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Frontispiece. Mixedwood Forest 
nea.r Leeser Slave Lake, Alberta. 





A proposed forest land classificati on 

1 
for t he Mixedwood Section of Alberta 

b y  

2 
P. J. B. Duffy 

ABSTRACT 

A field survey was devot ed to the des cription and classifi ca-

tion of soils and forest productivity i n  the accessible porti on of t he 

Mixedwood Fores t (whit e spruce-trembli ng aspen) of Albert a. The basis 

for t he classificati on is the distinction bet ween di fferent parent 

mat erials and t he att endant differences in  forest growth. Using white 

s pruce maximum domi nant height at 80 years as a sit e  ind ex, parent 

materials are ranked i n  a forest land productivity classi fication. Prime 

sites for s pruce are on moderately wel1-drained t o  poorly drai ned soils ;  

less productive sites occur o n  well d rained t o  poorly drained s oi ls and 

t he poorest merchant able stands are on very poorly d rained and on rapidly 

drai ned s oi ls. Same uses of the classificat ion in forest management are 

dis cuss ed. . 

INTRODUCTION 

Considerable i nterest has developed in  forest land classi fi cation 

in Albert a over t he last decade. Increased forest us e in t he Mixedwood 

Section (B. lga) of the Boreal Forest has encouraged research i nto t he 

1 Department of Forestr,y, Forest Research Branch, Contri bution No. ____ 

2 Research Offi cer, Department of Forestry, Fores t Research Branch, 

Calgary, Alberta. 
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det4cription and cl[lHsification of pl'oductivity of the important s ites
)

. 

Pror,ress has bf'en suhstantial but the task has heen made di fficult by 

the divorsity, inaccessibility ann extent of the area ann by the mixed, 

und er-stocked , and unevenaged forests. 

The purpos e of this paper is to present a preliminary differentia-

tion of foreot sites in a large s eleeted study area in the Mi xedwood Forest 

and to provide a tentative classification whieh i s  s uitable for use in the 

field in the planning of forestry operati ons and which is an aid to photo 

interpretation in forest land classificati on. The approach is a physio-

graphic one in that parent materials are identified from a study of land 

form, d rainage and soil texture. The hypothesis is that forest stand 

composi tion and productivit1 i n  terms ot maximum white s pruee
4 

height 

growth at 80 yea.rs tend to be  characteris ti c  for differ�nt parent materials. 

DEScnIPrION of THE STUDY AREA 

The study area (Figure 1) is located in a portion of the Mixed-

wood Section of the Boreal Forest Region i n  the Less er Slave Lake -

Athabasca River - Lac la Biche lowland. The Mixedwood i ncludes most of 

o 0 
Alberta be tween 54 and 58 of latitude and between 1,200 and 2,500 feet 

of elevation above s ea level and covers an area of about 79,800 square 

miles 
5 

• 

3 Definitions of terms are given in a glossary in Appendi x  I. 

4 For botanical names of trees see: Native trees of Canada, Dept. Forestry 

Bull. 61. Sixth Editi on. 1961. 

5 ALDRED, A.H. 1964. Areas of Forest Sections and Regions by Provinces 

in Canada. Department of Forestry, Forest Research Branch Vdmeo 64-H-2. 

2 pp. 
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Climate 

The study area has a long cold winter and a relatively short 

warm Dummer. Annual precipitation varies from 15 to 18 inches, 65 per 

cent of which falls between April and October inclusive; June and July 

are the wettest months. A climatic summary is given in Table 1. 

Muttit (1961) has shown that during the warmer months, areas of 

h�ler elevation receive greater rainfall than surrounding lowlands. 

Higher rainfall occurs in the Swan Hills area, on the Pelican Mountains 

and on high ground north-eRst of Lac 1a Biche. The frost-free season 

in the study area varies from 59 days at Athabasca to 106 days at Lac 

1a Biohe. Frequent invasions of cold, polar continental air together 

with calm, cl ear weather bring late spring and early fall frosts. 

Topography and Soils 

The topography in the study area is a result of Continental 

glaciation and subsequent erosion of the undivided Early Upper Cretaceous 

bedrock (Anonymous, 1951) �mic h underlies most of, the area and sandstones, 

shales and conglomerates in some portions (Feniak, 1944). The common 

landtypes are allwial lowlands, ponded and lacustrine fiats, ground 

morain es, aeolian deposits and areas of organic acnumulations, chiefly 

muskegs. Merchantable forest stands are found on all landtypes except 

the muskegs. 

Parent materials vary greatly from the high uplands to the 

riverine siLes. Nearby mountains (Marten Mountain, Swan Hills) are 

capped with pre-glacial gravels and the slopes are main\Y under a till 

mantle. In the lowlands extens ive lacustrine flats are remnants of 



Elevation, 
in .feet 

above 
No. of 

years 

6 
Table 1. Climatic s11llDlaI'y .for stations in the MixedIrood Seot1on (B.lSa) o£ Alberta. • 

Station sea level of record Jan. Feb. March AprU May June Ju:l>r Aug. Sept. Oct. Nov. Dec .  

Slave Lake 1921 31. 

Atbabasca 1692 29 

Lac 1a Bi.che 1837 14 

YiCNurray 1216 34 
Airport 

�{abasca 1784 2J 

Eeg River 1405 

* '1'. - Temperature 
P. - ?recipitation 

'1'. 

Po 
T 

p 

T 

p 

T 

p 

T 

p 

T 

p 

* 
7 .. 1 20.5 

.99 1.05 .92 

1.0 7.5 20.2 

1.07 .69 .76 

-6.2 0 .5 15.4 

.83 .62 .85 

-2.4 1.6 18.6 

.72 .76 .72 

36.4 49.0 55.7 61.3 57.6 4.8.6 38.2 21.5 7.1. 

.91 1.72 2.38 3.1.2 3.1.2 1..71 1.15 1.08 .94 

33.2 50.6 57.9 62.7 59.1 5.0740.1. 22.5 9.Lf. 

.80 1.80 2.� 2.92 2.42 1..36 .90 1.08 1..03 

34.4 48.8 .56.2 61.6 58.0 47.8 36.5 15.0 -1.8 

.77 1.39 2.ll 3.08 2.25 1..67 . tJl .9.5 .83 

34.1 48.2 55.6 59.9 57.0 48.1 37.7 15.lJ. -0.8 

.76 l.80 l.76 2.16 1.74· 1..llo .98 l.09 1.06 

6 !'inds P-y , D. Unpublished data. Alberta Research Council, Soil SU1"Ve,T Section. :fil:lnmlton. 

