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ABSTRACT 

The Rocky Mountains of Alberta are described in tenMs 

of the climate, geology, soils, and vegetation. The spruce 

and pine forests are classified into a number of associations 

and communities, each of which is typified by specific habit­

at and floristic characteristics. A brief description and 

classification is given for the black spruce, Douglas fir, 

and aspen stands of the mountains. 
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ECOLCXlY OF THE FORESTS IN THE ROCKY MOUNTAINS OF ALBERTA!! 
by 

R. T. Ogilvie!! 
INTRODUCTION 

This investigation was begun &s an eCQ�ogical study of the 

spruce-fir forest of the RockY Mountains of Alberta. Following 

two years of work, by which time an ecological classification 

for the spruce-fir forest had been obtained, it was apparent 

that to obtain a complete classification for the forested 

mountain region, the investigation should be extended to include 

the extensive lodgepole pine stands. The following two years 

were devoted to investigating the lodgepole pine stands, with 

some additional analyses of spruce-fir stands. 

The purpose of the investigation was to obtain descriptive 

information of the forests of the mountains, to obtain detailed 

information on the range in environmental features and the 

associated vegetation, and to provide a vegetation-environmental 

classification of this forest region. 

The following is a preliminary account of the results of 

this work. Only the essential data are included in this reportJ 

the detailed data of the association tables, soil �l1ses and 

tree measurements are omitted and will be presented in a 

subsequent, more detailed report. 

!/Department of Forestry, Forest Research Branch, Contribution 
No. • 

!/Research Officer, Department of Forestry, Forest Research Branch, 
calgary, Alberta. 



GENERAL DESCRIPrION OF STUDY ARBA 

The study srea extends from the British Columbia-Alberta border, 

the Continental Divide, eastward to th� outermost range of the 

mountains where it is bordered by the foothills region (Figure 1). 

From north to south it comprises the area from Jaspor National Park 

to Waterton Lakes National Park at the International Border. 

Vegetation 

The mountain slopes are covered with lodgepole pine and spruce 

forest. The lodgepole pine stands (Pinus contorta var. latifolia)!/ 

are of fire origin, and in the absence of fire will be replaced by 

spruce stands. Fire has recurred repeatedly through this region and 

probably 65% of the forested area is composed of seral lodgepole 

pine stands. The spruce forest is composed of � glauca near the 

valley bottoms, and Picea engelmannii in the upper slopes near 

timberline, and in the broad zone between, hybrids predominate: 

Picea glauca X Picea engelmannii. Abies lasiocarpa is co-clominant 

with Engelmann spruce and the hybrid spruce. Near timberline Pinus 

a1bicaulis and 1!r!! lya1lii occur. The latter species only occurs 

south of the headwaters of the Bow River. Timberline occurs at S!. 
7000 feet elevation; above this is alpine heath and meadow vegetation. 

Along the bottoms of the broad valleys there is a complex of vegeta-

tion. There are westward extensions into the mountains of the prairie 

grassland, and of the boreal-foothills forest. In the warmer and 

drier parts of the valleys Douglas fir, Pseudotsuga menziesii var. 

glauca, vegetation occurs. In the northern part of the region there 

is restricted occurrence of Picea mariana. 

!lNomenclature for vascular plants follows Moss (1959) and Hitchcock 
et. a1. (1955-1961); for bryophytes, Bird (1962). 
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Climate 

These broad vegetation types have their own c haracteristic 

climatic conditions. The higher elevations and the parts closer into 

the crest of the mountains have a higher annual precipitation (£!. 
30 - 45 inches per annum), and the seasonal distribution pattern is 

winter-high, summer-low, similar to a maritime pattern. In the broad 

valley bottoms and further out from the main crest of the mountains 

the total precipitation decreases and the distribution pattern is 

summer-high, winter-low. This is similar to a continental distribution 

pattern as in the prairie-grassland and boreal-foothills vegetation. 

Stations which are of the latter group, are: Banff Town - 18 inehes 

per annum, Jasper Town - 14 inches p.a .. , and Coleman - 20 inehes p.a., 

(see Tables 1 & 2, Figures 2 - 5). 

Table 1. 

Selected Climatic Data for Stations In The Rocky Mountains, 
(Dominion Meteorological Division). 

ill:.!. (1) (2) (3) (4) (5) 

Coleman 4300' 37· -2, -, 76 19.7" 10.4" 

Kananaskis 4400' 36· 3, 26 43, 72 26.7 10.9 

Banff 4500' 360 4, 22 43, 73 17.95 8.7 

Lake Louise 5050' 31· -8, 17 36, 71 26.9 16.6 

Jasper 3500' 37· 4, 20 45, 74 14.3 6.4 

Data included: (1) mean annual temperature, (2) range of winter 
temperature: lowest mean minimum and highest mean maximum in winter; 
(3) range of summer temperature: lowest mean minimum and highest mean 
maximum in summer; (4) mean annual precipitation in inches; (5) winter 
precipitation (October 15 to May 15); (6) summer precipitation (May 15 
to October 15). 

(6) 

9.3" 

15.7 

9.3 

10.3 

7.9 
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Table 2. 

Winter (October 15 - May 15), Summer (May 15 - October 15)_ And 
Annual Precipitation Data,From Stations Of The Eastern Rockies Forest 

Conservation Board. 

South of Crowsnest Oldman Drainage Southern Bow Drainage 

Altitude W S A w s ! w S 

4000-5000· 15.2 ll.l 26.7 11.3 9.8 21.1 9.1 11.7 

5000-6000 22 .. 6 12.0 35 .. 7 11 .. 9 11.4 23.3 12.3 10.7 

6000-7000 24.8 13.5 37 .. 0 13.3 11.9 25.6 15.1 11.0 

7000+ 11.7 10.4 22 .. 0 15.9 9.6 

Summer drought and deficient soil moisture during the growing season 

is common in well-drained valley bottom sites and the lower southerly­

facing mountain slopes. In these sites this is one of the prime factors 

influencing plant growth in general, including forest regeneration (Day, 

1963). 

The growing season is extremely short, approximately three to four 

months duration. Snowfall and freezing temperatures occur in every month 

of the year.. This severe climate limits growing conditions as well as 

the floristic composition of the region. 

The major air masses controlling the climate of the mountain region 

are the cold polar air masses from the north and warm maritime air 

masses from the west. During the winter, warm, dry, adiabatically-heated 

air masses from the west produce the "Chinook" phenomenon which is 

characteristic of western Alberta. The rapid and extreme fluctuations 

in temperature and the exposure of vegetation by snow-melt during the 

winter, are important factors affecting the vegetation. 

! 
20.7 

22.6 

26.7 

25.4 

The typical pattern of decreasing temperature with increased altitude 

is frequently reversed by nocturnal inversions and downslope cold air 
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drainaee. Stark (1959) and Henson, et. �!. (1954) describe wint�r 

temperature inversions along the Bow Valley in Banff National Park. 

When cold, arctic, continental air masses are not displaced by new 

air masse3 they stagnate over the valley, and by radiational cooline 

the lowe:3t air layers become increasingly cooler than the air above. 

On three days, January 29-31, the minimlOO daily temperatures at valley 

bottom were four to six degrees (F .. ) lo\ver than at 700 feet up the 

valley slope, (Stark, 1959). Forest vegetation along the mid-slopes 

of the valleys is undoubtedly influenced in a number of ways by the 

"thermal belt" which occurs below the extreme tempera,tures at higher 

elevations, and above the extreme t('-1Ilperatures produced by the inver­

sions in the valley bottoms. For example, foliage damage to lodgepole 

pine by desicca.tion (red belt injury) occurs along the east face of 

the Bow Valley opposite the major mountain passes in an altitudinal 

zone coinciding with the bottom of the thermal belt where temperatures 

fluctuate most (Henson, 1952). 

�EI and Soils 

The Rocky Mountains occur along a major trough - the Cordilleran 

Geosyncline - which has undergone repeated submergence and uplifting. 

Extensive sedimentary strata of limestones, sandstones, and shales were 

deposited during the periods of submergence. The most recent uplift 

which gave rise to the present mOlmtain chain occurred during the 

Pleiocene and Pleistocene epochs. 

The mountains have been described on the basis of four strati­

graphic groups (l-Lackay, 195:2). Precambrian and Lower Paleozoic strata 

form the broad backbone of the mountains. They occur in the western 

parts of Banff and Jasper Parks, and compose most of the mountains in 
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WatErton Park.. The rocks are ha.rd, compact quartzites, shales, slates, 

Find limestones" Most of the ea.stern part of Banff and Jasper Parks 

are! composed of strata of the Devonian, Carboniferous, Permian, Triassic, 

and Jurassic group.. These rocks are hard siliceous shales and limestones 

which are resistant to weathering. They form the prominent fault-block 

ridges and ranges such as in the Goat Range , Sulphur Mountain, Mount 

Rundle, Spray Valley, and along the crest of Crowsnest Pass. The Lower 

Cretaceous eroup is composed of compact shales, hard sandstones, and 

finely-cemented conglomerates, w�5ch are more resistant to weathering 

than the Upper Cretaceous group. These strata are found mainly in the 

foothills, but occur in Banff National Park in the Palliser Range and 

Three Sisters Mountain, and extend southward parallel to the Continental 

Divide t o  the Crowsnest area. The youngest group of strata, of Upper 

Cretaceous and Tertiary, are soft rocks consisting of soft shales, 

slightly compacted sandstones, and loosely cemented conglomerates. Their 

occurrence is mostly in the foothills region but they extend westward 

into the mountains in a few localitieso There is 8. small occurrence of 

this group in Jasper Park, in the Kananaskis Valley, and along the Cont­

inental Divide to the Crowsnest, and in the eastern part of Waterton Park. 

Dt�ing the Pleistocene epoch extensive glacial erosion of the 

mountains and valleys occurred, and deposition of glacial materials took 

placao The Laurentide Ice Sheet extended westward to about the 4000-foot 

level along the foothills. The Cordilleran Glacier Complex, consisting 

of a coalescence of the valley and mountain glaciers, extended down and 

out from the east flank of the Rocky Mountains for about fifty miles 

(Flint, 1957) .  Thus, there was a coalescence of the Cordilleran and 

Laurentide glacier systems, and an intermingling of their deposits. 
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however, there are a few areas along the mountains and 

in which the two ice sheets did not meet; these areas are of 

phytogeographical significance. 

The glacial depooits, as as the alluvial materials washed and 

deposited by the strnams, are mostly calcareous. Thus most of the 

parent are 

are Podzolic, in addi.tion to some 

of the upland 30ils 

profiles. Regosolic and 

Gleysolic Soils occur along streams where there is a high water table. 

Organic Bog Soils occur in areas where L�pervious substrata cause 

impeded drainage and peat accumulation$ 

METHODS 

Stands were selected for study which were ossenUally healthy and 

of uniform density, and free from recent disturbance by fire, logging, 

and animals .. 

