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ABSTRACT 

iv 

tNTERIM REPORT ON RECLAMATION 

FOR AFFORESTATION BY SUITABLE 

NATIVE AND INTRODUCED 

TREE AND SHRUB SPEC I ES 

DESCRIPTIVE SUMMARY 

AOSERP project VE 7.1 was initiated to carry out field 

investigations in the revegetation of oil sands mine wastes (waste 

dumps and tailings ,sand) with trees and shrubs. The main objective 

of the project isto select species of trees and shrubs which are 

adapted to conditions on these waste materials. Up to 1977, the 

project was involved mainly with demonstrations, and in 1977-78, 

field trails were initiated. To date, emphasis has been placed on 

the use of exotic trees and shrubs; in the future, species nat ive 

to the oil sands area will be emphasized. For this purpose, exten

sive collections were made of seeds of trees and shrubs native to 

the AOSERPstudy area for use .in future nursery productIon and 

field trials. 

Data are now being collected on seedl ing survival and 

performance (vigour and growth) and on the general adaptability 

of the trees and shrubs to the waste materials in trials established 

in 1977';"78. 

BACKGROUND AND PERSPECTIVE 

This was a core project of the former AOSERP Vegetation 

Technical Research Committee (now part of the Land System) and has 

been designed to identify genotypes of native and exotic trees and 

shrubs suitable for reclamation of sites disturbed by oil sands 

development in the AOSERP study area. 
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The project was initiated under the Land Use Branch of 

the Alberta Forest Service, and in early 1977-78 was transferred 

to the present proponents. 

Redirection was begun in the 1977-78 fiscal year and 

was primarily concerned with the establ i.shment of a statistical 

design, theinitiatioh of a collectionof propagulesfrom naturally 

invading woody ,plants in the AOSERP Study area,and the development 

of a plan to salvage all possible information from the data on plants 

that were collected or planted during the first two years of the 

project. 

ASSESSMENT 

The report !llnterimReport on , Reclamation for Afforesta-:

tion by Suitable Native and Introduced Tree and .Shrub Species", .which 

was prepared by J.N. Shersta.betoff, B.G.Dun$worth,a~dS~K. Takyi 

of the Reforestation ahdReclamafi o"n i Branch or the Alberta "Fores t 

ServEi ce (AI be rtaEnergy al1dNat ura.l .· Resources) , <ha 5 been reviewed 

andkcceptedby the ,A 1 berta on Sands Envi.tonmenta 1 Research Program; 

In view of the limited results to date,Program Management 

of .AOSERPrecommends that the report not be published, but be made 

available byUli ngcop ies in selected Ii bra.ri es. 

The report inclu.des discussion on the demonstration 

plantings establiShed in 1974 to 1976, and description and explana

tion of the planting trialsestabl ished in 1977-78. 

The content of this report does not necessarily reflect 

the views of Alberta Envi ronment, ,Fisheries and Envi ronmentCahada, 

or the Alberta Oil Sands Environmental Research Program. The 

mention of trade names for commercial products does not constitute 

an endorsement or recommendation 

j ~, ;;::=' .,. 
B. A. Khan, Ph. D 
Research Manager 
Land System 

S.B. Srnith,- Ph.D 
Program Director 
Alberta Oil Sands Environmental 
Research Program 
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ABSTRACT 

AOSERP projectVE7.1 was initiated to carry out field 

investigations in the revegetativn of oi 1 sands mine wastes (waste 

dumps and taLl ing sand} with trees and shrubs. The main obJective 

of the project is to .select species of trees and shrubs whLch are 

adapted to conditions on these waste materials. Up to 1977, the 

project was involved mainly with demonstrations, and in 1977-78, 

field trials were i~itiat~d. To date, emphasis has been placed 

on the use of exotic .trees and $hrubs; inthe ~future species 

native to the oi lsands area.will be emphasized. For this . purpose , 

extensive call ect i onswere made of seeds of trees and shrubs nat lve . 

to the AOSERP study area .forus .e in future . nursery production and 

field trials. 

