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A!STRACT 

The importance of forest land class1t1catioa for 1Ddutrial and 

government terestry apnci.s is described together with pre«r8ll8 or sup­

porting s.U and geolo87 surveY' organizations. 

merta soils and torests are renewed and a 'f'arietY' or aajor 

research findings are presented. Put research has tollowed a pby-eio­

graphic approach, with parent material and drain ... e clus being the aajor 

classification criteria. Most classUications haTe been developed tor 

general productive capacitY' but others have dealt with regeneratioa 

potential on cut-over lands and with statistical analJaes ot site-tact or­

tree growth relationships in pine torests. 

Current forest land research tollows the s.. phJ8iographlc 

approach but with the emplO7Jllent ot more con trolled uperiaentation and 

sampling methods. 



F�T LAND CLASSIFICATION IN ALBERTA, CAHAnAl 

2 P. J. B. Dulf,. 

INTRODUCTION 

Deciaion making in forelt relource JUIlagement in Alberta haa 

required the developaent ot foreat land clasliflcations for difterent 

purpoeel. Broad clallel or land productivitl are mapped b7 the Alberta 

Foreat Sen-ice for the preparatlon ot manag_ent plana. .l land 1rrtento17 

11 maintained b7 Horth Westem Pulp and .Power Limited at Hintcm tor 

p1dance in regeneratlon plana, road. location and in wood 71e14 pre­

dictions. The Federal Department of Porest17 hal conducted research in 

forest land claeaificat.lonl at RYeral lites in AlbertaJ the Crowsnest 

Forest, the Bow Forest, the Clearwater Forest, in the High Fool;h11le at 

Hinton, in the LoIir roothll.le weat of Roclq KOmltain Houee, near Whitecourt 

and in the Lelaer Slave Lake - Lac 1& Biche area. 

Forest land claes1tlcation haa been areatq usiated in Alberta 

b,. Provinclal and F.era! 8011 &arYela and bl the Geological Survel 01' 

Cauda, Plelstocene 8eetl-. 

1 Baaed on a paper &ivan at the Vlllth CC?JlgI'8" or the Internat.lonal 
Soo1et.1 ot SoU Science, Ccma1aalon' (SoU Geneala, Clua1tlcaticn 
and Cart.ograplv'), Buchareat, R.anla, Sept""r 2, 1964. 

2 leaearch otflcer, Canada, Dept • .rorest17, CalgarJ, Alberta, Canada. 
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The purpoee ot this paper is to r8Tiew recent Alberta torest 

land claesitication researob and to ,ive a discussion of current methods. 

ALBERl'A SOIIB AND FORESTS 

The Province of Alberta is 256,000 square miles in area and 

includes the eut slope of the CeIladian Bock7 Mounta1ne, the foothills 

and a plains regiOl'1. Over halt of the total area (56%) is forest land, 

being concentrated in the northem halt and along the foothills. Dark 

are,., Dark Ore, Wooded and Grey Wooded soile are the soil zones associated 

with foreets (Figure 1). 

Agricultural soils are concentrated in the southeast quarter or 

the Province and in the Peace River Block in the northwest. The moisture 

deficit increases towards the southeast and this is reflected b.1 the soil 

zOI'l&tion. Brown soila pmcll1.nate in the dr7 belt and with increased 

lIOiature, so1l zones progress troa Dark Brown to Thin Black and Black soils. 

Higher levels ot moisture are associated with Dark Gre" Dark Gre, Wooded 

and Gre, Wooded soila. Brown Wooded md AOid Brown Wooded soUe have been 

described in the northeast corner of the Prcwince. 

Forest cover is found on Dark Grq Wooded and Gre, Wooded so1le, 

that is on all soile except the Brown, Dark Brown and Thin Black soils. 

Regional forest descriptions are given in Bowe's "Forest Re8101'1s or Canada" 

(1959). A study or h1a descriptions of Alberta conditions will show that 

there is an approxlaate association between 80il zones and forest sections. 

