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A REVIEW AND ASSESSMENT OF VEGETATION 

IN FORMATION FOR THE AOSERP STUDY AREA 

DESCRIPTIVE . SUMMARY 

The maps prepared by Intera Environmental Consultant Ltd. 

(Thompson etal. 1978; Thompson 1979) for the AOSERP study area 

outl ined the distribution of major vegetation types descrfbed by 

Stringer (1976) and were intended for general use in planning and desig 

design of projects within the AOSERPstudyarea. However, the level 

of details offered by :the maps has not been sufficient for some projects. 

Hence this study was sponsored with the following three objectives: 

I. Review and summarize available I iterature related to 

vegetation types and habitats of the AOSERP study area; 

2. Descrlbe the results of a small pilot study assessing 

the vegetation communi ties and adequacy of the vegetat ion 

map in the Muskeg River area; and 

3. Summarize the results of a vegetation workshop designed 

to assess user need, the adequacy of the pilot study, 

and appl lea b Ie methodo logy for fu tu re deta i I ed vege­

tation studies. 

A detailed vegetation classification based on total vegetation 

composition is not available for the whole of the AOSERP area. 

Stringer's (976) classification is the most comprehensive of those 

available for the AOSERP study area, alt~ugh it is preliminary and 

the types are very broad. The study makes some recommendations based 

on the proceedings of the vegetation workshop. 

The report has been reviewed and accepted by the Alberta 

Oil Sands Environmental Research pro~: 

W.~,RM~~,J 
w. R. MacDona iCI)l Ph. D 
Director (1980-81) 
Alberta Oil Sands Environmental 
Research Program 
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ABSTRACT 

Vegetation 1 iterature and maps pertinent to the AOSERP 

study area are reviewed and summarized. Studies from throughout 

northern Al berta and Saskatchewan are discussed al though emphas i sis 

given to the prel iminary vegetation classification described by 

Stringer (1976) and the vegetation maps prepared by Intera Environmental 

Consultants Ltd. Stringerts classification describes principal 

physiognomic types, appropriate for overview mapping and description, 

but many of the types include large compositional variation. The 

vegetation types mapped by Intera are modified from Stringer's 

classification and, in forested areas at least, convey 1 ittle infor­

mation on vegetation composition other than for trees. 

A ground survey of vegetation types in the lower Muskeg and 

MacKay rivers area revealed major variations in the lesser vegetation 

within most types shown on Intera's maps! In addition, major physiog­

nomic vegetation types were encountered which are not described by 

Stringer (1976) or included on Intera's map legend. Twenty-one pro­

visional community types are described based on observations and data 

collected from 39 plots. Three techniques for including minor vege­

tation information on Intera's maps are discussed. 

A vegetation study workshop was held on 26 November 1979 to 

evaluate user needs for more detailed vegetation descriptions and maps 

and to review the results of the vegetation survey as a step towards 

meeting these needs. In general, the participants agreed that the 

maps are useful in their present form and that programs to add minor 

vegetation information cannot be justified at this time. Several 

recommendations for other vegetation studies emerged from the workshop. 
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1. INTRODUCTION 

Vegetation maps have been prepared for the entire Alberta 

Oil Sands Environmental Research Program (AOSERP) study area at a 

scale of 1:50 000 by Intera Environmental Consultants Ltd., '. 

(Thompson et al. 1978; Thompson 1979). These maps outl ine the distri­

bution of major vegetation types described by Stringer (1976) and are 

intended for general use in planning and design of projects within 

the AOSERP study area. 

However , the level of deta i l offered by the maps has not 

been sufficient for some projects (see Appendix 8.2). Consequently, 

Hardy Assoc iates (1978) Ltd. was contrac'ted by AOSERP to prepare a 

proposal for more detailed vegetation studies. This proposal was to 

be based on an evaluation of available descriptions and maps, the 

results of a small pilot study, and a vegetation workshop attended 

by potential users of the maps. This report describes the results 

of these activities. 



2. 

2 

OBJECTIVES AND APPROACH 

The principal objectives of this report are to: 

1. Review and summarize available literature related to 

vegetation types and habitats of the AOSERP study area; 

2. Describe the results of a small pilot study assessing the 

vegetation communities and adequacy of the vegetation map 

in the Muskeg River area; and 

3. Summarize the results of a vegetation workshop designed 

to assess user needs, the adequacy of the pilot study, 

and applicable methodology for future detailed vegetation 

studies. Terms of reference for this project are , in­

cluded in Appendix 8.2. 

This report is organized into three major sections in accordance 

with the three principal objectives. The first section reviews available 

background 1 iterature and maps including the maps prepared by Intera 

(Thompson et al. 1978) and the vegetation classification developed by 

Stringer (1976). The second section summarizes the results of the ground 

check of the maps in T94 R10 w4 and T94 Rll w4. It also describes vege­

tation communites encountered in these two townships. These two sections 

of the report ·were presented to workshop participates prior to the work­

shop as a basis for discussion. The third major section summarizes 

results and recommendations which emerged from the workshop. 
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3. PREVIOUS VEGETATION STUDIES 

3.1 INTRODUCTION 

The objective of this 1 iterature review is to briefly 

discuss and summarize the available vegetation literature pertinent 

to the AOSERP study area. It is intended that this review provide 

one basis for evaluating the current progress regarding vegetation 

descriptions in this area and for designing certain future vegetation 

studies. 

This review considers only vegetation studies from northern 

Alberta or Saskatchewan as they are pertinent to the AOSERP study 

area. It is not a comprehensive review of boreal vegetation 1 iterature. 

3.2 BACKGROUND STUDIES 

Background studies of vegetation include those which were 

conducted prior to development of the oi 1 sands industry in north­

eastern Alberta and , tho'se whkh have been conducted more recently in 

other similar boreal forest areas. These studies provide a background 

for interpretation and comparison with descriptions in the AOSERP area 

subsequent to 1973. 

3.2.1 Regional Descriptions 

Halliday's Forest Classification of Canada, published in 

1937, divided the forested lands of Canada into eight major regions 
I 

and several forest sections. Th i s' cIa s s i fica t i on wa s upqated and 

the descriptions expanded by Rowe in 1959 and again in 1972 • However, 

the bas ic framework of Ha 11 i day's classification and map was ma i n ta i ned. 

Each edition of this classification placed northeastern 

Alberta in the Boreal Forest Region. This region, which is characterized 

by coniferous forests of white and black spruce, stretches as a continuous 

belt from the Labrador coast westward to the Rocky Mountains and North­

westward to Alaska. 

Based on Rowe's (1959, 1972) maps, four sections (subregions) 

of the Boreal Forest Region are present within the AOSERP study area 
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(Figure 1). The largest portion of the AOSERP study area is included in 

the Mixedwood Section which is characterized on upland sites by mixed 

forests with varying proportions of trembling aspen (Populus tremuloides) , 

wh i te spruce (Picea glauca)" ba 1 sam pop 1 ar (Populus balsamifera)~ ba lsam 

fir (Abies balsamea) , and white birch (Betula papyrifera). According to 

Rowe (1972), aspen typically dominates young forests on recently burned 

sites while white spruce dominates mature forests which have escaped 

recent disturbance. Jack pine (Pinus banksiana) occurs locally on dry 

sandy sites and forms ,a mixture with black spruce (Picea mariana) on 

level tops of some higher hills. Black spruce and larch (Larix laricina) 

muskeg occur in depressions and poorly drained flats. 

Rowels (1972) Upper Mackenzie Section (Mackenzie Section in 

Halliday 1937) includes riverine forests of the Mackenz~e drainage 

system. In the study area, this section occurs a1qng the Athabasca 

River north from McClelland Lake. Topographic conditions are typically 

a sequencer of alluvial flats bordering the river, low benchlands and 

terraces above the flats, and finally undulating to rolling uplands. 

The alluvial flats and · low terraces support excellent merchantable 

forests of white spruce in addition to balsam poplar forests. The 

higher terraces and uplands are characterized by large areas of jack 

pine and trembling aspen on sandy soils. In contrast to the Mixedwood 

Section, white spruce isa minor component of the upland forest. 

The Athabasca South Section is a sand plain characterized by 

extensive jack pine forests which are often open grown or parklike. 

Characteristic tree species of the Mixedwood Section such as trembling 

~ aspen, balsam poplar, and white spruce are uncommon. 

The Northwest Transition Section includes a very minor 

portion of the AOSERP study area (Figure 1). This is a northern forest 

fringe area where the distribution, abundance, and size of tre~s are 

reduced compared to areas further south. 

These four sections of the boreal forest in Alberta are also 

briefly characterized by La Roi (1967a). In addition to a brief descrip­

tion of each section, he presents a ~ extensive, although popularized, 

description of forests in the Mixedwood Section (termed Boreal Mixedwood 

Section by La Roi), including a comparison of aspen- and spruce­

dominated forests, their vegetation, environmental differences, and 

successional sequences. 
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Figure 1. Boreal forest sections of the AOSERP study area. -----------------. 
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3.2.2 Vegetation Type Descriptions 

3.2.2.1 Background Studies Within AOSERP Study Area. The earl iest 

written accounts of vegetation types in northeastern Alberta come from 

early exploration and survey expeditions beginning in the early 1800 1 s. 

The Clearwater and Athabasca rivers were major transportation routes and 

as a result, several general descriptions and impressions of these 

valleys are given in the early literature. These early accounts are 

summa ri zed by Raup (1933, 1934, 1935, 1946). 

In 1946, Raup publ ished the resul ts of an e~I~n,~Iye study of 
0;-'" '- ' ,' 

vegetation in the Athabasca"'Great Slave Lake Region. This large region 
______ ~.~ .. ~ .............. 'J ........ --."""""'''''v;~ ... ~t.:i:i\l: •. '''(;.."~fIaq'~e ... w~ ... ''''....,'''' . ..,.,,_~_~:/''''".~lII'''~~'''''Ml:-·'' 

includes northeastern Alberta, northw~stern Saskatchewan, and southern 

portions of the District of Mackenzie. Thus it encompasses essentially 

all of the AOSERP study area. Only forested vegetation, made up of 

seven principal forest types (. parkl ike white spruce, flood plain white 

spruce, upland mesophytic white spruce, jack pine, balsam fir-white 

spruce, black spruce-lodgepole pine, and bog forest), was described by 

Raup. 

A small scale (1:5 750 000, approximately) map is presented 

by Raup which outlines the areas dominated by each of these forest 

types, According to this map, the AOSERP study area lies primarily 

within areas dominated by upland mesophytic white spruce forests with 

smal1era-reas in floodplain white spruce, balsam fir-white spruce, and 

jack pine forests. For the AOSERP study area, this map corresponds 

closely to that prepared by Halliday (1937) and Rowe (1959, 1972) with 

the principal difference being that Raup shows a balsam fir-white spruce 

forest type along the Clearwater River and the Athabasca River to approxi­

mate 1 y 70 km north of Fort MacKay. 

Characteristic species of trees, shrubs, herbs, mosses, and 

lichens were listed by Raup (1946) for various associations of each of 

the principal forest types. The most mesophytic forests of the region 

were concluded to be the balsam fir-white spruce forests, confined 

primarily to valleys and terraces of the Athabasca and Clearwater 

rivers. The flood plain white spruce forests [roughly comparable to 

Upper Mackenzie Section of Rowe (1972)] were divided into two associ ­

ations. The first is dominated by balsam poplar and,the second by white 
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spruce. Similarly, three types of upland mesophytic white spruce forests 

(similar to Mixedwood Section) were described: white spruce woods, 

white spruce-trembling aspen woods, and aspen woods. The bog forest 

type was not mapped but was described as being dominated by black spruce, 

tamarack, labrador tea, and sphagnum mosses. 

The only other background descriptions of vegetation which 

included the AOSERP area were those contained in exploratory soil survey 

reports by Lindsay et al. (1957, 1961, 1962). These soi I reports provide 

brief comments on the vegetation and the correlation of vegetation types 

to soil types. The authors noted that open sphagnum bogs with occassional 

stunted black spruce are characteristic of deep organic deposits but, as 

organic accumulations become thinner, ~rowth of black spruce improves. 

Sedges, reedgrass, and horsetai I character i ze wet meadow so i 1 s wi th 1 ess 

than 30 cm of peat accumulation. Most inorganic soils of medium to fine 

texture are forested by a mixed cover of trembling aspen and white spruce. 

White spruce dominates the more poorly drained soils and aspen t he 

better drained soils. Mixed stands of aspen and jack pine occupy sandy 

soils with high watertables' while pure jack pine stands occur on we11-

dra I ned, porous, sandy so i 1 s. 

No other vegetation studies are known to have been conducted 

in the AOSERP study area prior to initiation of the oil sands development. 

However, the results of vegetation studies in other boreal forest areas 

of Alberta and Saskatchewan provide valuable background information for 

interpreting vegetation patterns within the AOSERP area. 

3.2.2.2 Background Studies Outside the AOSERP Study Area. Studies by 

Raup (1930, 1933, 1935) provide some of the earliest descriptions of 

vegetation types in northeastern Alberta. In a comprehensive study of 

vegetation in Wood Buffalo National Park, Raup (1935) describes upland 

forest, muskeg, upland lake shore; and prairie vegetation types. 

Principal and secondary species are listed for white spruce forests, 

jack pine forests, aspen forests, sedge meadows, tall shrub community, 

bog shrub community, and treed muskeg. Maps outlining major physiog­

nomic types were prepared for local areas of the park. 
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Lacate et al. (1965) report the results of a forest 

reconnaissance survey of the Peace River area, Wood Buffalo National 

Park. Three of the major forest types described by Raup (1946) were 

considered characteristic of the area: flood plain white spruce forest, 

upland mesophytic white spruce forest, and jack pine forest. Emphasis 

was given to the first since it includes the most productive and acces­

sible timber. Successional trends culminating in a mature white spruce 

forest on the alluvial lowlands are briefly characterized and the com­

position and cover of the shrub, herb, and moss layers of seral and 

mature stands is briefly contrasted. 

The uplands of the area were concluded to be much more 

diverse than the lowlands, including many poorly defined site and vege-

tat ion types with numerous trans i tiona 1 forms. Brief observations are 

made of jack pine forests on dry sandy soi Is, and aspen 

moist soi 1 s. The importance of fire in determining the 

of both upland and lowland forests is emphasized. 
\ 

forests on more 

characterist)cs 

An extensive landscape classification and mapping study in 

the Peace-Athabasca delta of northeastern Alberta is reported by Dirschl 

et al. (1974). The area of this study overlaps a small portion of the 

AOSERP study area. For purposes of small scale mapping (1:37000), 

seven terrestrial vegetation types (delta coniferou5 forest, delta 

deciduous forest, tall shrub, low shrub, fen, immature fen or marsh, 

forests on bedrock outcrops, and grasslands on outcrops) and seven 

aquatic types were recognized. For larger scale mapping (1 :10 000), 

several vegetation dominance types on various land types were recog­

nized; for example Salix interior type on point bars. Thus, these types 
" . 

are considerably more detailed than most other classifications of the 

region. Percent cover of major species are listed for 39 sample plots. 

In addition, vegetation successional trends within the delta are hypoth­

esized, especially in relation to changing water levels. 

An extensive survey and classification of boreal forest 

vegetation from Alaska to Labrador is reported by La Roi (1967b) and 

La Roi and Stringer (1976). La Roi (1967b) describes the vascular 

species composition and La Roi and Stringer (1976) the bryophyte species 

composition of six black spruce and six white spruce-fir stand groups. 
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Forest communities of northwestern Alberta in the Mixedwood 

and Hay River sections of Rowe (1972) are described by Moss (1953a). He 

classified the forest into a white spruce association, bl ack spruce­

feathermoss association, black spruce-peat moss association, tamarack 

association, balsam fir vegetation, pine association, and poplar associ­

ation . Four variations of the white spruce association (needle cover, 

grass- shrub, shrub-herb, and feathermoss) were noted, based on composi­

tion of the undergrowth. These were related to the white spruce types 

described by Raup (1946) for northeastern Alberta. Two prevalent vari­

ations of the pine forests based on undergrowth composition were described 

as pine-feathermossand pine-heath. The poplar association was divided 

into balsam poplar and aspen poplar variations but not further subdivided 

on the basis of undergrowth. This study presents one of the most detailed 

early classifications of boreal forests in Alberta. 

A c lassification of forested land within the Mixedwood 

Section of Alberta, south of the AOSERP study area,is outlined by Duffy 

(1965) . The clas s if ication ranks physiographic s ites irr order of white 

spruce t imber productivity. Sev'en vegeta t ion communities are recogn i zed 

and related to soil characteristics and tree productivity. Charac t er-

istic species of each community are listed but no quantitative data on 

composition are presented. 