A one-tenth acre plot was used for analysis. Trees were measured 

for diameter at breast height, height, and age. Height and 'ages were 

recorded by height class. A minimum of ten trees were seleeted from each 

of the dominant and co-dominJnt and a minimum of five trees 

were selected from each of the intermediate and suppressed claases. Age 

samples were made of t.he 

All the plant species were 

dominant 

intt!l1"mf.[!(iiate 

lupprelsed trees 

�Hlppreeeed 

herb" 

bqoph;ytee 

of regeneration. 

strata, and the peroentage 

greater than 2 m. 

than 2 me 
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Each plant species was rated for cover-abundance and for sociability, 

ar::cording to ten-degree scales. Notes were made of: elevation, degree 

and direction of slope, topographic position, as well as the effects 

on the stand of animals, insects, pathogens, wind, and snow. 

The soU profile was described by horizon, for texture, structure, 

stoniness, moisture, colour, and presence of carbonates from reaction 

with dilute hydrochloric acid. samples were collected from each soil 

horizon; these were air-dried, passed through a 2 _. sieve, and the 

percentage gravel determined. The Pi was determined using a Beckman 

pH meter. Mechanical analy-sis was d one by the hydrOmeter method 

(Bouroucos, 1951). 

Voucher specimens were collected for each plant species encountered, 

and colleotion, We�' made ot anr plant, whloh were ta.onOlioall, Oo.pllX 

or in poor oOftdltion fw tleld ldontltlcatlon. Ono hundred ancl ,ovtmt.,­
tl"o plot. wort ana17,1d ln thi. MMer) and in addit:l.on filld note. 

Wire made of th. "1.I'atlon and habitat flaturo. ot man, oth.r .\and. 
which Wil'l not ana1r.1d in dltal1. 

IIIY�I 
The data f� thl .oi11, habitat not •• , and tlori.tic &n&lJIII 

wel'l u.ld to t,pltr th. tore.t communitll. whioh wlr. dllimitld in thl 

ol& .. iflcatlon. MAin weilht ftl .i"ln to .peoi.1 ot hilh ooVlr-abundanOi 

and hi.h oonltanor. Th. Itand. ha"l blln ol&.l1tlld into oatiaoril' 

ca111d .altai IIIQli"'&RGI' Thi. 0""1017 hal been u.ld =17 tor nandl 
ot 0lJ.nl&x ltatUI. Seral .tand. Iuoh "I loq,polo pine ha"e boen 

.rouped ... .. lub-o .. 'elOf'f ot thl appropriate plant .... 001&'10n, and "1" 

o .. U.d ,..mt.z. In the ulual UlABe. tho tlZ'lll comrm.m1t7 1 ... Iinem 

one .. pplied to .. lroupina ot plant., re ... rdll .. ot 11 •• ot If'Oup. HII'I, 
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it is used in this general sense" and not as a specific taxonomic u.nit 

of synecology. The land area occupied by the plant association" 

regardless of the present successional status of the stands, is called 

habitat � (Daubenmire, 1952)0 It is a term used to include all the 

successional stages of the land area of a plant assoc�ation. Thus, there 

is an Arctostapgylos �-ursi habitat type which exists as mature, 

clim� spruce forest, as lodgepole pine stands, or as recently burnt-over 

or logged-over areas. Mi.nor differences of habitat and vegetation within 

8. plant association are treated as variants of the plant association. 

Most of the spruce stands examined were around 200 years old, the 

younger ones about 100 years, and the oldest stand 480 years. The 

lodgepole pine stands were mainly around 75 to 100 years; a number of � 

year old stands were studied" and the oldest stand was 300 years. Fire 

has been extremely common in the forest. All of the lodgepole pine 

stands are of fire origin; and for the most part are even'!"8.ged, with an 

understorey of spruce and fir regeneration. There are a few pine stands 

which are so large and remote from spruce and fir seed source that 

seedlings and regeneration of these species are rare. Many of the spruce 

stands have been burnt at some time in the past; charcoal is frequently 

encountered in the upper soil horizons. Tho stands near timberline have 

had the most protection from fire, and probably only these stands have 

not been burnt at some period in the past. Regeneration of spruce and 

fir in lodgepole pine stands occurs over an extended period, resulting in 

broadly-aged spruce-fir stanns. Subsequent regeneration in spruce stands 

produces an uneven-aged compos�tion. The spruce stands studied were 

essentially either uneven-aged or broadly-aged. 

Forest productivity is relatively low and tree growth is comparatively 
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slow in this region as compared, for example, to adjacent British 

Columhia. The ma.x:l.muJn height of spruce is around 120 or 130 feet, B.t 

250 or 300 years. The maximum diameters at b��height for these 

ages are £!o 24 to 30 inches. Lodgepole pine grows rapidly in its 

early years, until about 90 years, after which time growth is extremely 

slcHO(. One hundred year old pine at maximum height are about 85 feet 

tall, With 14 inches diameter at breast height. Ma.x:i.mum height is ea. 

110 feet, and maximum diameter breast height is 18 inches, at around 

250 years. 

The habitat types have been rated qualitatively for tree growth. 

This five-part seale: very poor, poor, fair, medium, and good, is based 

largely on maximum dominant height. Stands rated as very poor are 

unmerchantable, stands rated as poor are marginal in merchantability. 

Such stands are at high elevation; their low timber volume, sparse 

stocking, and small trees, as well as the inaccessibility of the stands 

and the erodability of the terrain suggest that they should be left as 

watershed protection forest. 

When the investigation was begun it was found that the study area 

was not similar throughout; there are marked differences between the 

southern portion (the Orowsnest-Waterton area) and the portion to the 

north, (Ogilvie, 1962). There are over one hundred epecies of vascular 

plants, and also a number of mammals, which occur in the southern area 

but not in the area to the north. There are also many plant species 

which are very abundant in the southern area but which occur only 

occasionally in the rest of the mounta.in region. There are severa.l 

significant climatic differences between the southern part and the rest 

of the mountain region. All these features combine to make the southern 
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Crowsnest-tvaterton area :;:ignii'icantly eJiffercnt biologically and 

climatically from the rest of lhe mountain reGion. For this reason 

the two o.reas 8.re trcCl.ted separately f 2nd separate ecolo�cal classifica­

tions arc made for each. 

Resume f of Classification 

To provide a broad vieVl of the classification, a list of the 

types is given belo"1 along vii th an c.bbreviated generalised statement of 

the habitat conditions of each of the t ypes. 

Picea - Abies I Vacciniurn scopari UIIl - 6400 feet to timberline; well 

podzolised soils; glacial parent n:atcrial; deep snow; soil frozen late. 

Piceo. - Abies I Henziesia - L;x:co'podiurn - 5500 to 6)00 feet; strongly 

podzolised soils; glacial parent materials. 

Pice a - Abies / Ledum - �etru� - mid-valley slopes; seepage; gleyed 

podzolic soils. 

Picea - Abies I I-!;ylocomi1J;!J1 - Comus - 4500 to 5500 feet; northerly aspects; 

podzolised soils; glacial onel glacial-fluvial parent materials. 

Hylocomium - Alnus - less pronounced bleached AZ horizon. 

gzlocoroium - Vaccinium - medium-textured parent materials. 

Hylocoroium - C1adoni�l. - coarse parent material, stony from surface 

throug hout profile. 

Picea = Abies I Equisetum - borderjng tributary streams at mid-elevations; 

stratified mediun:-textured alluvial parent material; gleyed profile, high 

water table. 

;1. ncea - Abies I Galamagrostis - l1600 to 5000; 101'1er south-facing 

slopes and valley bottom; rGedium-textured alluvial and glac-i.a1-fluvial 

parent materials; lVeay�y podzolised soils, bleached AZ less pronounced; 

susceptible to fires. 
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£al.�f£:0s!.i,s - yaccinium - more acid humus; A2 more pronounced 

and bleached. 

C�a£o .. s,!:-?-.s ... Cladoz:ift, ... coarser parent materia1, stony from 

surface throughout profUe .. 

Pft..ce� / ArctqstaE&los ... 42)0 to 4700 teet, valley bottom and lower terraces; 
well drained, coarse alluvial. parent material; weakly podzolised solli; 

susceptible to tires. 

Arctosta;ewlos .... !accinium .., hard, compact parent materials. 

At:ctostaEhIlos ... 9tadonia! ... stony SOUlS. 

Pice!! / Equisetum - bottom of broad major valJ.eys, a10ng rivers; medium­

fine textured, recent aJ.J.u.vial parent materia1; high water table; gl� 
profUe. 

Picea / Sphagnum ... Ledum ... bottom of broad major valleys; ponded, 

lacustrine, cl.ay materials; impeded drainage, excessive stagnant water, 
peat accumulation. 

Southern Area 

P1.c� ... :!£.i.!.! / �nz.iesia ... infrequent; high elevations: shallow podzolised 

soils with bedrock close to surface .. 

?W,e,! ... Abi�� / Xeroplvl!um - high elevations ; south aspects; shallow 

pocizolisoo soUs from thin glacial material. on bedrock. 

Picea ... J>..bies / Xeropbzlt-!!! ... Pachistima - intermediate elevations; well 

podzolised soili on glacial parent material. 

Picea ... Abies / Menzies¥ .. Tiarel;ta ... Itliddle and upper slopes, 5000 to 
6000 feet, highly developed podzolic solls on glacial parent material. 

Picea .... FPies / Pachistm.a - mid ... vaJ.ley slopes, 4500 to 5500 feet; podzol1sed 

solls on coarse glacial and glacia1-fiuvial parent materials; susceptible to 

fires .. 
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Picea - Abies I Calamagrostis - ulEinus - valley bottom and lower valley 

slopes; southerly aspects, well drained, medium-coarse, alluvial and 

glacial-fluvial parent materials; weak�v podzolised profiles; susceptible 

to fires. 

Picea - Abies I Heracleum - �uisetum - valley bottom, bordering streams; 

medium textured alluvium; high water tabl�,gleyed profile. 

Pseudotsuga menziesii Associations 

Pseudotsuga menziesii I Arctostapgllos - calcareous, coarse, stony alluvium; 

profile unpodzolised. 

Pseudotsuga menziesii I Calamagrostis - podzolised soil on coarse, glacial­

fluvial parent material. 

Pseudotsuga menziesii I Calamagrostis - Lupinus - shallow, unpodzolised 

60ils on glacial or glacial-fluvial parent materials. 

Pseudotsuga menzies!i I SYmpgoricar� '4 more mesic conditions: deeper 

soils and more northerly aspects. 

Picea mariana Associations 

Picea mariana I Carex - valley bottom; calcareous, heavy clay, alluvial­

lacustrine material; impeded drainage. 

Picea mariana - Larix laricina I Ledum - Sphagnum - Carex - level terrain; 

impeded drainage; deep peat$ 

Pieea mariana - Abies lasiocar� I tedum - Car�� - higher elevations, 

glacial parent material; high water table;gleyed profile. 

I Picas mariana - Picea glauca I Arctost�PQYlos - valley bottom; inter.mixed 

fine and coarse alluvial parent material, calcareous, unpodzolised. 
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Hrdn Area 

Picea I Eguisetum Association 

Along the major river�. there is flat terrain formed from material 

which has been deposited by the river. Huch of the material is medium-

fine textured: silts and fine sands. Ne8.r the r:t ver where the water table 

is relatively high, the soils are immature, gloyed, fine alluvial soils, 

with an A - C horizon sequence. Mottling from gleisation oceurs high 

in the profile, at around 9 inches, and lime occurs throughout the C 

horizono 

AOO + AO 0-2" litter from needles, horsetails and mosses; very 

A ( + C) 2-6" o 

C 6-9" 

sparse mycelium. 

intermixed, decomposed organic matter and mineral 

material; granular; loam; lime. 

pH 7.75 (7.7-7.95) 
brown-gray, aUght red mottling; massive to granular; 

loamy sand to loam; lime. 