In the Boreal Forest RegiOl'1, Thin Black so11 .. are ".oc.iated with the Aspen 
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Grove Section, where aspen (Poeglus ttemuloidee) ie the dominant epeciee, 

GroT Wooded aoila "ith M1.xedwood Section (Picea glauca and �opul. 

tremuloides) and the H&7 -River Section, a northem variant or the HJ.:xed­

wood. GreT Wooded ao1la alao predaninate in the Upper and Lover FoothiUe 

Section ot the Boreal Forest Region where lodgepole pine (Pinue qontortc� 

var. latitolia) ie the dominant. The Acid BrOMn Wooded and Brown Wooded 

80ils are found in the Upper Mackenzie Section (Picea mariana, PinU8 

banksiana and Larix laricina). A substantial portion of the northem 

forest land ie in non-productive muskeg. 

REVI»I OF FOREST SITE RESEARCH AND MAPPING 

An important earlJ work in tore8t land mapping was Cros81e7' e 

forest soi18 report on the Kananukie Forest Experiment Station in the 

Sub-alpine Fore8t Region of west-central Alberta (1951). The Great Soil 

Group was empl07ed a8 a mapping unit, and approximate17 9,000 acre8 were 

mapped. Alluvium, Chemoza, Rendz1na,BrOMn Forest and. Podzol 80ile made 

up the main groups and their torest capabilities were di8cu88ed. No attempt 

was made to name or map 80il 8eriee becauee it Was not known what tore8t 

80il characteristic8 were of importance. Based on aample8 taken on a10 

chain grid of the entire area, the map and report 8erved aa "basis tor 

further investigation". 

In 1952 J. Quait.,3 initiated foreat site research in the Mixedwood 

:3 FormerlJ Fore8t!7 Officer, Department of Northem Atfairs and National 
Re8ources, Forest!7 Branch, now Department ot Forest!7, Foreat Research 
Branch. 
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Section of the Boreal Forest which constitutes about halt of the producti .... 

forest area of the honDO.. The work 1nvolm a ph7aiograFbio approach 

using the .ethocls of H1lla (1952) and soil JIOisture re,1mes were rated on 

d1tferent parent uterials4• A olusification of the principal draina,e 

oluses on each parent material resulted in a rating of forest land uaiDI 

aaxSnm dClli..nat he1pt ,rowth of white spruce at 80 )'HN u the site 

index. The best forest sites were found to ocour on well-dralned soils on 

allUYlal, aUUYlal-lacunr1ne, and till parent aterials. Less productive 

sites are on 1aperfectq drained to poorq drained soils on lacuatrine clqs, 

al11lri.al-lacuetrine soile and on rapldq drained eleyated ailuvlal terraces. 

Poorest sites are on wet poorq drained olq soils, on d17 aeoUan sands, 

and on wet JIlU8ke,s (Duff7, 1965). 

Land clusification was stimulated b7 new land settleaent pollcies 

which were adopted before 1950. Through the co-operati ... e work of the 

Alberta Departaent ot Lands and Forests and the Alberta Soil Surve7, 

boundaries were estabUshed which separated agricultural and torest lands. 

The first ID&p of these zones wae pubUshed in 1948 and showed areas to be 

withheld fna cultin.tion. This permitted the d8Y8lopment of forest mana, ... 

• ent plans of the zones classed tor torest use. Boundaries were and remain 

tentati" and are subject to change accord1n& to acld1tional soil and forest 

information. Th .. e procedures stimulated interest in the soil resources 

in the larp relati ... eq inaccessible (northern) portion of Alberta and 

4 Te�olo&7 is defined in a ,lossar,y in Appendix I. 
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subsequentl1 an accelerated prolra. ot preliminar,y soil survey was initiated 

using helicopter transportation. B.v this means about 87 million acres were 

examined between 1955 and 1965 inclusive. Potentiall1 arable lands have 

been delineated and at the s ... time, relatiYel1 permanent areu tor 

forestr,y development have been identitied (Odynslq, 1965)5. 

