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ABSTRACT 

This repor t provides polic ies and guidelines to b e  followed 

in the management of the Kananaskis Forest Experiment S tat ion . To 

facilitate management the land has been d ivid ed into zones 

d esignating exc lus ive , do minant , or co-do minant use for research 

areas and reserves , wat ershed protect ion , t imb er product ion , wildlife 

hab itat ,and travel inf luenc e (aesthe t ic s ) . In add i t ion, a pub l ic 

awareness program aimed at increasing publ ic und erstanding of the 

forest has been developed . 

RESUME 

Le present rapport expose les polit iques et les lignes 

directrices a suivre dans l 'amenagement de la For et experimentale 

de Kananaskis . Af in de Ie faciliter , on a divis e Ie territoire en 

zones d es ignant l 'usage exclus if , do minant et cod ominant des aires 

vouees � la recherche et aux reserves , a la protection des bass ins 

versant s ,  � la product ion du bois de sciage , a l 'hab itat de la faune 

et � l 'esth�t ique int �ressant les visiteurs . De plus , un programme 

d'�veil du public , visant i augmenter sa compr ehens ion de la foret ,  

a �t � mis sur pied . 



i i  

PREFACE 

This report has b een prepared as a sourc e  of  information on 

policy and guidelines fo r management of  the Kananaskis Forest 

Exp eriment S tation . I t  will be useful primarily to p eople with an 

int erest in the t echnical aspec ts o f  the administrat ion of the 

property . 
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INTRODUCTION 

S t rong public int erest in and conc ern abo ut land use on 

the Eas tern Slopes of the Rocky Mo untains, increased recreat ional 

ac t ivity in the Kananaskis Valley, and the const ruct ion of H ighway 

94 0 (the new Kananaskis Highway) have made it necessary to review 

management polic ies and g uidelines for the Kananaskis Fores t Experiment 

Station. 

The new approach inc l udes zoning in accordanc e wi th principles 

of int egrated use, with spec ial cons ideration for timber management, 

watershed protect ion, wildlife habitat , and land scape aesthe t ics. A 

public awareness program emphasizing interpretat ion of the use and 

management o f  fo rests and forest land is also inco rpo rated . 

DESCRIPTION OF THE AREA 

LOCATION, SIZE, AND LEGAL STATUS 

The Kananaskis Forest Experiment S tation is located 45 miles 

west of Calgary, Alberta, and abo ut 6 miles so uth of the conf luence 

of the Kananaskis and Bow Rivers l . It is easily acc essible f rom 

Calgary via the Trans-Canada Highway and Highway 940 .  Geod etical ly, 

the Research Forest headquarters is situated at lat itude 51 0 2 'N and 

longitude 1150  3'W, at the foot o f  the north slope of Barrier Mo untain . 

The Government of Canada received title to the research forest 

land in 1 934 . Major boundary revisions were mad e in 1 95 2  and 1 961 , 

1 See Append ix I for metric conversions . 
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and the Research Forest now comprises some 23 . 86 s quare miles o r  

15,27 0 acres along the eas t bank o f  the Kananaskis River and the 

east s ide of Barrier Lake . With the cons truct ion o f  a majo r new 

highway and an increas e in road right-o f-way to an average o f  about 

200 f eet , approximately 300 add it ional acres have recently been 

withd rawn f rom the Research Fores t .  

While protect ion and management regulat ions were formerly 

governed by "Fo res try Regulat ions" under authority o f  the Department 

of Fo res t ry Act (19 60) , the most recent legislat ion relat ing to 

Fo rest Experimental Areas is contained in the Fores try Develop ment 

and Research Act (197 0) . 

OTHER JURISDICTIONS 

Figure 1 shows the lo cat ion of d if f erent land jurisd i ct ions 

on and ad jacent to Research Forest property . 

Provincial Government 

Accord ing to the terms of an annually renewable f i re 

protect ion agreement between the Canad ian Forest ry Service and the 

Alberta Forest Service (A . F . S . ) "all (provincial) forest o f f i cers and 

any o ther person autho rized by s tatute may ent er on the protected land 

at any t ime to carry out the purposes o f  the p ro tect ion agreement . "  

Ini tially hunting was prohibited on the Research Forest . 

Hunt ing is now allowed and authority to adminis ter f ish and wild life 

regulations res ts with the P rovince, by arrangement .  

Alberta T ransportat ion has recent ly taken over respons ibility 
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f o r  main road maint enance f rom Alberta Energy and Natural Resources . 

The Research Forest borders the Bow-C row P rovincial Forest 

on three s ides; the refo re land-use p ract i ces on the separate 

propert ies can have cons id erable mutual impact . 

The Univers ity o f  Calgary 

In 1967 the Governor General in Council autho rized a 20-year 

renewable lease to the University of Calgary for certain lands on 

the Research Forest to estab lish an Enviro nmental Sciences Cent re . 

The o riginal lease included an area o f  5 . 8 2 acres , and an amendment 

(19 7 0 )  increased this to 8 . 56 acres . A right-o f-way containing 0 . 83 

acres was obtained with the orig inal lease for the purpose of access . 

The Univers i ty o f  Calgary mu s t  receive prior approval (ord inarily in 

writ ing ) to use the non-leased land or the facili t ies o f  the Research 

Fo rest . 

Ca lgary Power Ltd . 

Co incident with cons t ruct ion o f  a l3 . 8-kw powerline which 

supplies the Research Fores t ,  Calgary Power Ltd . was grant ed by 

Let ters Patent an easement to cons t ruct and maintain the system .  

Recent relo cat ion o f  part s o f  the line has not changed the s tatus of 

this jurisd ict ion . 

The f inal license for the Barrier power development was 

issued to Calgary Power Ltd . in 194 9 .  Under the agreement the 

maximum f lood level of Barrier Lake is given as 4515 f eet a . s . l. 

The Research Forest boundary along Barrier Lake is formed by the 
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45l8-foot contour , leaving only 3 f eet in elevational d i f f erence 

between maximum wat er level and Res earch Forest property . Calgary 

Power Ltd . has r ights o f  access to the lake for maintenance purposes 

along the entire shoreline . This agreement holds the company 

respons ib le for any act ion result ing in damage to Research Forest 

property . 

Stony Indian Reserve 

The Morley Reserve is ad jac ent to the north , having a 

common boundary (of approximately 2 miles ) , with the Research Forest . 

PHYSICAL FEATURES 

Informat ion on the climate , phys iography , hydrology , 

geology , and soils o f  the Research Forest has been summarized in a 

report by Kirby ( 197 3 ) . Stalker ( 19 7 3 )  pub lished add it ional 

information on surf ic ial geology of the area . 

Table 1 gives a c limatic summary for the Research Forest 

area . 

SOIL EROSION RISK 

Ro thwell ( 19 7 2) prepared a relat ive eros ion r isk map 

(Figure 2) for soils on the lower elevat ion port ion o f  the Research 

Forest (mainly below 5 500 f eet a . s . l. ) ,  using informat ion on surf ic ial 

deposits (Duffy and England , 1967 ) slopes , phys ical so ils data and 

aer ial pho to interpretat ion , f ollowing the method o f  Rutter (1968 ) .  

He conc luded that 66%  o f  the lower elevat ion portion o f  the Research 

Forest has a low ero s ion risk,  30% a moderate risk,  and 4% a high 

risk. S lope is the major contribut ing factor to eros ion risk on the 



iable 1 .  Monthly and annual climatic summaries for Kananaskis , lat . 510 ,2 IN , long . 1150 3 'W. , 
e1ev . 4560 f t . MSL , for the period o f  record (1939-1970). 
After Powell in Kirby (1973) . 

