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DIS·.LvL{BED AREAS REVEGETATION STUDIES 

Report Ifl 

Objectives: 

To determine which native plant species might be useful in the 

revegetation of disturbed sites such as pipelines, cutlines and strip 

mining areas. 

To make recommendations of which plants to include in further 

studies and to collect seed of these plants for future study. 

Methods (Fort McMurray): 

To get a general idea of the vegetation types and access possibil-

ities, a preliminary survey was done from the airl and, to a limited 

extent, from the ground. 

To determine \vhich native species were likely to be important in 

revegetation of disturbed areas, the plant communities of cleared areas 

were compared to those of undisturbed areas nearby. This was done by 

randomly locating ten plots of one square metre each in the community 

being surveyed. The area covered at ground level by each plant species 

was then estimated and expressed as a percentage of one square metre. 

Plants covering less than one percent of the area were listed as present 

only. While the plots were being sampled those species seen in the area 

but not included in any of the plots were noted and given a frequency of 

zero. Hovlever, no attempt was made to produce a complete species list 

because the rare species are not likely to be important in revegetation 

projects. 

At least one series of ten plots-was located in each vegetation 

type, giving a minimum total of 20 plots for an area including a cleared 

and uncleared section. 

1. A note of appreciation to Syncrude and Shell for providing the 
opportunity. 
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The vegetation types used in this study are basically the saine as . 

the habitat types given in Syncrude Canada Ltd. 2• The ones used are the: 

Pure aspen (Populus.tremuloides) community 

Jackpine (Pinus banksiana) community 

Pure whitesprube (Picea glauca) cOminunity 

White spruce-aspen boreal mixed wood community 

Black. spruce (Picea mariana) treed muskeg community', 

Riverine community 

The recent burn and old burn habitat types of Syncrude Canada Ltd. 

were not included as such in this study because they are composed of 

mosaics of several of the other communities having only recent fire 

disturbance in common. The fen muskeg habitat type was left out because 

it is unlikely that plants adapted to the wet organic soils of this 

community would be useful in the revegetation of strip mining sites or 

tailings deposits. 

Results were then compared to determine which species increased in 

abundance on cleared sites. Species which occur in significant numbers' 

in cleared areas and are present in uncleared areas (i. e. are not '\veedy" 

specie.s) are most likely to be useful in establishing ground cover in 

revegetation projects. 

Methods (Pipelines throughout Alberta): 

Pipeline sites were surveyed at randomly selected locations through-

out the province. Only those areas which appeared to have been naturally 

revegetated were studied -- i. e. parts of a line running through alfalfa 

fields were not considered. 

At each site, a series of ten plots of one square metre each was 

2. Syncrude Canada Ltd. The Habitat of Syncrude Tar Sands Lease Ill?, 
~nvironmental Research Monograph 1973 - 1. 
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surveyed. As in Fort McMurray, all major species within the plots were 

given ground level cover ratings. 

The approach differed in two respects from the previously described 

work. First, the placing of the plots was not random -- they were delib-

erately located directly on· top of the line as well as both ways toward 

the uncleared area. If there were topographical variations, as many of 

these as possible were included. 

The second difference was inlisting species present only. As well 

as those within the plot area rating less than 1% cover, those in the 

immediate vicinity were noted. 

For analysis purposes, the field date was divided into six groups. 

according to soil zone -brown, dark brown, thin black, black, degraded 

black and grey wooded. Species were selected for future studies on the 

basis of their potential for providing ground cover within each soil zone 

and,where possible, on different soil textures within: <each soil zone. 

Results and Discussion (Fort McMurray): 

One fact which became· apparent from the initial surveys was that 

cutlines and other small areas used only during the winter presented no 
. 

problems of revegetation so long as surface litter and topsoil were not 

removed during the clearing of trees and shrubs. Areas in cutlineswhich 

retained surface litter showed good regrowth while areas where the mineral 

soil was exposed had fewer plants. It is probable that small cleared areas 

with intact topsoil can be safely left to revegetate themselves. 

However, pipelines, roadsides and clearings which have had litter 

and topsoil removed present a different problem. Since natural revegeta-

tion on such sites is too slow to prevent erosion, some type of seeding 

programme is required. In some areas, it would be possible to eliminate 
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the need for artificial revegetation by being careful not to disturb 

the topsoil and litter. 

Areas presenting special problems include strip mines in general 

because large areas are involved and tar sand mines ill particular-due 

to the physical and chemical nature of the mine tailings. 

In general, the diversity and density of herb and shrub strata 

increase when the tree canopy is removed. This is due to more light, 

less precipitation interception, and higher soil and air temperatures. 

A clear example of this change is shown in a comparison of the 

cleared and uncleared sites in the white spruce forest. 

The effective increase in lower strata may be dimin.ished for 

several reasons. The original canopy may have been quite open and thus 

not have intercepted enough light or precipitation to make these factors 

limiting to. the understory. An example of this is found in the pine 

forepts on sand. 

The soil under the pine forest was dry. This is a major cont:roll-

ing factor on understory development. There are relatively few shrubs 

and herbs in either cleared or 'uncleared sites. Arct:0staphylos uva-ursi 

(Bearberry) was the only species which appeared t.O increase significantly 

when trees were removed (Table 1). 

In an area where. all topsoil and litter was removed, colonization of 

the bare sand was slow. Weedy species were present. 

The pine-aspen forest was in a moister location~ This is reflected 

in the composition of the understory which includes such drought intol-

erant species as Equisetum sylvaticum (Woodland Horsetail), Ledum 

groenlandicum (Labrador Tea) and Cornus canadensis (Bunchberry) (Table 1). 

Since Arcostaphylos uva-ursl. was the only species which increased 
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with clearing, several others which tolerated clearing were selected. 

) These include Vaccinium myrtilloides, (Blueberry), Oryzopsis pungens 

(Rice Grass), and v. vitis...,idea (Bog Cranberry; Cow-Berry). Several 

species not present at high levels were included in the list of recom-

mended species since they are able:. to colonize bare sand. They include 

Potentilla tridentata (Three-toothed Cinquefoil), Elymus innovatus 

(Hairy Wild Rye) and Rosa spp. (Wild Rose includes R. acicularis and 

R. WQodsii). 

Three types of boreal forest communities growing on glacial till 

were studied. These included a mature pure aspen stand, a white spruce-

aspen boreal mixedwood stand and a pure white spruce stand. The tills 

ranged in texture from clayloam to sandy loam and none of the three 

communities was restricted to anyone texture of till. 

In the pure aspen community (Table 2) ground cover and species 

diversity increased with clearing. The species which increased with clear-

ing included Fragariavirginiana (Wild Strawberry), Achillea millefolium 

(common Yarrow), Galium boreale(Northern Bedstraw), Equisetum arvense 

(Field Horsetail), and Viciaamericana (Wild Vetch). Species which were 

present in'large numbers but which did not change much with clearing 

included Elymus innovatus, ~ornus canadensis, Rosa spp.and Rubus pubescens 

(Dewb erry) • 

The increase in species diversity with clearing is even more notice-

able in the spruce-aspen mixedwoods, where there were almost twice as 

many species in the cleared area as in the uncleared area (Table 3). In 

this particular site the only large increase in ground cover was by 

Populus tremuloides seedlings. Species which showed little change in 

ground cover include Elymus innovatus, LeduIn.groenlandicum, Vaccinium 

vitis-idea and Epilobium angustifolium· (Fireweed). 
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The large number of species present in the pure white spruce stand 

which were not present in the cleared area (Table 4) shows how much the 

dense spruce canopy affects the ground cover. Ground cover under the 

mature spruce stand is dominated by feather mosses, with only a few scat-

tered herbs and low shrubs. Once the tree cover is removed, increased 

light, higher temperatures, and a decrease in the acidity of the soil 

facilitates the development of a more complex herb and shrub strata. 

Epilobium angustifolium, Petasites palmatus (Palmate-leaved Coltsfoot), 

Rubus strigosus (Wild Raspberry), Fragaria virginiana .and Agrostis scabra 

(Hair grass) are the species which increased after clearing the white 

spruce stand. 

In the treed muskeg stands (Table 5), which occur on organic soils, 

the two species showing major increases with clearing were Betula sp. 