Average 
l-Iean frost 

}olean Annual free 
Annual Precip.. period 
Temp •• �. Inches (days) 

33.9 78 

18.30 

33.8 59 

17.;8 

34.6 106 

17.30 

30.5 67 

1.6.32 

33.9 105 

14.93 

31.1 57 
14�95 

\.1t 
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drained post glacial lakes. Aeolian d oposits are situated downwind from 

some old river and lake beds. In the bottomlands alluvial and lacust rine 

parent materials mark recent water courses. The origin of parent materials 

in portions of the Mixedwood have been discussed by Bayrock (1962) and 

by Pa ..... t1uk (1961) and the glacial history of parts of the s tudy area can 

be traced from the works of Henderson (1959) and Stalker (1960). Post­

glacial lake formations were described by Taylor (1960). 

There are no published soil survey maps and reports for the 

stuQy area but soils in the well-drained situations do resemble those on 

the High Prairie - M eLennan Sheets as des eribed by Odynsky, Wynnyk, and 

Newton (1952) and for eonvenienee they have been so designated in this 

paper. 

Most of the soils in the stuqy area are e1assed in t he Orthic 

Subgroup of the Grq Wooded Great Group (National Soil Survey Camdttee 

at Canada, 1963:34). They are charaeterized by organic surface horizons 

(L, H)7 with a lighter colored eluvial horizon (Ae) and with an il1uviated 

Bt horizon which has a higher elay fraetion than the upper horizons. 

Reeent alluvial soils without discernible horizons are common; 

they are classed as regosolic s011s, and are defined as, "well and 1m-

perfectly drai ned soils that lack discernible horizons or in which horizon 

7 Hori zon nomenclature follows t.hat used in the classification of 

Canadian soils (N.S.S.C.C. , 1963). 
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development is limited to an orglnic-minAral surface horizon (Ah) or t o  

organic surface horizons (1..-11) less than 12 inches thick" (N. S .S.C . C . ,  

196,3:47). Gleysolic soils are cOtr.'Tlon in areas of a high fluctuating 

water table . Soils in the Gleysolic Order m� have an organic horizon 

of less than 12 inches in thickness (compacted or solid) , an Ah horizon 

or both , or be without these surface horizons (N.S.S.C.C., 196,3:49). 

The For est 

The Mixedwood Section of the Boreal Forest Region is typically 

a white spruce-trembling aspen forest . Both species have broad soil pre­

ferences. The best spruce (95 feet high at 80 years) are found on moderately 

well-drained alluvial soils where they grow in mixture with white birch, 

balsam poplar and balsam fir. Because of differences in soil conditions 

and stand history, stocking level and spruce-aspen percentages vary widely. 

Balsam poplar grow s best on alluvial lowlands; dominant heights 

of 90 feet are common. Trembling aspen and white spruce grow in associa­

tion and balsam fir is present in mature and overmature stands. 

Pure jack pine stands occur on aeolian and dry alluvial soils. 

Black spruce and jack pine share sites on moist lacustrine soils with a 

sand cap and on moderately well-drained upland tills. 

Poorly drained t ill plains and wet bogs are very extensive in 

the Mixedwood Sect ion, especially in the broad lowlands north of Lesser 

Slave Lake and th e Athabasca River and north of Lac la Biche. Pure stands 

of black spruce occupy these sites; tamarack and white birch may grow in 

association. 

Rowe (1959 ) has written a description of the Mixedwood Section 
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which is useful for comparisons with the adjoining forest sections. 

FmLD AND LABORATORY MJ!['HODS 

Area "A" (Figure 1) was studied in a reconnaissance survey 

dl�inp, 1953, 1954, 1956 and 1957 to describe the main surface materials and 

white spruce growth. No sample design was followed but various surface 

materials were examined. In 1953 and 1954, growth and yield plots were 

located on well-drained upland till and recent alluvium sites. In 1956 

and 1957, emphasis in the field sample was placed on the dry (aeoHan 

deposits, gravel outwashes) and wet sites (laoustrine lowlands and bog 

fringes). Altogether 414 temporary one-fifth acre growth and yield plots 

were described and tallied. The following data were recorded: 

1. terrain and soil profile descriptions, including soil permea­

bility, moisture status and local climate. These data were 

entered on the form shown in Appendix II. Soil samples were 

taken from each important horizon for particle size analysis. 

2. a diameter tally of all trees over 0. 6 inches d.b.h., by species 

and inch classes. 

3. total heights of 10 dominant trees, for the construction of 

height-age curves, and sufficient heights of trees of other 

diameter classes to construct height-diameter curves. 

4. stem analysis of from three to six dominant white spruce trees 

on 155 plots; on� trees with constant diameter growth were 

felled, sectioned and measured. 

5. lists of ground vegetation species within 15 feet of the soil 

pit. Estinates of constancy and dominance were made (Braun-
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Blanquet, 1951) and abundance was rated. 

Laboratory analyses included: 

a) particle size analysis of soil samples using a modified 

Bouyoucos hydrometer method (Bouyoucos, 1951), 
b) soil pH using an electric Beckmann-Glass Electrode pH 

meter, 

c) wet and dry 60il colors were recorded using a Munsell 

Color Chart, 

d) presence of lime; using a dilute solution of hydrochloric 

acid, 

e) soil consistency for wet, moist and dr,y conditions. 

In 1962, a co-operative study was made with the Forest Surveys 

Branch of the Alberta Department of Lands and Forests in Area "BII (Figure 

1). Several hundred plotless samples of basal area and stand volume were 

taken over a variety of parent materials and dominant heights of white 

spruce and other species were recorded. The 1962 survey is the subject 

of another report but it did afford the opportunity to try the land 

classification from Area "A" in a new locality. 

ANALYSIS OF DATA 

Total and merchantable stand volumes (cubic feet per acre) were 

compiled from plot tallies using the tables of MacLeod and Blyth (1955). 

Height-age and height-diameter curves for white spruce were prepared for 

all stem analysis plots. The stand volume da ta and white spruce height­

age curves were then g ro uped by parent material and drainage classes to 

examine mean productivity values for different physiographic conditions. 
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Differences hetween mr-�AJ1 hcight.-<lf�(� curves p() rmitteo A. nreljminary 

clclSsifir,ltion of site types. However, the variation of data ahout the 

menn lwir,ht curves for several sites was �reat. For instance, the array 

of curves for the well-drained, upland dumped till sites showed almost as 

much variation as existed over the total range of sites in the Mixedwood 

Forest. Host of the scatter was attributed to the followin�: 

1. variation i n  productivity potential within a physiographic 

site as recognized by land forI'l, drainage an d soil texture, 

2. species composition of the forest, 

3. diffHrences in stocking level. 