Data are now b~ ing .colle.cted on seed 1 I ng survi va land .. 

pe rformance(vigour . and growth)and .. on the gene raladaptabil i ty 
of the. trees and shrubs to the waste materials in trials established 

in 1977-78. 
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1. INTRODUCTION 

D~velopment of the Athabasca Oil Sands requires the dis

turbance of large amounts of publicly-owned forested land. Ulti

mately, most of the disturbed land wi 11 have to be rehabi litated 

to a reasonably productive and aesthetic condition; 

Energy demands over the next twenty years are expected 

to necess i tate an increased r.e-~_b i_!~-:..~ r._om the Athabasca 

Oil Sands deposits. The method of recovery in the shallow deposits 
-------------------------------------- -will remain dependent on ~face mining for some time. Surface 

. . ----------------
disturbances also result from exploration, access lines, pipeline5, 

power 1 ines,granularmaterial extraction, and plantcbnstruction. 

Land subjected to these types of disturbances generally i5easier 

to rehabi litate than land under the more severe stress. of oil sands 

surface mining operations. 

The low success in introducing trees and shrubs onto mine 

wastes in conventional reclamation operations has indicated a need 

for 'continuing research if long term success in rehabilitation of 

the mine wastes is to be achieved. In general, theAJberta Oil Sands 

Envi ronmenta 1. Research Prog ram .(AOSERP) project VE 7.1 i s .des i gned 

to evaluate the use of native and introduced trees and shrubs for 

suitability as plant cover in the reclamation areas mined for their 

oil sands deposits. 

The project has been active since 1975. Tree and shrub 

seedlings planted on the Great Canadian Oil Sands Ltd. (GCOS) lease 

in 1974 by Land Use Branch, Alberta Forest Service were incorporated 

into the project in 1975. All plantings up to 1976-77 were demon

strations rather than statistically designed trials. 

In May 1977, there was a redirection of the general long

term objectives of the project to the following: 

(1) "To conduct field research on native and naturalized 

exotic woody species for survival and growth on pure 

and amended tailings and spoi 1 materlals; 
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(2) To determine causes of mortal ity and develop mitigation 

procedures in conjunction with other projects; 

(3) To test ecotypes from invading populations of other 

disturbed sites for performance on disturbed soi Is 

resulting from oi 1 sands mining; 

(4) To make recommendations for afforestation plantings 

trials; and 

(5) To deve lop reco'mmendat ions of genotypes wh i ch shou 1 d 

be placed in nursery production for large-scale 

afforestation trials." 

This interim report describes the existing demonstration 

plantings (1974 through 1976) and trials (1977). The design, 

objective~, methodology, data collection, and present status of 

each y~arls work are reported. 
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2. RESUME OF THE CURRENT STATE OF KNOWLEDGE 

Surface mining results in land distribution whIch often 

hinder the establishment of vegetation. The inhospitable properties 

are common wi thlarge land disturbances (Goodman and Bray 1975) and 

include the fo·llowing: high levels of potentially toxic . elements; 

extremes of surface temperatures; low or unbalanced nutrient status; 

wind turbulence; excessive stones and other coarse materials; 

moisture stress; ~rosion; steep slopes; unstable substra.ta; iimun .. 

dation by water; compaction and cementation; and absence of soil 

micro-organisms (See Appendix 8.3 for photographs). With Oil sands 

surface mining ()perations, there are the, added probl~ms of toxicity 

. due to the presence ' of bitumen and sterile ' taiJ lrigs s ,and. 