9" - gray, mottled with red; strong seepage; massive; 

loamy sand to loam; lime; fine, river-deposited 

parent material. pH 8.0 (7 . 85-8. 2) 

The tree layer is composed of Picea glauca, and a SJlla.ll amount of 

The sparse shrub lay er consists of mainly: Lo�icera involucrata, 

Salix spp. (§. barclayi, §� pseudomonticola), Rubus EUbescens, Viburnum 

edule, and Cornus stolonifera. 

A dense growth of §guisetum arvense and�. era tense covers the ground 

in the herb layer. other typical herbs are: Care.x vaginata, Qo concinna , 
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f.e�si�B !£!&idus var. �t�, l1sJ.uisetum bcirpoides. Osmorh1z.a chUens1;�, 

and .;;,;;Mi;;;,;.t;;,,;s;;,;;;l;.;,;.la;;;.;, � .. 

!tUum app., Bractv:;tDecium sp., and T� austriaca. 

Spruce growth is good in this type.. The trees tern to be shallowq 

rooted, and exposed parts of the stands are susceptible to windthrow. 
The moistness of this habitat protects the stands of this VPe from fires, 

and lodgepole pine rarely OOOtlrS in this type. 

Pice:a I Sphagnum - �Wl Association 

Elsewhere al.ong the broad river nata there are areas where fine 

clay material has been deposited.. Drainage is impeded, and excessive 

�t water gives rise to bog vegetation. Peat from Sp!lagnVD1 and carex 

material accumulates to a depth of at least It teet to form BogSoUs. 
The peat material is highly basic at the surface, becomes more acid. with 

depth, end is underlain by calcareous clay. 

Deeper Bog Profile 

0-7" living Sphagnum. pH 7 .. 65 
8-lllf peat. 71RJ7 
15" free water .. 

20-22" peat. pH 5",8 
30 ... 32" peat .. 5.55 
4.3...4.5" peat .. 6.0 
Shal.l.ower Peat ProfUe 

0-4" peat. pH 6.6 
17-3)1t peat .. 6 • .35 
2211 .free water. 
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22-24" clay l oam with organic matter� pH 7.2 

32-35" clay; blue with red mottling, lime. 8.2. 

The tree layer is composed of small, narrow-crowned Picea glauca, 

suggesting the physiognomy of black spruce muskeg. Pinus contorta is 

sometimes present. 

There is a well-developed shrub layer c onsisting typically of: 

� groenlandicum, Betula glandulosa, Salix c,andida, and s. �11l1fol1a. 

Beneath this, are the low, proClnnbent shrub species: ErnE!trum nigruJlh 

Vaccinium vitis-idaea, y. 0!lcoceus, and Rubu� EHbeseens. 

The herb layer is dominated by Carex aguatilis, Q. leptalea, 

Q. vaginata, as well as �uis etum scirwidest !!. variegatum and !. arvens�. 

other typical species are: Juncus balticus, Eriophorum viridi-carinatum, 

G![ceria striata, and Pedicularis groenlandica. 

The abundant moss layer consists of: S:e!l!&!!um spp., Aulacomnium 

p!lustre, Camptothecium nitens, and Po![triehum ,1uniE!rinum on the summits 

of the dry peat tussocksD 

This type is not abundant in the mountain Iregion as a whole; 

however, l ocally along the Bow River it is common. Peat habitatS a180 

occur in Jasper National Park, but those are occupied b,y Picea mariana 

communi ties. 

Less developed variants of this type occur, having � shallower 

peat layer and sometimes indications of occasional flooding: ,the peat is 

overlain by a band of silt and further peat is fonned above. Correlated 

with these profile differences are a reduction in Sphagnum spp., and an 

incrsase in !jiguisetum arvense and � spp. 

Spruce growth is very JX)or in this type. Rooting is shallow, 

windthrow is common, and stocking is sparse. The ground beneath the peat 
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frequently remains frozen late in the yearo 

Picea 1 Arctoeta�los �-ur8i Association 

Well away from the river on older, coarse gravel and' sand 

deposits, the soils are more mature. There is some developnent of an 

acid, leached A2 horizon and of a B horizon. 

AOO + A
O 

0-3/4" sp3.rse, dry litter from needles and Arctostaphylos 

leaves; mycelium absent or very sparse. pH 7.1 (6.75-7.55) 

(AI) 3/4-l� 1t patchy occurrence, or absent; dark brown-black, 

melanised; granular; lime. pH 7.8 (7.5-8.0) 

patchy occurrence, .2!:. i" thick; light gray, single 

grain. 

2-10" red brown to yellow brown; weak blocky gravel and stones, 

loamy sand to loam; lime. 

12" gray brown; massive, coarse alluvial material with 

abundant stones, gravel and sand; lime. pH 8.1 (7.7-8.6) 

This type occurs at elevations between 4200 and 4700 feet. 

Picea glauca makes up the tree layer. 

There is a well-developed shrub layer composed typically of: 

Shepherdia canadensis; 1uniEerus communis, Fbtentilla fruticosa, � 
acicularis, and occasionally SImphor�carE2� �. Beneath this is the 

low, prostrate shrub layer dominated by ArctostaphYlos �-�, with same 

Juni�rus horizontalis& 

The herb layer consists typically of: ElymUS innovatus, Carex 

concinna, Q. eburnea., Anemone multifi<;ia, Viola adunca, Campanula 

rotundifolia, Gentianella amarella, Elrola virens, and Fragaria virginiana 

var. glauca. 

The bryophyte and lichen layer is rather impoverished, with some 

occurrence of: Drepanocladus uncinatus, Dendroalsia abietina, Brac�hecium 
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sn�, Tortula ruralis, Polytrichum p-ilifeXlY!lt ['eltigera canina. and Cladonia spp. 

Spruce growth is fair; the stocking is generally sparse. 

B�cause of the coarseness of the soil material the 80il is excessively 

drained and droughty. The dryness of this habitat renders the forest 

stands susceptible to fires, and much of tW .. s ty pe is now occupied by 

Pinus co ntorta. 

The Arctostaeh;llos t.ype is common under � contorts. stands. 

A generalised soil profile is as follows: 

A
OO 

+ AO (O-� or 1") thin organic matter from pine needles, Arctosta­

QhIlos and grass foliage; charcoal; mycelium absent 

B2 (6-18" ) 

C (21" - ) 

or very sparse. pH 5.97 (5. 2-7. 35 ) 

variable: thin or sometimes absent; melanised 

material; loamy sand to sandy loam. 

pH 7.0 (6. 7-705 ) 

variable: thin or sometimes absent; yellow gray , 

single grain; sandy loam. pH 6.2 (5. 7-6.65)  

variable: thin o r  absent; yellow gray; granular ; 

loose ;  sandy loam. pH 6 . 7 (6. 2-6.85) 

variable: thin or absent; yellow brown; granular; 

gravelly sandy loam. pH 6.7 (6. 2-7.05 ) 

yellow brown; lime; blocky; stony; gravelly to very 

gravelly sandy loam to sand. pH 7.2 (6.6-8.1) 

thin or absent; lime; weak blocky; gravelly sand. 

pH 704 (7. 2-7 .6 )  

yellow gray; lime ; massive; stony very gravelly 

sand to sandy clay loam. pH 8.1 (7.9-8.5 )  
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The shrub layer is well developed, composed typically of : 

Arcto staphylos �-ursi , Shepherdia cana.densi s, Ro sa acicularis ,  Juniperus 

communi s, and Amelanchier alnifolia. 

The herb layer is abundant, with : Elymus innovatus, Linnaea 

borealis var .  americana , Achillea millefol ium var .  lanulosa, Campanula 

rotundlfolia ,  Fragaria virginiana var .  glauc�, Gentianella amarella ssp. 

acuta, Errola virens, Solidago multiradiata, � concinna, and � 
cQn§p1cuY:lii� 

The bryophyte and lichen layer i6 well developed, composed 

typically of : Brachythe cium salebrosUIll, BracQythecium spp. , Drepanocladu8 

uncinatus, Polz!;richum juni�rinum, f. piliferum, Tortula ruralis, 

Dicranum rugosum, Cladonia app. , and Peltigera canina. 

Pine growth i s  fair in t hi s  type . 

There are two variations of the Arcto �taphylos type. One of 

these has an abundance of Vaccinium caepitosum associated with Arctosta­

phYlos .!!!!-ursi. Thi s type occurs commonly on hard and compact , water­

wa shed glacial tills. Other floristic differences are an increase in : 

Antennaria nitida, A st er ciliolatus, Hedysarum sulphurescens, and Pyrola 

secunda. 

The other variation of the Arctostaphylos type occurs on coarse 

stoney alluvial and glacial materials, wit h  abundant stones at the surface. 

This community has high dominance of Cladonia spp_ Other species 

occurring in greater abundance in this type are : Juniperus communis, 

Antennaria neglecta, Koeleria cristata, Senecio cymbalarioides, and 

Solidago multiradiata. 

Picea - Abies / Calamagrostis rubescens A ssociation 

This association occurs on the medium-textured materials along 

the valley bottom, and extending up the south-facing valley slopes. 
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Alt hough mo:i.sture conditi ons are favour"lble for growth , the ground 

vegetati on i s  highly inflammable and this type i s  very susc.,ptibl e to 

f ire s" Mo st of t he stand s of thi s type are lodgepole pi.ne. 

The 50:i.ls are podzo H c ,  ,\lith a lea ch ed A2 horizon above a 

brown B hori zon. 

1-3 " 

3-6" , 

6-9" , 

9-20" 

20:-24" , 

24" 

litter from pine needles and gra s s  foliage ; sparse 

mycelium; charcoal. 

yellow gray, single grain ,  sandy loam, loose and 

soft . 

or absent . Yellow gray; sandy loam to sandy clay 

loam; granular. 

or absent . Yellow brown; sandy loam to 3andy 

clay loam; weak blocky to granular. 

brown; gravelly, sandy clay loam t o  loam ; blocky ; 

or absent. Gray brown; gravelly, sandy clay loam; 

weak blocky to ma ssive . 

yellow gray; gravelly, sandy loam to loam; massive. 

pH 8. 15 ( 7.9-8. 6 ) .  

The tree layer consist s  of Pinus contorta, � glauca, � 
lasiocarpa, and occasionaLly some Populus tremuloides.  

The shrub layer i s  well developed, consisting typi cally of:  

Shepherdia canadensis, Arcto staph�los �-l�si , Rosa a cicularis ,  Juniperus 

communi s, and Spiraea lucida, and often Vaccinium caespitosum and y. 
s coparium. 

The herb layer is very abundant, consisting mainly of : 

Calamagro stis rubescen s ,  Wmus innovatus, Aster conspi cuus, Linnaea 
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boreali s V8.r. ameri cana , Fragaria virginiana yar e  glauca, Pyrola virens, 

Hedysarum sUlphurescens, Arnica cordifolia, Carex concinna, Castilleja 

hi spida , A ster oiliolatus, Achillea millefolium var. lanulosa, and 

Gentianella amarella ssp. aouta. 

