 . 0  3065 

6 6  4 . 4  1 2 9  T 8 1 . 1  6 1 7 5  895 6 . 0  4082 

183 2 . 0 4 8  1 1 0  1047 4 . 4  1 7 7 4  

80 2 . 6  46 1 5 0  8 5 7  5 . 7  2 58 5  

4 0  3 . 0  2 8  1 7 8  810 6 . 3  3899 

146 1145 4 . 8  2 7 1 6  

1 6 4  1 1 6 6  5 . 1  3090 

200 1 1 2 8  5 . 7  4 5 7 5  

80 2 . 2  20 T 20 1 . 6  3 1 2 2  2 850 2 . 8  1648 

60 2 . 5  2 1  T 20 1 . 0  1 1 5 5  3020 3 . 1  2 1 1 8  

5 0  3 . 3  48 T 10 2 . 0  2 188 2 3 30 3 . 8  3262 

10 1 . 9  2 T 24 1 . 7  4 142 1604 4 . 0  2681 

2 1 . 9  T T 8 2 . 1  2 1 6 6  1 4 2 4  4 . 6  3316 

T 6 2 . 9  4 168 1012 5 . 5  3 8 7 3  
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63 

64 

69 

70. 

7 1  

73 

74 

77 

81 

82 

.... 0 
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37 
4 6  
6�} 
62 

37 
� 6  
6 1} 
62 

37 
46 
61 

36 
4 6  
61 

37 
4 6  
61 

37 
4 6  
6 1  

37 
46 
61} 
62 

37 
4 6  
62 

38 
46 
62 

38 
46 
62 

.... o Ul ... O �  
BA Z Il<  

6 150. 
6 142 
3 
3 153 

20. 70. 
20. 79 
16 

4 98 

1 T 
1 24 
1 33 

2 10.3 
2 144 
2 149 

17 89 
17 86 
17 97 

1 8 
1 20. 
1 36 

2 10 
2 21 

2 28 

6 21 
6 36 
6 54 

1 18 
1 61 
1 96 

3 5 
3 10. 
3 20. 

lodgepole pine spruces 

No D TCFV BA No D 
1763 4 . 0.  2922 1 55 1 . 7  
1137 4 . 8  2977 1 63 1 . 7  

70.0. 6 . 3  3980. 4 92 2 . 8  

811 4 . 0.  130.3 8 163 3 . 0  
687 4 . 6  1572 10. 170. 3 . 3  

497  6 . 0.  2434 18 229 3 . 8  

10. 2 . 0.  3 1 20. 3 . 0.  
10.0. 6 . 6  558 3 20. 5 . 3  

80. 8 , 7  855 8 40. '6 . 1  

1140. 4 . 1  1878 9 170. 3 . 1  
1045 5 . 0.  2894 1 5  190. 3 ; 8  

7 30. 6 . 1  3475 22 215 4 . 3  

1138 3 . 8  1582 7 132 3 . 1  
5 7 6  5 . 2  1793 10 164 3 . 4  
459 6 . 2  2293 1 7  198 4 . 0.  

240. 2 . 5  125 
230. 4 . 0.  361 T 10. 1 . 0.  
270. 4 . 9 7 6 6  T 10. 2 . 0.  

60. 5 . 5  198 T 35 1 . 4  
85 5 . 3  488 2 55 2 . 6  

100. 7 . 2  622 8 10.5 3 . 7  

410. 3 . 0.  342 2 112 '1 . 8 
437 3 . 9  660. 6 233 2 . 2  
367 5 . 2  1145 18 348 3 . 1  

270. 3 . 5  299 5 230- 2 .0 
620. 4

'
. 2  1140. 4 ICC 2 . 7  

590 5 . 5  1820. 1 2  110. 4 . 5  

7 7  3 . 4  7 8  T 33 0. . 0.  
160. 3 . 4  166 3 60. 3 . 0.  
113 � . 7  399 28 290. 4 . 7  

SUMMARY BY SUBCCMPARTMENT AND YEAR CF MEASUREMENT 

(Per Acre Values) 

alpine fir Douglas fir aspen 

TCFV BA No D TCFV IsA No D TCFV BA No D 
9 T 3 1 . 1  T T 22 1 . 0.  