TEMPERATURE °Fl JAN FEB MAR APR MAY JUNE JULY AUG SEPT OCT NOV DEC YEAR 

Daily mean 14 . 1  20 . 3  24 . 9  35. 7  45. 1  51 . 5  57. 8  55. 7  48. 7  40 . 8  27 . 4  21 . 6  36. 9  
Extreme maximum 59 61 64 75 82 88 93 92 86 80 66 64 93 
Extreme minimum -50 -42 -41 -24 -7 23 23 28 15 -8 -32 -44 -50 

PRECIPITATION inchesl 

Total 1 . 11 1 . 37 1 . 39 2 .48 2 .69 4 . 22 2 . 51 2 . 70 2 . 24 1 . 42 1 . 14 1 . 18 24. 45 
Snowfall 10 . 85 13 . 71 12 . 83 19 . 92 9 . 00 1 . 53 0 . 00 0 . 16 3 . 58 9 . 76 10 . 67 10 . 86 102 . 84 

SUNSHINE DURATION hours2 

Average 65 130 154 246 214 229 308 254 163 121 71 61 2016 
Per cent o f  possib le 26 49 41 59 45 48 62 57 43 37 27 25 43 
Years o f  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 . 9  5 . 0  4 . 8  5 . 1  7 . 1  7 . 2  7 . 7  6 . 0  
0\ 

WIND D IRECTION FREQUENCY %3 

North 8 9 10 8 8 8 7 8 5 5 6 6 7 
Northeas t 9 10 9 5 9 10 7 9 9 6 7 8 8 

. Eas t 13 15 11 10 14 13 14 14 14 10 9 9 12 
Southeast 9 6 6 3 8 10 10 9 9 8 8 10 8 
South 4 4 6 4 6 5 8 9 7 5 4 5 6 
Southwes t  28 27 28 39 23 24 26 26 29 39 38 37 30 
West 18 16 21 18 26 19 17 15 15 15 18 17 18 
Northwes t  5 5 10 9 8 8 9 7 7 6 5 5 7 
Calm 10 9 6 4 4 3 2 3 5 5 6 6 5 
Years o f  wind data 13 14 12 10 17 21 22 23 15 16 11 12 

1 Data for period August 1939 to Feb ruary 1970 . 
2 Data for 1939-1941, 1946-1947 and 1968-1969 . Largely summers only. 
3 Data for 1939-1941, 1946-1969 (summers only 1946-1954) . 
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Figure 2. Soil E rosion Risk Map,  K . F. E . S .  
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soils concerned . All slopes in excess of 40% shou ld be considered 

t o  present high eros ion risk f or purposes of land use planning and 

management of the Kananaskis Research Forest . 

LAND UNITS 

For purp oses of management p lanning there are two broad 

land units recognized on the Kananaskis Research Forest (Figure 3 ) . 

Units I and II f orm a f ramework f or the land use zoning presented 

later,  where they are ref erred t o  as t he Active Management Area and 

the Res t rict ed Management Area respect ively . 

Unit I is basically the Working P lan Area of Krewaz (1967 ) 2 

with some ref inement s .  This area is expect ed t o  accommodate land 

uses such as f ores try op erations f or t imber production with minimal 

risk of environmental degradat ion . Physiog raphica11y the unit is 

composed of valley bot t oms , terraces , and elevated plateaus , mainly 

between 4550 and 5500 feet a . s . 1. S lopes are mod erat e  (up t o  40%) . 

The climate is relatively favorab le t o  vegetat ive g rowth and 

regenerat ion ,  and vegetative cover is extensive . S oils are relatively 

deep and s oil erosion hazard is low to moderat e .  The unit i s  generally 

easily accessible on f oot or by mechanical means , and a basic road 

network exis ts . 

Unit II is the Prot ect ion Area of Krewaz (1967 ) with s ome 

ref inement s .  I t  presents cons iderab ly great er risks of environmental 

degradat ion f rom any land use which d isturbs s oil or vegetative cover 

than d oes Unit I .  Physiographica 11y the uni t is characterized by 

2 Krewaz ,  J .  1967 . Management p lan . Kananaskis Research Fores t .  
Can . Dep . For.  Rural Dev . , For.  Br. , For.  Res . Lab . Intern. Rep . 
A-10 . 22 pp . + App . 



9 
FIGURE 3 

LAND uNITS 

(KANANASKIS FOREST EXPERIMENTAL STATiON) 

II 

Scale 1 inch = 1 mile 

LEGEND 

I-LOWLAND UNITS 
II - UPLAND UNITS 

1973. 

II 



10 

valley s lopes and mountains , mainly above 5 500 f eet a . s . 1. S lopes 

are s teep , often exceeding 40% . The climate is relat ively unfavorable 

to vegetat ive growth and regenerat ion.  Vegetat ive cover is sparse 

or absent in many places . Soils are relatively shallow and the 

risk of erosion is high in many areas , with considerab le current 

act ive erosion.  Uni t  II is accessible on foot with mod erate 

difficu lty and largely inaccessible by mechanical means because the re 

is no bas ic road network . 

THE FOREST 

Nat ive Tree Species and Habitat Types 

Relatively f ew commercial tree species are indigenous to 

the Research Fores t . Lodgepo le p ine (Pinus contorta Dougl. var. 

latifolia Engelm . ) and the spruce comp lex (Picea engelmanni Parry -

Picea glauca (Moench)  Vos s  var. albertiana (S . Brown) Sarg .  and 

natural hybrids)  comprise the bulk o f  the growing stock ,  bo th by 

volume and area . Douglas-fir (Pseudotsuga menziesii (Mirb . )  

Franco ) , alp ine f ir (Abies lasiocarpa (Hook . )  Nut t . ) ,  trembling aspen 

(Populus tremuloides Michx . ) ,  and balsam poplar (Populus balsamifera L . ) 

are minor commercial components o f  the f o rest . Whitebark p ine (Pinus 

albicaulis Engelm . ) ,  limber p ine (Pinus flexilis James ) ,  alpine larch 

(Larix lyallii Pari) , and wes tern white b irch (Betula papyrifera) 

Marsh var. commutata (Paegel) Fern . ) o ccur sporad ically . Mountain 

b i rch (Betula occidentalis Hook. ) and mountain alder (Alnus tennufolia 

Nut . )  are also f ound , usually in shrub form on sites with an above­

average mo isture supply such as on north-facing slopes and seepage 
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areas . Willows (Salix spp . ) are largely associated with the valley 

bot toms o f  wat er courses or moist sites such as seepage areas but 

do occur sporad ically throughout the area on mor e  open sites . 

Ogilvie (1 962)
3 

classif ied the forest area into hab itat 

types . S tand s  at lower elevat ions on warm , dry soils represent 

the Arctostaphylos type . S teep , north-facing s lopes at lower 

elevat ions and the lower , mo ister valley s lopes conform to the 

Hylocomium-Cornus type . The higher slopes with well-podzo lized 

soils represent the Menziesia typ e .  There ar e o ccas ional stands 

near the t imber line which represent the Vaccinium scoparium type . 

Stands bordering creeks with alluvial mater ial and gleisolic 

soil pro f i les represent the Equisetum type , and small areas with 

impeded drainage and semi-bog conditions represent the Equisetum-Ledum 

type . Local seepage areas on the upper valley s lopes , where ground-

water i s  high in the soil profile ,  conform to the Ledum-Espetrum 

hab itat type . 

Tab le 2 gives a summary of forest cover types by height 

and density class . Approximately 74%  of the area is forested , and 

73%  of the forest cover i s  dominated by lodgepole p ine . 

Growth and Y ield 

Cover type , age , and site index data were compi led for the 

area shown in Land Unit I (Figure 3 ) --the Act ive Management Area . 

This area comprises 3 5% o f  the ent ire Research Forest .  

3 Ogilvie , R . T .  196 2 .  Spruce-f ir habi tat types o f  the Rocky Mountains 
north of the Oldman River . Can . For .  S ervo Unpubl. Rep . 
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TABLE 2 DISTRIBUTION OF FOREST COVER AND NON-FOREST LAND BASED ON 

LITHOGRAPHED MAP OF K . F . E . S .  - 19621 

2 
C over Type Height Clas s Acr eage by Dens ity Cla ss T otal 

feet A B C Acreage 

Lodgepole Pine up t o  30' 104 . 0  138 . 0  1115 . 5 135 7 . 5  " 3 1  - 45'  45 5 . 6 25 6 . 9  1579. 2 2291. 7 " 5 6  - 60' 6 3.6 584 . 1  17 07 . 6  235 5 . 2  " 61 - 80' - 20 . 3  - 20 . 3  

T otal: 6 23 . 2 999. 3 4402. 2 6024 . 7  

i Lodg epole Pine up t o  30'  29. 7 - - 29. 7 
Whit e  S pr uce 3 1  - 4 5  ' 169. 0 4 29. 9 151. 4  7 50 . 3  " 4 6  - 6 0' 78 . 4  507 . 0  " 61 - 80' - 114 . 9  

Total : 27 7 . 1  1051.  8 

Whit e  S pr uce up t o  3 0' 55 . 4  35 . 2  
L odgepole Pine 3 1  - 45'  173 . 1  192. 0 " 4 6  - 60' 25 5 . 5  6 12. 5 " 6 1  -80' 56. 8 8 7 . 9  