The bryophyte and lich en layer is only moderately developed, wit.h 

mainly : Brachythecium app. , Drepanocladus uncinatus , Dicranum rggosum, 

Pleurozium schreberi, HYlocomium splend ens , Polytrichum juniEerinum, 

Cladonia app. , and Peltigera aphthosa. 

Growth of lodgepole pine is  fair in this type. 

There are two variations of t he Calamagrosti s type. The 

Calamagrosti s - Cladonia cOmnRlnity has very abundant Cladonia spp. ; the 

soil is coarser and s tonier, and there are abundant stones at the surface . 

rhe Calamagrosti s - Vaccinium conununUy has abundant Vaccinium 

caesEito sum and often y. scoparium; t he so il profile has a more acid 

humus horizon, and t here is a more pronounced ashy A2 " 

Pi cea - Abies / H�locomium sElendens - Cornus canadensis Associabion 
Moving up out of the valley bottoms on to the lower valley slopes, 

from 4500 to 5 500 feet elevation, on north to east aspects, the pre ci p­

itation begins to i ncrease , and t he soils are more podzolised. There i s  

a n  acid mat o f  mos s  and needle material, a n  ashy, leached A2 horizon� and 

a well-developed B horizon. 

B 1 

0-3 " 

3-4" 

4-5" 

decomposing mos s  and needle s ;  abundant �celium. 

pH 4. 9 ( 3.9-6 .7 )  

bleached, ashy gray ; single grain ; sandy loam. 

pH 4. 5 (3. 7-4. 9) 

variable ; yellow brown to gray brown; granular to 

weak blocky; sandy loam t o  sandy c lay loam. 

pH 6. 5 ( 5. 1-7.7) 
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5-20" yellow red to red brown ; blocky; gravelly, sandy 

20" 

loam to clay lo�& pH 6 .7  (5.0-7.9) 
coarse, stony glacial and glacial-fluvial m�ter-

ial ; gravelly to extremely gravelly, loamy sand 

to clay loam; lime. pH 7. 3  ( 5 .6-8. 15 ) .  

The tree layer is  comJX)sed of Picea glauca, the hybrid P. 

glauca X f. engelmannii,  and Abies laRiocar�o 

A sparse shrub layer consist s mainly of : Rosa acicularis, 

Lonicera involucrata, and occasionally Ribes lacustre, Juniperus communis, 

and Alnus crisE! var. sinuata. 

The herb layer is moderately developed, composed typically of : 

Cornus candensis,  Linnaea borealis val' .. americana, Pyrola secunda, Elymus 

innovatus ; as well a s :  Arnica cordi folia, Stenanthium occidentale, 

EY!:ola asarifolia var. Rurpurea, and f. uniflora. 

The striking feature of this asso ciation is  the continuous carpet 

formed by the predominant bryophyte and lichen layer" The typical species 

consist of : Hylocomium splendens,  Pleurozium schreberi, ptilium crist�-

castrensis, ,Peltigera aR�thos8;" and Gladonia spp. ; as well a s :  Mnium spp. , 

DicranU! fuscescens, and Timmia austriaca. 

Spruce growth is  good in this type ; spruce regeneration may tend 

to be excessive and cause overstocking and suppression .. 

Lodgepole pine stands are abundant in this type. The main 

features of difference between the spruce-fir stands ann the pine stands 

are : in the pine stands t here is a great increase in the shrub and herb 

layers, a rather thinner humus horizon, and a less bleached and less acid 

A2 horizon. 

A generalised soil profile i s  as fol10\\'s : 

0-2" organic matter from decomposing moss and pine needles ; 



C 

2-3 " 

3 -6" 

6-20" 

20-2h" 

24" 

- 27 -

abundant mycelium. 

variable; bleached ashy gray to yellow gray; single 

grain ;  sandy loam. pH 5. 3 ( 50 0-6. 2)  

variable ; red brown ; granular to  weak blocky; 

sandy loam to sandy clay loam. pH 6.8  ( 5 . 9-7. 7 )  

yellow brol'iTl j blocky ; gravelly t o  very gravelly, 

loamy sand to sandy clay loam. pH 7.05 ( 5. 8-8.1)  

variable ; yel10\'I brol'iTl; weak blocky to massive; 

very gravelly, sandy loam to clay loam; lime. 

pH 7. 3  (6 . 35-7. 8 ) 

yellow gray; massive; stony , gravelly to extremely 

gravelly, sandy loam to sandy clay loam; lime. 

pH 7. 9 ( 6. 75-8. 15 ) 

The shrub layer is well developed, con$isting of:  She Eherdia 

canadensis, � acicularis, JuniEer�� cownunis ,  and � spp. 

The herb layer is well developed, composed typically of : Elymus 

innovatus, Cornus canadens�, Linnaea borealis var. americana, flrola 

secunda, Fragaria virginiana var. glauca, EpilobilHn angustifolium, Arnica 

cordifolia ; as well as Elrola virens and CalYE�o bulbosa. 

The bryophyte and lichen layer is most abundant; consisting of : 

Hylocomium splendens, Pleuroziwn schreberi , Ptilium crista-castrensis ,  

and Dicranum fuscescens . 

Pine growth is good in thi s typeo 

Hylocomium - Alnus community 

This community is striking in its dense, tall shrub layer, 

composed of � crispa var .  §;'nuata, with some Rosa acicularis,  

SheEherdia canadensis, Viburnum. edule, and Juniperus communis .  

The herb layer is similar t o  the main Hylocomiu� - Cornus associa-

tion, with a few minor species showing greater abundance, such a s :  
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.!..'x!:ola asarifolia var . pur.e.'!r� and Habenaria obtus·3.ta. 

The bryophyte and li ch�n layer consi st s  typically of: �lo comium 

�!endens ,  Pleuro zi� schreberi, Ptilium cri sta-castrensi s, Peltigera 

aphthosa, and Rhytidiad£.1p)1uS tri9uetr�. 

Lodgepole pine growth i s  best in t hi s  type. 

This community o ccurs typically on northerly slopes ,  on coarse 

alluvial and glacial-alluvial materials .  C ompared to the typical 

It[locomium - Cornus association the soils of thi s type are less acid in 

the surface horizon s :  AOO + AO pH 5 0 4  (4 0 9-6 .1) , A2 pH 6 . 0  ( 5 . 05-6. 6 ) .  

The A2 also lacks the bleached, a shy colour, and t ends towards yellow 

gray to reddish gray. 

Hylocomium - Cladonia community 

This community o c curs on level terrain, o n  coarse alluvial and 

glacial-alluvial m9.terials ..  The ro il profile consists o f  c oarse, stony 

material extending from the ground surface throughout the profile. The 

humus layer is t hinner, les s  developed, and has sparse mycelium, c ompared 

to the mai n  HIlocomi�n - Cornus association. The shrub layer consists of 

greater abundance of Arcto staphIlos �-ursi , Vac cinium scoe�ri� and y. 

caespito sum. The herb layer i s  essentially the same as in t he typical 

�loco�ium - Cornus association. The distinct difference in this type 

i s  t he great abundance of Cladonia spp� In addition to the moss s pecies 

of the typical HIloco:nium - Cornus type, the bryophyte and lichen layer 

has more abundant Dicranum rugo�, Polytrichum juniperinum, and f. 

Eili�. This type has fair lodgepole pine growth .  

A frequent variant of thi s type h9.s very abundant Vaccinium 

scoEer� and y. cae�itosun in the shrub layer . This variant i s  probably 

worthy of recognition as a sep3.rate CO�llunity, but because of scarcity of 

plot data, it i s  included vtith the Hylo colliull - Cladonia type with which 
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it has the most similarity. Pine growth is medium in this  type. 

Picea - Abies / Menziesia ferruginea - Lycopodium annotinum Association 

On the middle and upper valley slopes, from 5500 to 6300 feet 

elevation, the mountain spruce-fir forest reaches. its maximum development. 

Moisture conditions are favourable throughout the growing season, there i s  

deep snow accumulation, and the soils are strongly podzolised. There is 

a deep acid layer of organic matter, a broad, ashy A2 horizon, and a 

well developed, reddish, acid B horizon. 

c 

0-4" decomposing litter from needles and mosses ; mycelium 

very abundant. 

4-6�" bleached, ashy gray; platy to single grain; sandy 

loam • 

7-10" brown red; granular to weak blocky; soft, loose 

consistency; gravelly, sandy loam to sandy clay 

loam. 

10-2011 yellow brown; blocky to weak blocky; gravelly to 

very gravelly, sandy loam. 

upper 20-24" gray brown; massive ; no lime; frequent cementation; 

very gravelly to extremely gravelly, sandy loam. 

lower 24" 

pH 6. 5 ( 5. 4-7.7)  

yellow gray; massive ; lime; frequent cementation; 

stony , very gravelly to extremely gravelly, sandy 

loam. pH 7. 5 ( 5 . 5-S. l) 

The tree layer consists of the hybrid Picea engelmannii X E. glauca, 

Picea engelmannii, and Abies lasiocar�. 

The tall shrub layer is dense, composed of Menziesia ferruginea, 

with a small amount of Rhododendron albiflorum, Lonicera involucrata, and 
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Lcd\tU grocnlandi cu�. Below thi s ,  the low shrub layer is compo sed o f :  

Vacc in ium s co Earium ,  Vaccinium !!),yrti llu s ,  and some y. membran'lc eum. 

The herb layer i s  very sp--J.rs e ,  consi sting mainly of : Lycopodium 

annoti num, Linnaea borealis var .  ameri cana , Arnica c ordi fo lia and !. 

latifoli:-l. ,  Cornus canadens i s ,  P;yrola s ecunda , and Elymus lnnovatus:> 

The very abund3.;lt hryo phyte and lichen layer cOfwi:;!:'s o f :  

P18uroziJE! s chreber:i..,. Hylo comium SRl end en s ,  pt i lium crL3ta-castren/��q, 

.�1t ige�� a£hthos�, DicranulU fU3c e s c ens , and liverworts .  

S pruce grotith i s  good i n  thi s type" 

Stands o f  t he Henzi esia - Lycof?Odium typ'� are less sus ceptible t o  

fire s  and are infrequently burned . Lodgepole pine stand s of thi s  type 

are :ra t't !  .. Their so ils have a shallo''I!'e:r and less a cid humus horizon : pH 

11 0 4  ( 3  .. 7-5 . 0) ,  the A2 i s  l e s o  acid : pH 4 .7 5  ( 4  .. 3-5 . 7 ) and i s  frequently 

a yellmd sh or reddish gl','lY, rather than the typi cal bl'3<3. ehcd a shy gray. 

The shrub layer is similar to the s pruce -fir st and;,s of thi s type, exc e pt 

for an i n creased abundance of Juni;Jcr1is cOI'lmuni s .  T h e  herb layer i s  more 

abund;�,rj L than unde r  s pruce -fir stands of t.hi s  t ype , with a great er amouut 

o f  �ilobium an�stif�ti l!'''!! and .:E:;:cola virens . Groh'th of 10dgIO'IX)l;� pine 

is very poor . 