12 T 2 1 . 0.  T 1 32 1 . 7  

69 T 5 2 . 0.  1 2 20. 4 . 3 

10.0. 6 42 5 . 1  73 2 87 2 . 0.  
146 5 42 4 . 7  73 2 72 2 . 2  

318 T 1 1 . 4  T 9 42 6 . 3  146 3 53 3 . 2  

18 41 340. 4 . 7  529 5 350. 1 . 6  
5 9  4 7  170. 7 . 1  688 23 520. 2 . 8  

157 68 170. 8 . 6  1220. 28 410. 3 . 5  

126 1 15 2 . 6  6 4 190. 2 . 0.  
215 1 20. 3 . 0.  1 5  6 155 2 . 6  
382 2 20. 4 . 3  34 5 130. 7 . 6  

96 1 .  15 2 . 6  7 1 41 2 . 2  
144 1 14 3 . 6  9 2 43 2 . 9  
285 1 16 3 · 4 18 2 66 2 . 4  

T T 2� 1 . 0.  
2 1 ICC 1 . 0.  

3 T 45 1 . 2 
22 8 280. 2 . 3  

118 10 290. 2 . 5  

17 3 10 2 . 4  4 9  1 1  4 2 7  2 . 2  
61 T 7 1 . 7  1 4 10. 8 . 6  7 7  18 552 2 . 4  

251 7 27 6 . 9  118 31 513 3 . 3  

-47 T 10. 1 . 0. 
43 2 70. 2 . 3  

163 3 60. 3 . 0.  

6 2 6  1127 2 . 1  
35 36 1190. 2 . 4  

397 70. 1120. 3 . 4  
�'-

TCFV 

1 
5 

27 

24 
28 

51 

48 
295 
438 

51 
82 
71 

13 
26 
24 

T 
4 

4 
89 

127 

124 
228 
50.0. 

T 
18 
34 

296 
444 

10.0.7 

black poplar 

BA No D 

1 38 1 . 9  
1 14 2 . 5  

T 12 3 . 3  

T 5 1 . 1  
T 5 2 . 0.  

8 120. 3 . 5  
9 60. 5 . 2  
8 36 6 . 4  

7 210. 2 . 5 
18 535 2 . 5  

28 555 3 . 0.  

2 125 1 .  7 
3 93 2 . 4  
4 85 2 . 9  

T 17 1 . 2  
1 67 1 . 6  
1 23 2 . 3  

TCFV BA 

151 
144 

159 

8 86 
6 98 

11 129 

47 
97 

138 

T 117 
1 166 

179  

115 10.6 
139 107 
175  125  

8 
20. 
3 6  

79 17 
210. 48 

385 75 

20. 38 
30. 66 
47 114 

22 
67 

111 

1 31 
10 49 

7 119 

all species 

No D TCFV 

1843 3 . 9  2932 
1233 4 . 6  2994 

817 6 . 0.  40.78 

1139 3 . 7  150.9 
984 4 . 1  1825 

833 5 . 3  2960. 

720. 3 . 5  598 
810. 4 . 7  160.1 
70.0. 6 . 0.  2670. 