Total : 54 0 . 8 927 . 6  

Whit e  S pr uce up to 30'  4 7 . 3  16 . 2  " 31 - 45'  104 . 1  144 . 7  " 4 6  - 60'  252. 8 193 . 3 " 6 1  - 80'  23 6 . 6 193 . 4  " 8 1  - 100' - 4 . 0  

Total : 640 . 8 551. 6 

Aspen up t o  30'  102. 7 114 . 9  
Black Poplar 3 1  - 45'  74 . 4  3 6 . 5 " 4 6  - 60' 12. 2 102. 7 " 6 1  - 80'  6 . 7  -

Total : 196 . 0  254 . 1  

T otal of all C ov er Types : 

Non-For es t Land 

Rock O ut cr ops 
Sand and Gravel (Gravel Pit,  Tr eed Grav el) 
Cut- over 
Potential Prod uct iv e 
Tr eed Meadow 
Muskeg 
t-Ja t er 
Clear ings 
Eros ion 

T otal of Non Forest Land : 

Total : For es t  and Non-F or es t  Land 

� S ee Append ix I for metric conver sion data . 
Dens ity classes are by percent crown closure : 

238 . 0  823 . 4  
7 7  . 1  192. 0 

4 66 . 5  17 95 . 4  

- 90 . 6  
18 . 9  384 . 0  
6 3 . 5  93 1. 5 
- 144 . 7  

82. 4 1550 . 8  

- 6 3 . 5  
- 248 . 8  
- 446 . 1  
18 . 9  448 . 9  
- 4 . 0 

- 1211. 3 

- 217 . 6  
91. 9 202. 8  

127 . 1  242. 0 
- 6 . 7 

219. 0 6 69. 1 

11251.  3 

3050 . 2  
45 3 . 0  

i 121. 7 
39. 2 

106 . 8 1 
28 . 4 1 
3 6 . 5  
81. 1 

101 . 4 

4018 . 3  

15269. 6 

A = 0-3 0 
B 3 1-70 
C = 7 1- 100 

Percentage of 
Total Acr eage 

8 . 9  
15 . 0  
15 . 4  

0 . 1 

39. 4 I 

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

11. 8 

0 . 6 
2. 5 

I 6 . 1 
0. 9 

10 . 1  

0 . 4  
1. 6 
2. 9 
2. 9 
0 . 03 

7 . 9  

1. 4 
1 . 3 

I 

1. 6 
0 . 04 

4 . 3 

73 . 6  

19. 9 
3 . 0 
0 . 8  
0 . 3 
0 . 7  
0 . 2 
0 . 2 
0 . 6 
0 . 7 

26 . 4  

100 . 0  
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Growth and yield dat a ,  y ield tables d eveloped for major 

species ,and a comp lete age-c lass su mmary are g iven in Appendix II . 

On the average , growth o f  both p ine and spruce on the Research 

Forest is slow , reaching a maximum of 35 to 40 total cub ic f eet per 

acre per year at 60-7 0 years o f  age .  There are restric ted high-sit e 

areas where annual growth may reach 7 0  cubic f eet per acre . Table 3 ,  

which summar izes Canada Land Inventory (C . L . I . )  growth rat ings for 

the Research Forest and surround ing area , is in general agreement 

with growth shown in Appendix II . The produc t ivity of the Research 

Forest as a who le (based on C.L .I. data) is s imilar to that of the Bow 

Forest Di strict but differs cons iderab ly from the Crowsnest Forest 

and the comb ined Provinc ial Forests . 

Y ield data for p ine and spruce ind icate the expec ted tr end 

o f  higher initial yields for p ine , with spruce growing more slowly 

init ially bu t sustaining yield increase longer and reaching higher 

yields than p ine . Yield data for lodgepole p ine compare favorab ly 

with previous calculations o f  3 , 03 9  to tal cub ic f eet for the mo st 

frequent ly samp led stratum (40 to 60 f eet , approximat ely 90 years of 

age) (Kirby , 197 3 ) . Data ar e also comparable to scaled volumes f rom 

a 2l2-acre cu t of p ine in 1969-71 (averaging 95 years o f  age) where 

gross and net volumes per acre wer e 3 , 200 and 2, 400 cubic f eet 

resp ect ively , in a pos t-po le operation . 

Even by age 100 the po tential yield o f  sawlogs from lodge­

pole p ine is limited (see Kirby , 197 3 - s tand and s tock tab les ) .  The 

" ' 
" 
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Table 3 .  C . L . I .  Capability for Forestry - P er c ent o f  Area 
1 

Capabi lity C1asses2 

Area 
('000) acres 3 4 5 6/7 Total 

To tal Research Forest 15 . 3  0 . 0  2 . 2 5 9 . 1  3 9 . 7  100 . 0  

Ac t ive Management Area (A) 5 . 3  0 . 0  4 . 8  82 . 4  12. 8 100 . 0 

Bow Forest 2117 . 0  0 . 5  13 . 1  44 . 9  41 . 5 100 . 0  

Crowsnest Forest 87 1 . 0  0 . 0  9 . 4  25 . 8  6 4 . 8  100 . 0  

Bow-Crow Forest 2988 . 0  0 . 3  1 2 . 0 3 9 . 4  48 . 3  100 . 0 

1 See Append ix I for metric convers ions . 

2 Classes 3 ,  4 ,  5 ,  6 and 7 represent mean annual increment (m . a . i . )  o f  8 0 ,  6 0 ,  
4 0 ,  20, and < 10 cub ic f eet per acre respect ively on an 8 0 -year basis . 
Classes 6 and 7 are considered non-productuve forest land for purposes of 
cont inuous crops o f  commerc ial t imber product s .  
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primary products from p ine are post s ,  rails , poles , t ies , and pulpwood .  

Spruc e will produce commerc ial vo lumes of sawtimber by age 140 on 

average s i tes . 

Appendix II ind icates a total inventory of approximately 

1 6 , 000 , 000 cubic f eet and an annual increment of approximat ely 

14 9 , 000 cubic f eet on the Act ive Management Area of the Research 

Forest .  To tal annual increment could b e  used a s  a guide to volume 

available for cut t ing each year once rotat ion age (matur ity) was 

established . 

For lodgepole p ine , maturity could be set at 100 and the 

age of overmaturity at 130 years . Under these cond i t ions approximat ely 

2, 000 acres (50%)  of the p ine and p ine-spruce forests of the Ac t ive 

Management Area were mature in 197 4  and 85 acres were overmatur e .  

In the absence of cut t ing o r  f ire there would be an inventory of 3 , 5 54 

acres of overmature p ine on the area within the next 40 years , which 

would be approximat ely 90% of the to tal p ine inventory . 

For spruce ,  ma turity could be set at 140 years , and over ­

maturity at 23 0 years . Under these cond it ions there are 569 acres 

(62%) of spruce and spruce-p ine stands current ly undermature and 359  

(38%)  overmatur e .  The overmature spruc e has been par t ially cu t for 

sawlogs in the past 30 years and o f f ers l imited pro spects for a 

commercial sawlog operation . Within 40 years approximat ely 580 acres 

(6 2% ) of spruc e for ests will be overmature , in the absenc e of cut ting 

or f ire . 
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History: F ir e ,  Insect �and Diseases 

The Kananaskis valley has been strongly affected by wildf ires 

in the pas t . Frequent drought per iods asso c iated with strong wind s ,  

dense vegetat ion , and l ightning storms have made the valley mos t  

vulnerable . 

Fores t stand s originated mostly after f ire and are theref ore 

mainly even-aged . The f ire history map (Figure 4 )  is based on the 

present age of dominant tree species , f ire scars on trees which 

survived pr evious f ires , and past records . The last maj or f ire was 

the Galatea f ire in 1 93 6 .  This f ire des troyed large areas j us t  south 

of the present Research Forest and a small area wi thin the present 

boundar ies . There have been no f ires o f  consequenc e s inc e 1 93 6 . 

The mo s t  no table forest tree disease on the Research Forest 

is dwar f mis tl etoe (Arceuthobium americanum)� occurring mo st f requently 

on lodgepole p ine . This parasite is prevalent throughout forests 

o f  the Eas tern Slopes and causes cons iderable mortality and growth 

loss to commercial tree species (Baranyay , 1 9 7 0 ) . Other maj or disease 

problems include the heart and but t  rots PoZyporus tomentosus� Fornes 

pini, and A�niZZarieZZa meZZea. They are mo st commonly assoc iated 

with mature and overmature s tands and appear to be mos t  prominent on 

poor sites . Wood s tains , cons id ered inc ipient d ecay , and heart rot 

were abundantly evident in recently logged 9 5-year-o ld lodgepole 

p ine . In some stand s the mortality o f  merchantable trees was 

es t imated to be 20% ,  and such mortality can be expec ted to increase 

as stands age further . Extensive blowdown caused by high wind s in 
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the fall and winter of 197 5-7 6 was evident in lodgepole p ine aged 

80 years and older . S t em breakage was common a t  points of weakness 

caused by heart and butt-ro ts . 