In Saskatchewan, vegetation studies of forests in the 

0 , 

M i xedwood Sec t i on of Rowe (1972) are repo rted by Ka bzems et a 1. (1976), 

Swan and Dix (1966), and Dix and Swan (1971). Kabzems et al. (1976) 

describe 23 forest ecosystems based on canopy dominants, undergrowth 

composition, and soil drainage. Forest ecosystem types are arranged in 

six series ~ccording to soil drainage characteristics. Three pine, four 

white spruce, three aspen, four white spruce-aspen, five black spruce, 

two tamarack, one pine-black spruce, and one tamarack-black spruce eco­

system types are described. The Piaea gZauaa-PopuZus/Cornus ecosystem 

on w~ :l-drained soils is concluded to be the characteristic forest of 

the section and includes most white spruce-aspen mixed forests. 

Succession and timber productivity are described for each ecosystem 

type. Swan and - Dix (1966) describe gradients in the structure, composi­

tion,and environmental relations of the .Mixedwood Section of boreal 
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forest in central Saskatchewan, but do not classify types. Dix and Swan 

(1971) describe successional ~haracteristics and the role of fire in the 

boreal forests of central Saskatchewan. 

Three other vegetation studies of boreal forest vegetation 

in Alberta deserve mention, although they were conducted in the Lower 

Foothills Section of Rowe (1972), and thus, types may not be directly 

comparable to types found in the AOSERPstudy area. 

Achuff and La Roi (1977) studied 30 stands of spruce-fir 

forests in highlands of northern Alberta. These highlands are flat 

topped plateaus rising 300 to 600 m above the more gently undulating 

lowlands and include, for example, the Christina Highlands south of Fort 

McMurray and the Pelican Mountains near Lesser Slave Lake. Although 

these highlands are not represented in the AOSERP study area, some of 

the higher elevations of the area such as the Birch Mountains may 

include vegetation types transitional to those described by Achuff and 

La Ro i ( 1 977) . 

Four community types were recognized by Achuff and La Roi 

(1977) on the basis of undergrowth composition. The most extensive and 

lowest elevation type (Viburnwn!Hyloaomiuin) is frequently reported from 

other boreal area-s of Alberta. It corresponds generally to the white 

spruce woods described by Raup (1946) for northeastern Alberta and the 

white spruce-feathermoss type documented for northwestern Alberta by 

Mo s s (1 932) . 

In another study in the Lower Foothills Sectionof Alberta 

(near Chip Lake), Lesko and Lindsay (1973) describe 15 forest community 

types based on composition of the tree and lesser vegetation. Nine 

white spruce, two lodgepole pine, three black spruce, and an alluvial 

forest complex type were described and related to soil survey mapping 

units and timber productivity. Variability in undergrowth composition 

was identified by the forest types but not strongly related to soil 

type. Soils with extreme drainage characteristics (very rapid or poor) 

were found to have very specific forest types while others have a large 

diversity of types with broad overlappings. 

Forest vegetation of the Swan Hills ~f west-central Alberta 

is documented by Moss and Pegg (1963). 
In the Aspen Grove Section of central Alberta, Moss (1932) 

described the species composition and tree growth of three forest types 
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(aspen, balsam poplar, and white spruce). Quantitative data on species 

composition are given for each vegetational stratum although variations 

within the types are not described. 

Wetland vegetation types of the boreal forests of Alberta 

and Saskatchewan are described by Lewis and Dowding (1926), Lewis et 

al. (1928), Moss (1953b), and Jeglum (1973). Lewis and Dowding (1926) 

describe the muskeg vegetation in the vicinity of Edmonton and Lewis 

et al. (1928) describe vegetation associations of swamp, moor, and bog 

forests in central Alberta. 

Moss (1953b) characterizes swamps, marshes, wet meadows, 

saline meadows, Dr>epanocZadus bogs, and Sphagnum bogs in northwestern 

Alberta. Composition of t hese types is similar to types described by 

Raup (1935) in northeastern Alberta. Succession and retrogression 

caused by burning of wetlands are described. Jeglum (1973) describes 

the structure, composition, and environmental characteristics of fens, 

bogs, and moist forests in the Mixedwood Section of Saskatchewan. 

Wetland vegetation of the Peace Athabasca delta is discussed by Dirschl 

et a 1. (1 974) 0 

Forest cover type .maps at a scale of 1:63360 and 1:126 720 

are available for the entire AOSERPstudy area., These maps were prepared ' 

by the Alberta Forest Service from interpretation of black and white 

aerial photographs flown between 1950 and 1954 . . Map units are annotated 

for forest cover type (pine, spruce, balsam fir, tamarack, deciduous, 

and combinations of these species), height class,and density class. 

Broad categories of non-forested types, inc.luding burned areas, marsh or 

bog, treed muskeg, scrub, grassland, and potentially productive areas,are 

also outlined. However, the utility of these maps for vegetation inter­

pretation is severely limited by the fact that mapping categories combine 

several vegetation types. 

A more detai led, larger scale (l :31 680) set of forest cover 

maps (Phase II I maps) is available for approximately 60% of the study area. 

These maps are published by Alberta Energy and Natural Resources and pre­

sent more detailed information on forest height and crown cover, com­

mercialism class, disturbance, date of stand origin, area of map units, 

and site class. Although tree species composition of the forested units 
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is described, no information on undergrowth is presented. In areas of 

non- productive forest, mapping categories are treed muskeg, scrub coni­

ferous, scrub deciduous, open muskeg, grassland, sand or unconsolidated 

deposits, clearing, rock barren, soil barren, and water. Prior to publi­

cation of Intera'smaps (Thompson et al. 1978), these were the most 

detailed vegetation maps of the AOSERP study area. Stringer (1976) 

found that a close correlation exists between existing vegetation and 

these forest cover maps. 

A comprehensive report dealing with timber volume summaries 

and timber management plans for the Alberta oi 1 sands area has been 

prepared by the Alberta Timber Management Branch (Grey et al. 1973). 

3.3 RECENT VEGETATION DESCRIPTIONS OF THE AOSERP STUDY AREA 

Industrial development of oil sands in northeastern Alberta 

and a recogn i tion by the governments of Alberta and Canada of the need 

for environmental research related to this development, resulted in the 

es tab 11 shment of AOSERP in 1975 (Smi th 1,979). Under sponsorsh i p of the 

program,inventory studies of vegetation within the AOSERP study area 

we re in i t i ated. I n add i t 'i on, other government agenc i es such as the 

Al berta Forest Service provi~ed lnformation relating to vegetation of 

the area. Descriptions of vegetation on indivi~ual oil sands leases by 

industry has provided a third sign i ficant contribution to the knowledge 

of vegetation in the area. 

The most detailed and comprehensive description of vegetation 

types within the AOSERP study area is provided by Stringer (1976). This -------
study was initiated by AOSERP soon after its formation in order t o 

obtain basel ine vegetation descriptions f6r use in designing a full­

scale vegetation survey and mapping program. Eighty-four plots were 

se I ected as representat i ve of a I ~£L~~l~.lJ.gD .. !Y~:: i n th~_«U~,~.):> 

.. _ ... .sl!::.~.a .• _. The structure and species COIDPosi."t Jo n.".O,f ... each _.p' lot were described 
'-"- ,~~ __ -","",.,..","" ~.~ .; .. n~";"""~'~" "''''''''''~-''''''~-<~·'''' '''''''' ' '_' "'''' ''~_ '''''·'_'''_~-~"..-,. ' ,~, ,,,,,, ,,~,-,,.,p'.~""" """,-~." ~",.-" •• "",,,., ,-,,,-,,...--,,~-,....,.,,.-.,,,",,, .. 

and data were classified by a quantitative clustering routine into 10 
"'--~--·""·~-~-"-_~'_~""''''''''''~''_·-'-·"~~·''''--·~-----'''''''·<llJ1><."u ...... ",,-. .,''<f'''("" ~.~'''''~~'''~''''(''\.'''''''''''''' r-,.,.,.,.,.~~ .,.._ .-:.. ."",:_, .. ,.. ____ "", ........ (,:'''''"'".-'''" .• _ ........... " .• ,,~, 

3-i .. ~ . .s~L..Y~tion types. These are fen, sandbar wi llow scrub, ' ~ II 
.... ~_-,',;m·,w~_H_"""'"'~·_~ 'i"~"-'-- ~~-... ,-........ "...---.".,-------~,-~-~ 

r,lY.eL-~"l,de,r-:,~~!"~~,,,~~rub , r j:aJ .. t,,~LUg.v~.,,~S rub '~~Et.,om I and balsam poplar 

forest, upland white spruce-aspen forest, black sp;~~ce-·-bOg""forest,.,_~~~mi-
~-''''-' ~" " """V" __ ' __ "_""'~"" " ~" ''''':''''· ·'''''''''_--'''''''''~'''''''."~'''~A'"' ............. ~~,. __ ....... ,..,.,..."" .. '''_~,.. """""'""_ ''''', "', _, .. , .• ',.-

open black spruce- tamarack bog forest and m;:;-s'ke'g-;~'Tignfry-forested 
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tamarack and open muskeg, and jack pine forests. In addition, two 

I-wea''kly-aer't'fiE:!'d'-'''types''- n'rrxe'dwooaa ncr- [)ecTauQus Fores t and M i xedwood and '----------_ .. _--..... _- -.•... ,.,._", ..... " .. ... -.. "." ....... 
~ferous Forest) are also described. 

-......... -..... --........... """ .... ~-... -' ..... ,.,.,.... .. ~,,.-.--''' .. --'". '~ ... ~--.-."''.-'''''- ' . "'- " -"'-"" " "" .".~,., ,.".' -"--" 

_~thouah the characteristics used to recognize these types -- ~""~'-""""'''''---'''''''''''''''''''''''-~~'-~'''"-''. ,,,, . ~,",,,..,, ........ ,,,-,, .. -
~~!.a~lL£.bY....?J_<?'.9D_~~ c, the spec i es comp07i"t"i~;:;'-and"s'fr-uc tLir a 1 cha r ac-

teristics of the 12 types are described by Stringer (1976) in text and 

species composition tables. No subdivisions of these types on the basis 

of undergrowth composition are presented. The correlation of the 12 
types with units on forest cover maps prepared by the Alberta Forest 

Service is discussed and the photointerp retive characteristics of the 

types are described as an aid to mapping. An extensive list of species, 

both vascular and nonvascularland a discussion of taxonomic problems are 

included. 

Due to the limited number of plots sampled by Stringer 

(1976), the entire range of vegetation types in the AOSERP study area 

could not be adequately covered. As Stringer points out, his vegetation 

cla·ssification is prel iminary; it IIdescribes the major vegetation t ypes 

and indicates some of the minor ones", His vegetation types "shouldbe 

looked upon as t he first tentative steps toward a vegetation classi­

fication, and should be used only as a guide to more definitive studies" 

(Stringer 1976). 
Stringer's (1976) classification emphasizes mature or 

maturing vegetation and gives relatively little attention to extensive 

areas that are in early stages of regeneration after fire. Fire is a 
_~#.o..-

~~..c~,9~~~.!"~~£~Jl:l~~throu hout-J;,!l~""!>,,,~~~a . l 
forest (Rowe and Scotter 1973; Dix and Swan 1971), including the AOSERP ---area (Sync rude 1973; Stringer 1976; Peterson .nd Levinsohn 1977; Alsands 

1978). Since the vegetation of these recently burned areas is diverse 

and the dynamics of the communities are not well understood, a major 

problem exists in attempting to classify these are~s. 

Since Stringers ' classification was to be used as a basis 

for an extensive mapping program, the definitive characteristics of the 

types are largely physiognomic. That is, the types are defined by 

dominant species and their growth form. No subdivisions of these types 

into vegetation associations or community types on the basis of lesser 
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vegetation is provided. However, Stringer's type descriptions, as well 

as the background literature, suggest that considerable variation may 

exist within the types in terms of composition of the lesser vegetation. 

For example, Moss (1953a) indicates four and Kabzems et al. (1976) 

describe three undergrowth types in white spruce forests. Thus,Stringer's 

classification is appropriate for relatively small scale mapping and 

overviews of vegetation but may be much less appropriate for detailed, 

site specific evaluations. 

Each of Stringer's (1976) types is listed in Tables 1, 2, 
~-

and 3, together wi.th the corresponding or included types of other class -
~ , 
~'Ticatron-s as a bas i s for compa rison of 1 ~l;f-""cTas-s'rrTcirt:rO'n'~"a'e'ta·+·l. 

Other p~incipal vegetation types described in horthern Alberta, 

which do not appear to have a corresponding classification in Stringer 

(1976) include: 

1. Whlte Spruce Association of Floodplain 

White Spruce Forests (Raup 1946); 

2. Black Spruce-Feathermoss Associat ion 

(Moss 1953a); 

3. Balsam Fir Vegetation (Moss 1953a); 

4. Wi Uow .Muskeg(Syncrude ] 973); and 

5. Wi 1 low-Reed grass (Peterson and Levinsohn 1977) 

Stringer's (1976) vegetation classification, with some 

modification, has been used in a comprehensive biophysical inventory and 

mapping program of the AOSERP study area (Thompson et al. 1978; Turchenek 

and Lindsay 1978). Intera Consultants Ltd. (Thompson et al. 1978) used 

Stringer's types as the basis for vegetation Rlapping at a scale of 

1:50 000 from interpretation of false color infrared aerial photographs 

(1:60 000). The vegetation mapping units used by Intera and their corres­

pondence to Stringer's (1976) classification are listed on Table 4. A 

close correspondence of types is evident. However, certain of Stringer's 

types are combined or subdivided for purposes of mapping at a scale of 

1 :50 000. For example, the sandbar wi 1low scrub, tall river alder-wi llow 

scrub, and tall willow scrub are combined into the deciduous shrub 

mapping unit (Bottomland and Riparian Communities) since these types 

could not be distinguished at the scale of 1:60 000. In addition, 



Table 1. Bottomland and riparian vegetation types described by Stringer (1976) and the corresponding 
or included vegetation types described by other authors. 

Stinger Raup Dirschl Jeglum Sync rude Peterson and Moss 
1976 1935 et a 1. 1974 1973 1973 levinsohn 1977 1953a 

Sandbar Wi 1low Sandbar low Shrub 
Scrub Wi llow Type Type (in part) 

Tall Wi 1low Tall Shrub Tall Shrub Tall Shrub Riverine 
Scrub Community Type Fen (5 Types) Association 

(in part) 

Bottomland Balsam Poplar Deciduous Populus Riverine Balsam Poplar- Balsam 
Poplar Forest Association Forest balsamifera Association Alder Type Poplar 

F0rest (in part) Variation 
(Poplar 
Assoc.) 

V1 



Table 2. Upland forest types describ~d by Stringer (1976) and the correspo~ding or iocluded vegetation 
types described by other authors. 

Stringer 
1976 

Upland Mlxedwood 
and Deciduous 
Forest 

Upland White 
Sp.-uce-Aspen 
Forests 

Upland Mixedwood 
and Coniferous 
Forest 

Upland Jack 
Pine Forest 

Peterson and 
levlnsohn 1977 

Aspen-Birch 
Type? 

Wh I te Spruce-
Aspen Type; 
Aspen-Wh i te 
Spruce Type 

Sync rude Turchenek and 
1973 lindsay 1978 

. White 
Dwarf 
Type? 

Pure Aspen; 
Pure White 
Spruce; and 
Boreal Mixed-
wood Types 

Jack Pinel 
lodgepole Pine 
Type; Pine-Aspen 
Type 

Blrch-
Birch 

Raup 
1935 

White Spruce 
Forest; 
Aspen Forest 

Jack Pine 
Forest 

Raup 
19"6 

White Spruce 
Woods ; 
White Spruce­
Trembl ing 
Aspen Woods; 
Aspen Woods 

Black Spruce­
lodgepole Pine 
Forest 

Duffy 
1956 

White 
Sp ruce 
Forest 
(] Types) 

Kabzems 
et al . 1976 

Piaea glauaa Forest 
(" ecosystems): 
Populus tremuloides 
Forests (3 ecosystems); 
Piaea glauca/Poputus 
Forests (" ecosystems) 

Pinus-Piaea mariana 
Forest 

Pinus banksiana 
Forest (3 ecosystems) 

Moss 
1953a 

White Spruce 
Associat ion 
(4 variation~; 
Poplar Assoc. 
Balsam Fir 
Vegetat Ion 

Pine Assoc. 
(2 communl­
ties) 



Table 3. Wetland vegetation types described by Stringer (1976) and the corresponding or included vegetation 
types described by other authors. 