(Birch) and Salix sp. (Willow). Equlsetum arvense was the only herb 

which increased in cover. 

The stand of the Riverine community sampled (Table 7) was on the 

alluvial soil in the Athabasca River valley. Calamagrostiscanadensis 

(Marsh Reed Grass), Poa sp. (Bluegrass), Helilotus sp. (sweet clover) and 

Rosa sp. all increased with clearing of this community. R~bus strigosus 

was about equally prominent in both the cleared and uncleared stands. 

Table 6 lists the data for three stands in a recent burn. Judging 

from the age of the trees this burn occurred 12 - 18 years ago. These 

stands were included to get some idea of the import~nt ground cover 

species after a natural disturbance such as fire. The major ground cover 

species in the black spruce-wi11ow-birch stand were Ca1amagrostis canadensis,· 

Salix sp., and Petasites sagittatus (Arrow-leaved Coltsfoot). Hosses, 

a dwarf creeping Salix .sp., Arctostaphylos .£~bra (Alpine Bearberry), and 

young spruce trees were the major ground cover species in the spruce-
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balsam poplar stand on the organic soiL The third stand, also a spruce

balsam poplar stand, was on a clay-loam tilL The major ground cover 

species were Sheperdia canadensis (Buffalo-berry), Linnaea borealis (Twin 

Flower), the dwarf-creeping Salix sp" and Aster spp. 

In a clearing in the white spruce-aspen tnixedwoods sOt,lth of Gregoire 

Lake, Lathyrus venosus (Pea Vine), Populus tremuloides and Equisetum 

arvense were the main increasers. The lack.of plants growing in the 

clearing is apparently due to the almost complete removal of litter and 

topsoil and the lack of time for plants to colonize the subsoil. This is 

indicated by the fact that most of the plants in the clearing were grow

ing on small patches of remaining topsoil with only a few scattered plants 

on the exposed mineral soil. 

·Three series of 10 plots were done in a test site used by Amoco from 

1958 to 1962. This site was on the north facing slopes of the hills south 

of Gregoire Lake. The three series of plots were done in the upper, middle 

and lower thirds of the test site (Table 9). The soil in upper and middle 

thirds was a sandy loam, while in the lower third it was a shallow organic 

soil. The major species providing ground cover in the upper two thirds of 

the clearing were Poa pratensis (Kentucky- Bluegrass), Poa palustris (Fowl 

Bluegrass), Agropyron trachycaulum ·(Slender 'Wheat Grass), Calamagrostis 

canadensis, Epilobium angustifolium, Trifolium hybridum (Alsike clover) 

and Helilotus sp .. In the lower third of the clearing ground cover was 

provided mainly by mosses, 'Equisetum arvense and Trifolium hybridum. 

The species selected for future study are given in thefollmving list: 

Vaccinium myrtilloides 

V. vitis-idea 

Arctostaphylos uva-ursi 

*A. rubra 

*Oryzopsis pungens 

*Potentilla triderttata 
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*Rosa spp; 

*Elymus innovatus 

Vicia americana 

Agrostis scabra 
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*Amelanchier alnifolia (Saskatoon-berry) 

*Cornus stolonifera (Red Osier,' Dogwood) 

Agropyron trachycaulum 

Poa pratensis 

*Festuca (native ovina type) (Fescue) 

*Symphoricarpos occidentalis (Btickbrush) 

*S. albus(Snowberry) 

* Indicates species included for study because they formed good stands in 

areas not studied in detail or because.they were found to be· able to 

grow in bare sand exposed in borrow pits and other areas where the veg

etationhad been removed from the sand. 

Several species were not considered for future studies because of 

seed handling difficulties. Examples are Calamagrostis spp., Equisetum 

spp., Fragaria vireiniana, Epilobium _angustifolium, and ~ubus strigosus. 

Results and Discussion - Pipelines 

The seeding of pipeline right-:of-way to assist revegetation is im-

portant not only to control erosion but also to keep them from acting as 

weed seed reservoirs. A community composed of several species is more 

stable and therefore better able to· control erosion and weeds than a com-

munity composed of one or two species. Thus seed mixtures used on pipe-

line rights-of-way should consist of a relatively large number of native 

and natu~alized species. 

In order to identifiy those spe.cies most suitable for use in the 

various soil zones, a survey of pipeline right-of-way vegetation was 

conducted throught the province. Those species which form a good ground 

cover and are not classified as weeds are most likely to be useful for 

revegetating new pipeline rights-of-way. 
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Tables.,10 to 15includ~ clP,lyti).osespecies likely to be useful in 

revegetation projects. Most weeds and minor .native species hav.e been 

left out in order to simplify the tables. 

In the grey wooded soil zone (see the Soil Group Map of Alberta for 

location of soil zones) clay loam and loam were the main soil textures 

encountered •. The difference in veg~tation between the two soil types 

was not enough to require separatirig them in the discussion. The most 

· important introduced" species were Trifolium hybridum~ Phleumpratense 

(Timothy), Festuca rubra (Creeping Red Fescu~), Trifolium pratense (Red 

· Clover), and to a lesser extent Bromus inermis (Smooth Brome). Poa spp • 

. (Bluegrass. Mainly Poa pratensis - Kentucky Bluegrass ,... but including 

undetermined.amounts of other Poa spp.), Vicia americana, Rosa spp.and 

Agropyron trachycaulum are the most important native species on pipeline 

rights-of-way in the grey wooded soil zone. 

In the degraded black soil zone (Dark Grey and Dark Grey Wooded soils 

on map) the soil texture of the plots studied falls into two groups: clay 

loam and loam. Important introduced species include Bromus inermis, 

Trifolium pratense, T. hybridum and Phleumpratense. Important native 

species are Poa spp. and Vicia americana.~ Trifolium repensand Vicia 

americana occur more often on clay loam soils while the Poa spp. are more 

· common on loam soils. (Table 11) 

. The major introduced species found on pipeline rights-of-:wayin the 

black soil zone are Phleum pratese, Bromus inermis and Festuca rubra. 

Natives include Poa spp., Festuca idahoensis (B1uebunch Fescue, Idaho 

Fescue), Rosaspp., Danthonia partyi (Parry's Oat Grass), and Vicia 

· americana. Poa spp., Ph1eum pratense and Vicia americana occuted more 

commonly on clayey soils while Festuca idahoensis, !. rubra and Danthonia 

parryi were more common on sandy soils. (Table 12) 
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The thin 'black soil zone forms the southern and eastern half. of the 

black soil zone as shown on the map. Except for the apparent exclusion 

of Vicia americana from the sandy loam soils, table 13 does not show 

any great difference between the sandy loam and cl~y loam soils. The' 

important native Species are Poa spp., Agropyron spp. (Wheat Grasses), 

E1aeagnus commutata (Silver Willow, Wolf Willow), Koeleria cristata 

(June Grass), Rosa spp., and Vicia americana~' The most important 

introduced species are Bromus inermis and Ph1eum pratense. 

South and east ·of the thin black soil zone lies the dark brown soil 

zone. Within this zone Bromus inermis is the only important introduced 

species; Koeleria cristata, Symphoricarpos occidentalis (Buckbrush), 

Agropyron spp. and Rosa spp. are the important native species. The 

Agropyron spp .. tend to occur on the loam soils more than the sandy loam 

soils •. Hmvever, in this sample there is'little difference between the 

fw6'soil . types. . (Taple 14) 

Within the brown soil zone the most important native plants are Stipa 

spp. including S. comata (Needle and Thread, Spear Grass), ~. spartea var 

curtiseta (Western Porcupine Grass), and S. viridula (Green Needle Grass); 

Boutelouagracilis (Blue Grama Grass); arrd Agropyron spp. including A. 

trachycaulum, A. smithii (Western Wheat Grass), and!. subsecundum (Bearded 

Wheat Grass). The only introduced species of much importance was A. 

cristatum (Crested Wheat Grass). (Table 15). 

By comparing the lists of species for each soil zone one can see 

that different combinations of species will be needed for use in the dif

ferent sOil zones. The following list of species is recommended for future 

study. The soil zones in which each species is expected to be useful are 

indicated by the following code. 