No ser ious insect outbreaks have been reported in the past 

on the Research Forest . However , cont inuing deteriorat ion of mature 

stand s will increase the risk of such outbreaks in the futur e .  

OUTLINE FOR MANAGEMENT 

PREVIOUS !�AGEMENT AND PROTECTION PLANS 

In the past there have been several broad and informal working 

plans prepared for the Research Fores t . These plans provided only 

general guidelines for management and operations , being aimed pr imar ily 

at serving spec ific research obj ectives . 

The management p lan of 1967 (Krewaz, 1967 ) was the f irst formal 

plan for long-term op erat ional management of the Research Fores t . 

However , the p lan , based on strip cut t ing and balanced even-aged forest 

management , proved to be too rigid in the l ight of changing publ ic 

demand s for forest land use and concern about landscape aesthet ics 

in the area , so the plan was no t fully implemented . 

Pro tec t ion plans as such have no t been prepared for t he Research 

Forest . However , f ire pro tec t ion has always ranked high in 

administrative prior ity . 

RECENT OPERATIONS 

Research ac t ivities on the Kananaskis Research Forest cl imaxed 

in the early and mid-1 960's . Operat ionally , the 1 9 67 management plan 

(Krewaz, 1967 ) revitalized logging , road cons truct ion , and g eneral 
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silvicultural act ivities and p laced more emphasis on demonstrat ions . 

Deviat ion from that p lan coinc ided with cutbacks in funding in 1 97 0 .  

Ac tivities s inc e then have concentrated on a reforestat ion program and 

on a road maintenance program . Details of recent operat ions are 

given by Froning (1 97 5 ) . 4 

INVENTORY 

Forest inventory informat ion , based on a working plan survey 

and l ine plots es tabl ished on the Research For es t  between 1936  and 

1938 , is presented in detail by Kirby (1 973).  The l ine plo ts were 

remeasured in 1946 and 1 961-62 and there is suff ic ient informat ion 

availab le now to preclud e the need for remeasurement in the near 

future for purposes of t imber management . Future inventories should 

be designed to provide detail on spec if ic aspects of property 

management ,  includ ing any of the uses speci f ied in this report . 

CURRENT MANAGEMENT POLICY 

Recent public hear ings held und er the auspices of the Alberta 

Environment Conservat ion Author ity have ind icated considerable publ ic 

interest in and concern about resource use pol icies , management 

pract ices , and environmental qual ity within the Eas tern Slopes. This 

concern explic itly inc ludes forest land and resources (Alberta 

Environment Conservat ion Au thority , 1974) , ind icat ing a need for a 

review o f  management pol icy and gu idel ines for the Research Fores t ,  

which l ies within the above area . 

4 Froning , K .  197 4 .  Operat ional Report - Kananaskis Forest Experiment 
Station. 1969-197 4 .  Nor thern For es t  Research Centre. Unpubl .  Rep . 
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Current policies are as follows : 

1 .  Research and demonstration in the physical and b iological sciences 

will continue to have high pr ior ity . 

2.  The property wi ll be used as a site for the development of a 

C . F. S .  Pub l ic Awareness Program , to the extent that such a use is 

compat ible with cont inued high pr iority for forest research and 

demonstrat ion . 

3 .  Demand for use o f  the property for recreat ion purposes will be 

met by provid ing for low-int ens ity uses such as hiking , snowsho eing, 

and cross-country skiing where these will no t conf lict with o ther 

maj or use obj ect i ves . Camp ing and p icnic sites for general public 

use will no t be provided and open f ires will be prohib ited . The 

public will be d irec t ed to such fac ilit ies currently provided by 

Alber ta Energy and Natural Resources , Alber ta Parks , Recreation 

and Wildlif e ,  and Alberta Transpor tat ion . 

Snowmobiles wil l  be restric ted to spec if ic roads in view of 

po tent ial d amage to forest regenerat ion , research facilities and 

int erpretive trails and fac il ities , and the cost o f  po l ic ing 

snowmobile use of the property . 

4 .  The appearance of the property , part icularly areas and fac ilities 

visible from the new Kananaski s Highway , will be maintained and 

improved as a contribution to aesthe t ic s ,  which is recognized as 

an impor tant aspect o f  travel in the Kananaskis area . 

5 .  The property will be pro tec ted f rom f ir e ,  insect , and disease damage .  

Fire s tores will b e  ma intained and the ini t ial f ire at tack role 

o f  C . F . S .  s taf f will be cont inued . 
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6. Any act ivities which will alter the app earance of the landscap e ,  

including all construc t ion and t imber harvest ing , will b e  rev iewed 

by qual if ied personnel at both planning and operating stages for 

their impact upon land scape aesthetic s . This will inc lude inpu t 

by the Program Management Co mmit tee o f  the N . F . R . C. in Edmonton . 

7 .  All construction and t imber harvest ing wil l  be under taken so as 

to minimize adverse effects on air , soi�and wat er . 5 

8 .  The s torage o f  pes ticides wil l  follow current pract ices at N . F . R . C. 

and use o f  all pest ic ides will be governed by pub l ished guidelines 

(Chemical Control Research Ins t itute , 197 2) , and operat ional use 

o f  pesticides will be carried out und er permit f rom the Pes t ic ide 

Chemical s Branch , Alber ta Environment . Research use will follow 

es tablished prac tice at the N . F . R . C. 

9 .  The d isposal of oil , gasol ine , or chemicals shall b e  in approved 

locat ions , to minimize risks of contaminat ing wat er . 

MANAGEMENT GUIDELINES FOR SPECIFIC USES OR RESOURCES 

The six major uses or resources current ly requ ir ing cons idera-

t ion at the Research Forest are; 

1 .  Research areas and other reserves 

2. Watershed 

3 .  Forestry 

4 .  Wildlife 

5 Road standards are being developed for the area (Appendix III) . 
Operat ing guidelines inc lud ing wat ercourse and lakeshore reserves will 
meet the standards of Alber ta Department o f  Lands and Forests (1 97 3 ) , 
spec ial operating conditions o f  t imber l icenses and commerc ial timber 
permi ts, c ircular T-28.and standards set by Environment Canada (19 7 2) . 
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5. Travel inf luenc e (landscape aesthetics)  

6. Public awareness 

Management guidelines for each of the above are out lined below , 

with particu lar ref erenc e to t imber management prac t ices in each case . 

Research Areas and Reserves 

Research areas will be managed in accordance with the objec t ives 

of the projects concerned . 

There are thr ee kinds of reserves : ecological, demonstration , 

and spec ial . Ecological res erves could be used for scienti f ic and 

educat ional purposes and managed to maintain the ecosystem concerned 

as nearly as possible to the state in which it was initially reserved . 

This could inc lud e ac t ive management such as prescribed burning or 

removal o f  invad ing p lant spec ies . Considerat ion should be given to 

cooperat ing with the Canad ian Ins titute of Forestry (C. I . F . ) in 

registering areas o f  interest to them (S ee Weetman and Cayford (1 972») . 

Demonstrat ion reserves wi ll be managed to mee t the objec t ives 

of approved demonstrat ions , which may include t imber management 

prac t ic es such as pruning , thinning , and spec ies removal or add ition , 

as well as harvest cutting o f  t imber spec ies . 

Spec ial reserves are co mmit ted exclusively to uses such as 

sewage and garbage disposal and housing or laboratory facilit ies . 

Research areas and reserves are all excluded from regular 

t imber management . 

Wat ershed 

There will be no ac t ive watershed management for quality , regime , 
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or quantity of water produced exc ept as part of approved research 

pro jec ts or to meet spec if ic publ ic awareness o bject ives . Spec ial 

protected status will be given to watercours e ,  pond , and lakeshore 

areas and to the headquar ters water supply recharge and d ischarge area 

from which all act ivities other than approved research or demonstrat ions 

wil l  be exclud ed . 

With resp ect to timber management , reserve gu idelines c ited 

earl ier and road s tandards being developed will be appl ied . Eros ion 

risk information comp iled by Ro thwell (1 972) will be given spec ial 

consideration with the result that convent ional logging with wheeled 

or tracked equ ipment will be conf ined to slopes o f  40% or less . Cable 

logging will be given cons iderat ion on steeper areas . 