The physiologIcaL state of the tree and shrub seedlings 

at plant i ng , the ir genetic .cons t i tution, and si te factors, (wh i ch 

include compet itlon.w ithestabl i shedor c,es tab lish i.ngve.getati on), 

greatly in fl uencetree and shrub establishrnen tand .thedegr~e of 

adaption· toa given site (Ruffner and Stejner1972; Tinus 1974) 

I no i I sands rec 1 ainati on, therel s . vi rtual1 y 110 published 

literature on research into reclamation with treesand .shrubs, since 

most reclamation has been attempted with forage crops. Generally, 

the factors .affect iOg the establishment of foragecrbps C.ou Idbe 

assumed also t ·oaffect planted tree and shrub seedling survival 

and growth on oil sands mine wastes. The most. reliable indications 

as to the future success or fa i I ure of revegetat i on wi thtrees and 

shrubs are field observations of the operational plantings by 

industry and the demonstrat i onp I ant ings of this project from 1974 

through 1976 (Selner and Thompson in pr~p.; Alberta Energy and 

Natural Resources in prep.; Klym and Bary 1975). The planting 

stock have been mostly exotic species, several of which were not 

well adapted to the new environment. Some, however, show potential 

as reclamation material, especially several hybridPopuZus spp. 

Cultivars, Caragana arDorescens Larrb., and SaZix species on moist 

sites. In the oil sands environment, rodent damage and competition 
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from the well-established heavy forage cover for water, nutrients, 

light, and space have been observed to adversely influence tree 

and shrub establishment. 

Observations of earlier plantings suggest that success 

in establishing trees and shrubs on waste piles depends mainly on 

the medium on which they are planted." 'Oh-oVerol:.frden-p-t-les con

structed of undifferentiated materials (including peats, shales, 

sands, low-grade oil sandS, till, etc.), percentage survival is 

generally dependent upon the nature of material in the microsite. 

On tailings sand amended with peat, survival and growth of seed

lings are greatly improved~over those pn unamended tailings sand. 

Some success with tree and shrub plantings has been achieved with 

bareroot seedlings, rooted cuttings, and containerized stock. 

Direct seedings of trees,shrubs, and herbs by Lesk.o (1974) and 

by this project1s demonstrations on unamended tailings sand have 

been unsuccessful (Selner' and Thompson in prep.). 
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3. STUDY AREA 

The project study area corresponds with the AOSERP study 

area (Figure 1), generally delineated by the main deposits of 

potentially economic oi I sands in the Athabasca deposit. D~scrip

tions of the area's climate, topography, vegetation, geology, and 

soi Is have been given in s .everal publi cations (Intercontinental 

Engineering of Alberta Ltd. 1973; Syncrude Canada Ltd. 1975; 

Stringer 1976) . . The demonstrations and trials established to 

date under this project have been located o~ the GeOS active mining 

. areas (Figure 2). 
All demonstration plantings and trial~ have been estab

lishedon the tailings sand pond dike and on the overburden spoil 

piles (Waste Dumps 5 .and 7). The tailings sand dike, . the outer 

shell of which is composed of the sand which remains after bitumen 

extraction, has been constructed to an overall ClPproximate grade 

of2. 5: land . i s broken by severa l .bermsconstructed .t'o decrease 

slope length ' and 'minJmize erosion hazards. Both waste dumps are 

cons tru~ted of und i fferentiatedove rbu rden mater i-a 1 s to an ClPP tox

imate grade of 3~1 and are interrupted by several berms. 
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4. MATERIALS, METHODS, AND SOURCES OF DATA 

4.1 THE 1974 DEMONSTRATION PLANTINGS 

In 1974, the Land Use Branch of the Alberta Forest Service 

(AFS) carried out several plantings of tree and shrub seedlings on 

the tai I ings dike and on an overburden pile (Waste Dump 5}. These 

plantings were incorporated into the program of project VE 7.1 in 

1975, upon the establishment of AOSERP. The plantings primarily 

were demonstrations on the adaptability and performance of several 

exotic species of trees and shrubs on the waste materials. Scat

tered plots 10 m by 10 m in size in the demonstration areas (Figures 

3 and 4) were each planted with a given species of tree or shrub 

using the Swedish planting mattock. A total of 11 species were 

planted, primari ly exotics whose seed sources were not known. 