Plots from fully stocked free growing white spruce trembling 

aspen stands on important parent materials were used in the land classifi­

cation porti on of the study. Thus much of the reconnaissance data is not 

included in the forest productivity summaries in this report. The main 

body of survey data is to be the subject of another report. 

Several sit e  indices were examined as potential criteria for 

classj.fication. Maximum dominant height of white spruce at �O years was 

.taken as the best forest land productivity term. This index was based 

on the growth of superior stems and therefore represented the best avail­

able estimate of forest land potential for the spruce-aspen forest. For 

sample plots with st<>..nds under 80 years of age, a height-age factor WA.S 

used for classification. The factor was the arithmetic expression for the 

sl ope of the height-age curve between 15 feet height and 60 y ears of age 

which is almost a straight line. 

The best white spruce heights were selected from 68 plots from 

a range of important parent materials. By ranking the hei�ht data in 
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descending order the most prorluctive sites were irlentified. No tests of 

significant differences were made and so the arbitrary nature of the 

analysis must be recogniZed. 

A number of plant associations were identified. They must be 

con sidered as tentative because the study plots were selected on the basie 

of physiography and were therefore not always typical examples of a single 

plant associ ation . A check list of plant names for trees and for ground 

veget.ation is given in Appendix III. 

RESULTS 

The data for the best white spruce growth was summarized by 

parent material and soil moisture status and was ranked in terms of decreas­

ing productivity as a basis for a preliminary land classification (Table 2). 
After partitioning the range of heights into four classes the best white 

spruce heights (S5 to 95 feet at SO years) are seen to occur on 

well drained to poorly drained sands and loarns. Growth of appro xi-

mately one foot per year (75 to S4 feet at SO years) occurs on heavier 

textured soils (clay, cl� loam) with imperfect drainage or on dry sandy 

soils. Less productive sites (50 to 74 feet at SO years) are on wet clays 

and dry sands. The poorest growth (less than 50 feet at SO years) occurs 

on muskeg sites. 

The classification is illustrated as a physiographic continuum 

in Figure 2. The soils with a middle range of moisture and texture 

characteristics furnish the best conditions for white spruce growth . 

Growth drops off on the dry and wet ends of the continuum. 

The schematic profile of forest vegetation and soils in Figure J 

shows the relative positions of the important forest sites. 
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Table 2. PhysioRraphic sites of the Mixedwood Section, Boreal Forest, ranked according to 
maximum dominant height of white spruce at 80 yea.rs. 

1. 

2. 

J. 

4. 

5. 

6. 

7. 

S. 

Parent Material Texture of Bt Horizon Soil Moisture Status 

PRODUCTIVITY CLASS I: �5 - 95 FEEl' AT �O YEARS 

Lowland alluvial S 
(Alluvium, High Prairie) 

Alluvial-lacustrine 
(Kathleen) 

Till: (Braeburn) 

Till: with alluvial 
cap (Braeburn) 

Stratified sand and silt Moderately well-drained 
to poorly drained 

Stratified sandy loam, ''''ell drained to 
loam, and silt loam imperfectly drained 

Clay loam to heavy clay Well drained to 
loam moderately well drained 

Sandy loam to clay loam Well drained to 
imperfectly drained 

PRODUCTIVITY CLASS II: 75 - 84 FEJ!Jl' AT SO YEARS 

Lacustrine: (Donnelly) 

Alluvial-lacustrine 
(Kathleen) 

Till: (Braeburn) 

Alluviumr dry elevated 
terraces (Heart) 

Clay loam to clay 

Sand, silt,clay 

Clay loam to heavy 
clay loam 

Stratified sand and silt 

Well drained to 
imperfectly drained 

lmperfectlf drained 
to poorly drained 

Moderatelf well-drained 
to poorly drained 

Rapidly drained to 
well drained 

9. Till (clay-rich): (Snipe) Heavy clay loam to clay lmperfectly drained to 
poorly drained 

PRODUCTIVITY CLASS III: 50 - 74 FEEl' AT 00 YEARS 

10. Lacustrine: (Kathleen) Clay 

Sand 

Poorly drained 

11. Aeolian I sheets and 
dunes (Heart) 

12. Muskeg 

Rapidly drained 

PRODUCTIVITY CLASS IV: LESS THAN 50 FEEl' AT 80 YEARS 

Organic cap over heavy 
clay loam to clay 

Very poorly drained 

Site 
Index 
(feet) 

95 

90 

90 

Po7 

82 

7S 

74 

60 

(50 

8 Soil series names arc for soils on similar parent materials on the High Prairie and McLennan 
Sheets (Odynsky, Wynnyk and Newton, 1952). 
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Fir;ure 2. HaxinnIDl dominant hcip,h t p,rowt:.h (in feet) for white 8pruc� lit AO years hy 
parfmt ml1.t.nr.inl nnri 30il mr)isLure status. Oh lique 11nl')3 separatp. the 
productivity claf\sen f;iven in Table 2 • 

.--------------------------------------------------------------------------- : 

Increaning soil moisture .. 

r- -------------------�----------�--------,_--------_r----------r_---------

Aeolian 
sand 

Hapidly 
drained 

60 

'dell Hoderately Imperfectly Very poorly 
drained ' ell-riraincd drained drained 

I I I I I / I I I I I I / I I : 
III 1/ I I I �----------I- - - - -71 - - - - - -1- - - - - -1- - - - - -1- - - - - -

/ I I I I Coarse 
gNvelly 

alluvium 

/ I I I I I I 1 I 
/ 1 

II 
1 1 I / I I 1 I �--------I- _____ 1_ - - - -_y-_____ 1 ______ ,_L' __ -_ I /1 I {" Alluvium: 

stratified 
sand and 
silt 

I / 1 1 / 1 82 / 1 95 / 1 , I I 
II I I / I 

+---------1------l-- - - - -1- - - - - -I-f - - - - :- - - ---(I I I, I Alluvial-lacustrine: 
sandy loam, loam and 
silt loam 

I _I ,.. I /' 90 /1 84 I I I I I 
II I I / I I +---------- - - - - - -1-- - - - -I- - - - - -1- - - - - - ,- - - - -/ 
/1 ' I  I I / 

Till: 

Till 
with alluvial 
cap 

I I / 1 1 /1 90 1 84 I f I I I I 
II I 1 II I ----1: - - - - - t - -t - -i-- - - - - � - f---
I I 87 1 1 / \ 1 I I 1 : III 1 I I I 1 / 