Grey wooded soil zone 

Degraded black soil 70ne 

Black soil zone 

Thin Black soil zone 

Dark Brown soil zOne 

Brown soil zone 

Arctostaphylos rubra 

A. uva-ursi 

Vaccinium vitis-idaea 

V. myrtilloides 

Viburnum edule 

Rosa acicularis 

Ledum groenlandicum 

Cornus stolonifera 

Amelanchier alnifolia 

Symphoricarpos occidentalis 

S. albus 

Potentilla fruticosa 

Elaeagnus cornmutata 

Corylus·cornuta 

Lonicera involucrata 

Prunus virginiana 

Vicia americana 

V. cracca 

Lupinus argenteus 

Lathyrus ochroleucus 

Trifolium medium 

Medicago falcata 

M. sativa 

Oxytropis sericea 

O. splendens 

Astragalus canadensis 

Hedysarum alpinum 

Agropyron trachycaulum 

A. smithii 

Agrostis borealis 

A. gigantea 

A. scabra 
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GW 

DBI 

BI 

TBI 

DBr 

Br 

GW 

GW DBI Bl 

GW DBI 

GW DBI Bl 

GW DBI 

GW DBI Bl TBI DBr Br 

GW 

GW DBI 

GW DBI Bl TBI DBr Br 

GW DBI 

GW DBI Bl TBI 

GW DBI Bl TBI 

BI TBI DBr 

GW DBI BI TBI 

GH DBI Bl 

GH Bl TBI DBr 

GW DBI Bl TBI 

GH DBI BI TBI 

GW DBI 

GH DBI BI TBI 

GH DBI 

GH DBI 

GH DBI BI TBI 

DBI Bl TBI DBr Br 

TBI DBr Br 

GH DBI Bl TBI 

GH DBI Bl TBI 

GW DBI Bl TBI DBr Br 

GW DBI Bl DBr Br 

GH 

GW DBI BI 

G\.J 
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-Bromus pUr.lpe11ianus GW DB1 

Deschampsia caespitosa GW DB1 B1 TB1 DBr Br 

E1ymus innovatus GW DB1-B1 

Festuca brachyphy11a GW 

F. ovina GW DB1 

F. scabrel1a DB1 B-1TB1DBr 

G1yceria pu1che11a GW DBL 
- -

Hieroch1oe odorata GW DB1B1 TB1 

Koe1eria cristata TB1 DBr BR 

Oryzopsis pungens GW-DB1 B1 

O. hymenoides GW DBr Br 

Ph1eum a1pinum GW DB1 BI TB1 

Poa alpina Foothills & Mtns. 

Poa compressa GW DBI 

Poa pa1ustris GW DB1 

Poa amp1a GW DBr Br 

Poa pratensis ~W "DB1 BI TBI DBr Br 

Puccine11ia dis tans Gl-l DB1 BI TBI DBr Br 

This list does not include naturalized species such as AgroEyron 

cristatum or Trifolium hybridum because the information on seed handling, . 

seeding,disease resistance and usefulness within the various soil zones 

is readily available. 

Recommended Study Areas: 

1. Production of seed 

2. Storage and preparation of the seed for planting 

3. Seed bed preparation and seeding methods 

4. Early maintenance of the plantings 

5. Disease resistance 

~~/ G'-~~~ 
#-<iZ;;r=-

H. Vaartnou 

Project Field Supervisor: 

Project Co-ordinator: 
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'FABLE 1 

Vegetation on Sands - Athabasca Tar Sands Area 

Dry Sand .. Moist Sand 

uncleared cleared cleared to uncleared cleared 
bare sand 

20·Elots lO·Elots· 10 Elots 10 Elots 10 Elots 
Species·' Covei:>;;'FregGover Freg ·Cover Freg Cover Freg Cover Freg 

Lycopodium . 1 0.7 .. 3.S2 

Amelanchier alnifblia P 2.S 

Actea rubra P 1 

Pyrola sp. P O.S 

Cerastium sp. P 0.5 

Alnus sp. P 0 

Geocaulon 1ividum P 0 

Lilium philadelphicum P 0 

'Selaginella densa P 0 

Paronychia sessilifolora P 0 

Anemone multifida P 1 p. 1 

Galium boreale P 0.5 P 0 

Commandra pa1lida P 9 P 3 P 0 

Solidago gigantea P 2.S P 0 P 2 

Prunus pensy1vanica P 0 P 2 P 1 

Apocynum androsaemifolium P 1.5 P 2 0.1 2 

Potenti1la tridentata P 2 P 0 P 3 P 2 

C1adonia sp. lS.6 10 10 6 P 6 

Solanum nigrum P 0 P 1 

Rubus strigosus P 0 P .0 

Agrostis scabra 0.1 1 P 0 

Peltigera P 2 P 6 

iihnaea borealis P 3 0.3 1 

Smilacina trifo1ia 0.6 10 P 7 P 1 O.S 3 

Me1ampyrum lineare P 1 P 1 P 6 P 2 

Arctostaphylos uva-ursi 3.8 10 7.3 9 0.2 1 0.4 3 

Pinus banksiana P 0 P 0 P 0 P 0 

Oryzopsis pungens P 7 0.2 6 0.1 3 P 1 P 0 

1 Cover values are given in percent and are the. mean cover for each species in all 
plots studied within each vegetation uni~. 

2 . Frequency is given as the number of occuren~es per 10 plots. 



TABLEl Continued 

Dry Sand M;oist Sand 
J uncleared -cleared cleared to uncleared cleared 

I bate sand 
I Species 20 plots 10 plots 10 plots 10 plots 10 plots 
II 

i Cover Freg, Cover Freq Cover Fteg, Cover Fieq Cover Freq-_ / 
\, 

Ii 
; 

_ Epilobium angustifolium P 1 P 9 P 0 P 2 P 4 I 
i Populus tremuloides P 1 .p 2 P 1 P, 7 0.5 8 I, . 

Campanu1a rotundifolia P 1.5 P 2 P 0 P 2 P 0 

ii" Vaccinium myrti110ides 1.7 
Ii 

8 0.4 8 0.4 6 1.1 9 0.8 7 
11 V.vitis-idea 1.1· 5.5 P 5 0.1 1 2.3 9 0~3 4 

;Corydalis aurea P 0 

Chenopodium alba P 1 

c. capita tum P 0 

Aster sp. .,. ... ~'. 
P 0.5 P 4 P 2 

Fragarj.a virginiana P 1 P 2 P 0 

Rosa sp. P 1 P 1 P 1 

Geranium sp. P 1 P 1 

Picea glauca P 0 

Calamagrostis inexpansa P 1 

Agropyron sp. P 1 

Solidago sp. P 1 

Populus balsamifera P 4 

Potentilla fruiticosa P ;I- P 0 

Elymus innovatus P 4 0.3 2 

Achi11eamillefolium P 3 p. 0 

Betula sp. P 1 P 1 

Cornus canadensis 0.6 9 0.2 5 

Equisetum arvense P 5 P 3 

Ledum groenlandicum 0.1 3 P 3 

Equisetum sy1vaticum p. 1 P 2 

Sheperdia canadensis 0.1 1 

Salix sp. P 3 

Potentilla rivalis P 0 

Petasites pa1matu8 P 1 



TABLE 2 . 

Ma!=ure Aspen Commun;ity - Athabasca Tar Sands Area 
.~( 

uncleared ;cl~~red 

/ 10 ploes 10 plots 

Species' 'Cover' 'Freq. Cover Freq. 