Stringer 
1976 

Fen 

Black Spruce Bog 
Forest and Muskeg 

Semi-Open Black 
Spruce-Tamarack 
Bog Forest and 
Muskeg 

Lightly Forested 
Tamarack and Open 
Muskeg 

Raup 
1935 

Sedge 
Meadow 

Bog Forest 

Treed 
Muskeg 

Bog Shrub 
Communities 

Jeglum 
1973 

Fen 
(22 Types) 

Sync rude 
1973 

D.lrschl 
et a I. 197" 

Fen Muskeg, Fen 
Marsh 

Treed Muskeg 
(In part) 

Black Spruce Treed Muskeg 
Swamp (In part) 

Open Bog, 
Muskeg 

Willow 
Muskeg 

Peterson and 
Levinsohn 1977 

Sedge-Reed 
Gra.ss Type 

Black Spruce­
Feathermoss 
Type? 

Black Spruce­
Labrador Tea 
Type 

Moss 
1935b 

Marsh 

Bogs 
(2 Types) 

Raup 
1946 

Bog Forest 

Moss 
1953a 

Black 
Spruce 
Peat Moss 
Association 

Tamarack 
Association 

Kabzems 
et al. 1976 

Picea mariana 
Forests (3 
ecosystems) 

Larix Zaricina I 
Picea Forests 

Larix 'laricina 
Forests (2 
ecosystems) 
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Table 4. Comparison of the vegetation classification systems used by 
Intera (Thompson ~t . a1. 1978) and Stringer (1976) in the 
AOSERP study area. 

INTERA 

Class 

BOTTOMLAND AND RIPARIAN 
COMMUNITIES 

UPLAND COMMUNITIES 

WETLAND COMMUNITIES 

BURN 

NONVEGETATED 

AQUATIC VEGETATION 

VEGETATION TYPES 

Type 

Bottomland and 
riparian forest 

STRI NGER 

Type 

Bottomland balsam 
poplar forest 

Deciduous shrub l' ,sandbar wi I lOW, scrub 
, Tall river alder-

wi 110w scrub ' 
. Tall willow scrub 

Undifferentiated 

White spruce-aspen 
fores t-dec i duous 

White spruce-aspen 
fores t-m i xed 

White spruce-aspen 
forest-con i ferous 

Mixed coniferous 

Jack pine 

Upland open 

Undifferentiated 
(usually complex) 

Fen communities 

Black spruce bog 

Sem i-open black 
spruce bog 

Lightly forested 
tamarack and open 
muskeg 

Burn 

Upland white spruce and 
aspen forest 

Upland mixedwood and 
deciduous forest 

Mixedwood and coniferous 
forest 

Jack pine forest 

fen 

., ,Black spruce bog forest 

Semi-open black spruce­
tamarack bog forest 

Lightly forested . 
tamarack and open 
muskeg 
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Stringer's upland white spruce and aspen forest type is subdivided into 

three mapping units based on whether the canopy is dominated by deciduous, 

coniferous, or a mixture 6f species. Finally, Stringer's weakly defined 

upland mixedwood and deciduous type is not distinguished from his upland 

white sprUCe and aspen forest type for mapping purposes. 

Intera also included six mapping unit categories not described 

by Stringer. These include upland undifferentiated and wetland 

undifferentiated to include areas too complex to map at greater detail. 

They also include an upland open c.ategory for open areas within aspen 

.forests; the composition is assumed to be grasses, low herbs, and shrubs . 

The three remaining new categories are burn, nonvegetated, and aquatic 

vegetation. 

Since the vegetation maps present no detailed information on 

vegetation composition other than for trees in forested areas and physiog­

nomy in nonforested areas, the maps rely heavily upon Stringer (1976) 

for descriptions of vegetation composition. However, Stringer's types 

are very broad, lump ing for example, all pine forests into ,one type and 

inc Iud i ng a IT up I and ·· wh i te sp ruce, wh i te sp ruce-aspen, and aspen fo res t s 

as another type. Thus, the species composition of a given map unit cannot 

necessarily be inferred from Stringer's descriptlo~s. The result is 

that, in forested areas .at least, the maps do not display substantially 

more information than that which is present on forest cover maps prepared 

by the Alberta Forest Service. 

The vegetation types included on Intera's maps>but not described 

by Stringer (1975), have no supporting descriptions of vegetation com­

position. 

Stringer's (1976) classification was also used with some 

modification by Turchenek and Lindsay (978) for mapping of biophysical 

land systems in the AOSERP study area. Al~hough vegetation is not 

mapped, it is one of the definitive characteristics of the land system. 

Similar to Intera, Turchenek and Lindsay combined the three shrub types 

and subdivided the upland white spruce-aspen forest type for mapping 

purposes. 

In addition to these extensive studies sponsored by AOSERP, 

other vegetation descriptions and maps have been prepared for individual 

"' 
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lease areas, sponsored by the oil sands industry. These studies have, 

for the most part~been at a level of detail similar to the types of 

Stringer (1976). 

As part of a wi 1 d 1 ife hab i tat eva 1 uat ion, Syncrude (1973) 

described and mapped 11 vegetation types on oil sands Lease 17. These 

types are: pure aspen, jack pine/lodgepole pine, pure white spruce, 

white spruce-aspen, pine-aspen, willow-birch muskeg, black spruce muskeg, 

wi 11 ow muskeg, recent burn, old burn, riverine, and open marsh. Although 

1 ittle indication is given of non-woody species cOlTlposition of the types, 

principal shrub species are ident i fied, especially in relation to browse 

potential. Spruce-aspen mixedwood forests are contrasted to pine-aspen 

mixedwood .forests and two types of pine forests are noted. Thewillow 

lTIuskeg type which had not been described previously was noted to be 

extensive on recently burned lTIuskeg areas. 

In a later report dealing primarily with ~otential revegetation 

species, Sync rude (1974) briefly described eight main vegetation types 

on Lease J7: ja~k pine~ jack pine-aspen, aspen, white spruce-aspen, 

wh':i te spruce, riverine, black spruce, and sedge fen. Similar to many 

previous descriptions, these types are broad physiognomic types with no 

emphasis in th~ir definition on lesser vegetation. 

On the western half of Syncrude1s Leasel7, Peterson and 

Levinsohn (1977) described and mapped (1:24 000) eight veg.etation types. 

Their willow-reedgrass type and aspen-birch type were concluded to be 

d i stinct from types described by Stringer (1976). In addition, their 

black spruce-feathermoss type may not be the ecological equivalent of 

the black spruce bog forest of Stringer (1976) as stated but may be more 

similar to the black spruce-feathermoss type described by Moss (1953a). 

The remaining five types correspond generally to Stringer1s (1976) 

classification. 

Vegetation of the Suncor (formerly Great Canadian Oil Sands) 

Lease 86 is described and mapped (1:24 000) by R.M. Hardy and Associates 

(1978). Principal species, site characteristics, and distribution of 

eight physiognomic types are described. These correspond generally to 

Stringer1s (1976) classification. In addition, community types within 

the physiognomic types are indicated, but only very briefly described. 
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Two community types are distinguished within fen, aspen forest, and 

black spruce forests, and three within white spruce-aspen forest. 

Shell (1975) and Alsands (1978) document physiognomic vegetation 

types on the Alsands project area (Leases 23 and 96). The structure, 

composition, and site characteristics of 10 types are described and 

mapped with correspondence generally to StrJnger's (1976) types. 

Major physiognomic vegetation types of the surface minable 

portion of the Athabasca Oil Sands region are briefly described and 

mapped by Hardy Associates and Monenco (1979). Lombard North (1974) 

provides brief descriptions of 11 principal vegetation types on the 

Amoco Lease near Gregoire Lake. 

As part of an upland bird habitat evaluation conducted by the 

Canadian Wildlife Servite, Francis and Lumbis (in prep.) described the 

vegetation of 20 census blocks in shrub and forest types. For the most 

part, blocks encompassed heterogeneous vegetation. Dominant species of 

the tree understory strata are documented and community structure and 

variabil~ty are briefly described . . 

As part of a study to assess thefeas.ibi I ity of 1 ichen 

'monitoring in the Fort .McMurray region, Douglas and Skorepa (1976) 

briefly describe the vascular species composition of four ~rincipal 

forest types: white spruce, black spruce, aspen, ~nd jack pine. 

Addison and Baker (1979) have established 11 jack pine forest 

sites in the AOSERP study area tp provide baseline data for long-term 

monitoring of vascular and lichen communities and soils. They 

noted that vegetation of the jack pine sites was variable and 

could be broken into four groups primarily on the basis of herbaceous 

composition. The distribution of these groups is apparently related to 

soil moisture regime. 

3.4 LICHEN COMMUNITY DESCRIPTIONS 

Lichen communities may be used as biological indicators of 

atmospheric pollution and as a result, are of considerable interest in 

the AOSERP area. However, descriptions of lichen communities and their 

relation to potential air pollution in northeastern Alberta are relatively 

few. 
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Douglas and Skorepa (1976) discuss the feasibility of 

establishing a lichen grid monitoring network north of Fort McMurray. 

Quantitative data from lichen communities on tree branches and trunks 

were obtained from 12 plots in pine, spruce, and aspen forests. Percent 

cover and frequency of lichen species are listed. A rich lichen flora 

occurs on white and black spruce in the region and could be used in a 

lichen monitoring study. Relatively few lichens occur on aspen. 

Peterson and Douglas (1977) have established lichen monitoring 

plots radiating from the perpiphery of the Syncrude lease. Percent 

cover of selected species are tabulated. The presently known lichen and 

bryophyte flora is briefly described and an annotated check 1 ist is 

included. 

Addison and Baker (1979) list the percent cover and frequency 

of four lichen species groups on jack pine stems at increasing distances 

from the Suncor plant. They also describe changes in lichen cover in a 

transplant study conducted over a one year period. 

In Alberta, but outside the AOSERP study area, lichen community 

descriptions are provided by Case (1976) for the Whitecourt area, Skorepa 

and Vitt (1976) for the Rocky Mountain House area, and Hardy Associates 

(1979) for the Cold Lake area. 

3.5 RARE VASCULAR PLANT LISTS FOR ALBERTA 

Under the Rare and Endangered Plants Project of the National 

Museum of Natural Sciences, Argus and White (1978) have prepared a 

provisional list of rare vascular plants of Alberta. This list is based 

on several herbarium collections and distribution maps. Notes on species 

include range, habitat, status, and references documenting the status. 

Packer and Bradley (1978) list approximately 540 species of. 

native vascular plants considered rare in Alberta. The degree of rarity, 

habitat, range, and protection status are described. 
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4. VEGETATION PILOT STUDY 

4.1 INTRODUCTION AND OBJECTIVES 

Vegetation maps at a scale of 1:50 000 have been prepared for 

the AOSERP study area by Intera Environmental Consultants Ltd. (Thompson 

et a1. 1978). The purpose of these maps is to provide baseline vege­

tation information which can be used in the planning and design of other 

resource studies in the AOSERP area. 

These maps display a considerable volume of useful information 

on the distribution of major vegetation types in the AOSERP area. 

However, the detail offered by the maps has often not been sufficient to 

meet the needs of other resource studies (B.A . . Khan, pers. comm.). This 

stems from at least three aspects of the maps: first, the mapping scale 

(1:50 000) is relatively small and thus individual map units often include 

several vegetation types; secondly, the vegetation types outlined on the 

maps are largely physiognomic units and convey 1 itt1e information on 

vegetation composition. In forested areas, for example, the map units 

are defined only by the tree layer. Finally, the maps have not been 

intensively ground checked (a brief reconnaissance check was completed) .. 
and thus include errors of interpretation. 

The vegetation units out! ined on the maps are based in large 

part on the vegetation classification developed for the AOSERP area by 

Stringer (1976). Although Stringer ' s classification is the most compre­

hensive and detailed classification available for the AOSERP study area, 

it is preliminary and the types are very broad. A detailed vegetation 

classification based on total vegetation composition is not available 

for the whole of the AOSERP area. 

Hardy Associates was contracted by AOSERP to conduct a pilot 

study in the lower Muskeg River area to document variability of lesser 

vegetation within map units and to examine possible means for enhancing 

vegetation detail on the maps, especially with regard to lesser vege­

tation. The purpose of this section is to describe the results of the 

brief pilot study and to develop some preliminary recommendations for 

enhancing vegetation detail on the maps. A preliminary vegetation classi­

fication, which is more detailed than that described by Stringer (1976), 
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is ,described as an example of · how vegetation community information could 

be documented for inclusion on map units. Field studies were conducted 

from 30 August to 5 September 1979. 

The speclfic objectives of this section are to: 

1. Describe a preliminary vegetation community classification 

based on ground survey of vegetation map units in the 

Fort MacKay area; and 

2. Provide recommendations based on the field survey for 

developing methodologies to enhance the vegetation detail 

on Intera1s vegetation maps . 

4.2 STUDY AREA LOCATION 

Field studies were conducted in T94 R10w4 and T94 Rll W4 

(Figure 2). These two townships include the lower reaches of the Muskeg 

and MacKay rivers, on opposite sides of the Athabasca River. They are 

north of Syncrude's Lease 17 and south of the Alsands Project Group 

lease. They were selected for study since they contain a diversity of 

vegetation types, are near areas under development or slated for development, 

and are reasonably accessible. Several cutlines are present, facilitating 

ground surveys. 

4.3 METHODS 

4.3. 1 Field Methods 

4.3.1.1 Ground Checking of Maps. Ground surveys of vegetation map 

units was accomplished primarily on foot - from cutlines. Cutlines chosen 

for travel were those which crossed a relatively large number of vegetation 

units as indicated on Intera's maps and on 1:60 000 FCIRair photos. 

Most of the larger map units within the study area we~e visited at least. 

briefly. Each map unit was travelled for a sufficient distance from the 

cutline to indicate variability. Large, very heterogeneous map units 

were surveyed by low-level helicopter reconnaissance. 

In each map unit visited, the vegetation was classified on the 

basis of dominant species and vegetation physiognomy according to Intera1s 
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Figure 2. Location of detailed vegetation study area, showing 
vegetation units mapped by tntera EnvIronmental 
Consultants Ltd. 
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mapping legend. In those map units where the vegetation physiogmomy did 

not correspond to any of Intera's or Stringer's units,the characteristics 

of the vegetation were noted and a sample plot was selected to describe 

the vegetation. 

Special attention was given to the lesser vegetation to 

determine if it was visually homogeneous within each physiognomic type 

as outlined in , Intera's classification or if classifiable variability 

existed with the physiognmic types. Where major differences in lesser 

vegetation were noted, study plots were selected to document this vari­

ability and to form a basis for more detailed vegetation classification. 

A preliminary community classification was developed in the field in 

order that lesser vegetation types could be noted on the maps. 

4.3 . 1.2 Community Classification. Study plots were selected to 

document, to the extent which the short time allowed, each major vege­

tat i on commun i ty type encountered dur i ngground checki ng of the maps. 

At least one study plot was located within each major physiognomic type 

described by Stringer (1976). In types where significant variability of 

lesser vegetation was noted, two or more plots were selec,ted to document 

this variability. The principal exception is fens where time did not 

allow a sufficient number of study plots to document variability. Data 

were recorded from a to'tal of 39 plots in six days of survey. 

Each study plot was required to be representative of a principal 

vegetation community type in the area and to display visual homogeneity 

of vegetation, site characteristics, and soils . Study plots were 20 m X 

20 m in most vegetation but reduced to 10 m X 10 m in dense shrub thickets 

and dense black spruce bog forests. All plots were free of human disturb­

ance such as tree cutting or seismic activity. 

In each study plot, the percent cover of all species noted 

within each vegetation stratum was visually estimated. For purposes of 

this study, vegetation strata were defined as 

tree: >8m 

tall shrub: 2 to 8m 

low shrub: upright woody plants <2m 
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dwarf shrub/herbaceous: prostrate shrubs and all 

vascular herbaceous plants 

moss: Mosses and lichens 

No attempt was made to make a comprehensive and exhaustive list 

of species at each plot but rather to make a list which would adequately 

describe the vegetation and distinguish it from other vegetation types. 

In addition, the percent cover of principal corticolous 

lichen species on tree boles between 1 and 2 m above ground were visually 

estimated. Although a more precisemethodo1gy would have been developed 

if time had allowed, this visual estimate was sufficient to indicate 

principal species and their relative abundance. 

In forested plots, the heights, diameters (dbh), and ages of 

two or three trees of the predominant species in the upper canopy 

(domi nantl codomi nant) were recorded. 

A shallow (approximately 40 to 50 cm) soi 1 pi t was dug near 

the centre of each plot to note surface substrate characteristics and 

soil type. Texture and depth of principal surface horizons were des­

cr ibed and the soil provisionally classified according to the Canada 

Soil Survey Committee (1978). 

Soi1 · parent material, stoniness, drainage, slope, solar aspect, 

and topography were recorded at each site. The approximate location of 

each plot was noted on the vegetation maps for future reference. A 

photograph was taken of each plot. 