There were, in general, 100 seedlings planted per plot, with approx

imately 1 m between rows anc! 1 m between seedlings . Seedling 

plantings coincided with hydroseedingwith legumes and grasses. 

There is no record as to how the seedbed was prepared, but it 

could be safely ass~med th~t the seedbed preparation which is 

employed by GCOS was carried out at the site by the company (see 

SeCt i on 4.2. 1 ) . 

Information on the performance of the seedlings, including 

survival, condition, growth rate, and rodent damage, has been col

lected annually. The evaluation methodology used for the 1974 

plantings is the same as for the 1975 plantings (see Section 4.2.3). 
The accumulated field data are yet to be analyzed. As the plantings 

were mostly demonstrations, the useful information (not statistically 

valid) to be derived will be limited to comparisons among species. 

The species planted, number of plots, age of seedling stock, and 

seedling source are given in Taqles 11 and 12 (Appendix 8.4). 
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1 1 

4.2 THE 1975 DEMONSTRATION PLANTINGS 

FjeJd operations in 1975, as in , 1974, were demonstration 

plantings on the tail ings dike . (Figure 3) and on the waste dumps 

(Figures 4 and 5). The general objectives of these plantings were 

to demonstrate that reclamation by afforestation is possible on 

oil sands mine wastes and to compare tree and shrub seedling per

formance as a basis for later selection of species suitable for 

a ff ore s tat i on . 

4.2.1 Site Preparation 

In the areas on the dike planted with tree and shrub 

seedl ings, peat was incorporat~d into the tai 1 ings sand to a depth 

of approximately 15 cm beforehydroseedi ngi n 1972, 1973, and 19 74. 

As the area had existing vegetat,ion, manual scarificati.on with the 

planting tool wa.s carried ·out before planting. On Waste Dump 7, 

with the exception of the lower part of the northwests.lope,peat 

was incorporated into the overburden materialto .adepthcif· approx

imately 20cm between February and May 1975, fol .lowed by hydro

seeding. Seed mix composition and mul6happlicaiionrateswere 

not recorded. On Waste Dump 5,hydroseedingwas carried out in 

,1974 after peat had been incorporated into the overburden materIal 

to a depth of approximately 30 cm. Seed mix composition and appli

cation rates were not recorded. As there was forage cover already 

present, manual scarification was carried out before planting. 

4.2.2 Seedling Stock and Planting 

The 14 t reeand shrub speci es . and 5 hybrid poplar clones 

(bareroot or containerized seedl ings varying considerab ly in age; 

Table 1) which were planted came from four nurseries: Provincial 

Tree Nursery, Alberta Agriculture, Oliver, Alberta; Devon Nurseries 

Ltd., Devon, Alberta; Lacombe Nurseries Ltd., Lacombe, Alberta; 

and Greenacres Nursery Ltd., Brooks, Alberta. The geograp~ic 

origins of the test gen0types are largely unkown. There was" 

a lack of uniformity in the plant stock, site selection" 
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1975 and '76 Demonstration plots 

1977 Trials 
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Figure 5. Areas on Waste Dump 7 planted with tree and shrub 
seed lin gs. 
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Table 1. Age, source, and seedling types of tree and shrub species 
planted on demonstration plots in 1975. 

a Nursery . 
Spec ie s . Source Age 

Ace!' negundo L. (Man i t oba map Ie) L 2-0 
D 2-0 
0 /'-0 
0 1 c Alnus rugosa (D~ Roi) Spreng. (speckled a.IJer) 
0 2 c 

Betula alba L. (wh i te birch) 0 2-0 
Betu.la papyrifera Marsh. (paper bi rch) 0 1-0 
Ca:I'agana a:I'boresc.ens Lam. (caragana) 0 2-0 
CornusstoZonifera M i chx. (red ox i er dogwood) 0 2-0 
FrctXinus .pennsylvanica MQrsh. var. 