The Forest Surveys and Plannin& Branch ot the Alberta Department 

ot Lands and Forests has conducted a program of forest land classitication 

over the past decade. The work began with aerial photo interpretation 

(scale 113333) to separate forest land trcm agricultural land using topo-

graJ)h7 and drainage u claeaification criteria. Muskegs, marshes, erosion 

slopes, hill1 land and parts ot rolling slopes were assigned to permanent 

torest land for forest manag_ent planning (Fytche, 1964)6. Reid (1959) 

conducted a two-year survey of forest land productivity in the vicinity of 

Lesser Slave Lake and the Swan Hills .. The torest land was tirst divided 

into parent material clus8s. Then within the slope position categories 

the forest productivity (as estimated tram height - age data tor white 

spruce and trembling aspen) was correlated with such physical factors as 

slope, aspect, particle size analJaia and pH. The work was continued by 

P. Heringa and by J. Schal.kwyk. The present method is tirst to clusify 

a new survey area according to land types on aerial photographs. Land 

units are then ditterentiated according to recurring land t01'll8 and drain­

age pattenl. Then torest growth is sampled within each land unit. Finall1 

5 Odynslq, W. Personal Camnunication, January ll, 1965. 

6 Fytche, R.F. Personal Cammunication, April 10, 1964. 
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the preliminary photo interpretatiCll'l is corrected. and a forest land invent­

ory map (scale 1:126,000) is included. in a forest management plan tor the 

survey area. 

North Westem Pulp and Power Limited at HintCll'l, Albert,a manages 

a 3,000 square mile forest lease for pulpwood productiCll'l. Gimbarzevslq 

(1964) has caapleted a forest land inventory ot the lease area. The work 

was completed in two stages over tour yean. The tirst stage involved a 

general classification of a given compart,ment of land into "broad physio­

graphic units canposed of similar parent material" (land types) on aerial 

photographs ot a scale 1140,000. This initial breakdown ot surtace 

materials served to demonstrate general productive capacit,.. It was a 

toundation tor the second stage, the detailed classification of land fol'll18 

into tive productivity classes based upon wood yield per acre at a rotation 

age (SO years). This work is dQl'le on aerial photographs with a scale ot 

1:15,840 and is based on photo-interpretation and ground inspection of 

landform, regional drainage, erosional features, vegetation, tone and land 

UBe. The detailed land inventory map and report serves as an important 

reference for the assessment ot land capacity (wood yield potential), the 

establishment at management units, delineation ot areas tor summer or winter 

logging, the selection at high17 producti va sites tor higher inputs ot 

silvicultural practice, and the classification of surtace materials tor 

road location and constructiCll'l. The North Western land inventory is the 

largest industrial torestry project ot its kind in Westem Canada and it 

presents a demonstration ot the use ot a physiographic classitication in 

torest management. 
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Recentq the Department ot PorestJ7 haa been d.eloping torest 

land classitications ter produotivit7 and for regeneration appraisals. In 

weat-c.ntral Alberta a 8tud7 was Mde of an qricultural s01l survqreport. 

and map tor fwest17 purpos.s. The report coyere the Roclq Mountain Roue 

Sh.et and is rapresentati .... ot current recomaissanc. soil sU1'V'e78 being 

conducted in the forest-farmland fring. area of Alb.rta. Th. principal 

... alue of the .0U .urn7 report. to the forest manager is the record or 

location and extent of the dirt.rent .oil t1P8s. In addition, Wormation 

on the characteri.tic. of the soil and the terrain 111&7 be us.ful in pre­

dicting pot.ntial forest growth and in planning for planting operations, 

.... b.d preparation, cuttinc .. thods, and road location. Thre. .oil seri.s 

.... re ranked in ord.r of productirit7 uaiDa dcminant h.ight ot lodgepole 

pine at 557.ars as the site ind.x. 

In 1958, a regen.ration, ...... 81' Md. on logged-over l.aIld in the 

Croweneet For •• t to us •• s the ftriatiOD in .tocking per c.nt and numbers 

per acr. of reproduction and to relate .,. yariations to phJ'eiographic 

.ite and treatment factors (»a,- and Dutf7, 1963). Th. sit. claaaUicaticn 

was d •• igned .0 that simple phJ'eioaraphlc feature. could be us.d to etrat1f7 

the logged-over lands for reproductian .un.78 and tor silricultural treat­

.. nt att.r cutting. The purpos. of the .it. clu.iticatian was to gi .... sea. 

ph7eical rational. to •• ecllina •• tabli.haent and su"'!:nl. It waa the first 

Alberta regeneratian sunq to b. conducted within a .it. framework. 