Forestry 

Forest management for commerc ial timber produc t ion wil l be 

confined to the Act ive Management Area (basically Land Unit I ,  Figur e 3 ) . 

No regular t imber cut t ing on ei ther a volume or area basis will be applied 

on the proper ty . 

Cr iteria to be considered in setting cu tting priorities in the 

future will be : 

1 .  Requirements for research pro ject s  and the publ ic awareness program . 

2. S i1vicu1tura1 need s with resp ec t to forest matur ity , heal th , and 

vigor . Maturity must be judged in t erms o f  economic and biological 

criteria . 

3 .  Requ irement for water shed pro tect ion and maintenance or improvement 

of landscape aesthetic s . 
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S ince lodgepol e  p ine , which occup ies the bulk o f  forested 

land , is either mature or approaching matur i ty there may be a special 

need in the near future for cutting priority aimed at sustaining 

forest health . 

General silvicultural objectives are as follows : 

1 .  Even-aged s ilvicul tural systems--mainly clearcu tt ing--will be 

appl ied in cut t ing and regenerat ion o f  the fores t .  

2. Regenerat ion o f  desired tree spec ies will be established by 

appropr iat e means immed iat ely after cut t ing to s t andards of 

stocking at least equal to those requ ired by Alberta Energy and 

Natural Resources . 

3 .  Intermed iat e stand treatment for t imber produc t ion purposes will 

be undertaken only if it can be jus t i f ied f inanc ially in terms 

o f  product yield and quality , over the rotat ion . Treatment for 

other purpo ses will be jus tified in terms of specific objec t ives 

for research projec t s  and the public awareness programs . 

4 .  A long-term objective will be to d iversify the compos i t ion,  age 

c lass , and spatial d istribut ion of stands us ing nat ive tree 

species includ ing Douglas-f ir , spruc e ,  larch , aspen, and poplar on 

suitable sites . This d iversity will t end to increase f ir e ,  insec t ,  

and d isease resis tanc e; increase research and public awareness 

opportunities; and maint ain or improve the phys ical at trac t iveness 

of the area . 

A policy o f  i mmediate refores tat ion af ter logging will be 

followed . This wil l  generally invo lve convent ional and proven techniques , 

but there may be deviat ion for research programs and demonstration 
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purposes which will not be the mo st economical or pract ical when 

judged operat ional ly . Such special requirements will be cons idered 

when formal project proposals are presented for d iscussion.  

Scarif ication with barrels or anchor chains or a combinat ion 

of the two has proven to be rel iable on mo st sites for lodgepole 

p ine regenerat ion . In order to further reduce s lash hazard and to 

render cut b locks more pleas ing aes thetically , drum-chopper treatment 

should be cons id ered as wel l .  Such equipment could be arranged 

in tandem with scarif iers with a minimal cos t increase . 

Spruce and spruce-f ir sites will be scarif ied and planted 

within one year of logging . Plant ing of container-grown spruc e 

seed l ings is consider ed standard treatment because seed suppl ies and 

climat ic conditions are too var iable to be reliable . Fur thermor e ,  

spruce and spruce-fir s i tes are relat ively small and they are 

subject to invas ion by highly competitive vegetat ion . Planted container ­

grown seed lings are known to es tablish qu ickly , provid ing a good chance 

for success . 

For the Research Forest as a who le , forests will be pro tected 

from wildf ire and be subjec t t o  sanitat ion and salvage cutt ing where 

nec es sary to contain insect or d isease epidemic s which might spread 

within or outs ide the property boundar ies . 

Wildlife 

There wil l  be no ac t ive wildlife management for habitat improve­

ment or maintenanc e for wild ungulates , f ish , or b ird s exc ep t  as part 

of approved research projects or to meet sp ec i f ic public awareness 

object ives . 
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With respect to t imber management , there will be cont inuing 

consultat ion with the Canadian Wildlife Service (C. W . S . )  for comb ining 

t imber and ungulate management on the Research Forest for spec ific 

research or demonstration purpo ses . 

Travel Influence 

Emphasis will be on developing , pro t ect ing,and managing all 

areas in the foreground , midd l e ,  and background views from the new 

recreat ion highway to maintain or enhance the appearanc e of the 

land scape . 6 Areas visible only from travel rou tes within the forest 

will have less str ingent requ irements f or maintaining the ir natural 

appearance ,  since management ac t ivities can be interpreted to the 

traveller on internal routes . 

With respect to t imber management ,  aesthe t ic s  is o f  major 

importance .  Therefore : 

1 .  Visual ly pleas ing nat ive trees and shrubs will be favored 

in long-t erm p lanning , part icular ly in for eground areas 

bordering major access routes . In many cases this will 

involve managing against natural tendenc ies to lodgepole 

p ine monocul ture . 

2 .  Clearcut areas and land ings will no t be located c loser 

than 3 chains from the edge o f  the right-of-way on the 

new highway . They can be located right up to interior 

access routes . 

6 On this subject ,  the following gu idelines are available : Lit ton , 
1968;  Pot ter and Wagar , 1971;  u.s. Depar tment o f  Agr icultur e ,  1 97 2 .  
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3 .  Clearcuts in the middle or background visib il i ty areas 

of the new highway will no t exceed 3 0  acres , and will 

be designed to su it the land scape . Each cutt ing plan 

will be asses sed separately for visual impact and block 

size .  Cont iguous ar eas canno t b e  cut unt il regenerat ion 

is 3 to 5 f eet tall on previously cut areas . This will 

require cut t ing cycles in excess of 20 years in some cases . 

4 .  Logg ing roads will have minimum l ine-of-sight alignment 

from the main highway . 

5. No paint ing or o ther "unna tural" marking of t imber will 

be permitted where it is visible from the new highway . 

6. Any rad ic al changes in the appearance of the landscape 

from the new highway caused by wind , wildf ir e ,  insects and 

diseases , or cu tting will be interpreted with prominent 

signs . 

Publ ic Awareness 

The ob jec tives are to utilize the fac il ities , land, and relevant 

research and demonstrat ion informat ion to develop a program which will 

better inform the public about the use and management of fores ts and 

forest land . 

All planning , construc t ion, and operat ion for t imber management 

that imp inges on the public awareness program mus t  demonstrate integrated 

use and mu st comply wi th guid el ines which can be c ited and explained to 

the pub l ic . This app l ies espec ially to cut layout , road co ns truc t ion , 

and pes ticide use . Progress to date on the Publ ic Awareness Program 

is given by Brace (1 9 7 6 ). 
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ZONING THE RESEARCH FOREST 

The philosophy adopted in this plan is that zoning for 

exclusive use should be minimal ,  applying mainly to the headquarters 

site and the assoc iated sewage lagoon and garbage d isposal area , research 

areas , and ecological reserves . A combination o f  uses will be favored 

in spec ific zones . 

Initial zoning was undertaken in S eptember 1 971 by a group of 

spec ial ists in watershed , wildlife management ,  landscape architectur e ,  

and timber management . Informa tion obtained was combined with C. L . I. 

data , further on-site investigat ion in the su mmer of 197 3 ,  rec ent 

(1 9 7 2) infrared Ektachrome pho tography and mapp ing , and a literature 

review ,  to prepare zone maps for research areas and reserves , watershed , 

fores try , wildlif e ,  and travel inf luence . 

Research areas and reserves (Figure 5) were mapped us ing 

research projects and a select ion o f  reserves which inc lude ecological 

reserves , demonstrat ion areas , and spec ial reserves . 

There were f ive research areas designated in 1974 which are 

still res erved . In the future , new research sites will be added as 

projec t s  are approved by the Direc tor , N . F . R . C. , and abandoned areas 

will return to the zone within which they are located . 

There is a total o f  18 ecological , demonstrat ion, and spec ial 

reserves , varying in size from 1 . 3  to 61 . 3  acres . Research and reserve 

si tes total about 400 acres , 2. 6%  of the ent ire Research Forest ar ea . 

They are list ed individually in Append ix IV . 
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The watershed map is shown in F igure 6 .  The areas of pr imary 

concern are the recharge and d ischarge area for the headquarters wat er 

supply , and the shorelines o f  streams , lakes , and ponds . Management 

guid el ines for these were c ited earl ier . Land use on o ther parts 

of the Research Forest which could disturb vegetat ion or so il wil l  

be controlled f o r  impact o n  water . 