subinterrigma (Vah 1) Fern. (green ash) 0 2-0 
Lonicerta .tatarica L. (Ta ta r ian honeysuck I e) 0 2-0 
Popu lus ba lsami fera L. (b a 1 s'am pop 1 a r) 0 1 c 

0 2-0 

'fopulusspp. Hybrid clones: Parentage: 
Brooks #6 Populus x deZtoides Bartr~ cv. ,'Brooks I 

. Griffin. B 1-0 
Brooks #10 Pc?pulus x deltoidesBartr. cv. 1 Brooks I 

Griffin. ' L2-0 
Griffin Populus de.ltoides x .Russ i anGr i ff i n L 2-:0 

Northwest Populus x deltoides Ba rtr. cv. 
Northwest 

Russ i an Populus x Pet rowskyana Schne i • 
Populus trichocarpa Torr. and Gray (black 

cottonwood) . 
Picea .glauca (Moench.) Voss. (white spruce) 

Picea ma:I'iana (Mill.) BSP. (black spruce) 

Picea pungens Engelm. 
Pinus banksiana La mb • 

(Colorado blue spruce) 
(jack pine) 

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

B 1-0 

L 
B 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 

o 
o 
o 

2-0 
1-0 

2-0 
3-2 
2c 
1 c 
2 c 
1 c 
3-4 
3-3 
3-0 
1 c 

3-0 
2 c 
1 c 

b 

continued •.• 

- -- - --~-----
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Table 1. Concluded. 

Species 

Pr>unus padus L. (maydaYl 
Pr>unus virginiana L. (chokecherry) 
Quercusmacrocarpa Michx. (bur oak) 
Rhamnus davurica Pall. (buckthorn) 
Salix alba L. (golden leaf willow) 
Salix acutifolia Wi lId. (acute leaf wi llow) 

Salix amygdaloides Anderss. (peach leaf wi 1 low) 
Salix pentandra L. (laurel leaf willow) 

Ulmus americana L. (American elm) 
Ulnus pumila L. (Ch inese elm) 

a 
Nursery Source: B = Brooks Nursery, Alberta 

D = Devon Nursery, Alberta 
L = Lacombe Nursery, Alberta 

Nu rse ry 
a 

Source 

0 
0 
0 
B 
0 
L 
L 
0 
0 
0 
L 
0 
B 
0 

o = Oliver P·rovincial Tree Nursery, Alberta 

Age 
b 

2-0 
2-0 
2-0 
2-0 
1-0 
2-0 
1-0 
1-0 
1-0 
1-0 
2-0 
2-0 
2-0 
2-0 

b 
Age: bare root stock: A-B format in which A = # of years in seedbed 

B = # of years in tran~ 
plant bed. 

container stock: 1 c, 2 c: one or two growing seasons in 
con ta i ne rs • 
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and to some extent site treatment (Tables 13 to 16, Appendix 8.4). 

Planting of the 210 scattered plots was carried out in spring (14 t-\ay 

to 15 June) and fall (16 to 25 October). The basic planting pattern, 

as in 1974, was 10 rows of 10 seedlings per row wi tha spacing of 

1-1.3 m, to provide 100 seedlings per plot.: Some ferti I izati .on 

of the seedlings was carried out, but a systematic apprbachto 

fert.il izati·on was lacking,and there appeared t:o be no accurate 

.record of the rates appli .edto individual species in individual 

plots. The fertil ization carried out was in addition to GCOS's 

annua I mal ntenance fe rti I izat i on of the established forage cover. 

4.2.3 Data Co II ect i on 

Types of data collected to date on all the 1975 plantings 

are summarized in Tab Ie . 2. The evaluation methodology used up to ~ 

and incl udi ng1976 has been described intheearli er I nteri m Reports 

(Alberta Energy and Natural .Resources 19}6; Selner ,and Thompson 

in prep.) . . Theeyaluation methodology used in the 1977. asse.ss-

mer:l tsi s given in ,Sect i on 4. 4. 7~ 

4.3 THE ,1976DEMONSTRAT ION PLANT INGS 

The demonstration plantings carried out in 1976 essen

tially followed the patternS of those done in 1974atid1975. 