+---------i - - - - - -\- - - - - - I- - - - - -1- - - - - - r - - -- -I 1 I 1 I / 

Lacustrine clay 

Muskeg: organic 
cap over heavy 
clay loam or 
clay 

I I I I I I 84 78 Y 74 / I 1 /1 / I I , I I - - - - - - 1- - - - - - if - - - - -I- - - - 7 - r - -)-- -I 1 1 I 1 1 1 / I I 
: : : / 1/ < 50 
1 I 1 I: IV 

"------------ - - - - - - - -- - - - - - -- - - - ----- - - - - - -



Lacustrine 

Donnelly 
"11 drained to 

b!perteetl1 drained 

_ St>ruco - _  
Shrub - Horaetail - Noaa 
Camlunit,y 

Kathl"n 

Poorly drained 

Block Spruce-Tamorock 

Labrador Teo -Cranberry � 

4 - 5 incheD raw and 4 _ 1.8 inch!!8 ra-" and fennent.ed humus 

te:l"lllfmted hlJlllWl. over c la.,y OVftr clq lo!UII to ela, 

10. to ela7 

Alluvial - lacustrine 

Kathleen 

Well drained to 

:iJlq)err�t.l,y drained 

_ Spruce-At _ 

2 ineh68 hWiWS over 10-12 
inehes silt loam to sandy loam 

Snipe 
lIIIporteetq drained to 

poor lJ' dra1n«1 

Till 

White Spruce-Black Spruce 

IMt.t-er over loam to day loam 

FIGtII!B 3 

Braebum 
'1'i811 drained to 

moderat.elJ' well drained 

Whit. Spruce-Aspen-Balsam Popfor 

FOREST AIm SQIL RElATIONSHIPS, 

SCHBKATIC SECT.D.m N.&\R SHITH, ALBSRl'A 

Aeolian 

H._ 

Rapidl,y drained 

Jock Pine-White Spruce 

Dry H.ath -Shrub C_y 

ealeanous la3er at 1.8 to 

)0 inches depth 

Alluviot 

Alluviura., High Prairie 

Moderatel¥ well drained 

to poorly drained 

WM. Spruce-Alpen-BoIsOm Poplar 

Shrub-(_I) -Mon Ccmmunil)' 

2 - J inches hUl'llUS on 
deep sandy and silt 1081IIII 

� 
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Productivity Clasa I includes the hest white spruce sites, on 

which a rate of maximum height growth of over one foot per yel'lr (ahove 

brA�st height) is attained. In loam and clay loam noils the moisture 

status is well drained to moderately well-drained and on sandy and silty 

soils it is moderately well-drained to poorly drained. The shrub-moss 

community is characteristic on the moderately we 11 drained Bites and the 

shrub-horsetail-moBs occurs on the poorly drained sites. Typical species 

are Viburnum erlule 9, Rosa acicularis, Aralia nudicaulia, J.1ertensia 

paniculata , Cornus canadensis, Mitella nuda, Linnea borealis, Hylocomium 

splendens� Pleurozium schreberi, and Hypnum crista-castrensis. Eyuisetum 

spp. are characteristic of the lowland alluvium sites. 

In Productivity Class II the rate of maximum height growth for 

white spruce dominants is approximately one foot per year (75 - S5 feet 

at SO years). The characteristic vegetation is the shrub-horsetail-moss 

COIT�ity and the Labrador tea-cranberry community occurs on the wetter 

moisture regimes. Devil's club and fern communities are found on same 

poorly drained al luvial-lacustrine sites. Frequent species on the wetter 

sites in Class II are Cornus stolonifera, Viburnum edule, Rubus pubescens, 

Eguiseturn sylvaticum, §. arvense, §. prat� and Hylocomium splendens. 

Near Lesser Slave Lc1.ke there are local occurrences of a fern type 

(Dryopteris d isjuncta , 12. spinu losa ) and a devil's club (Oplopanax horridum) 

ty pe. 

9 Names of vascular plants follow Moss (1959). 

10 Names of mosses follow �Jatson (1959). 
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Productivity Class III cOtnpris��s ':Iet ponrlmi ;md la cl1st,rine sites 

:18 �,.,rell :�ts tlw dry aeolian �litcs. Dominan t \,.,rhitn spruce roach SO-7L, feet 

at 80 years of age. Th e wet sites are typifier! hy the L ahrm:lor t"!a-cran­

berry conu111mity. Black Spruce anr! tamarack often share such s ites with 

.. h ite spruce :md th e follm'.ring species are abundant in the p,round vegeta-

tion: Ledum groenlandicum, Vaccinitm-vitu�-idaea var. minus, Va ccinium 

myrtilloides, 0phagnurn SPp., Gaultheria hispidula, and Caltha palustris. 

Less ahunrlant s pecies are §.yllisetum spp., Hyloc()Mium G plendens , Pleurozium 

s chreberi, Hypnum c rista-castrensis and a number of shrub species. On 

dry aeolian soils ,jack pine often shares the s ite with white spruce. The 

dry heath-shrub corrununity has as abundant shrubs Arctostaphylos �-ursi, 

Vaccinium caespitosum , and Vaccinium m,yrtilloides. A Cladonia sp. is also present 

Productivity Class IV comprises muskegs where th e Labrador 

tea-cranbel'ry-peat moss comnunity is cornman . Here ·,hite spruce is 

associuted {{ith bla.ck spruce, t;llnarack, a.nrl ','1hite hir'ch. 

The parent materials in Pl'oductivity Classes I and II support 

most of the economically imnortant forests in thE'! study area. A summary 

of productivity da,ta from 6A l"�pres entative plots on SOMe of the pa.rent 

ma.teda I s is given in Table .3. The tab La is rles criptive, and gives per 

acre figures for well-stocked spruce-aspen stands with some variation in 

stockin,r; level and species composition on different soils. 

DISCUSSION 

Tree vro;'lth :md species composition in the study area are linked 

i,.,rith pa.rent material and drainage. The relationshiDs are only general; 

this is becaus'3 of the :'econnaissance survey-type sampling which was 



Table ,. S1lllDa17 o£ :f'orest 1ud pL"Od.uct1v1ty" l.ewl..s � lZ 
the major parent -.tar1al8 1a the � al"8L • • 

lumber Basal. area! acre; aq.ft. 
ot Stand All 

Total. vol.rat/acre; cu.ft!3 
All 
species 

)Jereh. vol../am:e; board tJ 
All. 