4.3.2 Data Analyses 

Since this is a pilot study based on reconnaissance and a 

relatively small amount of data, no detailed or quantitative analyses of 

the data were carried out. The plot data were grouped according to 

Stringer's (1976) classification in order that the more detailed community 

classification would represent hierarchial subdivisions of Intera's units. 

Data which could not be fitted within any of Stringer's or Intera's types 

were compared with classifications presented by other authors in order 

to maintain some consistency of terminology. 

Various techniques of presenting more detailed information on 

the vegetation maps have been explored. These include expanding the 

annotations within the map units and footnoting the map units, as 

d~scribed in Section 4.4 . 3.2. 
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4,4 RESULTS 

4.4. I Ground Survey of Vegetation Variability 

The purpose of this section is to very briefly describe the 

results of the survey of lesser vegetation variability within the mapping 

types outlined by Intera. Ground surveys were conducted entirely within 

T94 RIO wl4 and T94 Rll W4. 

Some major physiognomic vegetation types which are not 

recognized by Stringer (1976) and not included on the map legend were 

encountered within the study area. For example, riparian white spruce 

forests which occur along the Athabasca and Muskeg rivers are not included 

in Stringer's classification and are indicated on the maps only as part 

of a much more generalized "Bottomland and Riparian Forest." Shrub fen, 

upland black spruce forest (black spruce--feathermoss forest), and shrub 

bog are other extensive physiognomic types which are not described by 

Stringer or Intera. The latter type may correspond, in part at least, 

to Intera's "Upland Undifferentiated" category. 

Ground surveys in the Fort MacKay area indicated that major 

differences in the composition of lesser vegetation is present within most 
t . 

vegetation types included on the map legend. For the most part, this 

variability is present at a scale which can be outlined on 1:50 000 scale 

maps. 

Two and occasionally three or more major vegetation community 

types can be described within all but two of the types mapped by Intera. 

In general, these community types reflect differences in surficial material 

type and texture, 'topography, soil drainage, and history of site disturb­

ance. In two mapping types (White Spruce-Aspen Forest-Coniferous, and 

Mixed Coniferous), no variability meaningful to anticipated use of the 

maps was detected. The major vegetation community types encountered within 

each of the mapp ing types are b r i ef I y desc r i bed be I ow. 

4.4.2 Prel iminary Detailed Community Classification 

This section briefly describes 24 provisional community types 
, 

noted during vegetation surveys in the Fort MacKay area. These types are 

presented as an example of how vegetation community detail could be 

catalogued for presentation on the maps. 
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The community types are grouped according to Stringer's 

(1976) classification which corresponds closely to that used for mapping 

purposes by Intera (Thompson et al. 1978). Since these communities are 

based on very limited data, they are strictly provisional and described 

only for purposes of discussion relating to methodology for enhancing 

detail on the maps. 

4.4.2. I Fen. Fen vegetation occurs on very wet sites and is 

characterized by a dominant herb stratum comprised primarily of sedges 

and grasses. Semi-aquatic forbs are typically present but are a minor 

component. A mat of mosses typically covers the ground and in contrast 

to bogs, is dominated by Dl'epanocZadus spp. Sphagnum mosses are rare. 

Shrub cover ranges from nearly absent to continuous and v.~y scattered 

trees may be present. In comparison to bogs, the surface water in fens 

has a higher pH and cation content. Fens are richer in nutrients than 

are bogs. 

Stringer (1976) lumps all fens into one type but other authors 

such as Jeglum (1973) descr ibe several types. Due to the short time 

available in this study, data were collected from only two fen types 

with one plot in each type. These types are t.rmed open fen and low 

shrub fen and correspond to Jeglum's (1973) categories of the same name. 

Tall shrub fen was also noted in the study area but due to lack of time I ' 

was not sampled. 

4. 4.2.1. I Open Fen . Open fen is characterized by a sparse or absent 

shrub layer (Figure 3). The vegetation is dominated primarily by sedges 

and mosses with principal species being Carex diandl'a, C. Zasiocal'pa, 

C. aquatil.is, and Dl'epanocZadus spp. Other species in the plot studied 

are listed on Table 2. 

Soils of this type are organic and very poorly drained. This 

type is common around the perimeters of small lakes and ponds and in low 

areas where drainage waters collect and move slowly through the stand . 

Considerable compositional variability is present within this 

type and it would probably be subdivided ~y additional survey. 
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Figure 3. Open fen near Muskeg River. 

Figure 4. Low shrub fen near 
Muskeg River. 
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4.4.2.1.2 Low Shrub Fen . Low ~hrub fen is characterized by a prominent 

shrub stratum, 1 to 1.5 m tall (Figure 4). Dominant shrubs are primarily 

BetuZa pumiZa with lesser SaZix maaaZZiana~ S. pediaeZZapis~ S. aandida~ 

and LaPix ZaPiaina. Beneath the shrubs is a herbaceous layer dominated 

by sedges and a moss carpet of various fen species (Table 2). 

Shallow standing water is commonly present on the surface 

throughout the growing season. 

4. 4.2.1.3 Tall Shrub Fen. Tall shrub fen with a discontinuous tall shrub 

stratum domi nated by SaZixbebbiana was' noted in the area but no data 

were collected. Sedg.es and grasses (primari IX CaZamagpostis) dominate 

the herbaceous layer but the vegetation is very heterog~neous and 

patchy. This type occurs in broad low areas traversed by minor drainage­

ways. As the site becomes somewhat better drained, th i s type appears to 

grade into Tall Willow-River Alder Scrub. 

4.4 . 2.2 Tall Willow-River Alder Scrub. According to Stringer (1976), 

the tall willow- river alde.r type includes vegetation dominated by a 

closed canopy of wi 11 ows and river alder approximately 5to 6 m tall. 

It occurs along rivers and watercourses and in wet, but freely drained, 

depressions throughout the AOSERP area. The lesser vegetation is sparse 

but variable. 

Two principal communities of this physiognomic type were noted 

in the area surveyed. The first occurs in "wet depressions on the uplands, 

often in association with fens while the second forms a band along 

principal water courses. 

4.4.2.2.1 Tall Willow-Alder/Reed Grass Community. This community type 

is common on the uplands in the area surveyed where it occurs as small 

stands in close association wi.th fens and occasionally as more extensive 

stands in areas of numerous, minor channels. The small stands associated 

with fens are generally too small to map at a scale of 1: 50 000. 

The vegetation is dominated by a nearly closed canopy of 

wi llows (especially SaZix bebbiana) and alder (AZnus tenuifoZia) (Figure 5) 

although scattered white birch (BetuZa papypifepa) , trembling aspen 



Figure 5. Tall willow-alder/ 
reed grass community. 
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Figure 6. Tall willow-river 
alder/red osier 
dogwood community. 
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(PopuZus tremuZoides), and white spruce (Picea gZauca) are typically 

present. The low shrub layer is sparse and typically comprised of red 

osier dogwood (Comus stoZonifera), other willow species, low bush 

cranberry (Viburnum eduZe) and seedlings of the above tree species. The 

herbaceous layer is sparse to moderately dense but nearly always includes 

a moderate cover of reedgrass (CaZamagrostis canadensis). Other herba­

ceous species and mosses in the one plot studied are I isted in Table 3. 
A few corticolous lichens occur on the stems of the alders but 

cover is small. Tufted Usnea spp., Par'meZia suZcata" Evemia mesomorpha" 

Cetraria pinastre" and AZectoria gZabra were noted. 

This community apparently corresponds to the willow-reed grass 

type described by Peterson and Levinsohn (1977), except that they 

identify the principal alder as being AZnus crispa. 

4.4.2.2.'2 Tall Willow-River Alder/Red Osier Dogwood Community. This 

. community occurs on alluvial plaihs and terraces along rivers and major 

streams. These sites are apparently flooded periodically. 

Similar to the previous community, the vegetation is dominated 

by tall willows (especially SaZixbebbiana) and river alder (Figure 6). 

Some principal differences compared to the previous community are that 

balsam poplar (PopuZus baZsamifera) and red osier dogwood (Comus 

stoZonifera) are more abundant, the low shrub layer is generally better 

developed and includes a greater number of species, and reedgrass is less 

abundant. Table 3 indicates compositional dlfferences between two plots 

representing these two types. 

4.4.2.3 Bottomland Balsam Poplar Forest. Bottomland balsam poplar 

forests occupy alluvial flats and terraces along rivers and major streams. 

According to Stringer (1976), the forest canopy's dominated by tall 

~29 m) balsam poplar with occasional white spruce and trembling aspen. 

Two stands of this type along the Athabasca River were visited. 

The vegetation of these stands did not differ substantially from one 

another or from the descriptions provided for the type by Stringer 

(1976). Consequently, only one community type is identified. 
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4.4.2.3.1 Balsam Poplar-White Spruce/Red Osier Dogwood Community. 

Composition of this community is adequately described by Stringer's 

(1976) description of bottomland balsam poplar forests. Based on our 

data from two stands, characteristic features of this community include 

a tall (26 m in one stand, and 41 m in the other) tree layer dominated 

by balsam poplar with scatter~d white spruce and occasional balsam fir 

(Abies baZsamea). Red osier dogwood (Comus stoZonifera) appears to be 

consistently present and dominates a characteristic tall shrub stratum 

often 3 to 4 m tall (Figure?). River alder is also present but less 

dense in this stratum. A medium dense low shrub stratum includes low 

bush cranberry (Viburnum eduZe) , rose (Rosa acicuZaris) , chok~cherry 

{ppunus virginiana) , raspberry (Rubus strigosus) , and gooseberry (Ribes 

spp.). The herbaceous layer typically covers 25 to 50% of the soil 

surface and the moss lay'er is sparse. Composition of the two stands 

studied is indicated on Tabl~ 4. 

The largest trees of the AOSERPstudy area probably occur 

wiehin this community; Balsam poplar trees 26 mtalland 98 cm in 

dia'meter (dbh) and white spruce trees 42 m tall and 88 em in diameter 

(dbh) were recorded ins tands adj acent to the Athabasca River. 

4.4.2.4 Bottomland White Spruce Forest. This physiognomic type is not 

included in Stringer's (1976) classification scheme but i~ found locally 

on alluvial flats along the Athabasca, Muskeg, and MacKay rivers. Most 

sites which potentially support this type, are currently vegetated by an 

earlier successional stage represented by Bottomland Bal~am Poplar 

forests. 

Only one community type of this physiognomic type was noted in 

the Fort MacKay area. 

4.4.2.4.1 White Spruce/River Alder-Horsetail Community. This community 

is characterized by an intermittent tall shrub layer dominated by alder 

(AZnus tenuifoUa) , a spar.se or nonexi stent low shrub 1 ayer, and a herb 

layer with prominent horsetail (Equisetum pratense3 E. paZustre3 and 

E. scirpoides) (Figure 8). Other herbaceous species are less dense but 
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Figure 7. Bottomland balsam poplar 
fores t (ba ham pop 1 ar­
white spruce/red osier 
dogwood community). 

Figure 8. Bottomland white spruce 
forest (white spruce/ 
river alder-horsetail 
community). 
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a discontinuous layer of feathermosses (especially EyZoaomium spZendens) 

covers much of the surface. The composition of the one stand studied is 

shown on Table 4. 

This community appears to be rich in arboreal lichens with 

principal species being pendulose and tufted Usnea spp., Evernia mesomorpha" 

and ParmeZia suZaata. 

Soils of this community are moderately well to imperfectly 

drained and sandy; 

A second community type of Bottomland White Spruce Forests is 

ant i c i pated based On observat ions of earl i er success iona 1 stages ,represented 

by Bottomland Balsam Poplar Forests •. The undergrowth is probably charac­

terized by a greater cover of shrubs, especially red osier dogwood, and 

berbs. It would be expected on well-drained sites, somewhat drier than 

. those of the above community. 

4.4.2.5 Upland White Spruce:-AspenForest. Stringer (1976) includes 

all upland forests of trembling aspen, white spruce, or.aspen-white 

spruce mixtures in this one type. For mappingpu,rposes,lntera (Thompson 

etal. 1978} subdivides this type into deciduous, mixed, and coniferous 

but no undergrowth information is included. As well, some aspen-jack 

pine mixed forests are included in theirrnap classification but are not 

described by Stringer (1976). 

Based on our preliminary field survey, the Upland WhHe 
" 

Spruce-Aspen type is subdivided intO seven.community types. However, 

other vegetation literature from northern Alberta suggests that more 

extensive surveys would probably describe additional community types. 

The seven communities are grouped into three physiognomic 

types:aspen dominated forests, white spruce-aspen mixed forests, and 

white spruce forests. These correspond to Intera1s mapping units 2aA, 

2aM, and 2aC. 

4.4.2.5.1 Aspen Dominated Forests 

4.4.2.5.1.1 Aspen-Jack Pine/Buffalo-Berry Community. This community 

type is common on well-drained sandy soils which are probably the driest 
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sites of Stringer's (1976) White Spruce-Aspen type. The tree layer is 

dominated by trembl ing aspen but nearly always includes scattered jack 

pine . Trees are generally 13 to 20 m tall and of relatively uniform 

size within a given stand. A tall shrub layer is absent but a low shrub 

layer domi nated by buffa lo-berry (Shepherdia aanadensis) is promi nent 

(Figure 9). This low shrub layer together with other dry site species 

character i zes the commun i ty. Othe'r common low shrubs i ncl ude rose (Rosa 

aaiauZaris) , Saskatoon berry (AmeZanahier aZnifoZia) and blueberry 

(Vaaainium myrtiUoides). The dwarf shrub/herbaceous layer is moderately 

dense and characterized by the dwarf shrubs, bearberry (Aratostaphylos 

uva-ursi) and bog cranberry (Vaaainium vitis-idaea) , and by ryegrass 

(Elymus innovatus).' In contrast to other communities of this type, 

ground dwell ing lichens are common. The composition of two stands of 

this community is described in Appendix 8.1 (Table 5). 

Although few arboreal lichens occur on aspen in this com­

munity, the scattered pine trees support several species, especially 

Evernia mesmorpha .. Hypogymnea physodes, and Cetrari.a spp. 

4.4.2.5.1.2 AspeQ/Low Bush Cranberry Community. This is . probably the 

mos t common communi ty of aspen fores ts in the AOSE.RP study a rea. It 
I 

forms extensive stands on well- to moderately well-drained glacial tills 

and aeolian sand deposits. The tree layer is often pure aspen but may 

include widely scattered white spruce indicating succession towards CI 

white spruce dominated community. Scattered alder (AZnus arispa) and 

willow (SaZi:c spp.) form only a very sparse tall shrub layer but low 

shrub speCies are moderately dense (20 to 50% cover) (Figure 10). Principal 

species of this layer are low bush cranberry (Viburnum eduZe) and rose 

(Rosa aaiaularis). A rich and relatively luxuriant assemblage of 

herbaceous species (Appendix 8.1, Table 5) forms a moderately dense 

layer. Dwarf shrubs, mosses, and lichens are poorly represented. 

Arboreal lichens are poorly represented. 

4.4.2.5.1.3 Aspen/Green Alder Community. Much less common than the 

previous aspen community, the aspen/green alder community occurs on .more 

moist topographic positions such as lower slopes. It typica)ly forms a 
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Figure 9. Aspen~jack plne/buffalo­
berry community. 

Figure 10. Aspen/low bush 
cranberry community. 
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band between the previous community and either the Tall Willow-Alder 

type, fens, or bogs. 

The distinguishing feature of this community is a moderately 

dense tall shrub layer dominated by green alder (AZ,nuB arispa) (Figure 11) 

beneath the aspen canopy. In addition, low shrub cover and especially 

herbaceous plant cover is consi~erably reduced, probably due to decreased 

sunlight reaching the forest floor. 

Arboreal lichens are poorly represented. 

4.4.2.5.2 White Spruce..,Aspen Mixed Forests 

4.4.2.5.2.1 Aspen-White Spruce/Buffalo-Berry Community. This community 

occurs on relatively dry upper slopes with silty loam or loam soils. 

Due to the finer textured soils, these sites are somewhat more moist 

than those of the similar aspen-Jack pine/buffalo berry community. 

Aspen and white spruce in various proportions dominate the 

tree layer. Tall shrubs are virtually absent but a low shrub layer 

dominated by buffalo .. berry is conspicuous (Figure 12). A variety of 

other shrub and herbaceous spe~Jesare present (Appendix B.I,Table 6) 

and mosses are more abundant than in the aspen-Jack pine/buffalo-berry 

community. Arboreal I ichens are well represented on the white spruce 

but not the aspen. 