Pic�� - Abi e s  / Ledum groenland i c u n - Emp€tr�� nigrum A ssociation 

A long th8 valley s lopes there are loca] 'l sed plac e s  where ground­

\Vater comes closer to the soil surface <4 n<1 seepage o c c ur s o  T h e  s o i l  is 

gleyed-podzoli c ,  • ...-ith a bleach<:"j '\2 horizon, but with mottling tn the lo\ver 

B and C horizonso 

The vHgetati.on o f  t hi. s  a s sociation ShON'S relationships t o  the 

communIt ies whic h  adjoin it.. Thi ::3 a;;;s(lciation might be considered a s  " see­

page variant s" of t he Vac ciniUJu, Henzi esia - 1;ycop?di"!'!!1 Rnd Hylocomiu:u -

gornus a s sociations, but it ha s ;). degre e  of distinct ion in the gre:t l:.er 

abundance o f  L8dum groen 1,mdic1.lln:, Empetrum nigrum, Egui:<)(�t l t;n scirt�oi d e s ,  
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'T'his type o c curs at the highest elevations, from 6400 f�'3t to 

nt?ar timberline .  There i s  Vf31'Y dee p snow acc umulation, a n  extremely 

short growing season with suboptimal temperatures , and frozen soil late 

in the year. The stands have a distinctive physiognomy: low, ericnceous 

shrubs a.nd gray Cladonia tufts cover the floor beneath the narrow-cro'lmed 

trees. Towards timberline the forest becomes discontinuous, ",,1.t.h meadows 

and heaths interspersed between the stands of t rees. 

'rhe soils are podzolic, but because of the lower temperatures 

the degree of podzoli sation is less than at lower elevations such as in 

the Henziesia - ��di1!!! type. The soil profile has a nar l';J�Y humus horizon, 

an ashy A2 , and an acid B. 

AOO + AO 0-2" d e composing needle and moss litter ; very sp:trse to 

sparse mycelium. 

2-3'�" ashy gray, single grain to platy; sandy loam to 10,,: ,1 .  

4-6" variable. yellow red to red brown ; weal< ) ,1:)(:1' 1 ;  

gravelly, sandy loam to lO'1.m. 

pH 1+ 0 8  (h. 2-5. 5 )  
6-16" yel l ow brown t o  red bro'A'1l j  weak blocky ; gravelly, 

sandy loam to sandy clay loam. 

16" variable ; yelloN gray; fil:iSsive ; frequently cemcnt.I_,d ; 

gr8.velly to extremely gravelly, sand to sandy clay 

loam; t he upper l,'tl"t of this horizon tends to b�� ;.>.c;  ( ! ,  

and varies to ba sic and calcareous i n  the lower p:lr L .  
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The tr�e layer consists of Picea enge�Wlnnii , ��t�� lasiocar�, 

and OCC<3. S Lonal Larix lxallii and. Pinus a lhtcauli s .  

The low shrub layer i s  well developed, composed. mainly of : 

Vaccini� J!<;,().�riUJ11, Ph,yllodoce glandulif!<?£_a, .E. �mJ2etriformi s ,  Em�trum 

nigrU:!�, Cassio� mertensiana, Q.. tetr��, and Salix vestita.. 

The herb layer is very sparse : Arni�� l�tifolia., Pedicularis 

bracteo sn, Valeriana sitchensis, Sibbal�iA Erocumbens , Potentill� 

diversifolia, Antennaria neglecta , and Ryro�� §�Q�da. 

The bryophyte and li chen layer i s  very abundant , \ilth : Cladonia 

spp. , Peltigera aehtho sa, l:tverwort s ,  Dict.:� fus c�scens, Pleurozium 

sctu:eberi ; and H;rlocomiurn splel!..<iens.. 

Spruce growth in thi s type i s  [Oor.  Lodgepole pine may oocur as 

scattered individuals in the stands .  

Picea - Abie s  / �uis etum Association 

Along tributary streams at higher elevations t here are conditions 

resembling the river flat Equisetum type of the valley bottom. The stream­

laid materials are relatively fine : stratifi ed sand, silt, and. some gravel. 

The water table i s  high and the soil profile i s  an imm.3.ture gleysolic with 

an A - C horizon sequence. 

AOO 
+ AO 0-1" decomposing needle and mos s  litter; mycelium very 

sparse. pH 6. 5 ( 5. 7-7. 65 )  

Al 2-6" variable. organic matter + mineral material; 

granular structure . pH 6.0 ( 5.4-6.4)  

C 6-12" moist ; gray brown ;  stratified , sand t o  loam. 

pH 7 . 2  ( 5. 9-7. 85 )  

CG 12" brown gray; mottling; seepage , wet ; stratifi(�({> sandy 

loam to clay loam. pH 6. 9 ( 5 . 25-7. 9) 



- 33 ... 

The tree layer cons i sts of the hybrid 1ic�� gl�uca X E. �ngel­

mannii, and Abies lasiocar�. 

The shrub layer is moderately d eveloped, consi s �ing mainly of : 

wnicera involuSt:ata, Rosa aci cularis, Ribes !acustre , Salix spp. , and 

Rub� Eubescens. 

The abundant herb layer i s  dominated by .§guisetum arvense and �. 

pratense . Other typical species are : P::,gui setum s cirooide s ,  t1it.ella nud':!., 

Cornu� canadensis, Linnaea borealis var. ameri cana, Epilobiu� angus�i!��ium, 

Carex s pp. , .Er!:.2.h� .!s._e,c1,!rloa., Fragaria virginiana var. glauc�, Petasites 

frigidus var. palmatus, and Osmorhiza chilensi s. 

The bryopr�te and lichen layer i s  abundant , compos ed typically of:  

Ti.�l! austriaca , Mniurn affine, &!.0.E.��l!!! 8plendens,  Peltigera £api�" 

ptilium _�i�-castrensi8, and Pleuroz�� ���reberi. 

This asso ciation i s  a spruce-fir type) lodgepole pine occurs 

only rarely. Spruce growth is excellent in thi s type. 

Southern < Crowsnest-Wat erton2 �� 

Picea - Abie s  / Heracl�llun !.a_r:!� - F..guisetum Asso ciat.ion 

This type occurs in valley bottoms, on the level terrain bordering 

streams . The soils are formed from mediwn-textured alluvial materials, 

and are youthful gleysolic with an A - C horizon sequence ,  and h3.ve a high 

water table . 

0-2" 

A + C 2-8" 

decomposing material from needles,  moss, and herbs. 

r·lycelium very sparse or absent .. AO i s  granular and 

well mullifi ed. pH 5. 95 (4.8-6. 45 ) 

intermixed organic nk,t Ler and mineral material; black 

to gray brown; sandy loam. pH 6.6 (6.0-7.25 )  
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C upper 8-12" uppermo st mineral material with some darkening froID 

humus ; gray brown ; weak mott1.tng, very moist ; sandy 

12/1 

loam to clay loam. pH 6. 7 ( 5. 15-7.75)  

gleyed , mineral material ; gray with strong red 

mottling ; sHndy loam to clay loam; becoming e1':lvelly 

and ston at depth} wet . pH 7.25 (6. 3-8. l) 

The tree layer i s  composed of �ceq engelmannii and Ab�es lasioc� 
with some occurrence of PopuluR tricho car� and f. tremuloides. 

The shrub layer is moderately developed, compo sed mainly of : 

Lonicera invol1.!£tata, Ribes 1acustre, and LoniceX!! utahensis, as well as 

some Rubu� �trieo8Us and �. �rviflorus. 

The herb layer is lush and ri�h in species. The main species are : 

Heracleum lanatum, ¥&uisetum arvense, .§. pratense, �. ,scirpoitiea, Actaea 

a;rguta, Angelica dawsonii, !. argut/!, Osmorhiza occidentalis,  2,. chilensi s ,  

and Q .  de�uperata, as well a s :  Thalic�.rE!!! occidf'Xlta le, Smilacina £.l!.C?_8!ll0J!.�, 
Strepto:pus am:e�.�J9.folius, ann (hIlum triflorU1!!e 

The bryophyte and lichen layer is moderately developed, with 

mainly : Timmia austriaca, Mnium af(i:.n.�, and Bracltythecium spp. 

Spruce growth is excellent on this site . This type is predomin­

antly spruce-fir ; lodgepole pine rarely occurs �d then only as an admixture. 

There are some minor variations within thi s  association. On 

fine sands and leams with a very deep �ater table,§quisetum scirpoirlt'l H 

beoomes luore dominant, and there is a decraase in the herb layer and 

especially of Eguisetum ���� and �. pratense. 

In another variant, Ii here i s  a greater ablmdance o f  fern species : 

GymnOCar.P.t.um dryopteris, Dryopteri s dilata:t�.-�, and occasionally Athyrium 

filix-!�m!n.! var. cyclosorum. 
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Picea - Abies / Calamagrostis rubescens - Lupinus sericeus Association 

Away from the streams, beyond the ground with high water table 

on the lowest valley slopes, there are well-drained soils on medium­

coarse parent materials. The 60il profile is weakly podzolised, with a 

narrow A2 and a thin humus horizon. 

AOO + AO 0-111 decomposing organic matter from needles and grass ; 

B 

C 

charcoal ; mycelium very sparse to s parse. 

pH 5. 1 ( 4. 5-5. 6 )  

I-Ii" yellow gray to  gray; sandy loam; single grain. 

pH 5. 2  ( 4.4-5.75 ) 

2-6 It yellow brown to yellow gray; granular to weak 

blocky; sandy loam to loam, some gravel. 

pH 5. 2 ( 4.35-5.85 ) 

6-18n brown to yellow brown; blocky; gravelly, sandy 

clay loam. 

IS" variable ;  gray to brown gray; massive , very compact ; 

stony , very gravelly, sandy loam to clay loam. 

pH 6. 9 ( 5. 6-S.2) 

Moisture conditions tend to be suboptimal during the growing 

season. The establishment of regeneration is difficult on the warm, 

dry, south-facing slopes. Stands of this type are susceptible to fires 

and most of them are occupied by lodgepole pine. 

The tree layer is composed of Pinus contorta, with regenerating 

Picea engelmannii and � lasiocarpa. Populus tremuloides may occur 

mixed with pine, or form pure stands.  

The shrub layer is abundantly developed, composed typically of : 

Spiraea lucida, Amelanchier alnifolia, � acicularis, Vaccinium 

caespitosum, y. myrtillus, and Symphoricarpos albus.  
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The herb layer is well developed, dominated by a dense growth 

of Galamagro stis rubescens. There i s  a fairly rich herb component : 

Lupinus �riceus, Errola 6ecund�, Arnica cordir9.lia, Aster conspicuus. 

Galium horeale, Hieracium albi�lorum, A ster ciliolatus ,  Lat�Y.rus ochrol­

�, Fragaria vi.rg�niana yare glauca, Ghimaphi1l! llI!1bellata var. 

occidentali s, Smilaci�q racemosa , and Sene cio pseud�����. 

The bryophyte and lichen lay!�r i s  very sparse J it consi sts mainly 

of : Brach;rt.hecium salebrc::)(3'!l�' pre�nocladus uncinatlls , Pohlla Sppe , 

Potytrichum juniper!n�' and Cladonia spp. 

Pine and spruce growth is fair in this type. 

In moister phases of th:ts type, D,nd on more a cid parent materials, 

there is an increase in shrub speci e s :  Rubus �rviflorus , and 

S;ytl!phori car...e:>,� albus, there is also an increase in some herb species such as 

Thalictrum occidentale. 