1520. 3 . 8  20.62 
1415 4 . 7  320.6 
10.95 5 . 5  3962 

1446 3 . 7  1811 
857 4 . 8  2121 
775 5 . 5  2795  

240. 2 . 5  125 
260. 3 . 7  362 
380. 4 . 2  771  

350. 3 . 0.  285 
955 3 . 1  80.9 

1050. 3 . 6  1252 

10.83 2 . 5  552 
1332 3 . 0.  10.56 
1340. 4 . 0.  20.61 

510. 2 . 8  347 
790. 3 . 9  120.1 
760. 5 . 2  20.16 

1253 2 . 1  382 
1477 2 . 5  655 
1547 3 . 7  1810 



"'" 
-...J 

I .u .... <11 o. .u  ,/:) IS C " 0 QJ '" " IS 

86 

88 

89 

90 

91 

92 

93 

95 

100 

103 

""' 0 
'" . .... '" <11 <11 QJ QJ >< IS 

3 7} 
38 
46 
62 

3�} 38 
46 
61} 
62 

3 7  
46 
62 

37 
46 
62 

3 7  
46 
62 

46 
62 

37 
46 
61} 
62 

3 7  
46 
62 

37 
4 6  
6 2  

3 7  
46 
62 

""' o '" .u • 0 0 ..... ;,; ""' 

4 
1 
5 
6 

94 
14 

124 
32 
93 

7 
7 
7 

1 
1 
1 

1 
1 
1 

1 
1 

3 
3 
2 
1 

1 
1 
1 

6 
6 
6 

1 
1 
1 

lodgepole pine 

BA No D TCFV BA 

T 2 1 . 0  T 6 

T 24 1 . 7  5 7 
1 22 2 . 9  12 10 

80 2026 2 . 7  1327  5 

103 2000 3 . 1  1829 9 

121 1150 4 . 4  2432 16 

44 521 3 . 9  789 4 
56 483 4 . 6  1092 5 
80 441 5 . 8  1766 14 

3 10 7 . 4  65 133 
3 10 7 . 4  65 1 5 5  

1 5 3  

7 280 2 . 2  101 23 
12 240 3 . 0  204 45 
29 220 4 . 9  519 86 

T 
6 

6 7 l 2 . 5  11 7 2  
1 7 5 . 1  18 82 

2 7 7 . 2  38 88 

21 610 2 . 5  316 2 
48 1000 3 . 0  7 7 7  5 
82 1000 3 . 9  1400 13 

114 2060 2 . 2  2078 5 
118 1347 4 . 0  2289 7 
143 907 5 . 4  3427 14 

118 3520 2 . 5  1793 3 
115 1920 3 . 3  1924 4 
142 960 5 . 2  2982 9 

SUMMARY BY SUBCO�WARTMENT AND YEAR OF MEASUREMENT 

(Per Acre Values) 

spruces alpine f ir Douglas fir aspen black poplar all species 

No D TCFV BA No D TCFV BA No Ii TCFV BA No D TCFV BA No D TCFV BA No D TCFV 

46 4 . 9  no 14 512 2 . 2  138 17 860 1 . 9  198 37 2132 1. 8 445 

44 5 . 4  123 3 7  1976 1 . 8  416 29 1054 2 . 2  350 73 3098 2 . 1  895 
48 6 . 2  186 61 1485 2 . 8  755 29 533 3 . 2  372 101 2088 3 . 0  1326 

195 2 . 2  62 T 1 4 . 1  1 T 1 1 . 7  T 1 55 1 . 8  18 1 31 2 . 2  10 88 2309 2 . 6  1419 

260 2 . 5  III T 4 2 . 9  3 T 1 2 . 1  T 2 41 3 . 0 22 1 32 2 . 4  15 115 2338 3 . 0  1979 

284 3 . 2  243 T 6 3 . 4  6 T 1 3 . 4  1 3 40 3 . 7  45 2 40 3 . 0  31 143 1521 4 . 2  2760 

103 2 . 6  41 T 1 1 . 4  T 3 210 1 . 6  36 1 39 1 . 5  5 51 874 3 . 3  871  
100 3 . 0  6 7  T 3 1 . 7  T 3 147 1 . 9  31 1 3 7  2 . 0  9 65 7 70 3 . 9  1199 
114 4 . 7  223 T 1 2 . 4  T 4 64 3 . 4  52 1 30 2 . 5  15 100 651 5 . 3  2057 

7 70 5 . 6  2384 1 20 3 . 0  1 7  137 800 5 . 6  2466 
760 6 , 1  2947 2 �O 4 . 3  35 160 790 6 . 1 3047 
710 6 . 3  3045 3 20 5 . 3  54 156 730 6 . 3  3099 