Parent. mater1.aJ. ��� age �_ �_ter8 u��_ CaD1te:rs Con1ters speeies 

Productivity Class I 

Lowland alluvial 
(Alluvium, High Prairie) 

Alluvial-lacustrine 
(Kathleen) - well-drained 

Till (Braeburn) 
well drained 

Till with alluvial cap 
(Braeburn) 

Productivity Class II 

8 

10 

16 

U 

no .:t 2) 171.! 55 

104 ! 14 lSl.t·'i!!} 

106 !:?S 144 ± 3S 
12) ! 8J 158 ± 52 

191 .:t 15 

a>3,!12 

119 .:t a> 

2l.1.! :n 

6 .4:59 .! 1,995 7,241.:t IJ44 3),913 .:t U.0?2 36.�3.:t 4,21.4 

5,081. .:t 1. 'i!!}2 6,8)3! 3� 22,868.:!: 8,007 'i!!},603,! 3,139 

4,648 .:t 968 5,625! � 21.,43)! 6.922 24,95O! 5.957 

5.368! 1.690 7.0'i!!},! 2.- :?S.6lI6 ± U,198 '3,069 .:!: 13.m 

Lacustrine (Donnelly) 3 85! 16 1.S4 ± 39 190 .:t 21. 4.265 .:!: 1.1.09 5,'73.:t 'i!!}2 15,�2 ! 7,8&1 17,13).:t 5,26) 
well drained 

Alluvial-lacustrine 8 
(Kathleen) poorly drained 

Till (Br�eburn) poorly 6 
drained 

Alluvium (terrace) 
(Heart) 

6 

108 .:t 28 156 ± 41. 
105 .:t 19 145 ! 1.8 

104! 3 149! 2 

17/! 19 
1'(6 .:t 1.2 

1.63! 3 

U Basls tor table: 68 one-titth acre growth aM 11eld plots. 

5.m ,! 1,'189 5.609! ?48 22.695 ! 
4,660 ! .s6o 5.4?9 ! )66 2),S6l ! 
4.436 ! a> 4.757 + 6 17.380 ! -

12 BaDge ot two standard deviations about the lIeU _cept1Dg the l.acnJ8't.1."1n ceMition where total. ruge 1s give. 

13 Beterence: Ha.cLeod, W.Ke ud A..W. 8J3th. 1955. Y1el.d. or .... en-aged, � stocked spruce-poplar et.aada 1a 
DOrtbem Alberta. canada, Dept.. RortherD Jtta1rs ud Jlat1oJaa1. Beaoureea. !'UNStory Bl'UCh, 
FOl"eSt Research Division Teoh. Iote 1.8. 

9,017 24,,17 ! 6 .426 

3.642 23.877 .:t 2.443 

2,1.6S 18,)22 ! 2,Sl3 

..... 
-.J 
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nmployed. The classification in Table 2 is a ranking of physiographic 

sites hy dominant height gravth of white spruce. Different numbers of 

observations were tf.l.ken on different par ant mater'ials, hence va lid 

statistical tests were not made. As the need for more precise forest 

land classification arises, the forest might first be stratified b.f 

parent matedals and drainage classes and then an equal number of spruce 

growth samples should be taken from each parent materilll-drainage class 

combination (Duffy, 1962a). 

White spruce height growth in the study area is best on moisture­

retentive clay loam soils and on sites >mich, because of position, have a 

continuing supply or moisture from laterally moving ground water or from 

the water table. Such sites are not prone to summer droughts which occur 

in Alberta periodically and which have been studied in conjunction with 

available soil moisture in another section of the Boreal Forest (Duffy, 

1964) • 

White spruce height growth decreases on wetter or drier sites 

than the optimum mosic sites mentioned above. Kirby (1962) also found 

this in Saskatchewan. There the best white spruce growth occurred on 

moist steep slopes where the soil moisture is maintained by ground water 

seepage; intermediate growth was observed on fresl1 to moist till and on 

alluvial-lacustrine soils, and poor growth was recorded on wet, poorly 

drained situations. 

White spruce grows on almost all soils in the study area except 

dry coarse sands and wet bogs. Its tolerance to extremes of soil moisture 

is related to a flexible rooting habit. A taproot form occurs on well 
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dralnnd sites on upland tills, dry alluviu m and rleolian 5'lnds. The tap­

root and other vertical roots have access to subsurface moisture; well 

developed lateral roots receive moisture f rom the unper soil horizons. 

Un poorly drained and wet sites (lacustrine and some lowland alluvium) 

one or more whorls of lateral roots develop from the stem as the ground 

cover of moss becones deeper. These replace lower lateral roots which 

are in the zones of excessive moisture. This multi-layered root form 

is senn on white 8pruce trees growing on soils with high water tables. 

Several applications of the proposed classification are sug­

gested. In a forest land inventory survey of a 1,000 square mile manage­

ment unit north of Lac la Biche (Area B in Figure 1), white spruce sites 

were rated according to the classification in Table 2. It was found 

that the classification wa.s useful without modification as maximum 

dominant heights of white spruce on the principal parent materials in 

Area B fell within the Productivity Classes for data from Area A. 

Seeding and planting operations are on the increase in the 

l-1ixedwood Forest. White spruce seedlings are being established under 

pure aspen stand s which are presently unmerchantable. It is suggested 

that th e proposed classification be employed in these forest regenera­

tion operations; a greater return will be realized from plantations 

situated on sites in Productivity Class I (Table 2) than on sites 

situated lower in the table. In this regard Denyer (1960) has found 

that yellow stringy butt rot (Flan�ula alnicola (Fr.) Kummer) occurred 

more frequently in white spruce trees of all ages on recent alluvium, 

till and dry elevated alluvium sites than on dry aeolian soils and 

poorly drained lacustrine sites. Hoist to wet soils with a non-calcareous 
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parent materiill and an acid Ae horizon furnished suitable conditions for 

the establ ishment of .E. a.lnicola. The rot accounted for 17 per cent of 

the total decay volume in white spruce in Alberta and was the most 

import�nt butt rot in the Smith-Lesser Slave Lake study area. 

Scarification for improved regeneration is the subject of 

current operational trials in the Mixedwood Forest. SomP. sites are un­

suitable for scarification because of heavy ground vegetation or poor 

drainage. Where topography an::l soil texture pennit good drainage on 

prime sites which are problematic for spJ'uce regeneration, scarification 

is being tried. Problem sites are found on lowland alluvium, well-drained 

alluvial-�acustrine and till. 