Rubus pubescens 0.1 6 0.8 9 

Rosa sp. 0.3 9 0.4 10' 

Fragaria virginiana P 3 0.6 7 

Cornus canadensis 0.1 5 0.6 6 

Achillea mi11efo1ium P 3 0.1 8._ 

Ca1ium borea1e P 3 0.2 7 

E1ymus innovatus 0.2 5 0.5 6 

Populus tremu10ides 0.2 4 0.1 7 

Linnaea borealis 0.3 5 0.2 3 

Aster P 5 P 9 

Equisetum pa1ustre P 1 P 6 

Lathyrus ochroleucus P 1 P 3 

Smi1acina trifoiia P 4 P 3 ,-

Pyro1a sp. P 2 P 3 

Amelanchier'a1nifo1ia P 1 P 2 

Epi10bium angustifolium P 1 P 1 

Lathyrus venosus P 1 P 1 

,Alnus crispa P 1 P 1 

Sheperdiacanadensis P 3, P 1 

.Actea rubra R 4 P 1 

P.etasites palmatus P 2 P 1 

Mertensia panicu1ata P I P 0 

Viburnum edule P 5 P 0 

Viola sp. P 3 

Picea sp. P 2 

Pe1tigera sp. P 1 

Ca1amagrostis neg1ecta P 1 

Mosses P I 

Equisetum arvense P 6 

Vicia americana P 5 

Salix sp. P 2 



Species 

Solidago sp. 

Populus balsamifera 

Rubus strigostis 

Agropyron dasystachum 

Ga1ium aparine 

Moneses unif10ra 

Geranium bickne1lii 

Potenti11a norvegica 

Cornus sto1onifera 

Bromus ci1iatus 

Ca1amagrostis canadensis 

TABLE 2 Continued. 

uncleared 

10 plots 

Cover Freq. 

cleared 

10 plots 

Cover Freq. 

P 2 

P 1 

P 1 

P 1 

P 1 

P 1 

P 1 

P 1 

P 1 

P 1 

P 0 
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TABLE 3· 

Spruce - Asp.en ,Mixedwoods - Athabasca Tar Sands Area . 

~pecies 

E1ymus innovatus 

Ledum groen1andicum 

Linnaea borealis 

Cornuscanadensis 

Equisetum arvense 

Vacciniumvitis-idea 

V .. myrti110ides 

Sa1ixsp. 

Mosses 

Epi10bium angustifo1ium 

Lathyr~svenosus 

Fragaria virginiana 

C1adonia sp. 

Rheperdia canadensis 

··Gciii~~;boreale 

Viburnum edu1e 

Symphoricarpos sp. 

Picea sp. 

Mertensia panicu1ata 

Tha1ictrum venu10sum 

Achillea mi11efo1ium 

Pbtenti11a fruiticosa 

Rosa sp. 

Populus tremu10ides 

Petasites pa1matus 

P. sagittatus 

Pe1tigera apthosa 

P. canina 

Betula papyrifera 

Aster sp. 

Goecau1on 1ividlli~ 

Arcostaphy1os uva-ursi 

Solidago sp. 

. Uncleared 
10 plots 

Cover . Freq. 

2.2 

1.4 

0.2 

0.1 

0.6 

0.2 

0.9 

0.2 

13.5 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

p 

P 

P 

4 

6 

6 

7 

,4 

4 

3 

3 

3 

7 

4 

2 

2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

7 

1 

2 

1 

2 

1 

1 

1 

1 

1-

Cleared 
20 Plots 

Cover 

2.5 

1.0 

0.1 

0.3 

1.0 

P 

0.5 

0.5 

P 

1.0 

P 

0.2 

P 

P 

P 

P 

P 

P 

P 

P 

.P. 

0.5 

P 

0.1 

0.1 

P 

0.5 

Freq. 

.6.5 

4 

2.5 

4.5 

3 

3.5 

2 

1.5 

2 

7.5 

2 

2 

2.5 

1 

1.5 

0.5 

2.5 

1 

1 

0.5 

2 

2 

1.5 

6.5 

3.5 

0.5 

1 



\ 
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.I Species 

Calamagrostis canadensis 

Betula gladulosa 

Oryzopsis pungens 

. Lilium philadelphicum 

Juncus sp. 

·Poa sp. 

Rubus acaulis 

Kalmia polifolia 

Scirpus sp. 

Actea rubra 

Lathyrus ochroleucus 

Vicia american~ 

Geum allepicum 

Calamagrostis inexpansa 

Geranium bicknelli 

Galeopsis tetrahit 

Potentilla norvegica 

Gentiana sp. 

Parnassia palustris 

Senecio sp. 

Luzula multiflora 

Aquelegia brevistyla 

Cerastium arvenS'e. 

Populus balsamifera 

Salix sp. 

TABLE 3 - continued 

lJncleated 
10 piots 

Cover Freq. 

Cleared 
20 plots 

Cover Freq • 

6.5 0.5 

0.2 0.5 

0.5 0.5 

P 1 

P 1 

P 1 

P 0.5 

P 0.5 
p 0.5 
p 0.5 
p 0.5 
p 3 

p 0.5 

P 0.5 

0.5 1.5 
p 1.5 
p 0.5 

p. 0.5 
p 0 
p 0 
p 0 

p 0 
p 0 
p 0 
p 0 
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T~J..E 4 

Matm:'e White Spruce Community - Athabasca Tar Sands Area 

Species 

Equisetum .. pratense 

E. pa1ustre 

E. arvense 

Rosasp. 

Epi10bium angustifo1ium 

Petasites pa1matus 

Elymus innovatus 

Salix sp. 

Ranunculus sp. 

Picea sp. 

Comus canadensis 

Rubus acau1is 

Ca1amagrostis canadensis 

Populus tremuloides 

Ribes oxyacanthoides 

Mosses 

Vaccinium vitia-idea 

:Geocau1on 1ividum 

Smi1acina sp. 

Pyro1a sp. 

Pe1tigera sp. 

Linnaea borealis 

Ledum groen1andicum 

Petasites sagittatus 

Equisetum scirpoides 

Larix 1aricina 

Bromus (ci1iatus?) 

Monesisunif1ora. 

Viburnum trilobum 

Betula sp. 

Rubusstrigosus 

- ',":" 

uncleared 

10 plots 

Cover 

P 

p 

0.9. 

p 

p 

p 

p 

p 

P 

0.1 

0.2 
p 

0.1 

p 

p 

70.5 

0.4 

0.1 

B 

P 

P 

p 

p 

p 

p 

p 

p 

p 

p 

p. 

Freq. 

2 

2 

9 

3 

1 

1 

1 

o 
1 

5 

3 

2 

2 

2 

o 
9 

5 

1 

3 

3 

3 

2 

1 

1 

1 

o 
o 
o 
o 
o 

cleared 

10 plots 

Cover Freq. 

1.3 

0.6 

0.6 

0.2 

P 

P 

P 

p 

P 

P 

P 

P 

p 

P 

p 

0.7 

5 

5 

4 

3 

8 

6. 

3 

2 

2 

2 

2 

1 

1 

1 

o 

5 
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Species 

Fragaria virginiana 

Alopecurus aequilis 

Aster conspicuus 

Gentianasp. 

Alnus sp. 

Mertensia paniculata 

Agrostis scabra 

Vicia americana 

Achillea millefolium 

Potentilla norvegica 

Aster sp. 

Lathyrus venosus 

Mitella nuda 

Geranium bicknellii 

Thalictrum venulosum 

Cornus stolonifera 

Galium boreale 

Calamagrostis sp. 

Poa sp. 

Taraxacum sp. 

Populus balsamifera 

Rubus pub esc ens 

Agropyron sub secundum 

TABLE 4 Continued 

uncleared 

··10 plots 

Cover Freq. 

cleared 

10 plots 

Cover Freq. 

0.2 5 

0.5 2 

0.2 3 

0.2 1 

O~.l 1 

0.5 3 

P 4 

P 3 

P 3 

p 3 

P 3 

P 2 

P 2 

P 2 

P 2 

P 2 

P 2 

P 1 

P 1 

P 1 

P 1 

P 1 

P 1 



TABLE 5 

Black Spruce (Treed Muskeg) Connnunity -

AthabascaTar Sands Area 

Species 

Mosses 

Cladonia sp. 

Equisetum arvense 

Betulasp. 

Deschampsia caespitosa 

Salix sp. 

Salix sp. (dwarf creeping) 

Smilacina sp. 

Ledum groenlandicum 

Vaccinium vitis-idea 

Oxycoccus sp. 

Picea sp. 

Arctostaphylos rubra 

Potent ilIa fruiticosa 

Agropyron sp. 

Fragaria virginiana 

Rubus acaulis 

Achillea millefolium 

Peltigera apthosa 

P. canina 

. Parnassia sp. 