, 
900 2 . 2  246 T 10 1 . 0  5 T 20 1 . 0  1 30 1210 2 . 1  348 

1020 2 . 8  557  1 10 3 . 0  6 T 20 1 . 6  3 59 1290 2 . 9  769  
1130 3 . 7  1121 1 10 1 . 4  3 T 10 2 . 0  2 116 1370 3 . 9  1656 

30 1 . 0  1 T 30 1 . 0  1 
290 1 . 9  43 6 290 1 .  9 43 

423 5 . 6  1366 5 63 3 . 8  62 6 5 7  4 . 4  7 9  83 550 5 . 3  1518 
373  6 . 4  1659 5 5 7  4 . 0  7 9  7 60 4 . 6  113 96 497 5 . 9  1869 

290 7 . 5  2120 7 40 5 . 7  141 10 50 6 \ 1  215 106 387 7 . 1  2515 

60 2 . 5  24 T 20 1 . 6  3 T 30 1 . 4  3 23 720 2 . 5  345 

80 4 . 8  69 1 30 2 . 2  9 T 40 1 . 3  4 54 1150 2 . 9  858 

80 5 . 5  199 T 3 2 . 7  1 2 90 2 . 0  18 9 7  1 1 7 0  3 . 9  )617  

163 2 . 4  55 T 2 T T 3 5 . 4  7 119 222 8  3 . 1  2140 

160 4 . 6  89 T 3 1 .  7 T T 5 4 . 1  6 125 1515 3 . 9  2384 

253 3 . 2  226 T 2 1 . 0  T T 2 2 . 7  1 157  -1167  5 . 0  3655 

50 3 . 3  45 121 3570 2 . 5  1837 

80 3 . 0  5 7  120 2000 3 . 3' 1981 

90' 4 . 3  209 151 1050 5 . 1  3190 
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104 

106 

107 

108 

109 

112 

116 

124 

125 

126 
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38 1 
4 6  2 
6 2  2 

38 5 
4 6  5 
62 5 

46 1 
62 1 

38 2 
4 6  2 
62 2 

38 3 
46 4 
62 4 
38 6 
46 14 
62 14 

38 45} 
39 11  
46 56 
62 56 

38 1 
46 1 
62 1 

38 4 
46 5 
62 5 

38 15 
4 6  1 9  
62 19 

lodgepole pine 

BA No D TCFV 

4 25 5 . 4  7 1  

1 2 9 . 6  1 8  

37 230 5 . 4  765 
45 230 6 . 0  745 

7 220 2 . 4  108 
16 310 3 . 1  281 
33 385 4 . 0  5 10 

87 223 8 . 5  2338 
37 85 8 . 8  1000 
19 48 8 . 5  548 

60 233 6 . 9  1452 
68 216 7 . 6  1742 
60 172 8 . 0  1582 

130 3454 2 . 6  2088 
140 2 7 19 3 . 1  2 369 
132 1476 4 . 0  2468 

2 70 2 . 3  25 
7 120 3 . 3  126 

11 110 4 . 3  180 

59 1143 3 . 0  1005 
80 1120 3 . 6  1415 

121 1122 4 . 4  2242 

3 16 5 . 9  68 
6 18 7 . 8  161 
4 14 7 . 2  103 

SUMMARY BY SUBCOMPARTMENT AND YEAR OF MEASUREMENT 

Per Acre Values 

spruce alpine fir Douglas fir 

BA No ii TCFV BA No D TCFV BA No D TCFV BA 

195 310 10 . 7  5613 18 120 5 . 3  309 9 20 9 . 1  143 
8 90 4 . 0 123 1 35 2 . 3  12 