Wind throw is a problem on soils with high water tables where 

white spruce develops a plate-like root system. Lacustrine and alluvial­

lacustrine ( ponded) sites are in this category. Following heavy rains 

in June and July, residual spruce in partially cut-over areas on these 

sites are often prone to wi�dthrow. 

Construction of access roads for logging and oil exploration 

in the Mixedwood Section is complicated by a lack of suitable materials 

for roadbeds, by wet seasons, and by poor drainage. The ma.in sources of 

aggregate materials (sand and gravel) are in coarse, gravelly outwash and 

alluvial terrace deposits  and in eskers. These landforms may be identified 

on air photo s but ground checking is necessary to confirm the suitability 

of the sand s and gravels. Occasi onally thin veneers of fine textured 

soils ( silt loam t o  clay loam) cap otherwise satisfactory deposits of 

clean aggregate. Beach deposits of sand and gravel are not cammon in 

the s tudy area, however they do offer a good road building chance on the 
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shore of Lesser Slave Lake where they are rnanped as the Clouston and 

Grouard soil series (Udynsky, Wynnyk, and Newton, 1952). Another beach 

line remnant with good roadbuilding potential lies east of the present 

shore of l-lacMillan Lake north-west of Lac 1a Biche. Some photo typing 

is illustrated in Appendix IV together with a prelirninar,y photo inter­

pretation key for the identification of parent materials in the study 

area. 

The Alberta Soil Survey has issued soil reports and maps for a 

large portion of the Mixedwood Section which lies south and west of the 

study area. These publioations are very useful for forest management 

purposes. This has been demonstrated for the Rooky Mountain House Sheet 

in the Foothills Seotion of Alberta (Duffy, 1962b). It is recommended 

that forest growth be sampled on the forested soil series on the Ryoroft 

and Watino (Odynsky and Newton, 1950), High Prairie and MoLennan (Odynsky 

et al, 1952), Grande Prairie and Sturgeon Lake (Odynsky et al, 1956) and 

the Beaver10dge and Blueberry Mountain (Odynsky et a1, 1961) Sheets so 

that soils reports and maps for these areas can be employed in conjunction 

with this proposed classification in forest land rating. This also 

applies to preliminary soils reports from the Alberta Soil Survey Helicopter 

Project the purpose of which is the location of potentially arable land 

in Northern Alberta. Most of the Mixedwood Section has been extensively 

surveyed and Linds� et al (1958, 1959, 1960, 1962) have summarized 

climatic data and soils analyses and have suggested soil series names 

for some soils. 
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SUMHAHY AND CONCLUSIONS 

lihite spruce growth on different soils was studied in an 

extem�i.ve reconnaissance survey of accessible portions of the liixedwood. 

Section. Soils and drainage data were correlated \1ith spruce height 

growth as a basis for a prelirdnary fores t land productivity classifica­

tion . 

It was fOlmd that: 

1. A suitable site index for white spruce is maximum 

dominant height at 80 years . 

2. The best spruce sites ($5-95 feet at 80 years ) are on 

well-drain ed soils on alluvial, alluvial-lacustrine, 

and till parent materials .  

3. Less productive sites (75-84 feet at 80 years ) o ccur 

on imperfectly drained to poorly drained s oils on 

lacustrine cl�s, alluvial-lacustrine parent materials 

and on rapidly drained soils on elevated alluvial 

terraces .  

4. Poorest spruce growth (50-74 feet at 80 years) is found 

on wet, poorly drained c lay soils and on dry aeolian 

sands as ''1ell as on very poorly drained muskeg sites 

(less than 50 feet at �o ye ars). 

The basis for the classification is that parent materials and 

drainage classes should he differentiated because of their different forest 

cap abilities . The c lassification proposed ranks physioi:r aphi c  sites in 

decreasing order of productivity according to maximum dominant height 

growth in spruce. It is a tentative categor ization of forest land for 

a portion of th e Mixedwood Section . 
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Appendix I 

GLOSSAHy
14 

Aeolian depos its - Wind land material 

Alluvium - ivater transported J recent ly deposited material on which the soil 

forming pr ocesses have not acted long enough to produce distinct 

soil horizons. 

Calcaroous material - Containing a relatively high percentap,e of calcium 

carbonate. Effervesces visibly when treated with hydrochloric 

acid. 

Con sisten ce - The relative mutual attraction of the particles in the 

whole soil mass or their resistance to separation or deformation. 

Horizon - A layer in the soil approximately parallel t o  the land surface, 

with more or les8 well defined characteristics, that has been 

prod uced through the operati on of soil building processes. 

Lacustrine materials - Materials deposited by or settled out of lake 

waters. 

Landform - A topographic and geologic feature of the landscape, recognized 

and identifi ed by its form and nature as determined by its 

relief and geologi c materials res pectively. 

Land type - A land pattern composed of �epeated occurrences of a landform . 

Orthic - A term used in soil classification, to denote the sub-group that 

t ypifies the central concept of the great group. 

14 Several definiti ons are from Odynsky et al (1961) 
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Parent material - The unconsolidated mass in ',.,hich the soil cleve lops . 

Ppat - Unconsolidaterl soil material consisting largely of undecOMposed 

to parti ally decomposed organic matter accumulated under 

conditions of excessive moisture. 

pH - A notation used to designate the relative acid ity or alkalinity of 

soils and othe r  material s .  

Phys iograp hic sit e  classification - A categorizati on of f orest land 

pr oductivity using t opography and s oil factors as classifica­

t i on criteria with in a homogeneous regional c limate. 

Profile - A vertical s e ction of t h e  soil through al l its h orizons and 

extending into the parent materia l. 

Site - The edaphi c, climatic, and biological environment as it affects 

the forest stand. 

Soil m oisture status -

1. Rap idly d rained - S oil moisture c ontent sel d om exceeds field 

capacity in a�v h orizon except im mediat e ly after water add itions .  

Soils are free o f  any evidence of gleying throughout the 

profil e .  Rap i dly drained s oil s are conmlon1y s oils of coarse 

texture or soils on steep slopes. 

2. Nell drained - Soil mdsture content does not normally exc'�ed 

field capacity in any h orizon (except p ossibl y  t he C) for a 

significant part of the year . 

They are us ua lly free of mottling in the upper three 

feet but may be mottle d below depths of three feet. B horizons, 

if p resent, are redd ish, bro'..vnish, or yello'.ash. 
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3. �lodcr::ttcly well-drained - ;)oi 1 moiu ture i. n (�xcess of' finld 

capaci t;' remain" for a small but uignific'l.nt pedod of th e 

ye,'lr. 