4.4.2.5.2.2 White Spruce-Aspen/l,.ow Bush Cranberry Community. This 

community apparently represents a successional stage developed from the 

aspen/low bush cranberry community. The undergrowth is similar to that 

of the earlier stage but reflects the influence of increased white 

spruce in the canopy. In particular, the cover and luxuriance of the 

low shrub and herbaceous layers is reduced while the cover of feather­

mosses is somewhat increased (Appendix 8.1, Table 6). However, low 

shrubs and herbaceous plantssti11 dominate the undergrowth with a cover 

much greater than that of mosses (Figure 13·). 

4.4.2.5.2.3 White Spruce-Aspen/Low Bush Cranberry-Feathermoss. This 

community represents a still later successional stage developed from the 

aspen/low bush cranberry community. White spruce dominates the canopy 

although remnant aspen are also well represented. Low shrubs and 
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Figure 11. Aspen/green alder 
community. 

Figure 12. Aspen-white spruce/buffalo-berry community. 
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Figure 13. White spruce-aspen/lqw bush cranberry community. 

Figure 14 . White spruce-aspen/ 
lbw bush cranberry­
feathermoss community. 
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herbaceous species dominate the aspect of the undergrowth (Figure 14) 
but the cover of feathermosses (especially PZeW'ozium sahreberi and 

HyZoaomium spZendens) is substantially increased compared to earlier 

stages (Appendix 8.1, Table 6). 

4.4.2.5.3 Upland White Spruce Forests 

4.4.2.5.3. I White Spruce/Feathermoss Community. This community appears 

to be the cl imax forest on well- to moderately well-drained soils in the 

study area. Distinguishing features are the white spruce dominated tree 

layer with only scattered aspen, birch, or black spruce (Piaea mariana) 

and the nearly continuous feathermoss layer (Figure 15) dominated by 

PZeW'ozium sahreberiand HyZoaomium spZendens. Tall shrubs are virtually 

absent but a relatively sparse low shrub layerof Labrador tea (Ledum 

groenZandiaum) , low bush cranberry, red osier dogwood, and rose is 

characteristic. A variety of low herbaceous plants are rooted in the 

mos slayer (Appendi x 8. J, Ta b.l e ?). 

Arboreal corticolous lichens are well represented on spruce 

bbles in this~ommunity. 

4.4.2.6 Upland Jack Pine Forest. According to Stringer (1976), this 

physiognomic type includes jack pine forests on dry, well-drained aeolian 

sand deposits. He concludes that the undergrowth composition is very 

distinctive and uniform. 

Based on our survey~ we have identified two provisional 

community types within jack pine forests. The first corresponds closely 

to Stringer's description. 

4.4.2.6.1 Jack Pine/Lichen Community. The jack pine/lichen c6mmunity 

occurs on sites that are apparently the driest and most nutrient poor of 

the AOSERP area. It is typically found on upper slopes and knolls of 

aeolian sand deposits which are rapidly drained. The aeolian deposits 

are often thin and bedrock may be contacted within 60 cm. 

The trees are relatively open grown and almost entirely jack 

pine although widely scattered white spruce may be present. No tall 
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Figure 16. Jack pine/lichen community. 

Figure 15. White spruce/ 
feathermoss community. 
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shrubs are present. The prominent low shrub layer is predominantly 

blueberry (Vacciniwn myrtiUoides) less than 50 cm tall (Figure 16). The 

dwarf shrub/herbaceous layer beneath these shrubs is very sparse but 

terrestrial lichens (especially CZadina mitis) form a conspicuous and 

often nearly continuous ground cover. 

4.4.2.6 . 2 Jack Pine/Buffalo Berry Community. Most jack pine forests 

on medium and fine textured soils are included within this community 

type. Surface soil textures in the two plots studied are silt loam and 

silty clay loam, although one plot has a thin (10 cm) aeolian sand 

veneer over the finer textured solIs. 

This community differs considerably from the previous 

(Table 8) , The tree layer, which is predominantly jack pine but may 

include scattered aspen and white spruce, is typically closed. In 

addition, a prom inent low shrub layer is dominated by buffalo-berry 

(Shepherdia canadensis) and a much richer and more dense dwarf shrub/ 

herbaceous layer i~ present (F1gure 171. Although terrestrial lichens , 

a ~'~ commonly preselit, they cover only a small percentage of the ground 

surface (Appendix 8.1, Table 8). 

A ric~ arboreal lichen flora is present on the pine trees of 

the community. 

4.4.2.7 Upland Mixedwood and Coniferous Forest. Stringer (1976) 

states that this type includes II a heterogeneous group of mixedwood and 

coniferous forest stands on upland,sandy sites··. Jack pine, black 

spruc~, and white birch ar~ principal tree species. 

In the Fort MacKay area, this physiognomic type is represented 

primarily by jack pine-black spruce forests. Only one community type 

was noted. 

4.4.2.7.1 Jack : Pine-Blac~ Spruce/Labrador Tea Community. The composition 

of this community is adequately documented by Stringer·s (1976) description 

of this physiognomic type. Characteristic features are a jack pine-

black spruce dominated tree layer which frequently consists of widety 

spaced trees, a prominent low shrub layer consisting almost entirely of 



Figure 17. Jack pine/buffalo-berry community. 

Figure 18. Jack pIne-black spruce/ 
labrador tea community. 
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Labrador tea (Ledum groenZandicum) and blueberry (VacciniummyrtiZZoides), 

and an extensive cover of lichens (especially CZadina mitis) (Figure 18). 

Feathermosses are locally important. The composition of two plots is 

presented in Table 9, Appendix 8.1. 

Soils of this community are moderately well to imperfectly 

drained sands and loamy sands which are more moist and probably colder 

than those of the somewhat similar pine/lichen community. 

4.4.2.8 Upland Black Spruce Forest. 

4.4.2.8.1 Black Spruce/Feathermoss Community. The placement of this 

commun ity type wi thi n Str inger's (1976) class if ieat ion is prob 1 emat ica 1 

since it does not appear to fit well within any of his 'physiognomic 

types. Based on his photograph of stand 18, Stringer (l976:l03) 

apparently included this community within his upland white spruce and 

aspen forest type but based on our survey it is quite distinct from 

other communities of this type • . On ' Intera's maps, areas of this 

comm~:nity are classified as upland white sprlJ~ce-aspen forest, conifer 

type ;(2aC}. Peterson and Levinson (1977) also identify a black sprucel 

feathermoss type and conclude that it corresponds to Stringer's black 

spruce bog forest. However,since it does notseem to fitwell here 

either, we have elected, for purposes of this provisional classification, 

to maintain it asa distinctive type. 

The black spruce/feathermoss community is characterized 9Y a 

dense tree laY,er dominated by black spruce (Typically 18 to 25 m tall 

and 10 to 30 cm dbh) and scattered white spruce with an undergrowth 

formed by a continuous cover of feathermosses (PZeurozium schreberi 

and HyZocomium spZendens) (Figure 19). Relatively 1 ittle other vegeta­

tion is present with the exception of scattered low shrubs, horsetails 

(Equisetum spp.), and graminoids (Appendix 8.1, Table 10). 

The soil of the plot studied is a silty clay, peaty Rego 

Gleysol developed apparently in lacustrine deposits with a watertable 

35 cm below the surface (in late August). 

4.4.2.9 Black Spruce Bog Forest. Stringer's (1976) black spruce bog 

forest includes black spruce stands on organic soils composed of sphagnum 
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Figure 19. Black spruce/feathermoss community. 

Figure 20. Black spruce/ 
labrador tea­
sphagnum community. 
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peat usually in excess of 1 m deep. The tree layer which varies from 

Iisparse to medium densell is formed of trees which are of small diameter 

(seldom over 10 cm dbh) and short (mostly less than 10 m). 

Two provisional community types were distinguished during our 

brief survey. The first corresponds most closely to Stringer1s (1976) 

description. 

4 . 4.2.9 . I Black Spruce/Labrador Tea-Sphagnum Community. This community 

is extensive on deep organic deposits in very poorly drained depressions 

and flats. It is characterized by a relatively open and often multi­

storied tree layer composed mostly of sterns less than 15 m tall and 

20 cm dbh. A few scattered tamarack (Larix Laricina) and occasionally 

white birch (BetuZa papyriferaJ trees may be scattered among the 

dominant black spruce. The tall shrub layer is composed of black 
, 

spruce saplings. Other tall shrubs are absent ·orincid.ental. A moder-

ately dense low shrub layer,dominated by Labrador tea (Ledwn 

groenZandicum) is a distinguishing feature of the community (Figure 20). 
"j 

These shrubs cover 20 to 60 percent of the surface and are about 40 to 

75, cm tall. They are rooted in a thick and nearly continuous mat of 

mosses and lichens. Principal mosses are Sphagnum spp. A sparse 

cover of dwarf shrubs and herbaceous plants incl ude characteri stic bog 

species (Appendix 8.1, Table !l). 

Soils are organic, or less often peaty Gleysols. Frozen 

peat was encountered in one plot at 37 cm below the surface. 

Arboreal lichens are abundant on black spruce branches in 

this community. 

4.4.2.9.2 Black Spr~ce/Willow-Moss Community. This community differs 

from the previous primarily in the composition of the shrub and moss 

layers. The low shrub layer is generally more sparse than in the 

previous type and is dominated by willows (especially SaZix macaZZiana~ 

S. pediceZZaris and S. myrtiZZifoZia) and birches (BetuZa pumiZa and 

B. gZanduZosa). Labrador tea is consistently present but less dense. 

The moss layer is nearly continuous and dominated by Tomethypnum nitens 

with only scattered sphagnum mosses. In addition, herbaceous cover is 
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generally greater (Appendix 8.1, Table II) and organic accumulations 

are thinner. The tree layer is similar. This community may represent 

a successional stage to the previous community following fire. 

4. 4. 2.10 Semi-Open Black Spruce-Tamarack Bog Forest. Dense mature bog 

forest grades continuously into open bog vegetation as sites become 

wetter. Many intermediates between bog forest and open bog are present 

and included within this type. According to Stringer (1976), this type 

is very similar to black spruce bog forests but includes a higher 

proportion of open bog and more frequent tamarack. 

Two provisional communities are included within this type and 

are similar to the two communities of the black spruce bog forest. 

4.4.2 : 10. I Black Spruce-Tamarack/Labrador Tea-SphaQnumCommunity. This 

muskeg community is similar to the black spruce/Labrador tea-sphagnum 

community with the exception of its less dense tree layer and greater 

proporti~n of tamarack . 

4.4.2.10.2 Black Spr uce-Tamarack/Wi 1 low-Moss Community. This community 

is similar to the black spruce/willow-moss community with the exception 

of a less dense tree layer and greater proportion of tamarack. 

4.4.2.11 Shrub Bog. Thi's type is not described by Stringer (1976) but 

includes relatively large bog areas which have been recently burned in 

the vicinity of the lower MacKay River. It is apparently a successional 

stage in the return of black spruce bog forest (black spruce/willow-moss 

community) following fire. Although it is dominated by a dense cover of 

shrubs, abundant black spruce reproduction indicates succession towards 

.bog forest. It is superficially similar to low shrub fen but is distingu­

ished from fen by the predominance of bog mosses (Tomethypnum nitens 

and Sphagnum spp.) rather than fen mosses (DT'epanocZadus spp.). However, 

due to the ~ighly disturbed character of this type, some fen character­

istics are expressed. For example, reed grass (CaZamagT'ostis canadensis) 

and sedges (Carex spp.) and.occassionally fen mosses (DPepanocZadus 

spp.) are present. This has been termed a bog type based on 
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interpretations regarding successional trends but additional data on 

composition and successional trends are required to better define this 

type. It is proposed only as a very provisional type. One community 

is dlstinguished. 

4.4.2.II.IWillow~Dwarf Birch-Bog Moss Community. This community is 

dominated by a moderately dense low shrub stratum approximately I to 

3 m tall (Figure 21). ' Principal shrubs are willows (especially Salix 

maaaaUia~a and S. pediaeUa:l'is) although swamp birch . (BetuZa pwniZa) 

and lesser dwarf .birch (B. gZanduZosa) are commonly present. A variable 

and discontinuous herbaceous layer often includes reedgrass, sedges 

(Carex aquatilis3 C. Zasioaarpa3 C. diandra) ,and coltsfoot (Petasites 

paZmatus). Moss cover is relatively well-developed and dominated by 

Tomenthypnum nitens wi th sea ttered Sphagnum spp. and AuZa-aomnium 

paZustre (Appendix 8. I, Table 12). Seedlings of blac:kspruce, tamarack 

and occasional white spruce arenumerovs. 

Soils are organic. However, peat depths appear to be thinner 

than in the bog forest; pass ibly due to the effects of recent fire. ). 

Additional data on' soils of this community are needed. 

4.4.2.12 Lightly Forested Tamarack and Open Muskeg. Stringer (1976) 

states that stands in this type are generally open muskeg (i.e., non­

treed bog) but may have a few scattered tamarack trees present. A 

shrub stratum is prominent. 

This type differs from the provisional shrub bog type 

descr i bed prev ious Iy by its grea ter cover of sphagnum mosses and other 

characteristic -bog species such as small bog cranberry (Oxyaoaaus 

miaroaarpus) , leather leaf (Chamaedaphne aaZyauZata) , and Carex 

ahordorrhiza. One community is tentatively described. 

4.4.2.12.1 Sphagnum Moss-Bog Birch Community. Ground cover in this 

community is dominated by Sphagnum mosses (Appendix 8.1, Table 13). 

A prominent but open cover of low shrubs (Figure 22) includes dwarf 

bi rch (BetuZa gZanduZosa) , wi llow (Salix pediaeUaris and S. maaaaUiana) , 
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Figure 21. Willow-dwarf birch-bog moss community southwest of 
Fort MacKay. 
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Figure 22. Sphagnum moss-bog birch community near Muskeg River. 
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1 ea ther 1 eaf, and Labrador tea. The dwarf shrub/herbaceous 1 ayer . 

generally covers 10 to 50% of the surface and is predominantly sedges. 

4.4.3 Prel iminary Recommendations for Enhancing Vegetation Maps 

The following recommendations were proposed for purposes of 

discussion at the AOSERPdetailed vegetation workshop. 

4.4.3.1 Completeness of the Mapping Classification. Examples of 

physiognomic types which occur within the Fort MacKay area but are not 

described by Stringer (1976) are presented in Section 4.4.2. Additional 

field survey may result in a modification of these types and the descrip­

tion of additional types. Consequently, a more extensively field survey 

program is recommended to more adequately document major physiognomic 

types of the AOSERP a rea. I n genera I, new phys i ognomic types s hou I d be 

discernible on 1:60 000 false color infrared photography although some 

types such as shrub fen and shrub bog may require ground survey for final 

identification. 

4.4.3.2 Vegetation Composition Detail. By coding the vegetation 

community classification outlined in Section 4.4.2, greater vegetation 

composition detail could be added to the maps. Each community type 

could be given a distinctive code as, for example: 

Bottomland and Riparian Forest (la) 

Balsam Poplar-White Spruce/Red Osier Dogwood Community: 

White Spruce/River Alder-Horsetail Community: 

Deciduous Shrub (lb) 

Tall Willow-Alder/Reed Grass Community: 

Tall Willow-River Alder/Red Osier Dogwood Community: 

Low Shrub Fen: 

1 a 
-1-· 

la 
-2-

1 b 
-l-

Ib 
-2-

1 b 
3 
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Tall Shrub Fen : 

Willow Dwarf Birch-Bog Moss Community (Shrub Bog): 

Upland White Spruce-Aspen Forest (2a) 

Aspen (2aA) 

Aspen-Jack Pine/Buffalo Berry Community: 

Aspen/Low Bush Cranberry Community : 

Aspen/Green Alder Community: 

Mixed (2aM) 

Aspen-Wh i te Spruce/Buffa 1 0 Berry Commun i ty .: 

White Spruce-Aspen/Low Bush Cranberry Community: 

White Spruce- Aspen/Low Bush Cranberry 

Feathermoss Community: 

Coniferous (2aC) 

White Spruce/Feathermoss Community: 

Mixed Coniferous (2b) 

Jack Pine-Black Spruce/Labrador Tea Community: 

Jack Pine (2c) 

Jack Pine/Lichen Community: 

Jack Pine/Buffalo Berry Community: 

Upland Open (2d) 

(A classification would be developed) 

Fen Communities (3a) 

Open Fen: 

(Low Shrub Fen and Tall Shrub Fen included 
in Ib) 

lb 
-4-

1 b 
-5-

2aA 
1 

2aA 
2 

2aA -r 

2aM 
-1-

2aM 
-2--

2aM 
-y-

2aC 
-1-

2b 
-1-

2c 
-1-

2c 
-2-

3a -,--
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Upland Black Spruce Forest (no current designation) 

Black Spruce/Feathermoss Community: 

Black Spruce Bog Forest (3b) 

Black Spruce/Labrador Tea-Sphagnum Community: 

Black Spruce/Willow-Moss Community: 

Semi-Open Black Spruce-Tamarack Bog Forest (3c) 

Black Spruce-Tamarack/Labrador Tea- Sphagnum Community: 

Black Spruce-Tamarack/Willow Moss Community: 

Lightly Forested Tamarack and Open Muskeg (3d) 

Sphagnum Moss-Bog Birch Community : 

? 
-1-

3b 
-1-

3b 
-2-

3c 
-1-

3c 
-2-

3d 
-1-

This code system could be expande~ as additional types are 

documented or these types are altered. Minor variants of the community 

types could be indicated by subscripting the community type deSignation 

(2aA, 2aA, etc . ). 
"i"a Tb 

The detailed community type code could be added to the maps 

by modifying the existing annotations. An example is 2aA2b which can be 

interpreted to mean aspen forests of height class 2 andtrown cover class 

b with lesser vegetation of the Low Bush Cranberry Community. 