35 785 2 . 8  394 2 10 6 . 1  24 2 

171 744 6 . 5  3502 1 8 4 . 1  11 T 2 1 . 9  T 
158 726 6 . 3  3148 1 38 2 . 2 12 
151 628 6 . 6  3356 2 26 3 . 7  24 

23 2310 1 . 3  210 6 
65 4630 1 . 6  4 7 1  6 

38 335 4 . 6  644 T 5 2 . 0  1 
41 545 3 . 7  6 31 1 15 2 . 7  6 
7 8  6 9 5  4 . 5  1430 3 50 3 . 3  31 

110 283 8 ..... 2642 � 3- 4 . ? 4 
80 2 2 3  � . 1  1935 ' I  8 4 . 0 10 
99 268 8 . 2  2466 1 8 4 . 8 21 

9 3  19 2 9 . 4  2503 11 15 7 3 . 6  160 1 2 7 . 3  9 
7 7  327 6 . 6  1885 21 440 3 . 0  268 1 5 5 . 1  10 
86 351 6 . 7  1991 3 3  575 3 . 2  538 1 1 10 . 2  10 

6 109 1 . 0  89 T 1 1 . 9  T T 
9 156 3 . 2  141 T 2 1 . 7  T T 1 3 . 3  T T 

15 143 4 . 4  280 T 2 2 . 2  1 T 1 2 . 2  T T 

13 330 2 . 7  146 1 
37 9 30 2 . 7  440 3 

103 1290 3 . 8  1602 4 

4 240 1 . 7  35 T 5 1 . 0  T 
5 278  1 . 8  56 T 10 0 . 6  1 T 2 1 . 0  T 

2 3  6 34 2 . 6  287 1 61 1 . 7  9 

94 279 7 . 8  2 394 16 264 3 . 3  210 1 3 5 . 5  7 
9 7  288 7 . 8  2620 21 339 3 .4 274 
54 362 5 . 2  1127 23 301 3 . 7  368 T 1 7 . 9 3 

aspen black poplar all species 

No i5 TCFV BA No i5 TCFV BA No D TCFV 

221 450 9 . 5  6066 
9 125 3 . 7  135 

30 3 . 5  2 1  1 40 4 . 6  5 4 3  890 3 . 0  516 

173 756 6 . 5  3532 
T 2 6 . 0  7 160 766  6 . 2  3167 
1 4 5 . 7  7 154 658 6 . 6  3387 

480 1 . 5  6 6  T 30 0 . 9  1 6 7  3050 2 . 0  104 3 
240 2 . 2  66 1 60 1 . 5  7 117 5 160 2 . 0  1289 

T 15 1 . 9  3 45 5 75 3 . 8  756 
5 7  870 3 . 5  9 1 1  

114 1130 4 . 3  19 7 1  

199 5 10 8 . 5  4984 
117  316  7 . 6  2945 
119 323 8 . 2  3035 

164 583 7 . 2  4125 
167 989 5 . 6  3905 
180 1099 5 . 5  4 12 1  

1 4 . 8  2 3 13 6 . 5  5 7  1 3 9  3 5 7 8  2 . 6  2236 
1 5 . 3  3 2 10 6 . 1  45 151 2888 3 . 1  2559 
1 6 . 5  5 2 15 5 . 0  31 149 1638 4 . 1  2 784 

30 2 . 2  9 4 160 2 . 2  48 19 590 2 . 5  228 
40 3 . 7  39 8 280 2 . 3  86 55 1 370 2 . 7  691 
40 4 . 3  6 2  8 180 2 . 8  124 126 1620 3 . 7  1968 

6 3  1388 2 . 9  1040 
85 1410 3 . 4  1472 

145 1820 3 . 8  2538 

T 5 4 . 1  6 114 5 6 7  6 . 1  2686 
1 5 4 . 8  10 125 651 5 . 9  3065 
1 7 5 . 1  24 82 684 4 . 7  1625 
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127 38 
46 
62 