The forestry zone map shown in Figure 7 was prepared on the 

basis o f  Land Units (Figure 3 )  and the fores try map shown in Figure 8 

was prepared from C . L . I. data7• This informat ion was combined for 

purposes of zoning . 

Figure 9 shows zones for ungulate range data provided by the 

C . W . S . , along with areas o f  pr imary sports-f ishing pot ent ial , and 

Figure 10 shows ungulat e capability based on C. L . I.  data. 7 This 

informat ion was also combined for purposes of zoning . 

The travel influence map (Figure 11)  shows areas on the Research Forest 

which are visible as foreground , middle , and background from the new highway . 

The visibility survey was carried out in 197 3 . Approximately 7 0 %  

of the area i s  visible from the new highway . Therefore any land use 

prac tice which changes the appearanc e o f  the landscape is l ikely to 

be seen by the travell ing pub l ic . 

Init ial zoning was followed by preparation of a map o f  combined 

management zones (Figure 1 2) , using the map overlay method . Priorities 

o f  use wpre assigned in terms of research pol icy , the capab il ity rat ing 

o f  the land for a par ticular use,  and potent ial conf l ic t s  between uses . 

No economic cr iteria were appl ied . 

7 Details o f  C . L . I. rat ings for forest s  and ungulates may be found in 
Canada Department o f  Forestry and Rural Development , 1967 , 1 97 0; and 
on the rel evant map sheets for the Research Forest area . 
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P r iorit ies shown in F igur e  12 are as f o llows : 

D CD 
---- = 

S 
Dominant Codominant 
Subordinate 

A s ingle rated use indicates excZusive prior ity . Exc lusive 

pr iority was g iven to research areas and reserves as a mat t er of 

policy . Dominant or codominant priority were ass igned as fo llows : 

1 .  Travel Inf luence (T) - areas visible in the f oreground o f  middle-

ground from t he new highway , and areas v is ible on background if 

within one mile of the highway . 

2. Ungulates (U) - areas rated as winter range (bottomland s and 

southwest s lopes) by a wild life b io logist , and rated 3 or 4 by 

C . L . I .  

3 .  Fish (H) - areas considered (by local knowledge) to have good 

sports -f i shing po tent ial. 

4 .  Watershed (W) - areas along pr imary and secondary streams and 

along Barr ier Lake , and the headquart ers water shed area . Otherwise 

watershed was no t rated but wat ershed pro tect ion cons iderat ions 

are built into other uses throughout the area , with codominant 

status . 

5. Forestry (F) - areas rat ed as C . L . I .  capability 4 and 5, located 

on relat ively deep so ils of low to moderate eros ion risk, in 

c limat ic cond it ions relat ively good for forest growth , on 

developed access . 

The above procedure often resu lted in two or more uses being 

given codominant status . In such cases the dominant use ,  if  any , 

will be dec ided at the operat ional s tage o f  management by a committee 

of experts in the relevant d isc ip lines . 
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No specif ic alloc at ion of land was made for the public awarenes s 

program as i t  will b e  designed to make use o f  other zones .  P ermanent 

installations are mainly within the headquarters area reserve . 

Subordinate pr iority was ass igned to uses with relat ively low 

capability rat ings on a given area , which required some cons iderat ion in 

management (such as Class 7 forest land in visible background zones) and 

to uses which appeared t o  conflic t  ser iously with other uses o f  equal 

capability rat ing in a g iven area . In such cases the order o f  pref erence 

for codominance or dominance was watershed , travel influence ,  ungulat es , and 

fores ts . 

Conflicts are d i f f icult to  foresee in many instances , and will be 

resolved by a commit t ee as the need ari ses . Uses rat ed as codominant are 

expec ted to be general ly compat ible in an "integrated use" approach to 

management , although a c ertain degree of conf l ic t  is inevitable . 

Emphasis was on f lexibility in zoning , recognizing that needs 

and priorit ies change with t ime . One major source o f  interf erenc e with 

this p lan could be mineral explorat ion and development for coal and 

petrol eum , for which po tent ial exists and leases are held (No wicki , 1 973 ) . 

OPERATING PLAN 

An operat ing plan is being prepared for the Research Forest . I t  

will contain a schedule for the operat ion , maintenance , and upkeep o f  woods, 

build ings , and fac il i t ies and a plan for t imber management , includ ing a 

cut t ing plan . 

The t imber management plan will be prepared within the polic ies , 

guidel ines, and zoning priori t ies previously d iscussed . The main object ive 

will be to sus tain forest health and to t his end a per iod ic harvest will 
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be schedul ed with spec ial att ent ion to the removal and regenerat ion o f  

t hose mature and overmature p ine stands i n  which d isease and wind throw 

are causing rapid deteriorat ion .  
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APPENDIX I 

METRIC CONVERSION TABLES (BOWEN, 1974) 



Canadian yard/pound units and their 
metric ( Sl and derived) equivalents 

1 chain (22 yd) 
1 foot 

acre 
1 mi l-acre 
1 sq uare foot 
1 square i n c h  
1 square m i l e  
1 sauare yard 

1 c u bic foot 
1 cubic yard 
1 cunit  ( 100 tt3 of sol id wood) 
1 

per acre 
1 cubic foot per acre 
1 mi l e  per gal lon 
1 pound per cubic  foot 
1 square foot per acre 
1 ton (2,000 I b) per acre 

20.1 1 6 8  m (exactly) 
0.304 8 m (exactly) 
2.54 cm (exactly) 
1 .609 34 km 

a 
4.046 86 m> 
0.092 903 0 m> 
6.451 6 cm> (exactly) 
2.589 99 km> 

0.028 31 6 8  ml 
0.764 555 ml 

0.069 972 5 m3/ha 
0.354 006 kmll 

1 6.01 8 5 kg/m3 
0.229 568 m>/ ha 
2.241 70 tlha 

. .... :; �-�...,-:'""- ---------

Metric ( S l and derived) units and 
their Canadian yard /pound equivalents 

1 cm(cel1timetre) 
1 km (ki lometre) 
1 m (metre) 
1 m (metre) 
1 m  

cm> (square centimetre 
1 h a (hectare) 
1 km> (square k i lometre) 
1 m > (square metre) 
1 m> (square metre) 
1 m' 

1 ml (cubic metre) 
1 ml(cubi c  metre) 
1 ml (cubic metre) 

1 ml (stacked), 
(stacked cubic metre) 

per 
cubic metre) 

1 kmll (ki lometre per l i tre) 
1 m'/ha (sq uare metre per 

hectare) 
1 m3/ ha (cubic metre per 

hectare) 
1 ml (stacked)/ ha, 

(stacked cubic metre 
per hectare) 

1 tlha (tonne per hectare) 

0.393 701 i n c h  
0.621 371 m i l e  
0.049 709 7 c h a i n  (of 22 yd) 
3.280 84 feet 
1 .093 61 

square 
2.471 05 acres 

, 0.386 1 02 square mi le  
0.247 1 05 m i l - acre 

1 0.763 9 square feet 
1 .1 95 99 

35.31 4 7  cubic feet 
1 .307 95 cubic yards 
0.353 1 47 cunit  (of 1 00 fP of 

sol i d  wood) 
0.275 896 cord (of 1 28 stacked ttl) 

2.824 81 miles per gal lon 
4.356 00 square feet per acre 

1 4.291 3 cubic feet per acre 

0.1 1 1  651 cord per acre 

0.446 090 ton (of 2,000 I b) per acre 
:'; -�-:--"'--'-" -" '�" ':1": 

� (J1 
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Selected metric (51 and derived) units and ratios, 
their symbols and uses for Canadian forestry 

Unit or Ratio 
centimetre 

cubic metre 

cubic metre 
per hectare' 
cubic metre per 
hectare per year 

gram 

hectare' 
k i logram 

ki lometre 
l i tre'" 
metre 

Syn60f 
cm 

ml 

ml/ ha" 

m'/(haea) 

g 

ha 
kg 

km 
l or I 

m 

m i l l imetre mm 

square centimetre cm' 
square ki lometre km' 
square metre m '  

square metre m'/ha 
per hectare 
stacked cubic m3 (stacked) 
metre 
stacked cubic m' (stacked)/ha 
metre per hectare 
tonne···· 
tonne per hectare t l h a  