Many of the largest map areas include two or more lesser 

vegetation types within a 

by a complex code such as 

single mapping type. These could be indicated 

2aA2b which would be interpreted as aspen forest 
2. 1 (3) 

with lesser vegetation primarily of the Low Bush Cranberry Community, with 

a smaller area of the Buffalo Berry Community and minor inclusions of the 

Green Alder Community. 
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An alternative to modifying the annotations on the map is to 

develop a footnote system. Each area outlined on a map sheet would be 

given a number which would also appear in a tabular footnoting system at 

the bottom of the map sheet. The pr i nc i pa 1 ~ secondary and mi nor types 

within the area could be listed together with any special notes on the 

vegetation. Mapped areas with the same vegetation would be given the 

same footnote number. The tabulated footnotes could be organized 

according to township in which the mapped areas occur and their predomi­

nant vegetation. 

Number 

T94 RIO 

2 

3 

A possible example of a tabulated footnote system may read: 

Principal 

Type 

2aA2b/1 

2aA2b/1 

2aA2b/1 

Secondary 

Type 

2c2b/2 

2b2b/l 

2b2b/1 

Minor 

Type 

3a/l 

3cla/1 

3b2b/2 

Notes 

In map areas where two or more lesser vegetation community types 

are present, the extent of the types could be outlined by more detailed 

mapping. Based on experience in the Muskeg River area it is expected that 

this more detailed mapping could be accomplished with only minimal field 

checks once the relationships between the community types and their associ­

ated site features are understood. Site features (topography, suface 

material, type and texture, drainage) ~bservable on aerial photographs orn 

The more detailed mapping approach is recommended only for 

areas of special interest such as proposed development sites. In other 

areas, the benefits would probably not Justify the costs of the very large 

air photo interpretation and remapping project which would be required. 



56 

5. DETAILED VEGETATION WORKSHOP 

5.1 OBJECTIVES AND APPROACH 

Recognizing that any modification of ' the existing maps or 

further vegetation studies in the AOSERP study area should be based on 

needs of potential users, a detailed vegetation study workshop was held 

on 26 November 1979. The objectives o~ this workshop were to: 

1. Identify user needs with regard to vegetation maps and 

descriptions; 

2. Determine the adequacy of the pilot study as a step 

towards meeting these needs; and 

3. Determine the most applicable methodology for a future 

project to meet user needs. 

During the first portion of the workshop, Hardy Associates presented an 

evaluation of the maps, the results of the pilot study, and recommendations 

for possible methods to enhance the maps. The discussion followed the 

following sequence of topics: I} needs for vegetation descriptions and 

maps (with input from other workshop participants); 2) evaluation of 

information which is available in the form ofdescri'ptions and maps; 

3) adequacy of the available information for meeting needs; and 

4) description of pilot study results and a discussion of possible 

methods to enhance available maps to better meet user needs. 

·Thelatter portion of the workshop was devoted to group and 

open discussIons regarding user needs and to recommendations resulting 

from the pilot study . 

5.2 PARTICIPANTS 

Forty persons were invited to attend the workshop. These persons 

represented: 

Alberta Environment 

Alberta Forest Service 

Alberta Recreation and Parks 

Alberta Publ ic Lands and Wildlife 

Alberta Research Council 

Alsands Project Group 
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Amoco Canada Petroleum Co. Ltd. 

AOSERP 

Canadian Forestry Service 

Canadian Wildlife Service 

Esso Minerals 

Esso Resources 

Gulf Canada Resources Ltd. 

Hardy Associates (1978) Ltd. 

Home Oil Co. Ltd. 

Intera Environmental Consultants Ltd. 

LGL Ltd. 

Northeast Alberta Regional Commission 

Petro-Canada 

Suncor Ltd. 

Sync rude Canada Ltd. 

University of Alberta, Botany Dept. 

University of Calgary, Kananaskis Centre and Faculty of 
Env l ronmenta I Des i gn 

Western Ecological Services Ltd. 

The following persons attehted the workshop: 

S.B. Smith - AOSERP 

B. A. Khan 

B. Munson 

H. Johnston 

S. Grant 

L. Turchenek 

P. Sims 

C. Br i cker 

C. Bradley 

W. Nordstrom 

A.A. Khan 

S.S. Malhotra 

G. La Roi 

P. Van Eck 

L. Callow 

R. Fessenden 

D. T.hompson 

~ AOSERP 

- AOSERP 

= AOSERP 

- AOSERP 

- Alberta Research Council 

- Alberta Environment 

- Alberta Environment 

- Alberta Recreation and Parks 

- Alberta Recreation and Parks 

- Canadian Forestry Service 

- Canadian Forestry Service 

- University of Alberta 

- University of Calgary (Kananaskis Centre) 

- Gulf Canada Resources 

- Sync rude Canada Ltd. 

- Sync rude Canada Ltd. 
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A. Birdsall LGL Ltd. 

J. Green LGL Ltd. 

D. Thompson Intera Environmental Consultants Ltd. 

O. Steen Hardy Associates (1978) Ltd. 

D. Reid Hardy Associates (1978) Ltd. 

5.3 RESULTS AND RECOMMENDATIONS 

In general, most of the participants expressed the opinion 

that the maps in connection with Stringer ' s(1976) descriptions are useful 

in their present form as an initial, generalized description of vegetation 

in the AOSERP study area . That is, the maps provide a generalized frame­

work within which more detailed studies, which require on...;site investi­

gat ions can be organ i zed. I t was cone 1 udedthat ne i ther more deta i 1 ed 

mapping nor inclusion of minor vegetation symbols on the maps can be 

justified at this date. 

5. 3. 1 Uses of Existing Maps 

The maps provide useful overview information for a variety of 

user studies including: 

1. Ungulate Habitat Analyses. The distribution of major 

physiognomic vegetation types shown on the maps allows an 

initial, broad scale eval·uation of ungulate habitat wfthin 

a given area. The outline of bottomland and riparianvege­

tation is particularly useful. 

2. Furbearer Habitat Analyses. The outline of major 

physiognomic types allows a prel iminary, broad scale 

assessment of habitat and provides a basis for locating 

detailed study plots. Detailed studies require on-site 

analyses of vegetation and data appropriate to the needs 

of the particular study. 

3. Avifauna Habitat Analysis. The maps show the distribution 

of waterbodies and the occurrence of general ized wetland 

vegetation. The new edition of the maps provide more 

detailed information on aquatic vegetation. 
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4. Forest Insect and Disease Survey. Since the maps show 

the distribution of major forest cover types, they are 

useful for locating plots to represent specific forest 

types for insect and disease survey. 

5. Oil Sand Mining Development. The maps indicate the major 

physiognomic types which would be disturbed by industrial 

development. This provides a basis . for an initial assess­

ment of environmental impacts and framework for more 

detailed studies. 

6. Recreation and Park Planning. The vegetation maps are 

useful in a general overview of a region to evaluate 

potential areas of interest for parks and recreation 

areas. The distinction between wetland and upland types 

is useful in this regard. 

7. Biomonitoring The maps can be used to indicate potentially 

valuable biomonitoring sites such as forested areas which 

likely have an abundance of arboreal lichens or wetland 

areas which may be affected by industrial development. 

Requests for More Detailed Information 

For more detailed studies, most users present at the workshop 

require more detailed information than is avilable from the maps. Examples 

of more de-tailed requests expressed by partiCipants are: 

1. Recreation and Parks. A greater differentiation of wetland 

types is needed for purposes of preservation and inter­

pretation of wetlands and for assessment of impacts 

resulting from potential changes in groundwater levels 

due to industrial developments. 

For siting campgrounds, more detail on minor 

vegetation is needed. 

Information regarding unusual plant communities 

or species would be useful in assessing impacts and devising 

preservation programs. These could be documented only by 

ground surveys but could be indicated on the maps. 
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2. Wildlife Habitat. The proportion of upland and wetland 

vegetation components within complex map units is important 

to ungulate habitat evaluation. A means to better indicate 

this proportion on the maps would be useful. 

Riparian areas are especially important habitat 

for ungulates and as a result more detailed descriptions 

and classifications of vegetation in these areas would be 

useful. 

For small mammal studies and habitat evaluations, 

detailed site specific information on vegetation composition 

is needed. This information has been collected by wildlife 

biologists on a project basis. A more detailed classification 

of vegetation communities than that presented by Stringer 

(1976) would be useful as a framework within which the. results 

of various wildlife studies could be inter-related. Such a 

classification would also provide a basis for consistency 

am~ng various studies. 

3. · AvifatJna Habitat. More detailed information · on the structure 

and species composition of wetland vegetation is needed for 

purposes of avifauna habitat analyses. Vegetation types of 

interest include aquatic and semiterrestrial types of 

shallow water areas, shorelines and streamsides. Although 

the required level of detail is too small to be mapped at 

1:50 000, a more detailed classification would encourage 

greater consistency among various studies. 

4. Biomonitoring. Selected biomonitoring areas could be 

rephotographed and remapped periodically to detect and 

measure certain man-caused changes in the vegetation cover. 

Although there was not universal agreement, most partici­

pants who expressed an opinion felt that this approach would 

be useful and that biomonitoring areas should be reflown 

every five to ten years. Biomonitoring areas would be in the 

vicinity of existing or proposed developments . Wetland areas 

potentially affected by altered watertables would be of 

principal interest. 
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Recommendations For Additional Study. Recommendations which 

emerged from the workshop for additional vegetation study programs are 

the fo 11 ow i ng : 

1. Classification and Description of Physiognomic Vegetation 

Types. Ground survey data should be collected from 

mapping units included in Intera's map legend or encountered 

in Hardy's pilot study but not described separately by 

Stringer (1976). These units include for example, the upland 

undifferentiated category (largely openings in aspen forests), 

upland shrub communities, bottomland white spruce forests, and 

the three white spruce-aspen forest types. Bringing the 

level of description of these units up to par wi t h those of 

other units would complete the background descriptions for 

the map. 

2. Ground Checking and Editing of Maps. The vegetation maps 

should be adequately ground checked especially in areas of 

proposed development . Ground checking would be based on the 

vegetation units i ncluded in Intera's legend but may include 

other major physiognom ic types as encountered. At the same 

time, the maps should be carefully edited to el iminat~ 

editorial types of problems. 

3. Rephotographing and Remapping at Intervals for Recording 

Vegetation Changes. _ Local areas should be rephotographed 

and remapped at intervals of five to ten years to record 

possible major changes in the vegetation caused by industrial 

activity. These .local areas would be key areas in the vicinity 

of industrial developments and should bi coordinated with 

other biomonitoring programs. 

4. Detailed Vegetation Community Studies. Three participants 

recommended that a more detailed classification of plant 

communities, based on total species composition, be 

developed and described. This classification would not 

be mapped but would provide a framework for consistency 

and correlation among various user studies. It could 

also serve as a basis for anyone wishing to do detailed, 

large-scale mapping of local areas. Wildlife biologists 
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from LGL and Sync rude felt that the detailed types could 

be combined variously according to needs of their study 

into groups meaningful for wildlife habitat evaluations. 

Botanists developing the classification should work with 

wildlife biologists in establ ishing criteria for the 

classification. 

5. Comprehensive Wetlands Classification. Recreation and 

Parks personnel reqested that a comprehensiveclassi­

fication and description of wetlands in the AOSERP study 

area be developed. It was felt that an adequately detailed 

classification of wetlands could be mapped at a scale of 

I : 50 000. 

6. Site Mapping. One participant suggested that site mapping, 

rather than vegetation mapping, be carried out in the 

AOSERP study area. Site mapping would be based on surficial 

geology,soils, drainage, topography, etc. and would allow 

predict ion of climax vegetat ion and other ecosystem 

characteristics not necessarily contained on a vegetation 

map. 

7. Vegetation Dynamics. It was suggested that additional data 

on community dynamics be collected in order that natural 

~succession following industrial disturbance could be better 

predicted, especially in wetland areas. 
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6. SUMMARY AND CONCLUSIONS 

Vegetation maps of the AOSERP Study Area have been prepared at 

a scale of 1:50 000 by Inte'ra Environmental Consultants Ltd. Although 

these maps provide a generalized overview of the vegetation and a frame­

work for more detailed studies, the level of detail offered by the maps 

has not been sufficient for some map users. 

This stuQY was initiated to review the available vegetation 

maps and 1 iterature of the ,AOSERP area and to provide recommendations 

for means to enhance the vegetation detail on lntera's maps. 

The mapping classification developed by Intera (Thompson et al. 

1978) relies heavily on the preliminary vegetation classification pre­

sented by Stringer (1976) for descriptions of vegetation composition. 

The maps themselves present no information on vegetation composition 

other t han for trees in forested areas and physiognomy in non-forested 

areas. Consequently, special attention has been given to Stdnger"s 

(1976) classification. 

Stringer's (1976) vegetation ,classification describes principal 

physiognomic types at a level appropriate for overview mapping and 

description. However, the types contain considerable variabil ity in 

species composition, especially of the lesser vegetation. In addition. 

some physiognomic types of the AOSERP study area, such as bottomland 

white spruce forests and shrub dominated 'se[al stages of bog forests, 

are not included in Stringer's classification . Intera's maps include 

other physiognomic types, such as openings in aspen forests, which are 

not described by Stringer. As a result, the composition of the vege­

tation, other than trees at a specific site can seldom be determined 

from the maps. As intended, the maps are useful for a generalized 

overview of vegetation but have severe I imitations if they are to .be 

used for site specific evaluations. 

In order to examine possible methods for adding additional 

detail to Intera's maps, a brief pilot study was conducted in the area 

of the lower Muskeg and MacKay rivers. Based on variation in lesser 

vegetation, 18 subdivisions (community types) of Stringer's types were 

described. In addition, three communities, representing types not 

documented by Stringer (1976) were described. 
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It is proposed that a code be developed for each of these and 

other additional community types that are described and that this code 

be added to the maps. This code could provisionally be added from 

interpretations of 1:60 000 scale FCIR airphotos and available surficial 

geology and soils maps but would require a field checking program. 

The results and recommendations of the pilot study were discussed 

at a vegetation workshop on 26 November 1979. The general conclusion of 

the workshop was that the maps are useful in their present form and that a 

program to. add more detailed information cannot be justified at this time. 

Howeve r , several recommendations for other vegetation study programs emerged 

from the workshop. These are discussed in the report. 
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8. APPENDIX 

8.1 PERCENT COVER OF SPECIES IN PROVISIONAL DETAILED PLANT 

COMMUNITIES OF STUDY AREA 

The following 12 tables list the percent cover of plant species 

in the 21 community types described in Section 4.4.2. Each table presents 

data from a physiognomic type. The species are organized according to 

vegetation strata and thus, a species may appear more than once. Stand 

numbers are indicated in parentheses at the top of each table. 
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Table 5. Percent cover of species in fen community types. 

Species 

Low Shrub 

Betu Za pumiZa 
B. gZanduZosa 
SaZix maaaaZZiana 
SaZix pediaeZZaris 
Piaea gZauaa 
Larix Zaricina 
Salix myrtiZlifolia 

Dwarf Shrub/HHbaceous 

ArctostaphyZos rubra 
Carex diandra 
Carex aquatilis 
SmiZaaina trifoZia 
TrigZoahin maritima 
CaZamagrostis canadensis 
GaUum trifidum 
PotentiZZa paZustris 
Menyanthes t1?ifoliata 
Caltha paZustris 
Petasites sagitattus 

Mosses 

DrepanoaZadus spp, 
CampyZium steZZatum 
AuZacomn-ium paZustre 
Tomenthypnum nitens 
HyZoaomium $pZendens 
Hypnum Zindbergii 

a (22) Stand number. 

Open Fen 

(22)a 

6 

4 
2 

2 

80 
5 

10 
6 
4 
4 
c 

65 
10 

TYPE 

Low Shrub Fen 

( 8) 

40 
2 

20 

5 
2 
1 

2 

25 
1 

2 

2 

14 
10 
4 

50 

2 
8 

15 

25 
40 

5 

2 
3 
2 
2 

5 
5 

25 

15 



Table 6. Percent cover of species in tall willow-alder 
community types. 