Larix laricina 

Equisetum palustre 

Epilobium angustifolium 

Equisetum scirpoides 

Aster sp. 

Populus tremuloides 

Symphoricarpos occidental is 

Galium boreale 

Calamagrostis inexpansa 

Juncus balticus 

ArcEostaphylos uva-ursi 

uncleared 

30 plots 

Cover 

40. 

1.5 

0.6 

0.9 

0.2 

0.3 

P 

0.1 

0.6 

0.1 

0.1 

0.1 

0.6 

0.2 

0.2 

0.1 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Freq. 

9.6 

5 

5 

1.6 

1.3 

1.6 

0.3 

2.3 

7.6 

8 

3.6 

7 

0.6 

1 

0.3 

0.6 

1.6 

3 

2 

0.3 

0.6 

1 

2.6 

2 

0.3 

0.6 

0.6 

0.6 

0.6 

0.3 

o 
o 

I 
?': , 
t, 

t" 
1\ 
r 
I 
f" 

I ?1; 

cleared \ 

, 

30 plots 
,if 

Cover Freq. ti 
{i, 
II 

l J: 5.8 6.3 

I 1.2 1 

1.6 9.6 

I :;; 

0.1 3.3 (! 

0.1 1.3 
f 0.1 3.3 
1 0.8 1.6 

f 0.1 3 

0.2 5 ! 
0.5 4.3 

i 

~ P 1.6 ! 
r 

P 1.6 i , 

0.3 0.6 l 
P 0.6 ! 
P 1 1 
P 0.3 I 
P 2.6 1 

! 
P 1.6 I 

i , 
P 0.6 

I 
! 
I 

P 0.3 ! 
! 
! 

P 1 

P 0.6 

0.1 3 

P 0.3 

P 0.6 

P 1.3 

P 0.3 

0.1 1.6 

P 1.3 

P 1 

0.1 1 

P 0.3 
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:i 

Species 

Linnaea borealis 

Melampyrum lineare 

Viburnum trilobum 

Pyrola sp •. 

Petasites palmatus 

Equisetum sylvad.cum 

Rosa sp. 

Vaccinium myrtilloides 

Petasites vitifolius 

Luzula sp. 

Calamagrostis canadensis 

Lathyrus ochroleucus 

Lilium philadelphicum 

Geocaulon lividum 
'". ": ;:~,!.~:.~;.' 

Vicia american.a 

Eriophorum sp. 

Rubus chamaemorus 

Petasites sagittatus 

Spiranthes romanzoffiana 

Elymus innovatus 

Urtica grac.ilis 

Actea rubra 

Stellaria sp. 

Poa sp. 

Epilobium glandulosum 

Caltha palustris 

TABLE 5 Continued 

uncleared 

30 plots 

Cover 

p 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

Freq. 

0.6 

0.6 

0.3 

0.3 

1.3 

0.6 

0.6 

0.6 

0.3 

0.3 

0.3 

0.3 

0.3 

o 
o 
o 
1 

cleared 

30 plots 

Cover Freq. 

0.1 

P 

P 

P 

P 

P 

P 

P 

P 

2 

·0.6 

0.6 

0.6 

0.3 

0.6 

0.6 

o 
o 
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TABLE 6 

15 - 20 Year Old Burn - AthabascaTar Sands Area 

. Species 

Petasites·sagittatus 

"Caltha palustris 

Ribesoxyacanthoides 

Liliaceae 

Rubus pubescens 

Potentilla"palustris 

Cornus stolonifera 

Liverworts 

Betula glandulosa 

B. occidental is 

Rubus acaulis 

Calamagrostis canadensis 

Viburnum edule 

~alix sp. 

Galium boreale 

Rosa sp. 

Epilobium angustifolium " 

Mqsses 

Arctostaphylos rubra 

Symphoricarpos occidental is 

Equisetum pratense 

Ranuncplus sp. 

Vaccinium vitis-idea 

Parnasia palustris 

Salix (dwarf) 

Picea sp. 

Linnaea borealis 

Equisetum arvense 

Sheperdia canadensis 

Petasites palmatus 

Achillea millefolium 

Aster sp. 

Black Spruce 
Willow Birch 

10 plots 

Cover . Freq. 

0.5 

0.3 

P 

P 

P 

P 

P 

P 

P 

P 

P 

3.1 

P 

0.5· 

P 

p 

P ., 

6 

3 

5 

5 

4 

3 

1 

1 

o 
o 
1 

9 

2 

6 

6 

6 

4 

1 

Spruce Spruce 
Balsam Poplarl Balsam Poplar2 

10 plots 10. plots 

Cover Freq. 

P 

0.1 

P 

P 

P 

15.0 

2.5 

P 

P 

P 

P 

P 

2.4 
0.5 

0.4 

0.3 

0.2 

P 

P 

P 

2 

2 

4 

7 

5 

10 

5 

3 

3 

2 

2 

1 

6 

9 

5 

5 

3 

9 

9 

7 

Cover Freq. 

P 

P 

P 

P 

P 

P 

P 

0.4 

P 

0.7 

P 

0.7 

P 

P 

0.1 

1 

1 

4 

5 

5 

7 

1 

5 

8 

6 

1 

8 

8 

4 

9 
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II 

II 
:1 
I 
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Species 

Vaccinium myrtilloides 

Ledum groenlandicum 

Peltigera apthosa 

Fragaria virginiana 

Populus balsamifera 

Elymus sp. 

Vicia americana 

Lilium philadelphicum 

Equisetum scirpoides 

Cornus canadensis 

, Habenaria sp. 

Potentilla fruticosa 

Arctostaphylos uva-ursi 

Cladonia sp. 

Castilleja raupii 

Lathyrus venosus 

Peltigera canina 

Populus tremuloides 

Smilacina sp. 

Alnus sp. 

Solidago sp. 

TABLE'6 Continued 

.B1ack Spruce 
Willow, 'Birch 

10 plots 

Cover Freq. 

1. This stand was on an organic soil. 

2. This stand was on a sandy loam glacial till. 

, ~pl<uce 
Bal$alliPoplar 

10 plots 

Cover Freq~ 

P 4. 

P 3 

P 2 

P 2 

P 1 

P 1 

P 1 

P 1 

P 1 

P 0 

P 0 

P 0 

Spruce 
Balsam Poplar 

10 plots 

Cover Freq. 

P 2 

0.1 3 

0.5 4 

P 8 

P 3 

0.1 1 

P 2 

P 2 

P 2 

P 8 

P 1 

0.1 2 

l.0 2 

p 3 

P 3 

p 2 

P 1 

P 1 
p 1 

P 1 

p 0 



TASLE] 

Spruce-Aspen Nixed Wood on Alluvial Soil (Riverine Community) 

Species 

Equisetum pratense 

Cornus stolonifera 

Rubus strigosus 

Cornus canadensis 

Populus balsamifera 

Vicia americana 

Rosa sp. 

Ga1ium boreale 

Mentha arvensis 

Viburnum edu1e 

V. trilobum 

Mertensia paniculata 

Actea rubra 

Calamagrostis inexpansa 

Picea sp. 

Ribes oxyacanthoides 

Erigeron philadelphicus 

Galium aparine 

Mosses 

Calamagrostis canadensis 

Poa sp. 

Solidago sp. 

Melilotus sp. 

Sonchus sp. 

Anemone canadensis 

Matricaria matricariodies 

Erigeron sp. 

Athahasca Tar Sands Area 

Uncleared 
.20 Plots 

Cover Freq. 

6.5 10 

0.3 6 

0.5 8.5 

0.1 1 

0.5 2 

P 1.5 

p 1 

p 1 

P 0.5 

0.1 2 

0.1 2.5 

p 3.5 

p 1 

P 0.5 

P 0 

p . ·0.5 

p 0.5 

p '0.5 

p 0.5 

p 1.0 

Cleared 
10 Plots 

Cover Freq. 

1.8 9 

P 2 

P 9 

0.4 2 

P 2 

p:. 1 

0.1 6 

P 1 

P 1 

P 1 

6.3 10 

0.4 4 

0.1 3 

p I. 

P 3 

p 3 

p 2 

p 2 



. ',.. 
Species 

Equisetum arvense 

Chenopodium album 

Tarax;acum sp. 