MHSurement Use 
Diameter of s ingle trees 
Average di ameter of trees in stands 
Di ameter of l ogs, bolts and poles 
Vol ume of single trees, stands of 
trees, l ogs, wood products and 
l iquids 
Vol ume of stands of trees per u n i t  
area 
Current, mean, and periodic annual  
i n crements (c.a. i . ,  m.a. i . ,  and p .a. i .) 
of stands of trees per u n i t  area 
Mass (weight) of trees, bran ches, 
fert i l izers, etc. 
Area of land (i nstead of the acre) 
Mass (weight) of trees, branches, 
ferti l i zers, etc. 
Distance ( instead of the mi le) 
Volume of l i q uids 
Hei ght of s ingle trees 
Distance ( i nstead of the foot or 
chai n)  
Average height  of stands of trees 
Length of l ogs, bolts, poles and 
l umber 
Length of panels 
Width and th ickn ess of l umber and 
panels 
Area (i nstead of the square i n ch) 
Area ( instead of the sq uare mi le) 
Area ( i nstead of the square foot) 
Basal area of si ng le  trees and 
stands of trees 
Quadrats (area of reprod uction and 
other veqetation) 
Basal area of stands of trees per 
u n it area of land 
Volume of stacked wood (i nstead 
of the cord) 
Stacked vol ume of wood per un i t  
area 
Mass (weight) of wOOd, etc. 
Mass (wei ght) of wood , etc. per 
un i t  area 

"Although the hectare (ha) is not an SI unit, it is to be used with the 
International System of Units for a limited time. One hectare = 10 000 
square metres (m2). 

" .  Ratios of this type may also be expressed as m'·ha. 
" " "  Although the litre is not an SI unit and is not recommended for high­

precision measurements, it is used with the International System as a 
special name for the cubic decimetre (dmJ). Its symbol is I or 1. The script 
"l" of the word "litre" written out in full is also recommended when 
confusion might result from the use of the lower case I (ell) for the 
numeral 1 in typewritten documents. One litre = 0.001 cubic metre 
(m') = 1 decimetre (dm'). 

" " " "  Although the tonne (t) is not an SI unit, it is used with the International 
System of Units. It is not to be taken as the French interpretation of the 
short ton of 2,000 pounds. One tonne = 1 000 kilograms. 
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APPENDIX II 

GROWTH , YIELD , AND AGE CLASS DATA 
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Table 1. Mean Annual Increment and Total Yield by Cover Type - Trees 1"+ -
K . F . E . S . 1 - 1974 2 

PINE 

Total 
IAge Class M . A . 1 .  Increment Yield (cu .  f t . )  

��rs2 ,Acres 1£.u .  f t .  /ac2 �cu . f t . /ac ) �Eer acre) ( total)  

0- 20 211 10 . 0  2 , 110 . 0  100 21 , 000 
21- 40 7 15 . 0  105 . 0  450 3 , 1 50 
41- 60 2 7  32 . 2  8 69 . 4  1, 610 43 , 4 7 0  
6 1- 8 0  112 3 5 . 4  3 , 9 64 . 8  2 , 480 2 7 7 , 7 60 
8 1-100 1 , 223 32 . 9  40 , 23 6 . 7 2 , 9 60 3 , 6 2 0 , 080 

101- 120 1, 3 06 29 . 7  38 , 7 8 8 . 2 3 , 2 7 0  4 , 2 7 0 , 62 0  
121-140 7 2 6 . 8 187 . 6  3 , 480 24 , 3 60 
200+ 

Total 2 , 89 3  86 , 2 61. 7 8 , 2 60 , 540 

PINE - SPRUCE 

0- 20 
2 1':" 40 
4 1- 60 1 32 . 2  32 . 2  1, 610 1 , 61 0  
6 1- 80 2 0  3 5 . 4 7 08 . 0  2 , 480 49 , 6 00 
81-100 3 7 3  3 2 . 9 12 , 2 71. 7 2 , 960 1, 104 , 080 

101-120 5 5 6  29 . 7  16 , 513 . 2  3 , 2 7 0  1 , 818 , 120 
121-140 4 2 6 . 8  107 . 2  3 , 480 13 , 9 20 
2 00+ 8 5  0 3 , 92 6  3 3 3 2 7 10 

Total 1, 039 29 , 632 . 3  3 , 3 21, 040 

SPRUCE 

0- 20 3 9  2 . 5 9 7 . 5 2 5  9 7 5  
2 1- 40 5 11. 3 5 6 . 5  240 1, 200 
4 1- 60 
61- 80 
8 1-100 172 34 . 2  5 , 882 . 4  3 , 080 529 , 7 60 

101-120 48 31. 4 1, 507 . 2  3 , 4 50 165 , 6 00 
121-140 
2 00+ 191 0 3 , 9 26 749 , 8 6 6  

Total 455 7 , 54 3 . 6 1, 447 , 401 

SPRUCE - PINE 

0- 20 
21- 40 
4 1- 60 
6 1- 80 9 37 . 1  3 33 . 9  2 , 60 0  23 , 400 
8 1- 100 123 34. 2 4 , 206 . 6 3 , 080 37 8 , 84 0  

101-120 17 3 31. 4 5 , 43 2 . 2  3 , 450 596 , 8 50 
121-140 6 28 . 5  17 1. 0 3 , 7 00 22 , 200 
200+ 162 0 3 , 926 6 3 6 , 012 

Total 473 10 , 143 . 7  1 , 657 , 302 
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Table 1 .  (Continued) 

OTHER (ASPEN - POPLAR) 

0- 20 
21- 40 
41- 60 80 32. 2 2 , 5 7 6 . 0 1 , 610 128 , 8 00 
61- 8 0  4 3 5 . 4  141. 6 2, 480 9 , 9 20 
81-100 3 00 32. 9 9 , 870. 0 2 , 960 888 , 000 

101-120 90 29 . 7  2 , 673 . 0  3 , 270 294 , 300 
121-140 14 26 . 8  37 5 . 2  3 , 480 48 , 7 20 
200+ 6 0 3 , 9 26 23 2 5 5 6  

Total 494 15 , 635 . 8  1 , 3 9 3 . 296 

Grand Total 5 , 334 149 , 317 . 1  16 , 07 9 , 5 7 9  

Table derived b y  applying mean annual increment (M . A .  I . )  data and yield 
data from Appendix III , us ing the pine and p ine-spruce data for aspen-poplar . 

2 See Appendix I for metr ic convers ion . 



1 2 
Empirical Yield Tables - K.F . E . S .  (Per Acre Values) 

Pine and Pine-S2ruce S2ruce and S2ruce-Pine 

Total Trees 1"+ Trees 4 "+ Dbh Trees 1"+ Trees 4"+ Dbh 

Age Dbh Vol . M .A . I . Dbh Vol .  M .A . I .  Dbh Vol . M.A.  I .  Dbh Vol .  M .A. ! .  
(yrs) ( in .  � �cu. ft . � �cu. ft . � �in . �  (cu.  ft . )  (cu.  ft . )  �in . �  �cu.  ft . �  �cu.  ft . � .lin. )  (cu. ft . )  (cu. ft .) 

10 0 . 5  100 10 . 0  4 . 1  25 2 . 5  0 . 6  25 2 . 5  4 . 4  15 1 . 5  
20 1 . 1  230 11 . 5  4 . 2  75  3 . 8  1 . 2  120 6 . 0  4 . 8  90 4 . 5  
30 1 . 6  450 15 . 0  4 . 4  250 8 . 3  1 . 7  340 11 . 3  5 . 1  250 8 . 3  
40 2 . 1  950 23 .8 4 . 5  675 16 . 9  2 . 1  770 19. 2  5 . 4  650 16 . 2  
50 2 . 5  1,610 32 . 2  4 . 7  1,250 25. 0  2 . 5  1,520 30 . 4  5 .7  1, 300 26 . ":  
60 2 . 9  2,120 35. 3  4 . 9  1, 650 27 . 5  2 . 8  2,200 36 . 7  6 . 0  1, 950 32 . 5  
70 3 . 3  2,480 35. 4  5 . 1  2, 000 28 . 6  3 . 1  2,600 37 . 1  6 . 2  2,420 34 . 6  
80 3 . 6  2, 760 34 . 4  5 . 4  2, 320 29. 0  3 . 4  2,850 35 . 6  6 . 4  2,700 33 . 8  
90 3 . 9  2, 960 32 . 9  5 . 6  2, 580 28 . 7  3 . 6  3, 080 34 . 2  6 . 6  2, 960 32 . 9  

100 4 . 2  3,130 31 . 3  5 . 9  2,800 28 . 0  3 . 8  3, 280 32 . 8  6 . 8  3, 170 31 . 7  
110 4 . 5  3,270 29 .7  6 . 2  2 , 980 27 .1  4 . 0  3,450 31 . 4  6 . 9  3,350 30 . 4  
120 4 . 7  3, 380 28 . 2  6 . 4  3,170 26 . 4  4 . 2  3, 600 30 . 0  7 . 1  3, 540 29 . 5  
130 4 . 9  3,480 26 . 8  6 . 6  3 , 330 25. 6  4 . 3  3,700 28 . 5  7 . 2  3,650 28 . 1  
140 4 . 4  3 , 750 26 .8 7 . 3  3,750 26 . 8  
200+ 3 , 926 

1 2 Tables developed from 412 l ine plots at K . F . E . S . , us ing a height-d iameter function of  the form (H = a + bD + cD ) 
and applying volume functions taken from Smith , J . H . G .  and D . D .  Munro , 1965 . Point samp ling and merchantable 
volume factors for the commercial trees of  B . C .  Facul ty of Forestry ,  UBC , (unpublished ms) . Tables apply to site 
indices 40 , 50 and 60 combined as there were no t enough data to separate the classes , ( ind ices based on stump 
age 70 , Kirby 1973) . 