Picea - Abies / Pachist!.� �sinites Asso ciation 

This association is typical of the middle valley slo pe s ,  from 

4500 to 5 500 feet elevation, on south and west aspect s. The soils are 

podzolic ,  having a distinct A2, and a brown acid B horizon, formed from 

glacial and coarse water-wa shed glacial parent materials . 

AOO + AO O-l� 1f decomposing organic matter from needles ;  charcoal; 

abundant mycelium. pH 40 8 ( 3 . 95-5 . 6 )  

1!-2i" gray to yellow gray; single grain ; gravelly, sandy 

loam. 

2!-611 yellow red to yellow brown; weak blocky; gravelly, 

sandy loam to sandy clay loam. 



C 
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6-1$" red brown to yellow brown; blocky; gravl�lly to very 

gravelly, sandy loam to sandy clay loam. 

pH 6.2  ( 5. 0-7.2) 

1$" yellow gray; massive; very gravelly, sandy clay loant. 

pH 7.2 (6.0-7.$5) 

This type also has been severely affected by fires and is  mainly 

in lodgepole pine stands. 

The tree layer is composed of Pinus contort�, with regenerating 

Picea engelmannii and � l�siocarpa. 

The shrub layer is well developed, composed typically of: 

Pachistima �sinite6J Spiraea lucida, Mahoni� repens, Rubus parviflorus, 

Vaccinium membrana���, and Amelanchier alnifolia. 

The rich herb layer consists mainly of: Arnica latifolia, 

Goodyera oblongifo�a, ChimaEhila umbellata var. occidentalis, Aster 

consp!��, Clintonia uniflora, Thalict�� occidentale, errola secund�, 

f. virens, and Hieracium albiflorum. 

The bryophyte and lichEm layer is rather sparsely developed, 

composed mainly of : Brachyj;hecium spp_ , DreP8;nocladus uncinatus, � 

sEinulosum, Dicranum spp. , Rbrtldiopsis robusta, and Cladonia spp. 

Stands tend to be overstocked in this type ; if density is not too 

adverse, both lodgepole pine and spruce have good growth. 

�loist phases of this association show greater abundance of such 

species as : Rubus I?!rviflorus, Herac.leum lanatum, Osmorhiza chil ensJ.�, 

Q. occidentalis, Angelica dawsonii, !. arguta, and Veratrum eschscholtzii . 

Picea - � /Menziesia ferruginea - Tiar�lla unifoliata Association 

This type is very extensive and shows the best developement of 

the spruce-fir forest. It extends over the middle and upper slopes from 
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5000 to 6000 feet elevation t where the soils are highly developed podzolic . 

with a strong , ashy AZ horizon, a rich, red acid B horizon, and often 

cementation in the coarse,  stony, glacial parent material. 

Aoo + "0  0_:3 " decomposing organic matter from needles and IOOSS ; 

abundant :rr.JYOelium; IOOr.  pH 4.9 (4.3-5.5 ) 

Az 3-5" asq,. gray; single grain; sand;y loam, occasionally 

grave�. pH 4.5 (3 .75-5.7) 

5-8" red to yellow red; granular, soft and. loose; gravellJ, 

sa.ndy loam. pH 4.85 (4.35 .. 5.65 )  

Bz 8-24" yellow red to red brown; blocky; gravel.ly to very 

grav�. sa.nc\v loam to sandy clay loam; cementation 

common below . pH 5 .5 (4.9-6.7) 

c 24" yelJ.ow grrq to brown gray; massive, £requent cementing; 

stony t very' grave� , sand;y loam to eJ.ay loam. 

pH 6.0 (4.9-8.05 ) 

The tree layer is composed of Picea 5alma.nntl, Abies lasio�, 

and occasionally scattered _Pm;;;;;· _'l;.S;;.. AAbic!-�9 J �. 
The dense shrub �er is dominated by Mepziesia fe�e!-, as 

well as . containing Vacc,ini� sco,eriUJl!, !!. membranaceum, Sorbus sitchensis 

( and � scopul..in,a) ,  Lon1cera �ensis, and Rhododendrol1. al.b1fior�. 

The herb layer is fair� well developed, consisting typi� of: 

Tiarell.a unifoliata, !mica 1at-ifo�, Listers; co.rdata,  Q20dlera oblong:1.f0lU!., 

!):r2,la �EtCunda, E:. yn1fi�, Stre;etp:elU! �exifolius ,  ClintoniS; un�z:s;, 

Viola orbiculata, and Veratrum eschscholtzii. 
r ..... . 

The br.yophyte and lichen layer is lJX)derate� developed with; 

Dicranum fuscescElls, liverworts ,  Pleurozi� scm:.ebe�, �um spp. (l!!. 

drumroond1!., !1!.. !3j?lnu1..o!llI!) ,  and �dio;psis rpbus�. 
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Spruce growth is good in this type. Lodsepole pine stands of 

this type are rare� in such stands there if I generally an increase in some 

herb species, and shrub species such as:  Vaccinium mY!tillus, Alnl!� 

crispa var. sinuata, and q.Eira� lucida. 

Moist variants of this association occur locally along the 

�alley slopes, having a greater abundance of:  Heracle� }anatum, Osmorhiza 

o ccid�t:l.��lis, Q. chilensis, Angelica spp. , and Veratrum eschscholtzii. 

Picea - Abies / XeroJ2hyllum tenax Association 

This association is the distinctive one of high elevaf> lons on 

southerly slopes �he�e �he soils are shallow and bedrock is  close to the 

surface. 

The soils are podzolic, with a narro� A2, and a shallow, acid, 

stony B, on thin glacial material overlying bedrock. 

B 

c 

fibrous organic matter from XerophY-llum and needles;  

mycelium very sparse to absent. 

l-l�" ashy gray; single grain; gravelly, sandy loam. 

pH 4.0 (3.7-4.75) 

2-16" yello,,' brown to red bro�; weak blocky; stony, . very 

gravelly, sandy loam to clay loam. pH 4. 6 ( 4. 2-5. 55)  

16" bedrock with scattered fine material: yello� brown; 

sandy loam to clay loam. 

The tree layer is  open, and composed predominantly of Abies 

lasiocar�, as well as containing Picea, e�elmanni.1, and some Pi11us alhicauJ.,if!. 

The moderately developed shrub layer is  dominated by: Vaccinium 

ffilrtillus, y. sco�rium, and y. membranaceum, with sparse occurrence of 

So� sitchensis. 
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Rank tussocks of Xerophlllum tenax_dominate the abundant herb 

layer. other typical species are t Arnica latifolJa., .Pxrola. socunda, 

Viola orbicQtat�, Luzula wahlenbergii, and Pedicu!aris bracteosa. 

The bryophyte and lichen layer is rather sparsely developed, 

consisting typically of:  Mnium s.Ein��, Brachythecium spp. , Qicra�� 

fUscescens, Q.. strict':!!!!, .Polytrichum juniperinum, Clado� spp. , and 

liverworts. 

Growth of spruce and pine is 1'901" in this type. Lodgepole pine 

stands of this type are rare. 

Picea - Abie� I Xerophyllum tenax - Pach!st� myrsinites Community 

There are a number of stands on the middle valley slopes whieh are 

floristically related to the Xero�hIllum and the Paehistima associations. 

Becallse of the relative abllndance of sueh stands they are treated here as 

comprising a separate c�nunity. 

The soil profile is well porlzoli sed with a well developed A2, and 

a deep reddish B horizon on coarse glacial parent rna.t eria1. 

AOO + AO O-l!" decomJ:Xlstng organic matter from needles and XeroEh;yllum; 

A2 

B
1 

C 

abllndant mycelium. pH 4. 8 ( 4. 4-5 .45 ) 

1!-2!" bleached ashy to yellow gray; single grain; gravelly, 

sandy loam. pH 4. 7 ( 4. 45-4. 9 ) 

3-6" yellow gray to yellow brown; weak blocky; stony, 
gravelly, sandy loam. pH 5 .3  (4. 85-5.65 ) 

6-24" yellow brown to red brown; blocky; stony, gravelly, 

24" 

sandy loam to clay loam. 

yellow gray to brown gray; massive, hard and compact ; 

gravelly to very gravelly, sandy loam to clay loam. 
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The tree layer is composed of Picea engelmannii., !�i.�s. lasiocarpa, 

and Pinus contorta. 

The shrub layer is well developed, consis�ine �ypically of: 

�ix:�.e_� lucida, Lonicera utahensi�., §.o.� sit chel1�. Amelanchier alnlfolia., 

Alnus crisps. var . sinll."-:!,l;a, Vaccinium !!!Y.r.tJg��, l.fahonia repens, and � 

parvifloruso 

The herb layer 1s very ab'tmdant, and is dominated by XeroeI:tz� 

tenax. other typical species are : Arnica latifolia, Viola orbiculata, 

Goodlera oblongifolia, Clintonia uniflora, Aster conspicuus, Chimaphila 

umbellata var. occidentalis, Thalictrum occidentale, RYrola secunda, 

Osmorhiza chilensis, and Aster engelmannii. 

The bryophyte and lichen layer is moderately developed, composed 

of : RhYtidiopsis robusta, � spinulosum, Dicranum scoparium, 

DrepanocIadus uncinatus, Brachythecium salebrosum, and 61adonia spp. 

lodgepole pine stands are relatively abundant in this type. both 

pine and spruce growth is  good. 

Picea - Abies / Menziesia ferruBinea Association 

At high elevations, near timberline, there are a few ancient fir­

spruce stands occurring on shallow, lithosol .. li.ke soUe. A typical soil 

profile is as follows : 

AOO + AO 0-1" decomposing organic matter from needles ;  very sparse 

B 

c 

mycelium. pH 4. 75 

1-2�" brown-red; coarse granular-nutty; clay. 

pH 4.35 

3-18" brown-red ; blocky; stony, gravelly, clay loam. 

pH 4. 65 

18" bedrock with pockets of fine sandy clay loam material, 

brown-red . pH 4. 7  
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The tree layer is dominated by old, mature � 1asiocarpa, 

with scattered Pinus a1bicau1is and Picea engelmannii .  

Menziesia ferruginea forms an extremely dense cOVer in the shrub 

layer, with lesser amounts of Serbus sitchensis and Vaccinium membranaceum, 

y. �rtillus, and y. scoparium. 

The sparsely developed herb layer consists of : Arnica latifo1ia, 

Luzula glabrata, Viola orbiculata , Erigeron peregrinus ssp. ca1lianthemus, 

and Castilleja miniata. 

The sparse bryophyte and lichen layer consists of : Dicranum 

fuscescens, liverwort spp. , Mnium sp. , and Brachythecium ap. Tree growth 

is very poor .. 

Douglas Fir Habitat Types 

� Pseudotsuga menziesii occurs sporadically along the lowest valley 

slopes, in the drier exposed positions : on southerly aspects and shallow 

soils. Much of the Douglas fir is of seral status in spruce habitat 

types .  Often this species occurs as one o r  two widely scattered 

individuals in a savannah-like vegetation. There are a few open stands 

of Doug1�s fir of climax status. 

Pseudotsyga menziesii / Arctostaphylos �-ursi Association 

A stand of this type was studied in Jasper National Park, on 

gently sloping terrain, at 3390 feet elevation. The soil profile is 

unpodzo1ised, on coarse, stony alluvium which is highly calcareous. 