" Epilobium angustifolium 

Plantago major 

. Achillea millefolium 

Aster sp. 

Rubus chamaemorus 

Stachys palustris 

Impatiens sp. 

Achillea sibirica 

Lepidium sp. 

Capsellabursa-pastoris 

Erigeron canadensis 

TABLE 7 - continued 

U~cleared 
20 Plots 

Oover Freq. 

Cleared 
10 Plots . 

Cover Freq. 

P 1 

P 1 

P 2 

P 1 

P 1 

P 1 

P 1 

p 1 

P 1 

P 0 

P 0 

P 0 

P 0 

P 0 



TABLE 8 

Spruc~ Aspen Mixedwoods on North Facing Slope South 
.. of Gregoiie "Lake - Athabasca Tar· Ss'nds Area 

unc;t.eared 
10 plots. 

cl~~red 
. 10 plots 

Species 

Cornus canadensis 

Ranunculus sp. 

Populus tremuloides 

Cover Freq. Cover Freq •. 

. Viburnum sp. 

Ca1amagrostisinexpansa 

Equisetum palustre 

Aster sp. 

.Petasites palmatus 

Actea rubra 

Lathyrus venosus 

Rosa sp. 

Equisetum pratense 

Lycopodium complanatum 

Lonicera sp. 

Mosses 

Linnaea borealis 

Rubus pubescens 

Viola sp. 

Epi10bium angustifolium 

Smi1acina trifolia 

Habenaria orbiculata 

Po1ypodium vulgare 

Lathyrus "ochro1eucus 

Betula occidentalis 

Galiufu. trif10rum 

Pyro1a secunda 

Mertensia paniculata 

Trientalis borealis 

Pyro1a vir ens 

Lycopodium annotinum 

Picea sp. 

Alnus crispa 

Betula papyrifera 

Equisetum arvense 

Rubus strigosus 

Geranium sp. 

0.2" 

0.1 

0.2 

P 

P 

P 

P 

P 

P 

P 

P 

P 

0.2 

0.1 

1.0 

P 

P 

P 

P 

P 

~ 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

P 

9 

4 

2 

5 

5 

5 

5 

4 

3 

2 

1 

1 

4 

1 

2 

6 

5 

4 

4 

3 

2 

2 

2 

1 

1 

1 

1 

1 

1 

0 

0 

0 

0 

0.1 

P 

P 

P 

P 

P 

P 

P 

P 

"P 

P 

p 

p 

p 

p 

6 

1 

6 

~ 

1 

2 

1 

1 

2 

6 

2 

1 

4 

3 

3 
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TABLE 9 

Vegetation In: Old Amoco' TestSite'South of Gregoire Lake 

At'h,C!basc;a Tar Sands Area 



'TABLE 10 

Pipeline Vegetation Grey Wooded Soil Zone 

Clay Loam Clay Loam Silty Loam 
Species 76 plots x 2/31 54 plots 

Trifo1iumhybridum 18 - 232 12 - 15 16 - 15 

Ph1eum pratense 15 - 26 10 - 18 10 - 26 

Poa spp. 8 - 3'2 6 - 22 5 - 27 

Trifolium pratense 10 - 22 6 - 14 5 - 14 

Festuca rubra 4- 6 3- 4 11 - 9 

Trifolium repens 3 - 6 2 - 4 6 - 0 

Agropyron trachycau1um 2 - 19 2 - 12 5 - 8 

Medicago sativa 2 - 5 2 - 4 5 - 4 

Vicia americana 6 - 32 4 - 22 o - 22 

Bromus inermis 4 - 22 3 - 14 1 - 6 

Agropyron dasystachum 4 - 4 3 - 3 1 - 3 

Rosa 'l;!PP· 1 - 31 1 - 20 3 - 14 

Arctostophy10s uva-ursi 1 5 1 4 2 6 

Agropyron repens 1 - 1 1 - 1 1 - 0 

Me1i10tus alba '1-- ;5 1 - 4 o - 2 

Dacty1is glomerata o - 0 o - 0 1 - 4 

ihymusinnovatus 1 - 3 1 - 2 ' 0 - 0 

Agrostis scabra 1 - ::.,1 1 - 1 0 - e 
G1yceria grandis 1 - 0 1 - 0 o - 1 

Trisetum spicatum 1 0 1 0 0 0 

Lathyrus ochro1eucus o - 13 o - 8 o - 5 

Agropyron cristatum o - 2 o - 2 o - 3 

Bromus ci1iatus ,.0 - ' 4 o - 3 0 - 1 

, Bromus pumpe11ianus o - 2 o - 2 o - 0 

Agropyron 1atig1ume o - 0 o - 0 0 - 1 

1 A conversion factor used so direct comparison can be made between the two 

soil types. 

2 The first number indicates the number of plots in which the species had 

more than 1% ground cover. The second number shows the number of plots 

in which the species was listed as being present. The total number of 

occurrences is found by adding the two numbers. This also applies to 

tables 11 - 15. 
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TABLE 11 

Pipeline Vegetation Degraded Black ,Soil Zone 

Species 

Poa spp., 

TrifoliUm hybridum 

Bromus inermis 

Phleum pratense 

,Trifolium pratense 

T. repens , 

Agropyron rep ens 

A.trachycaulum 

Vicia americana 

. .' . 

Lathyrus ocbroleucus 

Bromus ciliatus 

Artostaphylos uva-ursi 

Me1ilotus alha 

Festuca rubra 

F. scabre11a 

Medicago sativa 

Elymus inuovatus 

Amelanchier aluifolia 

Agropyron dasystachum 

Sympboricarpos occidentalis 

S. albus .. 

Agrostis scabra 

Clay Loam 
'29 Plots 

9';';5 

7~8 

10-5 

2-15 

8-10 

3-2 

1-6 

3-2 ' 

2-17 

0-5 

1;"'2 

0-0 

0-0 

0-1 

0-0 

0-0 

0-4 

0-0 

2-{) 

0-1 

0-1 

0-1 

Loam 
36 Plots 

14-11 

~7-8 

3-12 

7-9 

0-4 

5-3 

4-2 

0-2 .. 

1-9 

3-1 

1-3 

2-1 

1-1 

1-3 

1-0 

0-7 

0-0 

0-2 

0-0 

0-1 

O~O 

0-1 
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TABl.E 12 

.. PipelineVeg'etation Black Soil Zone 

Species 

Poa, spp. 

Phleum pratense 

Bromus inermis 

Festuca idahoensis 

F. rubra 

Danthonia parryi 

Trifolium hybridum 

Agrostis gigantea 

Agropyron subsecundum 

Symphoricarpos albus 

Trifolium pratense 

Rosa spp. 

Koeleriacristata 

Agropyron trachycaulum 

Symphoricarpos o~cidentalis 

'Aineliiiiichieralhifolia 

Elymus glauca 

Stipa spar tea var. curtiseta 

Agropyron dasystachum 

Dactylis glom~rata 

Muhlenbergia richardsonis 

Vicia americana 

Festuca rubra 

Hedysarum sp. 

Medicago sativa 

Agropyron cristatum 

Sporobolus cryptandrus 

Lathyrus sp. 

e Agropyron sp. 