Obrious ditt.rences in upect, upoaure, and slope were us.d as classifica­

tion criteria togeth.r with phJ8iographic factors of DlOi.ture regim., per­

meabilit7, and ecocl1l1ate (HUla, 1952). The following site claasitication 

was adopteeta 
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A. Bottadaml Alluvi ... 

B. Hoderate Slopea 

i) Ixpoaeel - poor17 clraineel 

Ixpoeeci - well elrained 

11) Protected - poorl1 elraineel 

Protecteel - well clrainecl 

C. Steep Slopecl 

i )  hposeel - well elrained 

11) frot,ecteel - well elrainecl 

A broacl relationship was el_CIIlstrateel between stocking ancl 

physiographic site classification ancl tuture regeneration surveya in the 

Crowsnest Forest ehould 71eld more uaetul results 1t conductecl within a 

framework of a s1m1lar physiographic .tratification. The class1tication 

emplO1ecl in this work proviele. a valuable basia for further regeneraticm 

research and torestl7 operations in the area. It was founcl out however 

that the most important tactors attectina pl'llinaticm and seedling develop­

ment are microendroluuntal. Thus the t7P8 of phpiographic aita class1tica­

tion usecl in this stucl7 ia onq mean1Dgtul where the erfects of _.1or aite 

characteristics are more iaportant than those of microeite tactors. 

In 1960-1961, a studT was macte of toreet lanct productivit,. be­

tween the Reel Deer anel Brueau Rivers in the roothills Section of Alberta 

to tacil1tate the prediction of 71elc1a tor loctgepole pine (Dufty, 1964). 

A prelJ.m1nar7 site claae1tication was developecl on the finding that pine 

growth cl1tfers between parent aterials. P1De growth in te� of dcm1nant 

height, average height, basal area per aore, and total voluae per acre il 
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better � the Loble)" soil serie. (till) than on the two �her solli in the 

study area (Caroline •• il series on lacustrine materials and the Horburg 

soU series on coarse araveU, alluvita). 

Corralati •• "tween Site, stand tactors, and pine growth were 

used to construct prediction equations tor the eite expreseions - daninant 

beight, average height, and basal area, total vollD8, and merchantable 

volume per acre. It was tound that height growth can be predicted with 

greater precision than basal area, t�al volume or merchantable voluae per 

acre. Stocking level has an im.portant influence on pine growth and the 

etfect varies tram one soil type to another. Dominant height and average 

bei&ht at an index age are good site indexes prori.ded a correction is made 

tor stocking level. Hew prediction equations for pine and other epecie. 

on other soils could be calculated using the surYtty' methods and technique. 

outlined in the stud7. 

The lodgepole pine site .tudy was based on 158 foreet location. 

and an analyses of 458 80il sample.. The analJeee of tield and laborator,r· 

data permitted an appraisal ot different measuree of toreet land productivity. 

It is difficult to determine whether or not a lodgepole pine etand ie tul.q 

stocked for a given eite condition. Since tull stocking ie a prerequieite 

to the classification of foreet land in terms of basal area per acre or 

total volume per acre, these eite indexee are eubject to error because of 

the relationship of etocking level and the indexss. Dominant hei&ht and 

average height at an index age are related to stocking level in that over­

stocking m.ay be associated with lower heighte. Theee eite incleDe Il&7 be 

used without a correction tor etocking level onlT on underetocked to tull¥ 
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stocked stands. The IIUltiple Nt;reas1on method UlJed in the stud7 permits 

the integration of stand and soil-site factors to estimate growth on 

different soila. 