128 3 8  
4 6  
6 2  

129 38 
46 
62 

1 34 39 
46 
62 

135 39 
46 
62 

1 3 7  39 
46 
62 

140 39 
46 
62 

L-_____ 

!Jl ... 0 ..... p.. 
"" 0 BA 0 z 

5 2 3  
1 3  2 2  
13 34 

1 24 
2 7 6  
2 54 

1 88 
2 153  
2 151  

14  139  
14 1 5 7  
1 4  145 

4 13 
4 39 
4 9 1  

4 42 
4 42 
4 94 

1 4 6  
1 52 
1 69 

lodgepole p ine spruce 

No Ii TCFV BA No 

706 2 . 4  361 22 1086 
398 3 . 2  365 34 1075 
507 3 . 5  558 7 6  1392 

70 7 . 9  624 124 320 
1 30 10. 3 2285 102 335 

80 11 . 1  1699 125 430 

590 5 . 2  1796 T 30 
2160 3 . 6  2754 1 80 
1190 4 . 8  2707 4 185 

5 246 2 . 2  2103 3 114 
4415 2 . 5  2489 5 1 34 
2003 3 . 6  2455 9 149 

1160 1 . 4  1 72 
1438 2 . 2  604 
1385 3 . 5  1518 T 3 

3458 1 . 5  564 
2478 1 . 7  5 9 3  T 1 3  
2053 2 . 9  1396 1 28 

240 5 . 9  9 9 3  22 570 
290 5 . 7  1109 32 830 
250 7 . 1  1 7 84 54 600 

SUMMARY BY SUBCOMPARTMENT AND YEAR OF MEASUREMENT 

Per Acre Values 

alp ine f i r  Douglas fir aspen bl ack pop lar all species 

D TCFV BA No D TCFV BA No ii TCFV BA No D TCFV BA No D TCFV BA No D TCFV 

1 . 9  225 T 26 1 . 4  2 T 2 3 . 0  1 1 18 3 . 2  15 1 14 2 . 6  7 46 1 852 2 . 2  612 
2 . 4  405 1 25 4 . 4  6 T 2 2 . 9  1 5 75 3 . 5  77  T 42 1 . 2  4 62 1619 2 . 6  858 
3 . 2  1059 1 50 1 . 9  14 T 2 4 . 7  2 8 48 5 . 5 153  2 47 2 . 8  30 121 2045 3 . 3  1816 

8 . 4  2 9 7 7  2 7  2 70 4 . 3  409 1 76 660 7 . 0  4010 
7 . 5  2 312 15 150 4 . 3  225 193 615 7 . 6  4822 
7 . 3  3043 2 3  305 3 . 7  415 202 815 6 . 7  5157  

4 . 4  3 89 620 5 . 1  1799 
1 . 5  5 153  2240 3 . 5  2759 
2 . 0  30 T 5 1 . 1  T 154 1380 4 . 5  2 7 3 7  

2 . 2  4 3  T 1 1 . 4  T 1 10 4 . 3  19 143 5 371 2 . 2  2 165 
2 . 6  68 T 2 1 . 9  T 2 9 6 . 4  2 7  164 4561 2 . 6  2584 
3 . 3  126 T 3 1 . 9  T 2 8 6 . 8  45 156 2163 3 . 6  2627 

T 33 1 . 4  4 1 3  1193 1 . 4  176 
2 55 2 . 6  18 41 149 3 2 . 2  622 

0 . 8  T 3 68 2 . 8  41 T 3 2 . 7  1 94 1458 3 . 5  1560 

42 3458 1 . 5  564 
1 . 2  1 T 3 0 . 8  T 42 2493 1 . 7  594 
2 . 5  11 95 2080 2 . 9  1407 

2 . 6  251 6 110 3 . 2  75 8 220 2 . 6  94 81 1140 3 . 6  1413 i  
2 . 7  381 1 20 2 . 5  8 7 140 3 . 0  98 6 200 2 . 4  71 98 1480 3 . 4  1668 
4 . 1  871 T 10 2 . 0  1 1 10 3 . 0  5 11 120 4 . 2  190 5 90 3 . 2  7 7  140 1080 4 . 9  2928 
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The back cover of th is report is a stereo triplet of aerial 

photography ta ken in A ugust 1 972. The scale of these contact 
prints is close to 1 : 1 27,000 ('12" = 1 m i le) . A camera with a 
3'12" focal length lens at 37,000 feet above mean ground level, 

with I .  R. ektachrome fi lm was used. 
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