The soils are commonly mottled in the lower Band C 

horizon s or below a depth of bro feet. The Ae horizon, if 

present, may he faintly mottled in fine-textured soils or 

in medium-textured soils that have a slm'll y permeable layer 

below t he solum. In grassland soils the B and C horizons 

may be only fRintly mottled and the A horizon may be relatively 

thick and dark. 

4.  Imperfectly drained - Soil moisture in excess of field capacity 

remains in subsurface horizons for moderately long periods 

during the year. 

The B and C horizons common�y are mottled; the Ae horizon, 

if present, may or may not be mottled. The matrix generally 

has a lower chroma than in the well-drained soil on similar 

parent material. 

5. Poorly drained - Soil moisture in excess of field capacity 

rem.'iins in all horizons for a large part of the year. 

The soil profiles shmv evidence of strong gleying. Except 

in high c hroma parent W.'iterials the B, if present, and uppe r C 

horizons have mat rix colors of 10'1'{ chroma. Faint mottlit1f, may 

occur throughout. 

6. Very poorly drained - Free wrtter remains .'it or Hithin 12 inches 

of the surface most of the year. 
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The s oil profiles show e vidence of vflry strong gleying . 

Subsurface hori z ons aj'e of low ch roma ana yello:.rish to bluish 

huea . Mottling may be pres ent but at d epth in the prof! le o 

Very poorl y-drained soils usually h ave a musky or peaty surface 

horiz on .  

Stratified - C omposed of or arranged in strata o r  laye rs .  The t e rm  i s  

applied t o  parent materials . Those layers that are produc ed 

in s oils by the proces ses of s oil formati on ,  are called soil 

horiz ons , while those inherited from the parent material are 

called strata.  Thin hori zontal laye�s are often referred to 

as laminae , strata up t o  12 inches in thickness as band s , and 

those over 12 inches are referred to as beds . 

Terrace - A flat or undulating plain b ordering a river or a lake . M� 

streams are b ord ered by a series of terraces at different 

levels indi cating flood plauls at successive periods . Some 

older t erraces have became more or l es s  hilly through dis­

secti on by streams or \dnd act ion .  

Ti ll - A heterogeneous mantle of stones , gravel ,  sand , silt and clay 

depos it ed by a glacier. 

Till plain - A level or undu lating land surface covered by glacial till. 

dater table - The upper limit of the part of the s oi l  or underlying 

material wholly s aturated tdth water . 
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Appf-mdix III 

CHECK LIST OF PLANT NAMES FOR 

THE B . 18a SECTIUN UF ALBERTA 

Abip.s balsamea ( L . ) Mi ll. 

Achillea millefoliu m L. 

Actaea rubra ( Ait . ) �filld. 

Alnus cris pa ( Ait. ) Pur sh 

Alnus tenuifolia Nutt . 

Arnelanchier alnifolia Nutt . 

Anthemis cotula L. 

Apocynum andros aemifolium L. 

Aquilegia brevistyla Hook. 

Aralia nudicaulis L. 

Arctostaphylos uva-ursi ( L. )  Spreng . 

Arenaria lateriflora L. 

Aster ciliolatus Lindl. 

Aster conspicuu8 Lin dl .  

Aster s p .  

Betula papyrifera Marsh .  

Cdlamagrostis canadensis (Michx . ) Bp.auv. 

Calromagrostis sp . 

Caltha palustris L .  

Campanula rotundifolia L. 

Cardamine sp. 
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Carex ap . 

Chenop�lium capitatum (L . )  Aschers . 

Chenopodium hybridum L. yar e gigantospermum (Aellen) Rouleau 

Chrysosplenium irniense Rydb. 

Circaea alpina L. 

Cladonia sp . 

Comandra pallida A.  DC. 

Corallorhiza trifida Chitelain 

Cornua canadensis L.  

Cornus stolonifera Mich x .  

Corydalis aurea Willd . 

Delphinium glaucum S. Wats . 

Descurainia sophia (L.) Webb. 

Dicranum ap. 

Disporum trachycarpum (S. Wats . )  B . & H . 

Dryopteris disjuncta (Rupr. )  M orton 

Dryopteris spinulosa (Muell.) Ilatt.  

Epilobium angustifolium L. 

Epilobium glandulosum Lehm. 

Equisetum arvense L .  

Equisetum sylvaticum L. 

Equiaetum pratense F..hrh . 

Fragaria vesca L.  

Fragaria virginiana Duchesne 

Galium boreale L.  
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l ; ' I i Ulfl. tri t' irhnn L .  

( ; ' 1 \ i l lm tl'if l o1'l Un Hi chx. 

( ;. Lu lLhe ria h ispidula ( L . ) Bi[;ol . 

(�(�on ul(')n l iv icl um (Hichard s . ) Fern . 

GUllm ll111crophy llum ''''i lld . 

Geranium bi ckne llii Britt . 

Gooclyera re pens ( L . ) R .  Hr . 

Herac1el.lm lanatlUTI Michx. 

Hieracil1ID umbel latum L .  

Hyloc omium splendens (Hedw. ) B .  and S .  

Hypnum crista-castrensis Hedw. 

Impat ieno occid entalis Rydb . 

Larix 1aricina (Du Roi ) K .  Koch 

Lathyrus ochroleucus Hook. 

Ledlun groenl andicum Oeder 

Lilium philad e lphicum L .  var . and inum (Nutt . ) Ker 

Linnae a b or e alis L. var . americana (Forbes ) Rehd . 

Lonicera gll1uces cens Ryd b .  

Lon i ce ra involucrata ( Richard s . ) Banks 

Lyc opod hun annotinum L.  

Lyc opod ium c Ompl'l.nlltum L. 

Lycopod ium obs curum L. 

Lycopod ium t ristllchy\un Pursh 

Hai;mth emum canlldense Desf . var . inte rius Fern . 

Nenthll arvon s is L. var .  villosa ( 13ent h . ) S . R .  St eivart 
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Hertensia paniculata (Ai t . )  G .  Don . 

Nitella nuda L .  

Hnium s p .  

Mon��ses uniflora (L.)  A .  Gray 

Oplopnnax horridum (Sm. ) Miq . 

Osmorhiza obtusa (C . & R. ) Fern . 

Petasites palmatu8 ( Ait . ) A .  Gray 

Petasit e s  s agittatus ( Pursh ) A .  Grq 

Picea glauca (Moench ) Voss 

Picea mariana (Mill . ) B . S . P .  

Pinus banksiana Lamb . 

Pinus contorta Dougl. var .  latifolia Engelm. 

Plantago maj or L .  