AOO + AO O-�" sparse litter from needles and Arctostaphylos leaves ;  

mycelium. IiI 6. 95 

!-2�" gray brown, melanised; granular; loamy- sand ; lime. 

pH 7.0 

B 3-5" red-brown; loamy sand ; granular, very loose ; lime. 

IiI 8. 1 
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B 5-15" yellow brown; massive; loose; loamy sand with abundant 

stones and gravel; lime. pH 8.0 

C 15" brown gray; massive, loose; sand, gravel and stones ;  

lime. pH 8.4 

The tree layer is composed of widely-spaced Pseudotsuga 

menziesii, with abundant regeneration of this species, but with sparse 

Pinus contorta and Picea glauca regeneration in the understorey. 

The shrub layer is dominated by Arctostaphylos �-�, with 

lesser amounts of Symphoricarpos albus, Amelanchier alnifolia, Shepherdia 

canadensis, and Rosa acicularis .  

The herb layer is  rather sparse , composed mainly of :  Ely!us 

innovatus,  Koeleria cristata, Senecio cymbalarioides, Solidago multiradiata, 

Gentianella amarella ssp. acuta, and Viola adunca. 

The sparse bryophyte and lichen layer consists of:  Peltigera 

canina, Cladonia spp. , Drepanocladu5 uncinatus, and Brachythecium spp. 

Douglas fir growth is medium in this type; stocking is sparse. 

Pseudotsuga menziesii / Calamagrostis rubescens Association 

A stand of this type was stUdied in Banff National Park, at £!� 
5000 feet elevation, on a moderate south-facing slope. The soil profile is 

podzolised, formed from coarse, �mter-washed glacial material. 

AOO + AO O-!" thin, decomposed organic matter from needles and grass, 

intermixed with some thin melanised material; mycelium 

absent. Iii 6.0 

�-l!" gray to  yellow gray; single grain, loose; sand. 

pH 5. 7 

2-7" gray to yellow gray; single grain, 100S8; loamy sand, 

stones. pH 6.9  
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B 7-18" red brown; b1ock;y; compact: loam; stony. 

B:3 18-22" brown yellow; stony, loantV' sand: blocl<:y-massive, 
compact : lime at 18" 

pH 7.0 

iii 8.05 

c yellow grq; loamy sand, abundant gravel and stones; 

massive , cemented and hard; lime. pH 8.4 

The tree lqer is composed. of Pse1.rlot!'ll! menziesii, with some 

,f1nus ... 9,O_n .... t...,orta ....... · in the understorey. 

The rather poor� developed shrub l.qer consists of: Arotostapqylos 
!!!;-Ul"si, � E!c,icularls , Vaccinil!! caesp;ttosum, SEiraea l,UCiM, Shepherd!! 

canadensis ,  and !!.miperuB coll'lMUbis. 

The herb �r is very abun:lant and is dominated by Cal !'!Zwsti!, 

�scens , as well as containing: �'¥3 imovatus . Astragalus decUDi:>ens var. 

sEn"Otmtts , . Aster 6onsR1cu'43. castU1e�a hispidfi. Hed;ysarl! sulphUr'escens. 

f.r:aiaria. !¥:Pg1ana !H'. slauoa, and Antennaria neglecta. 
The sparse bryophyte and lichen �er consists � of: gladonia 

spp. ,  Pe1tigera cani¥. I!,leurozil.ml �hreberi, Dicranum strictum, Brachytb.ec1Ul1l 

SPP. ,  Drepanocladus mc�t.us , and Polytrlchum jmiperinum. 

Douglas fir growth is fair ; stocldng is sparse. 

Pse1.rlots�a menziesii I C!J.a.magrostis rtbescens - LJlPinus sericeus Association 

This type occurs in the Crowsnest Area, on south-facing slopes, 

us� on shallow solls formed from glacial. or glacial-fiuvial parent mater1.als. 

Aoo + Ao o-li" sparse organic matter from decomposing neectles and 
grass : sparse ll\Yceli um. 

1i-2f" black to gray brown, melanised; granular 

pH 6.2 
pH 6.65 



B 

C 

- 1-1-.5 -

13-17" yellow brown; blocky to columnar;  compact ; loamy 

sand . stony. 

17-2L�" c;laci2.1 material intermixed vlith sha1ey rock 

frac;ments ; yellow brown; massive , loose . 

pH 6 . 6  

p H  6 . 25 

The tree layer i s  composed of widely spaced Pseuclotsuga men7.iesii . 

tdth occasional Populus tremuloides .  

The shrub layer consi sts of s Spiraea lucida , Amelanchier alnifolig, 

Prunus virginiana , Mahonia l'Cpens . Rosa viOodsii , li. aciculari s ,  Arctostaphylos 

�-ursi . and Juniperus communi s .  

Tho herb layer i s  well-developed and rich in species:  Calamagrostis 

rubsecens . Poa sp • •  Stipa columbiana , 1\oolo;l:'ia cristata . Festuca idahoensis . 

Bromus sp . , wpinns sericeus , Aster conspicuus , Heuehere. cy1indrica , Balsamorhiza 

sagittata , Ca10chortus apiculatus , Allium ccrnUUlll , Co11insia parvif10ra. Sedum 

stenopeta1um . and Solaginella densa . 

The bryophyte 2,nd lichen layer is very sparse , consisting of: 

Pe1tigera canina , Brachythecium spp . , Dicranum strictum ,  and C1adon� spp • •  

Douglas fir grm<1th is fair . 

Pseudotsuga menziesii / Symphoricarpos a1bus Association 

This a ssociation occurs in the Crowsnest Area .  in more me si c conditions 

than the previous one : on deeper soils with rnore northerly uepects. The soil 

profile is as follows : 

Aoo + Ao 0-1" decomposine; organic matter from needles and foliage ; 

sparse mycelium. 

1-3" black ;  me1anised ; granular ;  loose.  

3-7 11 broun; granular to nutty ; more compact ; loam. 

pH 6.0.5 ( 6 . 0-6. 1) 
pH 6.7 (6.2.5-7.1) 

pH 6.7 ( 6.2.5-7.1) 
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B2 7-24" yellow brown to gray brown; strong blocky: very 

compact. pH 6.6 (5.95-6.9) 

c yellow gray; massive : hard and compact ; rock 

fragments. 

The tree layer consists or �seuiots$a menziesii, with a small amount 

of �9Rul us tremu1oide�. 

The shrIi> layer is very abundant, with: Sl,D!Phoricarpos a1b�, Spiraea 

luci�, !2!!. acicularis , as well as �lanchier alnif'o��, and Prunus �. 
The herb layer is well developed, consisting typi� of: Arnica 

cord1tolia, Aster cUiolatus, !!. conspicws, Smilacina racemos�, Disporum 

traotvccuyum, Thaliq,tz:� occidentaJ.e , Osl11OrhiZa 9,hilensis, Lath.yt:us ochroleucus, 

and. �nium grandifiorum. 

The bryoJ>l:\yte and lichen layer is very sparse , consisting mair1l3' of's 

Bracl)ytheci� spp. ,  MIli,¥,! seulosum, and Pe1ti�era canina. 

Douglas fir growth is relatively good. 

A Douglas .fir stand at Waterton which showed close similarities to 

the Pachist1ma association was analysed. The stand was on a steep south­

facing slope, at 4400 feet elevation. The soil is podzolic on very coarse , 

storw. fiuviaJ.-g]..acial parent material. 

The tree layer is sparsely stocked, composed of' Pinus contorta and 

scattered Pseudot.suea menziesii. 

The abundant shrtb layer consists mainly of: Pachistima &tsini:�s, 

Rtb� parv1!}.:orus, Vaccinium men:branaceum, !2!!: EGabrum, Mahonia repens, §Riraea 

luci�, Amelanchier a1nitolia, !!2!! woodsii, and Symphgrical"f2s albus . 

The herb �er is abundant, composed chiefly of': Aster conspicuus, 

Aster laevis var. &N!ri , F'rapr:le virginiana var. glauca, C1inton� minora, 
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Goodyera oblongifol�a . Chimaphila luubollata var. occidentalis , Osmorhiza 

depauporata , and Calamagrostis rubescens .  

The sparse bryophyte and lichen layer is composed mainly of: 

Cladonia spp . . prepanocladua uncina tus . Brach.vt;:he cium. spp . , and Dicranum 

scoparium. 

Aspen Stands 

A number of aspen stands were examined for age , ground vegetation , 

and soil feature s .  All of the aspen stands wi. thin the mountains are seral , 

with spruce and some Abie s  regeneration beneath . Host of the trees are young : 

50 or 75 years ,  and rarely as old as 90 years . All of the stands examined 

had trees infected with Fame s ignarius. 11Dst of the stands are seral variants ,  

in the main subalpine area , of the Arctostaphylos association or Calamagrostis 

association ; and in the southern area of the Calamagrostis - Lupinu§ association 

or Pachistima a'ssociation. 

Generally there is an increase in the abundance of herbaceous specie s 

"dth the change fram a coniferous to broad-leafed overstorey. An aspen stand 

in Banff National Park, which is typical of the Calamagrostis type , has thIJ following 

Cl::qDsi tion: E.Qa acicularis , J...a.thyrus oQbroleucus , Vicia americana , SeneciQ 

pseudaureus , Thalictrum. occidentale , � ciliolatus , A. conspicuus . Fraga�a 

virginiana var.  glauca , and Calamagrostis rubescens . 

A stand in the Crowsne st Area , which is  typical of the Calamagrostis -

Wpinus association ,  is composed of : Vaccinium caespitosum, Amelanchier 

alnifolia , Rosa acicularis , Spiraea lucida , Lupinus sericeus , Castilleja hispida , 

Senecio pseudaureus ,  Geranium. vi scosissimum , Fragaria virginiana var. glauca , 

LatbYrus ochroleucus ,  Vicia americana , Penstemon confertus ,  Aster conspicuus , 

Potentilla gracilis ,  �. arguta , Thalictrum. occidentale , and Calamagrostis 

rubescens . 
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Black Spruce Habitat Types 

Picea xnariana occurs in Jasper National Park along the Athabasca 
. .  

drainage ; it extends southward for about 50 ntUes from Jasper Town. It occurs 

also in Banff National. Park , at Saskatchewan River Crossing. 

P1;cea mariana I Carex Association 

This is the most typical black spruce type, occurring on level 

alluvial-lacustrine terrain, with a heavy, calcareous clay substratum producing 

impeded drainage and fen conditions .  The micro.relief if highly irregular, 

consisting of humroocks and hollows , with water standing in some of the latter. 

A + C 0-7" htmlus and mineral material; dark brown; granular lime. pH 8.6 

C 

7-12" muck; mineral and organic matter ;  dark gray to brown. 
12-17" light gray; fine sand to loamy sand; wet. 

17-2.5 n dark gray; some buried organic layers. 

2.5-33" light gray, red mottling; clay loam with scattered 

gravel and stones. 

33" � ;  clay loam with gravel and stones ;  water table. 

The tree layer consists of Picea mariana. 

pH 8.4 

pH 8.2 

pH 8.3 

The shrub layer is moderate� developed, composed of: Salix 

Fhusculoides ,  � nm:tillifo�, � ;£adophyll:!, �tula &:andu.1.o�. Rti>us 

pubescens , and !2!! acicularis. 