Although the plantings were demonstrations, it appears that their 

main objectives were: (1) to determine and compare theperfor

manceof various tree and shrub species; (2) to determine the 

effect on species performance of the use of twod ifferen t planting 

tools; (3) to examine the influence of slope positi9n on species 

performance; (4) ' to study and compare three methods of di rect 

planting of native cuttings; and (5) to study the potential of 

direct seeding of woody species. Figures 3 and 5 give the approx

imate locations of the 1976 planting sites on the tailings dike 

and on Waste Dump 7. 
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Table 2. Data type collected for plantings established in 1975. 

Data Co llected 

Survi va I 

Condition 

Growth 

Sma 11 Mammal 
Damage 

Erosion 

Insect Damage 

Di~back 

Fall 1975 
September 

X 

X 

X 

X 

Disease/deficiencesl 
tox i cit ies 

Time6f Data C611~ttr6n 

SuiTlmer 1976 
21 June -6 J u I '/ 

X 

X 

X 

X 

X 

Fall 1976 Fall 1977 
18 Aug.-29 Sept. October 

X X 

X X 

X X 

X X 

X X 

X 

X 

X 
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4.3. 1 Si te Preparat ion 

On the tail ings dike, pre.paration of the areas planted 

with tree and shrub seedl ings in 1976 is the same as described for 

1975 plantings (Section 4.2.1). Hydroseeding of the sites pllanted 

in 1976 had been carried out by GCOS in 1971, 1972, and 1974. 

These sites had been fertilized annuall~ by GCOS to maintain a 

good growth of the ground cover-Manual scarification was carried 

out at planting. On Waste Dump 7; the same method of site prep

aration which was carried out on the 1975 planting .sites was 

employed. 

4.3.2 Seed lin g St ock and Plant ing 

Tree and shrub bareroot and containerized stock for the 

1976 plantings originated at the PFRA Federal Tree Nursery at 

IndienHead,Saskatchewan and at the Provincial Tree Nursery ,at 

Oliver, Alberta. Table 3 lists the spec i es -oft rees andsl:! rubs . 

planted in 1976 by sourte and age. Thegebgraphicaloriginsof 

the seeds f: rom wh i ch the seed lin gs were g ~own a re I a rgel y un kown. 

1n the ~irect .plantlng of stem cuttings of nativebal~am 

poplar (PopuZus baZ$amifera L.) ., tWo .stem sizes were used in both 

spring and fall. While the samller stems for both planting seasons 

were collected from the same source, unfortunately only spr·ing 

cuttings of the larger stems were from the same Source. The general 

planting pattern was the same as for 1975 and the planting, as in 

two previous years, were intended as a demonstration. A total of 

223 plots were plant.ed on Waste Dump 7 and 256 plots on .the ted lings 

dike, in spring (26 April to 27 May) and fall (8 to 22 October) 

(see Tables 17 through 20, Appendix 8.4). 

4.3.3 'Data Collection 

The types of data collected on the demonstration plantings 

for 1976 are sUlTITlarized in Table 4. The evaluation methods employed 

are as given in Selner and Thompson (in prep.) and the Progress 

Report for 1976-77 (Alberta Energy and Natural Resources in prep.). 

The evaluation methodology used in the 1977 assessments is given in 

Section 4.4.7. 
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Table 3. Age, source, and seedling types of tree and shrub species 
planted on demonstration plots in 1976. 