Species 

Tree and Tall Shrub 

Alnus tenuifolia 
Salix bebbiana 
Betula papyrifera 
Populus balsamifera 
Populus trerrruloides 

Low Shrub 

Piaea glauaa 
Betula papyrifera 
Comus stolonifera 
Viburnum edule 
Salix maaaalliana 
Ribes hirtellum 
R. laaustre 
Loniaera dioiaa 
Rosa aaiaularis 

Dwarf Shrub/Herbaceous 

Calamagrostis aanadensis 
Impatiens aapensis 
Sium suave 
Galium trifidum 
Mitella nuda 
Carex disperma 
Agrostis alba 
Carex aquatilis 
Aster foliaaeus 
Rubus aaaulis 
Smilaaina trifolia 
Rubus pubesaens 
Cornus aanadensis 
Linnaea borealis 
Fragaria vesaa 
Equisetum sairpoides 
Elyrrrus innovatus 
Equisetum palustre 
Mertensia paniaulata 

Tall Willow-Alder/ 
Reedgrass 

( 5) 

60 
3 
8 

1 
1 
2 
1 
8 

20 
15 
4 
5 
2 
5 
3 
4 
5 
1 
1 
1 

TYPE 

Tall Willow-River 
Al derlRed Os i er 

Dogwood 

(18) 

30 
60 

3 
1 

10 
1 
5 
8 

4 

1 
10 

5 
3 

10 
2 
3 
2 
2 
2 

Continued .... 



Table 6. Concluded. 

Mosses 

Plagiomnium spp. 
Mnium spinulosum 
Aulacomnium palustre 
Hylocomium splendens 
Tomenthypnum nit ens 

73 

TYPE 

Tall Willow-Alder/ 
Reedgrass 

( 5) 

8 
10 
20 

Tall Willow-River 
Alder/Red Osier 

Dogwood 

( 18) 

3 

8 
2 
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Table 7. Peccent cover of species in upl~nd white spruce/feathermoss 
community. 

Species 

Trees 

Pinus banksiana 
Picea glauca 
PopuZus tremuZoides 

Tall Shrubs 

Pinus banksiana 
PopuZus tremuZoides 
Larix Zaricina 
Picea gZauca 

Low Shrubs 

Picea glauca 
Populus tremuZoides 
Vaccinium myrtiZZoides 
Shepherdia canadensis 
Rosa acicularis 
Symphoricarpus albas 
VibUrnum edule 
Ledum groenZandicum 
P9tentilla fruticosa 
Lonicera dioica 
Comus stolonifera 

Dwarf Shrub/Herbaceous 

Arctostaphylos uva-ursi 
Vaccinium vitis-idaea 
Comus canadensis 
Oryzopsis pungens 
Linnaea borealis 
EpiZobium angustifolium 
Elymus innovatus 
GaZium boreale 
Rubus pubescens 
CampanuZa rotundifoZia 
Fragaria vesca 
Anemone multifida 
Maianthemum canadensis 
Lathyrus. ochr~ Zeucus 

Jack Pinel 
Lichen 

( 16) 

25 

40 

10 
3 
1 

TYPE 

Jack Pinel 
Buffa 1 o-Berry 

(14) 

65 

2 

5 

4 
15 
8 
1 
3 
4 
1 
P 
P 

40 
1.5 
20 
8 
8 
3 
5 
1 
1 

70 
1 
P 

5 

15 
5 
5 
2 

3 
2 
1 

70 
3 
5 
5 
8 

3 
2 
2 
1 
1 
1 
1 
1 

Cont i nued .... 



Table 7~ Concluded. 

AahiZZea miZZefoZium 
Aster aiZioZatus 
VioZa ruguZosa 

Mosses - Lichens 

CZadina mitis 
CZadonia unaiaZis 
pteurozium sahreberi 
Diaranum poZysetum 
CZadina rangiferina 
PeZtigera apthosa 
PeZtigera maZaaea 
HyZoaomium spZendens 
PoZytriahum juniperinum 
CZadonia furaata 
CZadonia graaiUs 

75 

Jack Pinel 
Lichen 

70 
20 

TYPE 

Jack Pinel 
Buffa 1 0 - Berry 

3 

2 

4 
1 
1 
1 
1 

5 

3 
2 
1 
1 
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Table 8. Percent cover of species in bottomland and riparian forest 
communities. 

Species 

Trees 

Populus balsamifera 
Picea glauca 
Abies balsamea 

Tall Shrub 

Cornus stolonifera 
Prunus virginiana 
Viburnumtrilobum 
Alnus tenuifolia 
Salix bebbiana 

low Shrub 

Viburnum edu le 
Rosa acicularis 
Prunus virginiana 
Rubus strigosus 
Ribes hirtellum 
Comus stolonifera 
Amelanchier alnifolia 
Ribes lacustre 

Dwarf Shrub/Herbaceous 

Aralia nudicaulus 
Rubus pubescens 
Matteuccia struthiopteris 
Equisetum palustre 
Mertensia paniculata 
Mitella nuda 
Calamagrostis canadensis 
Urtica gracilis . 
Fragaria vesca 
Athyrium Filix-Femina 
Ga lium tri fidum 
GaZium triflorum 
Maianthemum canadense 
Galium boreale 

TYPE 

Balsam Poplar-White 
Spruce/Red Osier Dogwood 

( 11) 

50 
15 
2 

10 
10 
4 

5 
8 

15 
3 

10 
10 
10 
8 

15 
5 

2 
1 
1 
1 
1 
1 

(28) 

75 

80 
1 
P 
3 
5 

8 
2 

3 
1 
1 

20 

2 

2 
5 

White Spruce/ 
River Alder-Horsetail 

(1 ]) 

30 

35 

1 
7 

2 

8 

2 
8 

Cont i nued .... 
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Table 8. Concluded. 

TYPE 

Balsam Poplar-Wh1te 
Spruce/Red Osier Dogwood 

SmiZaeina steZZata 
Equisetum pratense 
Cornus eanadensis 
Equisetum seirpoides 
Linnaea borea Zis 
Petasites paZmatus 

Mosses 

( 11) 

PZagiomnium spp. 2 
Braehytheaium sp. 2 
HyZoaomium spZendens 
PZeurozium sahreberi 
PtiZium arista-aastrensis 

(28) 

3 
1 

White Spruce/ 
River Alder-Horsetail 

(1 ?) 

15 
4 

18 
8 

5 

35 
20 
3 
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Table 9. Percent cover of species in aspen dominated upland 
forest stands. 

TYPE 

Aspen-Jack Pinel Aspen/Low Aspen/ 
Buffalo Berry Bush Cranberry Green Alder 

Species (12) ( 24) ( 2) (27) (9) (10) 

Trees 

Populus trerrruloides 65 50 85 80 90 90 
Pinus banksiana 3 30 
Piaea glauaa 1 
Betulapapyrifera 1 8 

Ta 11 Shrub 

Piaea glauaa 2 3 
Populus trerrruloides 4 1 1 
Salix bebbiana 3 
Salix spp. 10 
Alnus arispa P 4 55 35 
Amelanahier alnifolia 
Viburnum ·edule 

Low Shrub 

Rosa aaiaularis 5 15 10 10 2 4 
Shepherdia aonadensis 15 20 3 
Amelanahier alnifolia 4 2 
Syrrrphoriaarpos albus 3 2 2 2 
Vaaainium myrtilloides 8 10 5 

!~~:.f 

Loniaera dioiaa P 1 2 
Veburnum edu le 5 15 12 15 7 
Ledum groenlandiaum 8 3 
Betula papyrifera P P 2 1 
Piaea glauaa 3 1 2 P 
Rubus strigosus 5 5 3 
Vaaainium myrtilloides p 
Salix spp. 3 2 
Ribes laaustre 2 

Dwarf Shrub/Herbaceous 

Arctostaphylos uva-ursi 10 2 
Vaacinium vitis-idaea 3 15 
Elyrrrus innovatus 10 3 2 4 1 1 
Linnaea borealis 20 15 1 4 1 2 
Comus aanadensis 10 8 8 3 4 3 
Calamagrostis aanadensis 2 20 2 
Petasitespalmatus 5 3 2 

Continued .... 
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Table 9. Concluded. 

TYPE 

Aspen-Jack Pinel Aspen/Low Aspen/ 
Buffa 1 a Berry Bush Cranberry Green Alder 

( 12) (24) (2) (27) (9) (10) 

EpiZobium ar~ustifoZium 2 8 1 1 
Equisetum pratense 5 1 2 
AraZia nudicauZis 3 2 12 12 4 
Mertensia panicuLata 1 2 8 
Rubus pubescens 4 3 1 3 3 
Apocynum androsaemifoZium 4 P 
Pyro Za secunda 1 4 1 
Carex Zasiocarpa 3 P 
Maianthemum canadensis 2 2 P P 
GaUum boreaZe 1 2 2 1 
PyroZa asarifoZia 1 2 3 2 
Lycopodium compZanatum 1 1 
SmiZacina trifoZia 1 1 
Lathyrus ochroZeuaus 1 
Equisetum scirpoides 2 
Aster ciZioZatus P 
Equisetum syZvaticum 
Aster conspicuus 
Lycopodium obscurum 

Mosses-Lichens 

HyZocomium spZendens 8 
PZeurozium schreberi 5 2 ... Dicranum poZysetum 1 1 
PoZytrichun juniperinum 2 P 
Tomenthypnum nitens 1 
Brachythecium sp . 1 
AuZacomnium paZustre P 
PtiZium crista-castrensis P P 
PeZtigera apthosa P 
CZadonia spp. 8 1 
StereocauZon paschaZe \ 

\ 
\ 
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Table 10. Percent cover of species in upland white spruce-aspen mixed 
forest stands. 

Species 

Trees 

PopuZus tremuZoides 
Piaea gZauaa 
Pinus . banksiana 
BetuZa papyrifera 

Ta 11 Shrub 

Piaea gZauaa 
Salix bebbiana 
AZnus arispa 
PopuZus tremuZoides 
PopuZus baZsamifera 

Low Shrub 

Shepherdia aanadensi. 
Rosa aaiauZaris 
Syrrphoriaarpos aZbus 
Viburnum eduZe 
Cornus stoZonifera 
Ledum groenZandiaum 
PotentiZZa frutiaosa 
Vaaainium myrtiZZoides 
Ribes Zaaustre 
Ribes hirteZZum 
Ribes spp. 
Rubus strigosus 
AmeZanahier aZnifolia 

Dwarf Shrub/Herbaceous 

AratostaphyZos uva~ursi 
Vaaainium vitis~idaea 
LinnaeaboreaZis 

Aspen-Wh i te 
Spruce/Buffalo 

Berry 

(20) 

30 
15 

40 
15 
8 
3 

20 

12 
Rubus pubesaens 
CaZamagrostis aanadensis 
MiteZZa nuda 
Cornus aanadensis 
EZymus innovatus 3 

TYPE 

White Spruce­
Aspen/Low Bush 

Cranberry 

(26) 

65 
25 

2 
1 

8 

5 

4 

10 
2 

8 
5 

5 
35 

2 

3 
10 
P 

3 
20 

1 
10 
8 

1 
2 

3 
15 
12 
12 
8 
8 

Wh i te .Spruce 
Aspen/Low Bush 

Cranberry-Feathermoss 

(34) 

10 
55 

5 
3 

5 
4 

15 
1 

5 
1 
3 

12 

2 

4 
8 
4 

4 
8 

20 
40 

5 

10 
1 

5 
3 

10 

2 

2 

3 
12 
3 
3 

5 

Cont i nued . . .. 
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Table 10. Concluded. 

TYPE 

Aspen-White White Spruce- White Spruce 
Spruce Buffalo Aspen/Low Bush Aspen/Low Bush 

Berr:t Cranberr:t Cranberr:t-Feathermoss 

(20) (26) (3) (34) (35) 

Petasites palmatus 2 5 1 2 
Epilobium angustifolium 8 8 4 
Equisetum pratense P 5 
Mertensia paniculata 5 
Aralia nudicaulis 2 1 7 · 5 
Lycopodium annotinum 5 
Pragaria vesca 3 2 1 
Ga Uum borea le 2 2 1 
Pyrola minor 2 
Smilacina steUata 3 
Anemone multifida 3 
Aster conspicuus 1 2 
Pyrola secunda 1 1 
Equisetum sylvaticum 1 
SmiZacina tri fo Ua 1 
Carex lasiocarpa . 3 
Maianthemum canadense 1 
Trientalis borealis 1 
Achillea millefoUum 1 
GaUum trifoUum 2 
Lathyrus ochroleucus 2 
Aster ciliolatus 2 
Equisetum scirpoides 2 
Lycopodium complanatum 3 
Pyrola asarifoUa P 1 

Mosses-Lichens 

Hylocomium spZendens 4 1 \ 8 15 40 
Pleurozium schreberi 1 3 5 40 8 
Tomenthypnum nitens 2 
Ptilium crista-castrensis 2 5 2 
PZagiomnium spp. 2 
Drepanocladus sp. 1 
Brachythecium sp. P 
Dicranum polysetum 3 
Peltigera apthosa 
CZadina spp. 
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Table 11. Percent cover of species in an upland white spruce/ 
feathermoss stand. 

Species 

Trees 

Picea gZauca 
Picea mariana 

Tall Shrub 

Picea gZauca 
Piceamariana 
PopuZus tremuZoides 
BetuZa papyrifera 

Low Shrub 

Viburnum eduZe 
Rosa acicuZaris 
AmeZanchier aZnifoZia 
Shepherdia canadensis 
Comus stoZonifera 
Ledum groenZandicum 

Dwarf Shrub/Herbaceous 

Vaccinium vi tis.,. idaea 
Linnaea boreaZis 
Comus canadensis 
Rubus pubescens 
GeocauZon Zividum 
EZymus innovatus 
CaZamagrostis canadensis 
EpiZobium angustifoZium 
MiteZZa nuda 
Lathyrus ochroZeucus 
Petasites paZmatus 
SmiZacina trifoZia 
Lathyrus ochroZeucus 
Equisetum scirpoides 
Pyro"lt;l secunda 
Maianthemum canadense 
AraZia nudicauZis 

TYPE 

White Spruce/ 
Feathermoss 

(32) 

45 
3 

2 
1 
2 
1 

3 
2 
1 
1 
2 
4 

5 
10 
8 
5 
4 
2 
2 
2 
1 
2 
1 
1 
1 
1 
1 
1 
1 

Cont i nued .... 



Table 11. Concluded 

Mosses-Lichens 

PZeuroziumsahreberi 
HyZoaomium spZendens 
PtiZium arista-aastrensis 
Diaranum poZysetum 
PeUiger·a aphthosa 
PeZtigera aanina 
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TYPE 

White Spruce/ 
Feathermoss 

50 
40 
4 
4 
3 
1 
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Table 12. Percent cover of species in upland jack pine stands. 

TYPE 

Jack Pinel Jack Pinel 
Lichen Buffalo Berry 

Species ( 16) (14 ) (36) 

Trees --
Pinus banksiana 25 65 70 
Picea g'lauca " 1 
Popu'lus tremu'loides 2 P 

Ta 11 Shrub 

Pinus banksiana 
Popu'lus tremu'loides 
Larix 'laricina 
Picea g'lauca 5 

Low Shrub 

Picea g'lauca 5 
Popu'lus tremu'loides 
Vaccinium myrtiUoides 40 4 
Shepherdia canadensis 15 15 
Rosaacicu'laris 8 5 
Symphoricarpus a'lbus 1 $ 
Viburnum edu'le 3 2 
Ledum groenZandicum 4 
PotentiUa fruticosa 1 3 
Lonicera dioica P 2 
Comus sto'lonifera P 1 

Dwarf Shrub/Herbaceous 

Arctostaphy'los uva-ursi 40 70 
Vaccinium vitis-idaea 10 15 3 
Comus canadensis 3 20 5 
Oryzopsis pungens 1 8 5 
Linnaea borea'lis 8 8 
Epi'lobium angustifo'lium 3 
EZymus innovatus 5 3 
Ga Hum borea'le 1 2 
Rubus pubescens 1 2 
CampanuZa rotundifoZia 1 
Fragaria vesca 1 
Anemone muZtifida 1 
Maianthemum canadensis 1 
Lathyrus ochr-oZeucus 1 

Continued .... 



Table 12. Concluded. 