The herb layer is very abUIXlant, donrlnated largely by Carex asuatUis, 

as well as containing: Equ1settml arvense, Juncus tenuis, Ca.rex spp. ,  Deschampsia 

caespitosa ,  El:ymus innovatus , Pamassia ;earviflora, Habenaria &;perborea, 

Spiranthes romanzoffiana, Triglochin maritima, Seneci<a l?!uperculus , aDd Viola 
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renifolia . 

The moss layer is well developed .. with: Aulaconni,!! elustre , 

C�thec,i� nitenE!" and other hydric species. 

J?icea mariana - L� laric�a. / Ledum men1andic� - ��UtIl - Carex 

Association 

A stand of this type was studied near Miette Hot Springs , at 4400 feet 

elevation. The terrain is level, drainage is impeded, and there is deep 

accumulation of S12ha�um peat. A soil pit dug to 40 inches showed satm-ated 

peat throughout, without reaching a mineral substratum. 

The tree layer is composed of large, 2OO-year-old Pice,! �.1 
beneath which is short, 40-year-old LariX laricina • 

. .  = ................. 

The shrUb layer is abundant, with: Ledum grg,enlandicum, Betula 

glandu1osa , Salix mn:t:illifolia , Arctostaphylos rubra, Vaccinium gxYCoccus, 

Rubus pubescens , Viburnum ,edule and Alnus .!;.,enuifolia. 

The herb layer is highly developed , dominated by Garax aguatUis a:nd 

¥a,uisetum arvense , as well as containing smUacina trifolia, !f:guisetupl scirp9ides , 

Pedicularis �roenlandica,  and Habenax:ia 8'fPerboI'e,!. 

The very abundant moss layer consists of: Sphagnum spp. ,  Camptothecium 

niten!, and Au1acomniun: ���. 

Picea mariana - P.bies lasioc� / Ledum groenland.icum-Carex Association 

This is a montane black spruce cOIllllunity, occurr:ing at 5750 feet 

elevation along the Astoria River Valley, below Nt. Edith Ccnrell. Seepage is 

near or at the soU surface along IllUCh of this valley .  The soil parent material 

is glacial. till, composed of clay loam intermixed with stones and gravel. 
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0-3 " carpet of living moss (Hvlocomium) . 

3-5�" organic matter from moss and sedge ; fibrous ; wet pH 4.4 

6-ll" humified mineral material ; charcoal ; black; 'W!t 'pH 6 .85 

12-14" brown gray; sandy loam with stones and gravel ; 

wet 

22-24" yellow gray, red mottled; sandy clay loam with 

gravel and stones ;  wet . strong seepage begins at 

pH 7.3 

18 11 pH 7 . 6. 

The tree layer consists of Picea mariana , the h;ybrid Picea engelmanni 

X �. glauca , and Abie s  lasiocarpa . 

A well developed shrub layer consists of t I.edl..U1l groenlandicum, Betula 

glandulosa , Elnpetrum nigrum , Arctostaphylos rubra . Salix vestita. , §.. pseudocordata. , 

Kalmia poJifolia . and Vaccinium vitis-idaea. wss abundant are the mountain 

heaths and blu�berries :  Cassiope tetragona , Phyllodoce glanduliflora , Vacg!nium 

scoparium , and y. myrtillus. 

The herb layer is composed of : Carex spp • •  Eguisetum arvense , E. 

scirpoides ,  !. variegatum , !. pratense , Juneus albe sgens , Petasites frigidus 

var. palmatus , Pinguicula vulgaris , Tof!eldia pusill� . Pedicularis groenlaD�ga , 

and f. bracteosa . 

The very abundant bryophyte and lichen layer consists of : HYlocom!um 

splendens , Cladonia. spp . , leafy liverworts ,  Dicranum sp. , Camptothe cium nitens . 

Aulacomnium palustre , and Sphagnum spp. 

Picea mariana - Pieea glauca / Arctostaphylos �-ursi Association 

A stand. of this type was studied along the valley bottom of the Athabas ca  

River. The soil parent material is calcareous glacial till. The soil horizons 
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are vory weakly developed. 

�O + � 
A-B 

B ( 1 )  

C 

0-1-}" 
l-�-J1rtl '" ., 

5-J�1I 

11-14" 

30-33 " 

litter from needle s and shrub s .  

brown t o  yellow brown ; granular ;  lime . 

Yellow brown to brown; loam to clay loam. 

with scattered stones ; blocky. 

yellow gray ; lown . gravel and stone s ;  weak 

blocky; mois t .  

gray ; abundant gravel and stone s ;  massive ; 

wet . 

pH 7.55 
pH 8 . 6  

p H  8 . 7  

pH 8 .2 

pH 8 .3 .  

The tree layer i s  composed of Picea mariana and Picea elauca. 

The well developed shrub layer i s  dominated by Arctostaphvlos �-

ursi , and in addition there occurs : Shepherdia canadensis ,  Rosa woodsi;i.. 

Potentilla fruticosa , and Juniperus communis .  

The herb layer consists of : ElymUS innovatus , Carex concinna , 

GeocaulQn liy;i.dum , Antennaria parvifolia ,  Linnaea boreali s var. americana , as 

well a s  the less abundant Tofieldia glutinosa. Parnas sia parviflora . Juncus 

tenui s , Selaginella selaginoides ,  and Pinguicula vulgaris .  

The bryophyte and lichen layer i s  composed of : Dicranum spp . , Cladonia 

spp . , Drepanocladus uncinatus , BrachYtheciurn spp . , and Peltigera canina . 

This stand has a number of unusual feature s .  The soil profile i s  ve ry  

poorly developed: a thin humus horizon , no leached horizon , a very indefinite 

B horizon , and a highly calcareous parent material of stones ,  gravel . and 

loam , which become s very wet with depth_ The ground flora i s  composed of a 

rather mixed assortment of specie s :  some which are normally associated with 

drier habitats , along with spe cies of wet habitats . The suc cessional status of 



the stand is que sU. onable . Complete a[;e data of the t rees were not obtained ,  

but t.he data incli cate that the tree s  ;lre broadly even-Deed , ::l.nd that th0re i s  

a STn811 amount o f  reprodu ction o f  both spru ce spe cies . Charcoal in t.ho surface 

soil hori zons �3u[,l,:ests a fi re o rigin of thi s  stand , which is in accord with 

the broadly even-J.ged stand structure . It ts possible that , following a 

drastic fire , the site was heavily colonized by black spruce (a se rot-inous 

specie s similar to lodgepole pine ) , ::lnd was followed by �;rllite 3pruce , which may 

eventually rep18.c8 the former species . 

DISCUSSION 

The reader i s  referred to paCes 13-16 , for a summary of the forest 

clas sification . 

The Arcto staphYlos type o ccurs in the valley bottoms on coarse alluvial 

material which i s  excessively drained , and moisture is frequently deficient 

during part of the g rowing season . The Calamagrostis type o c curs on medium� 

textured alluvial and glacial-fluvial materials j it i s  well-drained and moisture 

conditions are more favourable . In the Hziocomium - Cornus type of the mid-

slopes ,  the glacial parent material may be coarse , but this factor is offset by 

the northerly a spe ct ,  and moi sture conditions are favourable . The t-Jenziesia 

Lycopodium type occurs on the upper valley slopes ,  often on coarse glacial 

parent material , but moisture conditions are favourable throughout the year ,  

and there may b e  very deep seepage i n  the s oil profi le j in some profiles the re 

is a deep Qementation layer .  There i s  deep snow a ccumulation i n  this type . 

The Vac cinil� scoparium type o ccurs on the highe st valley slopes ,  where there 

is abundant moisture and very deep snow accumulation ; the soil remains frozen 
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late in the year. The Ledum, - Empetrum association is a seepage type of the 

mid-valley slopes .  The Picea - Abie s  / Eguisetum type along tributary streams , 

and the Picea / Eguisetum type of the broad valley bottoms . o ccur on fine 

alluvial soils with high water table and abundant moisture throughout the 

growing season. The Sphagnum - Ledum type occurs on fine . impervious materials 

with impeded drainage and exce ssive water . 

In the Southern Area . the Calamagrostis - Lupinus type occupies the 

lower valley slope s ,  on medium-textured alluvial and glacial-fluvial materials 

which are well drained ;  moisture conditions may be suboptimal during the 

grOwing season. The Pachistima type and the Xeroppyllum - Pachistima type ,  of 

the mid-valley slopes ,  have more favourable moisture conditions . The Menziesia -

Tiarella type occurs on the upper slopes where moisture conditions are favourable 

throughout the growing season ; seepage may occur deep in the profile . and 

cementation may be present. The Xerophyllum type and the Menzies�a type have 

shallow soils underlain by bedrock which restricts rooting ; there is deep snow 

accumulation in the se types .  The Heracleum - Eguisetum type bordering streams 
occurs on medium-fine alluvium with high water table ; moisture conditions are 

optimal throughout the grOwing season. 

The site potential of the habitat types ,  for spruce and lodgepole 

pine . is summarized below: 

Good 

f. - A. /Equisetum 

E. - !. / Menziesia - MYco'Rodium 

Picea/:§guisetum 

Spruce 

1:. - A. / Heracleum - Eauisetum 

1:. - A- / Menzies�a - Tiarella 



Hedium. 

t· - A· 
t· - A· 

Fair 

t· - A· 
Picea I 
Poor 

E· - A· 

I 
I 

HYlocomium - Comus 

Ledum - lfulpetrum 

I Calamaerostis 

Arctostaphylos 

I Vaccinium 

Very Poor 

f�l - A. I Sphap,num - Ledum 

Very Good 

HYlocomium - Alnus 

Good 

�locomium - Cornus 

Medium 

ijylocomium - Vaccinium 

Calamaero stis - Vaccinium 

Calamagrostis - Cladonia 
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E. - A. I Pachistima. 

E. - A. I Xerophyllum - Pachi stima 

E. - A. I Calamaerostis - Lupinus 

E· - A. I l'1enziesia 

.1:.. - A • / Xerophyllum 

Lodeepole Pine 

Xerophyllum - Pachistima 

Pac hi stima 



Fai r 

Rvlocomitun - Cladonijl. 

Calamagrostis 

ArctostapAylos 

Arc�ostaphzlos - Vac cinium 

Arctostaphzlos Cladonia 

Poor 

Menziesia - Lycopodium 
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Calamagrostis - Lupinus 

Xeropltyllum 

The classification accounts for most of the forest communities and 

habitat conditions of the mountain region. As a rUle the mature spruce-fir 

stands have relatively little variability. The e nvironmental conditions are 

more stable and any changes are proceeding only slowly over a long period of 

time . This i s  reflected in the greater uniformity and distinctiveness of the 

spruce association s .  Consequently, the spruce-fir stands are most amenable 

to classification. The younger pine stands have more variability. Plant 

sUccession ,  soil development . and other habitat changes are occurring more 

rapidly. In general . classification of the younger pine stands i s  more complex. 

This investigation was done of stands ranging from immature , fifty ... 

year-old pine to old , mature spruce stands. The earliest stages of forest 

succession, prior to fifty years , have not been considered. A stuQy of these 

early stages of succession following fire and logging would be valuable. 
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