Spec ies 

AceI' ginnala Maxim. (amur maple) 
AceI' negundo L. (Manitoba maple) 

Alnus crispa (Ait.) Pursh. (green alder) 
Alnus tenuifolia Nutt. (river alder) 
Betula papyrifera Marsh. (paper birch) 
Cal."agana arborescens Lam. (caragana) 
Crataegus cerronis Pall. (chocolate hawthorn) 
EZaeagnus angustifo Zia L. (Rus sian 01 i ve r) 
Fraxinus pennsylvanica Ma rsh. va r. subintegerrima 

(Vah 1) Fe rn. (green ash) 

Larix siberica Lebeb. (S i ber i an larch) 
Lonicera tatarica L. (tartarian honeysuckle) 
Picea gZauca{Moench.) Voss . (white spruce) 
Picea pungens (Mi 11) SSP. (b I ack spruce) 
Pinus aontorta Doug]. var. latifoZia Enge 1 m 

(Iodgepo 1 e pine) 
Populus balsamifer L. (balsam poplar) 

Prunus padus L. (mayday) 
Prunus virginiana L. (chokecherry) 

Pseudotsuga menziesii (Mirb.) Franco (Douglas fir) 
Salix fragilis var. 'basfordiana ' {Basford willow) 
Salix spp. (wi llows) 
Syringa villosa L. (late lilac) 

Syringa vulgaris L. 
Ulmus americana L. 

(common 1 i 1 ac) 
(Arne r i can elm) 

Ulmus pwni la L. (Chinese elm) 

Nursery a 

Stock Age 
b 

IH 2-0 
0 2-0 

IH 2-0 
0 1 B/12e 
0 1 BI12e 
0 1 B/12e 

IH 2-0 
IH 2-0 
IH 2-0 

0 2-0 
IH 2-0 
IH 2-0 
0 2-0 

IH 2~2 

IH 2-3 

IH 2-3 
i', "k 

0 1-0 
IH 2-0 
0 2-0 

IH 2-0 
0 4-0 

IH 2-0 
0 1-0 
0 2-0 

IH 2-0 
0 2-0 
0 1 8/12c 

IH 2-0 
0 2-0 

continued .•• 
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Table 3. Cencluded. 

Species 

Populus spp. hybrid clenes Parentage: 

Acuminata Ryb. 
Angulata Aiten. syn. P.d. angulata species 
Berdlinensis #4 P,laurifelia x Nigra 
BNW #4 P. bero linens i s x P; Nerthwes t 
Breeks#2 P. Delteides Barfr. cv. 'Breeks' 

G r i ffen. 
Breeks #4 P. x delteides Bartr. cv. 'Breeks' 

G ri ffen. 
Breeks #5 P. Delteides Bartr. cv. 'Broeks' 

Gr i ffen. 
Coo regenerata ' P. xeuramer i cana 
Careline'! #3 P. x euramericana 
D709 PA P. x petre\f./!?k iana 
Eucalyptus P. x eurameri ,cana 
Gelrica P. x euramericana 
Jack i i #18 P. taccumaha.ccax. de 1 to. ides 
Nigra P. delteides x unknewn sp. (selectiori) 
NOI~thwest P. :delteidesxbalsamifera 
PJ8- P 38 P.tacamahacca x Si.moni i 
44 ~ 55 P. ~elteides x Russian 
P.V. P. petrewskianax cau~ina 
PXG rand i s P.x eurameri cana 
PX Mann unkown 
Seret ina de Se lys P. x ewramericana 
Tristis #1 P. balsamifera x tristis 
Walker P. deltoides x Russian 

aNursery Seurce: IH = Indian Head, Saskatchewan 

a 
Nursery 
Seurce 

IH 
IH 
IH 
IH 

IH 

IH 

IH 
IH 
IH 
IH 
IH 

., 

IH 
.IH 
,IH 
IH 
11:1 
IH 
IH 
IH 
IH 
IH 
IH 
IH 

o = Oliver Previncial Tree Nursery, Alberta 

bAge : barereet steck: A-B (e.g. 2-3) format with 
A = # of years in seed bed 
B = # ef years in transplant bed. 

b 
Age 

1-0 
1-0 
1-0 
1-0 

1-0 

1-0 

1-0 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0, 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0 
1-0 

centainer steck: 8/12c = 1 year 8 month growing peried 
in centainer. 