Achillea miZlefolium 
Aster cilioZatus 
Viola rugulosa 

Mosses-Lichens 

Cladina mitis 
Cladonia unciaZis 
Pleurozium schreberi 
~icranumpolysetum 
Cladina rangiferina 
Peltigera apthosa 
Peltigera malacea 
Hylocomium splendens 
PoZytrichum juniperinum 
Cladonia fUrcata 
Cladonia gracilis 
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Jack Pinel 
Lichen 

( 16) 

70 
20 

TYPE 
Jack Pinel 

Buffalo Berry 

(14 ) 

3 

2 

4 

(36) 

5 

3 
2 
1 
1 
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Table 13. Percent cover of species in pine-black spruce mixed 
forest stands. 

Species 

Trees 

Pinus banksiana 
Pic:eamariana 
Larix ~aric:ina 
Pic:ea g~auc:a 

Tall Shrub 

Pic:ea mariana 
Betu~a papyrifera 
Popu~us tremu~oides 
A~nus c:rispa 

Low Shrub 

Ledum groen~andic:um 
Vadc:inium myrti~~oides 

Dwarf Shrub/Herbaceous 

Vac:c:inium vitis-idaea 
Comus c:anadensis 

Mosses-Lichens 

C~adina · mitis 
P~eurozium sc:hreberi 
C~adina a~pestris 
C~adina rangiferina 
Dic:ranum po~ysetum 
Po~ytric:hum juniperinum 
Pe~tigera aphthosa 
C~adonia c:ornuta 
Stereoc:au~on pasc:ha~e 
C~adonia furc:ata 

TYPE 

Jack Pine-Black Spruce/ 
Labrador Tea 

25 
15 

2 

30 

10 
3 

8 
5 

80 . 

15 
20 

1 

8 

55 
15 

8 
2 

45 
40 
8 
5 
5 
1 
1 
1 
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Table 14. Percent cover of species in an upland black spruce 
forest stand. 

Species 

Trees 

Pic:ea mariana 
Pic:ea gZauc:a 

Ta 11 Shrub 

Pic:ea mariana 
Salix bebbiana 

Low Shrub 

Rosa ac:ic:uZaris 
Ledum groenZandic:um 
SaZix myrtiZZifoZia 
Ribes Zac:ustre 
Viburnum eduZe 
Ribes hirteZZum 
Symphoric:arpos aZbus 

Dwarf Shrub/Herbaceous 

Vac:c:inium vitis-idaea 
Arc:tostaphyZos rubra 
Carex c:apiUaris 
CaZamagrostis c:anadensis 
Equisetum sc:irpoides 
Equisetum syZvatic:um 
Linnaea boreaZis 
MiteZZa nuda 
Equisetum pratense 
Comus c:anadensis 
Petasites paZmatus 
Geoc:auZon Zividum 
Moneses unifZora 
Rubus pubesc:ens 
AraZia nudic:auZis 
Petasites sagittatus 
Mertensia panic:uZata 
Ac:hiZZea miZZefoZium 
Rubus ac:au lis 
Rubus c:hamaemorus 
EpiZobium angustifoZium 

TYPE 

Black Spruce/ 
Feathermoss 

(4 ) 

60 
15 

5 
5 

5 
3 
4 
1 
1 
1 
2 

3 
2 

15 
5 
8 
5 
5 
2 
3 
3 
2 
3 
2 
1 
1 
1 
1 
1 
1 
1 
1 

Cont i nued .... 



Table 14. Concluded. 

Mosses-Lichens 

Pleurozium sahreberi 
HyZoaomium spZendens 
PeZtigera aphthosa 

88 

TYPE 

Black Spruce/ 
Feathermoss 

(4) 

65 
35 

1 
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Table 15. Percent cover of species in black spruce bog forest 
stands. 

Species 

Trees 

Pic:ea mariana 
Larix laric:ina 

Tall Shrub 

Pic:ea mariana 
Larix laric:ina 

Low Shrub 

Pic:ea mariana 
Larix laric:ina 
Ledum groenlandic:um 
Betula papyrifera 
Sa lix mac:c:a Uiana 
Pinus banksiana 
Betula pumila 
Rosa ac:ic:ularis 
Ribes hirtellum 
Comus stolonifera 
Potentilla frutic:osa 
Salix myrtiUifoUa 
Sa Zix pedic:e Uaris 

Dwarf Shrub/Herbaceous 

Vac:c:inium vitis-idaea 
Arc:tostaphylos rubra 
Oxyc:oc:c:us mic:roc:arpus 
Equisetum sylvatic:um 
Carex aquatiUs 
Calamagrostis c:anadensis 
Rubus c:hamaemorus 
Equisetum sc:irpoides 
Equisetum pratense 
Carex rostrata 
Carex diandra 
Smilac:ina trifolia 
Petasites sagittatus 

Black Spruce/ 
Ledum-Sphagnum 

(1) 

25 
1 

10 
2 

35 
3 
2 
1 

25 

8 
8 
2 
3 
4 

( 25) 

35 
2 

15 
2 

35 

8 

15 
4 
2 

2 

1 
3 

TYPE 

Black Spruce/ 
Wi 11 ow-Moss 

(23) 

2 
2 

40 
1 

20 

2 

10 

5 

20 

4 
2 
1 

8 

2 
2 

15 
3 
1 

85 

4 

2 
1 
2 
1 
8 

p 

3 

2 
5 -

3 

3 
1 
1 

65 
2 

15 

4 

10 

5 
8 

5 

25 
8 
2 
3 

Continued .... 
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Table 1 5. Concluded. 

TYPE 

Black Spruce/ Black Spruce/ 
illt Ledum-Sphagnum Willow-Moss 

(1) ( 25) (23) (29) (13 ) 

Agrostis aZba 
Pyro Za secunda 1 
MiteZZa nuda 1 
Deschampsia caespitosa 2 2 
Linnaea boreaZis 2 
GeocauZon Zividum 2 
AchiZZeamiZZefoZium P 1 
Petasites paZmatus 1 
EpiZobium angustifoZium P 1 
Carex capiUaris 1 
Mertensia panicuZata 1 
Parnassia paZustris 

. Mosses-Lichens 

Sphagnumfuscum 35 10 2 
Sphagnumnemoreum 15 8 2 1 
Sphagnum warnstorfii 15 P 
HyZocomium spZendens 40 
CZadina mitis 2 30 2 8 8 
Tomenthypnum nitens 60 40 50 
AuZacomnium paZustre 5 3 45 35 
CZadonia beZ,Udi fZora 2 1 
CZadonia graciZis 2 3 
CZadina rangiferina 1 1 2 
PoZytrichum juniperinum 1 1 1 
Dicranum poZysetum P 10 
CZadina aZpestris 2 
PZeurozium schreberi 2 3 2 
CZadina arbuscuZa 1 
CZadonia amaurocraea 1 
DrepanocZadus spp. 
CZadonia furcata 
PeZtigera aphthosa 2 
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Table 16. Percent cover of species in a shrub bog stand. 

Species 

Tall Shrub 

Piaea mariana 
Piaea gZauaa 

Low Shrub 

SaZix maaaaZZiana 
SaUx pediaeHaris 
SaZix myrtiZZifoZia 
Ledum groenZandiaum 
AZnus tenuifoZia 

Dwarf Shrub/Herbaceous 

CaZamagrostis aanadensis 
Carex aquatiZis 
Petasites sagittatus 
Carex diandra 
Rubus aaau Us 
SmiZaaina trifoZia 
Aster ai-ZioZatus 
Equisetum pratense 
Rubus pubesaens 
PyroZa asarifoZia 
Parnassia paZustris 

Mosses-Li chens 

Tomenthypnum nitens 
AuZaaomnium paZustre 
Sphagnum fusaum 
Sphagnum warnstorfii 
Sphagnum nemoreum 
PoZytriahum juniperinum 
DrepanoaZadus spp. 

TYPE 

Wi llow-Dwarf B i rchlBog Moss 

( 6) 

4 

60 
10 

2 
2 
1 

35 
10 
5 
2 
3 
2 
1 
1 
1 
2 
1 

60 
5 
1 
2 
1 
2 
4 
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Table 15. Concluded. 

TYPE 

Black Spruce/ Black Spruc.e/ 
Ledum-Sphagnum Wi 1 low-Moss 

(1) ( 25) (23) (29) (13) 

Agrostis alba 
Pyro la secu.nda 1 
Mitella nuda 1 
Deschampsia aaespitosa 2 2 
Linnaea borealis 2 
Geocaulon Zividum 2 
Achillea millefolium P 1 
Petasites palmatus 1 
Epilobium angustifoZium P 1 
Carex capi ZZaris 1 
Mertensia paniaulata 1 
Parnassia palustris 

Mosses-Lichens 

Sphagnum fusaum 35 10 2 
sphagnum nemoreum 15 8 2 1 
Sphagnumwarnstorfii 15 P 
HyZocomiumsplendens 40 
Cladina mitis 2 30 2 8 8 
Tomenthypnum nitens 60 40 50 
AuZacomnium palustre 5 3 45 35 
CZadonia. bellidiflora 2 1 
Cladonia graai lis 2 3 
Cladina rangiferina 1 1 2 
PoZytriahum Juniperinum 1 1 1 
Dicranum polysetum P 10 
CZadina aZpestris 2 
PZeurozium sahreberi 2 3 2 
Cladina arbusauZa 1 
CZadonia amaurocraea 1 
Drepanocladus spp. 
CZadonia furcata 
PeZtigera aphthosa 2 
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Table 16. Percent cover of species in a shrub bog stand. 

Species 

Tall Shrub 

Piaea mariana 
Piaea gZauaa 

Low Shrub 

SaZix maaaaZZiana 
SaZix pediaeZZaris 
SaZix myrtiZZifoZia 
Ledum groenZandiaum 
AZnus tenuifoZia 

9warf Shrub/Herbaceous 

CaZamagrostis aanadensis 
Carex aquati Zis 
Petasites sagittatus 
Carex diandra 
Rubus aaau Zis 
SmiZaaina trifoZia 
Aster ai Zio Zatus ' 
Equisetum pratense 
Rubus pubesaens 
PyroZa asarifoZia 
Parnassia paZustris 

Mosses-Lichens 

Tomenthypnum nitens 
AuZaaomnium paZustre 
Sphagnum fusaum 
Sphagnum warnstorfii 
Sphagnum nemoreum 
PoZytriahum juniperinum 
DrepanoaZadus spp. 

TYPE 

Willow-Dwarf Birch/Bog Moss 

( 6) 

4 

60 
10 

2 
2 
1 

35 
10 
5 
2 
3 
2 
1 
1 
1 
2 
1 

60 
5 
1 
2 
1 
2 
4 
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Table 17. Percent cover of species in an open bog stand. 

Species 

Tall Shrub 

Picea mariana 

Low Shrub 

BetuZa gZanduZosa 
SaZix maccaZZiana 
SaZix pediceZZaris 
Chamaeaaphne caZycuZata 
Ledum groenZandicum 

Dwarf Shrub/Herbaceous 

Carex aquati Zis 
Carex diandra 
Oxycoccus microcarpus 
Carex ·chordorrhiza 
SmiZacina trifoZia 
Rubus acauZis 
PotentiZZapaZl1stris 
Equisetum arvense 

Mosses-Lichens 

Sphagnum warns torfi i 
Sphagnum fUscum 
Sphagnum nemoreum 

TYPE 

Sphagnum Moss/Bog Birch 

(30) 

3 

5 
10 

2 
10 

2 

15 
10 
4 
4 
2 
1 
1 
1 

50 
20 
20 
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8.2 TERMS OF REFERENCE FOR PROJECT LS 2.3.2 

TITLE: Detailed Vegetation Studies in the AOSERP Study Area 

BACKGROUND: 

Stringer (1976) conducted a preliminary vegetation survey of 

the oil sands area in which he noted and described vegetation communities 

(VE 2.2). Using this base plus aerial photography (false color and 

infrared), and remote sensing techniques, INTERA Environmental Consultants 

0978, 1979) have prepared preljminary vegetation and surficial geological 

maps of the entire AOSERP study area (LS 2.3.1). While intended for 

general use in project planning and design, the detailed offered by 

these maps, which are at 1:50 000 scale, has proven to be insufficient 

to satisfy the requirements of the users thus ·far identified. 

Due to deficiencies in the detail of habitat descriptions for 

the AOSERP study area, Ryan (LS 28. I. I) encountered problems when 

attempting to select sample sites for terrestrial insect fauna . 

Lumbis and Francis (LS 22.1.1), confronted by the problem of 

determining habitat relationships and requirements for breeding avifauna 

in the AOSERP study area opted for a methodology which involved detailed 

habitat quantification on 20 selectedpl~ts, each of a representative 

habitat type found within the oll sands area~ Each plot (ranging in 

size from IS to 45 ha) was surveyed and divided into 50 m2 blocks, with 

a detailed habitat quantification from ground cover to overstory conducted 

on each block. 

A similar type of methodology has been utilized by Green (LS 

7.1.2) describing habitat associations of small mammals . 

While these methods generated a tremendous volume of data 

which has a direct application in determining habitat relationships of 

breedingavifaund and small mammals, the value of the data to other 

potential users is; at this time, undefined. 

RATIONALE: 

A more detailed habitat description than that offered by the 

INTERA maps would have immediate application in biomonitoring plot 

selection with significant future contributions to wildlife managers 

involved in the assessment of the impact created by oil sands development. 

Land Use planners (involved in industrial development, townsite planning, 
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and park and wilderness area designation) have demonstrated a genuine 

requirement for detailed habitat descriptions of the oil sands area. 

OBJECTIVE: Phase 1979-80 

To prepare a project proposal for detailed habitat descriptions 

to be conducted in the AOSERP study area which will : 

1. Synthesiz~ currently available AOSERP data relating to 

vegetation type and habitat description; 

2. Conduct a pilot study which will provide a forum to test 

and develop applicable methodologies; 

3. Conduct a workshop wh i ch wi 11 : 

a} Identify potential users and their requirements; 

b} Determine the adequacy of the pilot st~dy; and 

c) Review and suggest most applicable methodology 

for utilization during Pha~e I I~ and 

4. On the basis of the results from objectives 1 to 3, provide 

a deta i 1 ed proj ect design for Phase II. 

OUTLINE OF WORK: 1979-1980 

1. To review,summarize, synthesize, and organize all 

currently available AOSERP data relating to vegetation types 

and hab l tat descripti~ns. 

2. Provide a summary of the above with possible applications 

of the available data by 31 July 1979. 

3. Cond~ct a pilot study of detailed vegetation descriptions 

in the Muskeg River area of four plant community types 

(riparian, bog-fen, deciduous upland, coniferous upland) 

in August 1979. 

4. Select plots to be utilized for the above in consultation 

with AOSERP Land System personnel. 

5. Prepare a report on the pilot study for, utilization as an 

information base for attendees at the workshop. 

6. Conduct a workshop in November to December 1979 which has 

the following objectives: 

a) Identification of users and their requirements; 



BUDGET: 

PERSONNEL: 
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b) Determine the adequcy of the pilot study in terms of 

data collection, analysis and reporting; and 

c) Determine most applicable methodology in terms of data 

collection, analysis and reporting for utinzation in 

Phase I I; and 

7. Prepare a final report incorporating all of the above and 

including a detailed proposal for Phase II 1980~8l to be 

submitted in draft form by 30 January 1980. 

Total funds available for Phase 1 are not to exceed $22 000.00 

The personnel who will undertake the work described in these 

Terms of Reference are as follows: 

Name 

D. Reid 

O. Steen 

L. Hettinger 

(not determined at this time) 

Function 

Project Biologist 

Project Biologist 

Senior Biologist 

Clerk 
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1. 
2. AF 4. 1 . 1 

3. HE 1-.1 • 1 
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Sands Envi ronmenta 1 Research Program Study Area 
The Evaluation of Wastewaters from an Oil Sand 
Extraction Plant 
Housing for the'North--The Stackwal1 System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs within the Alberta Oil Sands 
Area 
The Impact of Sal ine Waters upon Freshwater Biota 
(A Literature Review and Bibl iography) 
Prel iminary Investigations into the Magnitude of Fog 
Occurrence and Associated Problems in the Oil Sands 
Area . 
Development of a Research Design Related to 
Archaeological Studies in the Athabasca Oil Sands 
Area 
Life Cycles of Some Common Aquatic Insects of the 
Athabasca River, Alberta 
Very High Resolution Meteorological Satell ite Study 
of Oil Sands Weather: "A Feasibility Study" 
PI ume Di spers ion Measurements from an Oil Sands 
Extract ion P I an t, Ma rch 1-976 
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Heavy Metals in Bottom Sediments of the Mainstem 
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Interim Report on a Hydrogeological Investigation of 
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Literature Review on Pollution Deposition Processes 
Interim Compi lation of 1976 Suspended Sediment Date 
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Plume Dispersion Measurements from an Oil Sands 
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Athabasca River System Upstream of Fort McMurray 
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Microbial Populations in the AthabascaRiver 
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Amphibians and Reptiles in the AOSERP Study Area 
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(403)427-3943 
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