Festuca scabrel1a 

Agropyron smithii 

Oryzopsis pungens 

Arctostaphylos uva-ursi 

Trifoliumrepens 

Clay-Clay Loam 
56 Plots 

20-11 

10-11 

.9-4 

3-3 

4-3 

2-7 

6 ... 5 

4-2 

0-6 

2-9 

3-6 

0-1~ 

1;"'2 

2-8 

2-5 

0-1 

0-1 

1-2 

0-1 

1-0 

1-0 

1-13 

3-1 

0-3 

1.;;.:0 

0-3 

0-0 

0-4 

0-0 

0-1 

0"':1 

0-0 

0-1 

1-1 

Clay-:-C1ay L.oam 
x 1/2 

10-5 

5-5 

4.,.2 

1-1 

2-1 

1-3 

3-2 

2-1 

0-3 

1-4 

1-3 

0-6 

1-1 

1-4 

1-2 

0"':1 

0-1 

1-1 

0-1 

1-0 

1-0 

1-7 

1--1 

0-1 

·l~O 

0-1 

0-0 

0.,.2 

0-0 

0 .... 1 

0-1 

0-0 

0-1 

1-1 

.Sandy.,.Loam Sandy 
22 Plots 

5-4 

0-3 

2-5 

6-1 

5-2 

4-2 

0-0 

1-3 

2-1 

0-0 

0-2 

1-7 

1-4 

0-2 

0-1 

··0-5 

0-3 

0.,..0 

·1-1 

0-0 

0",,:,0 

0-4 

1-0 

0-1 

0;"'5 

0-0 

1-1 

0-2 

.} 0-1 

0-0 

0-0 

0-1 

0-1 

0-0 



. TABLE 13 

Pipeline Vegetation Thin Black Soil Zone 

Species 

Poa .spp • 

. . . Bromus inermis 

Koeleria cristata 

Agropyron smithii 

Symphoricarpos alb us 

Helilotus alba 

Phleum pratense 

Muhlenbergia sp. 

Dactylis glomerata 

Symphoricarpos occidental is 

Agropyron sp. 

Bromus sp. 

Elaeagnus commutata 

Agropyron crista tum 

Trifolium repcns 

Stipa spartea var. curtiseta 

Agrostis .sp. 

Trifolium hybridum 

Festuca idahoensis 

Danthonia sp. 

Amelanchier alnifolia 

Rosa acicularis 

Vicia americana 

Agropyron subsecundum 

Festuca scabrella 

Agropyron trachycaulum 

Hedysarum sp. 

Medicago sativa 

Agropyron dasystachum 

Festuca rubra 

Clay Loam 
51 Plots 

19-12 

10--4 

3-4 

4-6 

2-7 

5-6 

1-10 

3-3 

3-2 

2-5 

1-1 

1-1 

1-5 

0-7 

1-5 

1-2 

1-5 

1-1 

1-0 

0-0 

1-0 

0-8 

0-10 

0-·8 

1-0 

0-3 

0-1 

0-0 

1-0 

0-1-

Sandy Loam 
42 Plots 

30-3 

5-1 

4-6 

2-15 

4-3 

0-0 

2-2 

0-0 

0-0 

0-8 

0-0 

1-2 

0-10 

5-3 

0-0 

1-2 

0-0 

0-0 

1-0 

1-0 

0-0 

0-13 

0-0 

0-0 

3-0 

0-1 

0-2 

0-3 

0-0 

0-0 



TABLE 14 

Pipeline Vegetation Dark Brown Soil Zone 

Species 

Bromus inermis 

Koeleria cristata 

Agropyron smithii 

A. trachycaulum 

cSymphoricarpos occidenta1is 

S. albus 

Agropyron cristatum 

Stipa viridu1a 

Me1i1otus alba 

Poa spp. 

Rosa spp. 

Medicago sativa 

Festuca rubra 

Boute1oua gracilis 

Amelanchier a1nifo1ia 

Poa compressa 

Agrostis sp. 

Festuca scabre11a 

Stipa spar tea var. curtiseta 

Vicia americana 

Agropyron subsecundum 

Phleumpratense 

Hedysarum sp. 

Agropyron repens 

Poa secunda 

Trifolium hybridum 

E1aeagnus commutata 

Dacty1is glomerata 

Sheperdia canadensis 

Agropyron dasystachum 

Sand)' .. Loam 
28 plots 

7 - 6 

2 - 3 

0-1 

2 - 2 

1 - 5 

0-0 

0-2 

1 - 1 

2 - 2 

3 - 6 

o -10 

0-2 

1 - 0 

0-0 

0-0 

0-0 

1 - 2 

2' - 1 

0-3 

o 0 

o - 3 

o - 0 

o 0 

0-2 

0-0 

0-2 

0-3 

0-0 

o - 0 

0-1 

Loam· 
X~ 

4 - 5 

3 - 4 

4 - 3 

2 - 5 

1 - 4 

1 - 1 

2 - 4 

1 - 1 

2 - 3 

4 - 7 

2 - 5 

1 -' 2 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

1 - 1 

4- 2 

1 2 

1 - 1 

1 - 1 

o 1 

o - 0 

0-1 

0-0 

1 - 1 

o ... 1 

0-1 

1 - 1 

Loam 
102 plots 

17 - 20 

14 - 15 

15 - 11 

9 - 22 

4 - 15 

5 - 2 

10 - 18 

3 - 1 

7 - 12 

12 - 29 

·6 - 19' 

4- 7 

5 - 5 

3 2 

3 - 4 

3 - 2 

1 - 2 

5 - 2 

16 - 7 

1 9 

1 - 5 

1 - 3 

o 3 

0-0 

0-2 

o - 0 

2 - 3 

0-1 

0-1 

1 - 5 



TABLE 15 

Pipeline Vegetation Brown Soil Zone 

Loam Loam Sandy Loam 

Species 218 plots x 1/10 22 plots 

Stipasp. 44 - 83 4.4---8 10 - 6 

Boute1oua gracilis 37 - 42 4 ... 4 4 - 8 

Agropyron trachycau1um 33 -102 3 -10 :1 -14 

A. smithii 25 - 29 2.5 - 3 2 - 7 

A. crista tum 23 - 55 2 - 5.5 1 - 2 

Poa spp. 19 - 22 2 - 2 3 - 3 

Kcre1eria cristata 15 - 72 1.5 - 7 o - 4 

Rosa acicu1aris 11 .... 21 1 2 1 6 

Me1i1otus alba 9 - 22 1 2 1 - 3 

Bromus inermis 12 - 15 1 - 1.5 4 - 2 

Medicago sativa 3 - 4 .5 - .4 1 - 1 

Stipa spartea var. curtiseta 4 - 0 .4 - 0 o - 0 

Vicia americana 1 0 .1 0 2 1 

Agropyron subsecundum 1 - 6 .1 - .6 o - 0 

Symphoricarpos occidentalis 8 - 18 1 - 2 o - 2 

Agrostis scabra o - 4 Q .4 o - 2 

Oryzopsis Spa o - 3 0 .3 o - 0 

Trifolium hybridum o - 3 0 .3 o - 0 

Dactylis glomerata o - 2 0 .2 0- 1 

E1ymus innovatus o - I' 0 .1 o - 0 

Festuca rubra 1 - 3 .1 - .3 o - 1 



I . MAJOR CROUPS 

BROWN SOILS .. 
TN iilrown Sotls'.>:IIiOCUT in the semi-arid short grass 
pt'GIriIo. .Seello", of"lI'i\iW. ,province •. Orthle Bt'own Salls 
b&WIItan a.veraeect't&ve Indies of surface horiozon that 
IS bR:Jwn in coloar. ~ .-GCInbiins about two per cent 
OC'pctk matter. Tfioe 'IJorfzon of time a~utnul.tlon is 
at aIJuut "15 to 2Q.,imc:Ites.: this repr.esents the average· 

. d'epIb .of ralntaH. ~nilIDn. f,h.· !lv~ragfl annual 
presi$tiltal.ioRJn.lheawea-lsabau.t 12 Inches: the yearly 
toW.-ylng frDIYI'~h:.26.inches. MaJstur. is II limit· 
ma:r.c.tor- to crop ~ and only-. few soil types are 
cansi:'Rred arab£i!".. 1A1e,.. are about two and one-half 
miIIIIrIIa .ac~es cul~d under II dry land agncuttur.", •. 
Itis ... infy und ... 'Ii.tb.al·fallow rotation. Hitlf II mil· 
Ikan .-eres ar. ~;. The Irrigation prOjelcts lie 
west .. nli nortttwatGf'Medicine Hat .nd are in the 
.... taavinl the ~.growjng s •• son in ~~e .prov-

. lnee.. l'tlle rem.aindt!C'rGf:the .r;ea. nln, milli"," acres. 
"l:IIIed-asN:tiVe-~ •• 

DARK BROWNSOllS ... ~. 

ni. hA. 'S:rowft S ...... IC:c:U-:fn an ... rea that is slishtly 
Jessamdthan t.he: ~SOII area. Precipitation 'aver 
ages.bout 14 incbes... butvsries widely from year to 
'yea:r~ Drthfc 'Dark ismwn Soils have an average of 
...... .iftches·of ~ horizon that conta;~s about 
four ,..,. cent orpmiIc -matter: The· horizOn :ofr"1ime 
~.lion·is at..aibout 24 Inches. As in the Brown 

. Soil area:m.QistLrves.ttte.main lintiting factor to'crop 
prodUc!ion· .and trei.'. a w.heat·fallow rOtation is 
.imOstt-universaf. "'IJtreq.er. about nine mil.lion acres 
Of DarkBrown Soifs._th.about four million cultivated. 
There ... 20~.000a:I;:i!.es-of Dark ~rownSoils Ir;igated. 