2 . 
See Append1x I for metric conversions . 

U1 0 



Acreage by Age Class and Cover Type - f . F . E . S .  - 1974 
Active Management Area 

Age Class 

0-20 21-40 41-60 61-80 81-100 101-120 121-140 221-240 261-280 300+ 

Cover Type Acreage Total 

Pine 211 7 27 112- 1 , 223 1 , 306 7 2 ,893 

Pine-Spruce 1 20 373 556 4 83 2 1 , 039 

Spruce-Pine 9 123 173 6 158 1 3 473 

Spruce 39 5 172 48 75 116 455 

Aspen-Poplar 80 4 300 90 14 6 494 

U'1 

Total 250 12 108 145 2 ,191 2 ,173 31 316 7 121 5 , 354 
..... 

1 See Appendix I for metric conversions . 
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APPENDIX III 

ROAD STANDARDS - KFES 
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A set of road standards is being developed with a view to 

providing multipurpose roads for forest management , research , and 

public travel .  For this purpose , a mod if icat ion o f  U . B . C .  road 

standards is being applied (Table and Figure attached ) . In addition 

A . F . S .  road requirements for Forest Management Areas (Alberta 

Department of Lands and Forests ,  1973 ) and guidelines for logging 

and road construction in watershed areas (Rothwell , 1971) are being 

used for specif icat ions on ditch stabilization and culvert sizes . 

A road improvement schedule will be adopted giving prior ity 

to roads caus ing environmental degradat ion and to safety standards 

on roads . Any road improvements requ ired for timber extract ion can 

be part ially f inanced from stumpage revenue . 

For purposes o f  public safety gates will be ins talled to 

control public access on all internal roads except the Stony Creek 

road . 
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Road S tandards for the Kananaskis Research Forest 
Adapted from : Adomovich and Webs ter ( 1968) 

Des ign Element 

Design speed 

Hor izontal Sight Dis tance 

Slight Distance for 
Vertical Curves 

Absolute Minimum Radius 

Minimum Radius Due to 
Des ign Speed 

Unit 

(mph) 

f t  

f t  

f t  

f t  

Road Types I 
Secondary Branch 

Roads Roads 

25 1 5  

160 100 

250 200 

80  7 2  

1 2 5  65 

Access 
Spurs 

10  

60  

100 

45 

45 

Widening in Curves 

Maximum Favourable Grade 

Maximum Adverse Grade 

1 f t  for each 10°  o f  curvature .  

Subgrade Width in Fill 

Surface Width 

% 

% 

f t  

f t  

1 2  

8 

2 0  

1 5  

14 2 5  

8 1 2  

15  12  

1 2  10  

Ditc� Width in Soil 

Ditch Width in Rock 

Ditch Depth 

f t  3 3 2 if any 

f t  2 2 1 . 5  

f t  1 1 1 

Minimum Surfacing Depth 

Crown 

in . 6 6 As required 

% 2 2 2 or 4 

S ides10pes As shown on typical cross-section of branch 

Right-of-way f t  3 3  3 3  As required 

Brush Disposal : Right-o f-way to be cleared o f  all woody growth excep t 
for stumps left in the ground . Disposal by burning . 

Revegetation : All bared surfaces except running surfaces of roads . Seed 
mixture : As conventionally used by Highways Dept . in 
nat ional parks . 

Cut and Fill Slopes : As indicated in Figure attached . 

There is an additional class of road - 4-Whee1 Drive Fire Access -
which differs from Access Spur in allowing 2 5% adverse grade and 
having a 10  ft  subgrade and an 8 ft  surface wid th .  

roads 
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APPENDIX IV 

RESEARCH AREAS AND RESERVES 
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Research proj ects active in 1974 and s t ill on the reserve 

list include : 

- NOR-029 
( 6 . 3  acres)  

Ep idemiology of Dwarf Mist letoe ( Araeuthobium 
ameriaanum) 

- NOR-094 Aerobiology of the Comandra Blister Rus t  (Cronartium 
aomandrae) 

- NOR-084 S tud ies in Forest Hydrology 
( 3 2 .  S acres) 

- K-63 Lodgepole Pine Debudd ing 
( S . O  acres) 

_ U_l 1 Soil Movement S tud ies (H . Harr is , U .  of Calgary )  
( 2 . 0  acres) 

Ecological reserves and demonstrat ion reserves include : 

(la)  A 2 0 . 0-acre overmature white spruce stand which inc ludes 

trembling aspen and Douglas- f ir as signif icant components . 

(3b)  A 2 . S-acre exo tic plantation containing Colorado spruce and 

Norway spruc e .  This is part of  an old arbor etum . (K-3 S ) . 

( 4a) A 11 . 3-acre bog area containing a variety of mosses , herbs , 

and shrubs as well as white spruce , balsam poplar , lodgepole 

pine , and Douglas-f ir . 

( 7 b )  A 1 . 3 -acre arboretum containing Scots p ine , Colorado spruce , 

Norway spruce, and Douglas-fir . (K-3S ) .  

(8b ) A 1 . 3-acre area containing lodgepole p ine pruned in 1938 . 

(lOa) A 1 0 . 6-acre site in lodgepole pine stand charac terized by 

unusual micro-relief . 

( lla) A 60 . 0-acre mixed coniferous stand aged 200 to 230 years 

containing white spruce ,  alp ine f ir ,  and lodgepole pine . 

Succession to alpine f ir is evident . 

This ar ea involves two si tes , one of  which is adj acent to a container 
plant ing demonstrat ion . 
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( 1 .' ] , )  A I O . b-ac n' lodgepo l e  p i ne s t and , thinned in 194 1 a nd t a l e r  

d e s i gna t ed proj ec t K-S7 . 

t I Ll )  1\ I O . O-ac r e  ou twash s i te on Wa sooch Cr eek w i t h  wh i t ebark p i n t '  

o c curr ing as ind ividual t r ees and i n  c lump s , in mix t u r e  wi t h  

lodgepole p ine and whi te spruc e .  

( 1 4 b )  A 2S . 0-ac r e  s i t e  lo gged and burned in 1969 f o r  the purpo s e  

o f  s tudy NOR-OOl , "Ar t i f i c ia l  and Na tural Regene rat ion o f  

a Cutover and Bu rned Lod gep o l e  Pine Sit e . "  

( l S a )  A 6l . 3-a c r e  lodgepo le p ine area r epres ent ing three d ens i t y  

c la s s e s , t h r e e  he ight c la s s e s , and t h r e e  parent mat e r ia l  c l a s s e s . 

(16b ) A 3 . 8-acre p lant at ion o f  Sco t s  p ine and lodgepo l e  p ine . ( K-3 S ) . 

(17b ) A 3 . l-acre larch and Siber ian b ir ch p l an t a t ion . ( K-62) . 

(18 b )  A 3 . 8-acre s easonal p lant ing exp e r iment - wh i t e  spruc e .  ( K-67) . 

Sp ec ial reserves inc l ud e :  

(2c ) An 8 . 8-ac r e  s i t e  inc lud ing t he o ld admin i s t rat ive headqua r t e r s  

o f  K . F . E . S .  

( S c )  An l 8 . 8-acre s i t e cont ain ing t he ne,v sewag e  lagoons . 

(6c ) 37 . S-ac r e  s i t e  inc lud ing the present headquar t er s . 

(9c ) A 4 . 4-acre s i t e  f o r  the garbage dump . 