Current research is directed to a 'Yariety of subjects. One 

projeot i8 concerned with the feasibiUt7 of carrying out a broad classi­

fication of forest land producti'Yit7 fro. air photographs and extensi'Ye 

land survqe. The studT deale specitical.l¥ with the forest land invento17 

PZ'01"IIl ot the Alberta Departaent of Landa and Foresta. Much of northern 

Alberta ie inacoeuible md initial appraisale of foreet land potential 

dep81'J1 upon interpretation of aerial photooe for the preliminal"1 separation 

of land t1p8s. Ground checld.ng is ooncerned with aapping and desoription 

ot landt01"ll8. The preU-ina17 land tJpe aap is subsequentq corrected 

UlJing the new field data IOd land unit desoriptions are iJaproved. The 

f1na.l map is included in tore.t management plana for forests which range 

in area fran 1,000 to 3,000 square adles. 

The industrial forest site olaesification aethods of the North 

Western Pulp and Power Limited at Hinton is presentl¥ the subject of an 

anal¥sis to find out the 'Yariation in forest oapacit7 which exists within 

recognizable physiographic land unite and the difterences in oapac1t7 

between theee units. I:mportant factors under atud7 are parent uterial, 

soil depth, slope, aspect, and soil ao1sture reg.1ae. 

To test the working h,-pothesis that d1fferent soils will 7ie14 
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maximwn wood yields under ditterent spacing levels, a series ot white 

spruce-under-aspen plantations has been establbhed on seven 80ils in the 

Lower Foothilla Section of the Boreal Fore8t. Nine one-acre block8 con-

8titute one plant.at.ion wit.h t.hree apacing leve18 (6 x 6, 9 X 9, 12 x 12 

feet) replicated three t.ime8. The Forest. Management. Branch of the Alberta 

Department. ot Lands and Forests has est.ablished the plant.ations according 

to the experimental design reccmmended b7 the Department of Forestry. 

Holae8 (1962) initiated a land clas8ification of a 14.5 8quare 

mile forest area to e8tablish criteria for 8ite classificat.ion in the 

Lower Foothi1l8 Section of the Boreal Forest northwest ot Whitecourt. 

The classification had as ita baais the identification of landforms and 

their 80il moi8ture characteri.,tic8. Topographic position and. slope cl&8s 

were used to subdivide landform. unita tor forest productivity 8amplea. A 

site classification map (scale 1'50,0(0) is under preparation. 

To date torest aite clusification has been on an uplorato17 

basis. It has been eatablished that an initial categorization can be 

achieved by mapping parent materiale and soil drainage classes. Soil 

series, as mapped b7 the Provincial and Federal soil surveys, are usetul 

in torest land appraisal where publi8hed soil surYey reports and map are 

published. However oDq prelimina1"1 tindings otfer a guide aa to which 

80il and other environmental tactors are important in torest soil sUM'e18 

and torest land clas8ification. Until further research give a new and 

concrete indications on soil factor - torest growth relationships, we will 

continue to U8e eoU and aurface material maps and reports which were not. 

prepared speciticall¥ tor fore8try. 



APPENDIX I 

G1DSSARI 

Drainy. c1u ••• 

1. Rapidly drained - Soil moisture content seldom exceed. tield 

capacity in any horizon except immediately atter water additions. 

Soile are tree or any evidence or gleying throughout the 

protile. Rapidly drained so1le are cammonl7 soils ot coarse 

texture or soils on steep slopes. 

2. Well drained - Soil moisture content does not normally exceed 

tield capacity in any horizon (except po •• ibq the C) tor a 

.1gn1ticant part ot the J8ar. 

'they are usualq tree or mottling in the upper three teet 

but may be mottled below d.pt,hs of thre. teet. B horizons, it 

present, are reddish, brownish, or yellowish. 

3. Moderately well-drained - Soi11l0isture in exc ••• ot tield. 

capacit7 remains tor a small but signiticant period ot the year. 

The soils are c� Ilottled in the lower B and C horizons 

or below a depth or two teet. The Ae horizon, it present, Bl&7 

be ta1ntq mottled in tine-textured soil. or in aed.illll-textved 

soila that haTe a .1owq p8l'1l8able lay.r below the sol-.. In 

grassland soil. the B and C horizons Bl&7 be only ta1ntq mottled 

and the A horizon -7 be relatiTeq thick and dark. 



4. Iapertectq clrained - SOU aoi.tun in exce.. of tield capacit,. 

remain. in eubaurtaee horizana tor aoderatel1 long perieds 

durin& the year. 