BLACK SOILS 
TI'Ie Back SoIls ~.m .rllas with a dry·subhumld 
cii~'I:n·senerai_.parkland portion of the provo 
1ftCe'_ £lainfall in theaqa varies from an annual aver-. 
ap of 1.5 Inches.abmg·the southeastern side to 18 
Inelle!. on the nO«ti'a .ad west sides. Some frost haz • 
• rd: oci£urs in the: Illl!ill5tern portion of the area and 
alon&:be westem-si.i::1I!: •. The.solls in the southeast~rrT 
haff __ ..area ar.e am'Slack and have an average of· 
five ~ of .. ~ surface horizon; -the nqrth. 
~ 'half are ~:tilack and the biack surface 
horizDrloiWeragesalBcut 10 inches. The lime concen· 
traZior.t .... izon 10IaIJiies lfrom about 30 inches. in the 
Thin ilfatckSoils m.483nChes in the Orthic Slack Soils. 
The--.Ric mertterilift<the black 5ur1aC8 t.orizon aver; 
ages a.bout eisht perr.lCe1lt. Th81'e are 1 S.'million acres 
of BhK* .$005, witJiD 9 million CUltivated. There are 
a~l)' 5~ acres -of Blaek Soils 'Irrigated; 
these- we 'in ,the ~st corner I)f .the· province. A 
Vtlw. .. ~ 01 (;raps:am toe grown In toe blaCK :'011 
areas-ami the SDW"s;pr'OGuctivity Is generally.high • 

. ;P.AR.I{;~EY .Y.fll: . 
. '\DARK; .GREYWOODED ~()I.LS 

;. Tn ... M Grey·and ~ Gray Wooded Salls occur In 
areaS"-Mth·. -d~id.tD subhumid climate and 
whe'"t!"t:t-..ere: is tai~fCOAtinuous tree cover. Th9 aver· 

. ____ ege&lwtUal rainf!tlfiim,'the areas varies from 16 to l~ 
- Incbies..and the' a~ frost free period averages 

'8$$",.in .the ·~.Soil. z,'ne. These- soils usually 
have a tffi"n "eef malIGn the surface: Under' the leaf 
mat i$a black to'~lZ'"e'y'surface horizon fro." 3 to 
10 inches >thick. U~this there is often a 118ry light: 
IreyJa.aCbed horizl:ia..·I'ne--lime concentration horizon, . 
if p~ is ge~ at 40 to' 60 inches. below the 
suJ:1ace... Thera are aibout 10 million' acres of Oark 
Grep and Oark GreW> 'tWontIed Soils. a little over four 
millioBat;which are.=u.Uhmted. A fairly wide range of 
crops can be growA..-ad their productivity 'is gener· 
"lyta;;"."'llh. 

GREY WOODED SOILS-
Tho Grey Wooded SJi.!.t5 :occur in .reas with. sub
humid climate and:wRr.ten!l·there u"Suall)' is continuous 
tree.C".QWer. Ralnfattl:n:!<Dn:I ateas varies from 19 to 22 
Inches _:the soutI:Ne:2'.tI[!!m·portion of the area to 12 
to 14 iAdtoe-s in the.· nor'1h-ern portion. In most' 0' .the 
area-s.~·is a haz8.l'l~ .. :lte"Crop production. An Orthic 
Grey Wttoded SoU·is:cm::.racterized by a leaf mat, a 
thin. dad;. .sur'ace. h(l~ o'.less than h!.·o inc:-'es in 
thickrteSlS.. ... 'light ~';p~aw" strudured· subsurface 
hOIizOft.~ .:antl:a stro,. -.structUred' subsoil "horizon. 
These SoAs areIOwi'mcna1ur.aJ fertilitJ and 're~ond to 
the .~Ion of mir.ll1!ll'illllertilizers and additions 0' 
~lf.anic!II'Rl!f.tier. The.N:aY'"ell.lpwa;ds of 50 miOlion acres 
of Grey Wooded Soit >$ ""hic~ about 5 million are 
cuIU';'rd.;Ccarse anUn'E. and nays are the principal 
c~&'l"own.on thes. smls. Careful soil managefJ1ent 
Is ~~ to a~hifMII euod prOductivity •. 

BROWN WOODED AND 
ACID SHOWN ... roODEO SOILS ~~ 

Brct<VR WDaded and. Add .Brown· Wooded Soils occur 
in areras.with a subtlssmJd'chmate and wh.er~ there is 
tree.c.ower. In ge.nel'"d~:ttey are y.oung solis with weak 
profife ctew,lopmenl' .. T-bey .a"'e brown to dark brown 
10 coL?tA' .. nd thera ts!RO'dear demarcation between 
the-~e and sufu;oi). T.he subsoil ~s- "riab!e and 
leeks .-ell defined .s:nrcture. The Brown Wooded 
Soils.. aIM neutral to mkSly' alkaline in reaction; the 
Acid S.....,n Wooded SoUs are ~ild'y to moderately' 

. ac:k:! in' .'II.:ltion. In ..sdition to the area indicated on 
th'l mMP 'Srr"lall arce;S:GlIoCC~r thrqughout the northern 
and: -...e5it'1.rrn PQrtion:ct'1-the province. Very few acres 
are pr~ntly cultiYaf:m,d.-:H~"er. som •• ' .. as have 
.rahle ~bllitie.s. 

lNDtfFERENTlAlf£D 
,'IOUNTAIN COMPliX 

lIm.t'.t"£i s.ur.vt!·y data-~ot;"t threo divU.u,ns: Ca} bare' 
RICk. l'nO$tl)l' steep~ ~jng: .(b) relatively shallow 
~rs.o\'In~:ower sl~l~fat ar .. malnlyGreyWooded,· 
PQd;r-:Ji..cw BroYol.n W~d: ,and (e) the bottom. lands 

. . cOtl.t~·Gleyso:lk~&-.;ptnte.. and/or ReaosoltC Soils. 

SOIL CROUP MAP OF ALBERTA 

SOlONETZIC SOilS 
The SolonetzJc Solis are characterized by a I)ard to 
very hard columnar structured subsurtace horizon." 
The subsoil is moderately to strongly saline a",d the "
surface horizon Is eenerally the same colour as ad· 
jacent Orthic Soils. Solonetzic: Soils occur in associa· 
tion with all the above descrjbed soils. In the more 
arid areas th, surtace horizon tfl;nds to erode 
unBvenly, glv.ing • patchy or. pock·marked micro
relief. Thore aro about 10 million aef''!s af Solonetzlc 
Soils a-nd in general they have Drodu~ed lower yields 
than adlacent Orthic Soils: U$ually they Occur in. 
lIreas 0.' level to undulating topography. . 

ORGANIC SOILS 
The Organic Soils are defined ,,5 tnose that have over 
12 inches of a plrl'at surface. Although s.ome Organic: 
Soils have upward'S ot"lO fp.et of peat the average is 
about three to four feel. The peat i~ mainly derj.,,,d 
from ~phagnum moss. it is acid to moderately aCid in 
reaction and has a high water hoJdingcapacity. There 
are approximately 40 million ilteres 'of Organic $,0115. 
mBlnlyassoclaIBc:J"Wlth Grey Weoded Soils. Th~ areas 
Indicated on the triap are those that contalft OV6r 50 
per cent of OrRaoie Soils. A very iimited IIcre .. ge is. 
c.ult/vated and a fe~ .r.as 'l(rfl: belRB us.ed as • 
sourc.- of commercial peat. 
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