Pleurozium s chreberi ( Brid . )  Mitt .  

Polygonum s p .  

Polytrichum sp . 

Populus balsamifera L. 

Populus tremuloid es l-1ichx. 

Potentilla monspeliensis L. 

Potentilla palustris (L. ) Scop .  

Prenanthes racemosa Michx. 

Prunus d emissa ( Nutt . )  D .  Diet r .  var .  mel�nocarpa ( A .  Ne ls . )  Sarg e 

Pteretis nOOu losa (Nichx . ) Nieuwl. 

Pyrola asarifolia Michx. 

Pyrola s ecunda L. 
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Pyrola virens Schweigg . 

Ranun culus macounii Britt . 

Ribas glanrlulosum Grauer 

lUbes hudsonianum Richards . 

Ribas lacustre ( Pers . ) Poir. 

Ribes oxyacunthoides L. 

Ribes triste Pall. 

Rorippa islandi ca ( Oeder) Borbas 

Rosa a ci cularia Lindl .  

Rubus a caulis Michx. 

Hubus pubescens Rai. 

Hubus strigosus Michx. 

Salix behhiana Sarg e  

Shepherdia canadensis ( L . )  Nutt . 

Sium suave Walt . 

Smilacina stellata ( L . )  Desi. 

Smilacina triiolia ( L . ) Desi . 

Solidago lepida DC . 

Sphagnum ap.  

Stachys palustria L .  var. pilosa (Nutt . )  Fern .  

Stellaria longiiolia Huhl. 

Streptopus amplexifolius ( L . ) DC . 

Symphoricarpos albus ( L . )  Blake 

Thalictrum venulosum Trel . 

Trientalis borealis Rai. 

Trifolium hybridum L.  
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Urt ica Rr�ci lis Ait . 

Vac cinium ca�5 pit,osurn l1ichx. 

Vac c inium royrtilloid es Michx. 

Vacciniurn vitis-idaea L. var . minus Lodd . 

Viburnum edule (Michx . ) Raf. 

Vicia amedcana Muhl. 

Viola renifolia A .  Gr� 

Viola rugul08a Greene 
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Append ix IV 

AEHIAL PHVl'O INTEHPlth"I'ATION 

1. Prnliminary photo interpretation key .  

2. Site class ific ation for' an are a  on the south shore of Fa'ofcett L!:!.ke . 

Twp . 72 , H .  26 , \'1. 4th . 

3 . Beach remnant . T,tlp . 74 , H .  17 , �V. 4th.  
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1.  Pre liminary phot o  intorpretation key 

Tt h t . t t t '  f f t '  1 I ' 115,  I ) e  p 0 , 0 :tn e rpre , <t l on 0 �;ur ;] en r.ia ,crla .8 anr n O]. s 1 8  a 

m0ans t o  forest land cla�; fdfic, lti on in the Hixedl>-TOod Secti on .  Th e follcrli-

ing kfW is presenten n s  a pr(�lid. nHry r;uid e .  

1 . 

2 .  

3 . 

4 .  

a )  t erl'ain flat t o  und ulating • • • • • • • • • • • • • • • • • • • • • • • • • •  2 

b )  t errain rolling t o  hilly • • • • • • • • • • • • • • • • • • • • • • • • • • • •  3 

a )  drainage pattern strongly d eveloped • • • • • • • • • • • • • • • • •  4. 

b )  drainage pattern weakly d eveloped or abs ent • • • • • • • • •  5 

a )  land forms are regular or semi-regular barchane 

dunes � or long sheets or ridges ; jack pine , 

white s pruce or aspen cover • • • • • • • • • • • • • • • • • • • • • • • • •  

• • • • • • • • • • • •  Aeolian sand ; Heart s oi l  se ·�ies . 

b )  landforms irregular or jumbled • • • • • • • • • • • • • • • • • • • • • • 6 

a )  eros i on patte rn : l-dde rounded gullies ; black 

s pruce-white s pruce cove r ; aspen sparse • • • • • • • • • • • • •  

• • • • • • • • • • • • • •  L.custrine . Kathleen s oil seri es . 

b )  erosi on ; '..rid e ,  r ounded gullies .  Flll.ts covered 

by muskeg :mel by black spruce ;md tamarack stand s  • •  

Lacustrine poorly d rained . Kathleen s oi l  series . 

15 Soi ls on these landf o}�s rese�ble thes e s eries as described in the 

s oil survey report f or the High Prairie and HcLennan Sheets 

( Odynsky, i1ynnyk , and Nel-rton , 1952 ) . 



5 .  

6 .  

::1. ) 
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f lat t o  g(mt ly sloping � vThito spru co-n.spAn cover 

• • • • • • . • . • • . • • • • • • Uutl"i;wh. C l oust on soi l. s � ries . 

b )  dr'li nar;n pattEn'n : fOl'l'lnr strcllIl1 chc.nnels eviden t 

near nod ern strenJ'ns ; ,(hite spruce-aspen-balAatTl 

poplR.r cover • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • 

Lowland alluvium. Alluvium, Hipp Prairie s oi l  series . 

c )  d !'ainR.ge pattern weakly developed ; situated in 

elevated placp.s R,rl jacent to abandoned or modern 

stre am  ch anne ls, white spruce-aspen cover • • • • • • • • • • •  

a)  

• • • • • • • • • • • • . • • • • • • • I�levatHd, Ill1uvial tel'races ; 

sandy soils ; HeHrt 8 0il series . 

topography rolling to hilly wi th knoll and kettle 

features ,  white spruce-aspen cover • • • • • • • • • • • • • • • • • •  

• • • • • • • • • • • • • • • • • • • • •  Braeburn s oil series in well-

drained pos itions ;  Snipe soil series in poorly drained 

situation s .  

b )  upland wit.h rolling topography, often with broad 

slopes ; white spruce-aspen COVAr • • • • • • • • • • • • • • • • • • •  

• • • • • • • • • • • •  Ground moraine. BrR-ehurn soil series . 

c )  topography rolling t o  hill y ;  sites occupy old s tr«"am 

chl1nnels ami bays or enclosl'ld depressions • • • • • • • • • • • 

Alluvi al-h,custrine ; Kr.th leen soil series . 
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2 .  S ite c lassification for an area near the s outh sh ore of Fawcett Lake . 

� .  72, R. 26, W. 4th . 

Leeend 

Kt • • • • . • • • • . • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Kathleen soil series 

Bb • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • •  Braeburn s oil series 

Roman nUl1erals ind icate productivity clas ses from Table 2.  





an area near th e south shore of 



3 .. 
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