The I and 0 horizone eo.aonq are aottled; the .. horizon, 

it preeant, -7 or a&7 not 'be aottled. The _trl.x leneral17 

has a lower chrcaa than in the well-ctrained soU on sildlar 

parent at.erial. 

5. PoorlJ drained - Soil .oiature in excess of tield capac it,. 

lWlai.ne in all hort.one tor a larle part of the year. 

The s011 profile. show evidence of stroq cle,.in&. I:xcept 

in hiIh chraaa parent .teriale the B, it present, and upper 0 

horizons haTe .trix color. of low chrcaa. Faint aottlins ..,. 

occur throuahout. 

6. Ye17 poorlJ dl"a1ned - Free water rsaine at or within 12 inches 

of the surtaoe .oat of the year. 

The soU protiles ehow eTiel_ce ot 'ye17 stroq Ile7iD1. 

Subsurtace horizone are at low ohrG!ll& and teUonah to bluieh 

hues. HottllDg 'M7 De present 'but at depth in the profile. 

'err poor17-dra1necl s.ila ueuall.7 haYe a aua)q or peaty surface 

horizon. 

LandtOl'llI A topolraphic and polOlio feature ot the l.anUcape, recopizecl 

IDd identitiecl ...,. it. t01"ll m:1 nature as dete1'll1necl by its reliet 

and pololieal _teriale respectiTelJ. 

Ly4 tlp!1 A l.anfol patt.em c.apeeed of repeated occurrences ot a landfo:ra. 

lhulqrraphio .Ue c1a.sUica1;i_1 A cate,orization at torest land 
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productivit7 UBirlg topograph7and eoil factors u classification 

criteria within a haao,eneoue regional clt.ate. 

Sites The edaphic, climatic, and biological ellTirOllHnt ae it artects the 

torest staDd. 



16 

CROSSLEY, D.I. 1951. The soil. on the ltananukis Forest Bxper1aent station 

in the Sult-Alpine Forest Beaion in Alberta. Canada, Dept.. Resources 

and nwelopaent, For. Res. Div. Silv ... s. Note 10. 100. 32 pp. 

and 3 .pa. 

DAY, R.J. AID P.J.B. DUFFY. 1963. Regeneration atter logging in the 

Croweneat Forest. Canada, Dept. Forestry PubUcation Bo. lfX1'/, 32 pp. 

DUFFY, P.J .B. 1962. The use of soil .urveT reports in the appraisal of 

forest land productivitT in Alberta. For. Ohron. 38.21208-211. 

Durn, P.J .B. 1964. Relationship. between site factors and growth of 

lodgepole pine (Pinus contorta Doucl. var. latifolia Engelm. ) 

in the Foothills Section of Alberta. C&nacia, Dept. Fore.tIT 

Publication 10. 1065. � pp. 

DUFFY, P.J.B. 1965. A foreat land clus1tication for the M1xeclwood Section 

of Alberta. Canada, Dept. ForeatIT Publication (In pre •• ). 

GlMBARZEVSKY, P. 1964. The aignificanoe of landt01'll8 in the evaluation 

of for •• t land . Woodlands lteview, Ju17, 1964. pp. 302-317. 

HILLS, G.A. 1952. The clu.ification and evaluation of site for forestl7. 

Ontario Dept. Landa and Forests, Division of Resurch Report 

Bo. 23, 41 pp. 

HOlMES, J.R.B. 1962. A weiPted .tfective aoil depth CCIIloept of the 

evaluation of lodppole pine site.. Department of Foreat17 

Establislaent and Progress Report. M1aeo 62-4. 5 pp. 



17 

Da), a.w. 19". 81t. olaa.Uication ot to ... t land. 111 Al'berta. m.rt. 

D.,t. LaMa ... 'or .. t., 'or •• t Surn7. Branch lIS. 47 pp. 

ROWE, J.8. 1"'. 'oreat re&iOl'18 of Canada. Canada Dept. 1orth.1'D Attain 

ancl Rational Ruourc •• , 'oreatl7 Branch Bullet1l1 123. 71 pp. 