* Net recorded. 
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Table 4. Data type collected for planting .established in 1976. 

Time of Data Collection 
Data Collected 

Survival 

Cond i t i on 

Total height 
(growth) 

Sma 1 1 mamma 1 
damage 

Eros i on 

Fall 1976 
18 August-
29 September 

x 
X 

X 

X 

X 

Insect damage 

Dieback 

Disease/deficiencesl 
toxicities 

Summer 1977 Fa 11 1977 
25 June- 13 September-

"40 --- July---"~~---- "- . 12 October 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 
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Outlines of 1976 Demonstration Plantings ~ 

1. Title: Tree and shrub species selection. 

The objectives of this planting were: 

(l) To compare the overall performance of 23 trees 

and shrub species and 26 poplar clones; and 

(2.) To determine the influence of aspect on tree 

and shrub performance. 

Treatments were in the following categories: 

( 1) Sped es ; 

(2) Site (aspect, slope position, fertility, 

and ground cover); 

(3) Planting stock (age; . type--bareroot cutting 

or5eed) containerseedlfng; stock source); and 

(4) Establishment season: planting time (faLl 

ve rsus spring). 

2. Ti tIe: Effect of planting methods On seed] ing per" 

formance. 

The ob jee ti ve of the p larit in gwas : 

To determine the influence · of type of planting 

tool6n.the5urvivaJ of bareroot cuttings of 

Manitoba maple. 

Treatments for this study were: 

(1) Swedish tree planting matt6ck; and 

(2) Planting bar. 

3. Title: Effects of position on slope on performance 

of BaZix fragiZis var. basfordiana Redher (Basford 

willow). 

The objective was: 

To determine the inf ·luence of moisture availability 

(dike drainage) on the willow performance. 

The treatment consisted of: 

Two positions on slope (above berm 4 and above 

berm 5) on two aspects of the tailings sand 

dike. 
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4. Title: Direct planting of mature stem cuttings of 

native balsam poplar clones. 

The object i ve was: 

To compare the performance of unrooted stem 

cuttings with that of bareroot cuttings. 

The treatments were: 

(1) Conventional bareroot cuttings planted with 

Swedish mattock; and 

(2) Unrooted small stem cuttings planted by IIshoving 

in". 

5. Title: Effect on germination of presoaking seeds for 

use on the tailings sand dike. 

The object i ve was : 

To determine feasibility of direct seeding of 

trees by presoaking seeds in the field. 

The treatments were: 

(1) Unsoaked; and 

(2) Presoaked in water for 24 hours at 230 C; surface 

of seeds allowed to dry before planting. 

There were 12 seedlots of 9 conifer species and 4 

seedlots of 4 deciduous species. 

THE 1977 TR IALS 

I ri trod L1C t i on 

The tree and shrub seedlings establ ished from 1974 through 

1976 on both the tail ings dike and the owerburden piles on the GCOS 

lease were intended primarily as a basis for species selection. As 

these plantings were all demonstrations, interpretations of the data 

collected will be limited in scope. Results from these demonstration 

plantings will, however, be useful in giving preliminary indications 

of the species which, in the short term, are adapted to the drastically

disturbed, mine-wastes environment. The 1977 trials which were 
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agronomic or si lviculture in nature, incorporated some of the inten

ded ob ject i ves of thee a rl ier demonstrat ionp lant i ngs. 

In general, the objectives of these trials were to deter

mine species adaptabi lity to the oil sands mine wastes and to study 

problems inherent in introducing trees and shrubs onto oil sands 

mine wastes. Some of the treatments consideredi.nstudying .these 

problems include soil fertility (Figure 14, Appendix B.3), forage 

competition (Figure 16, AppendixB.3), and the use of amendments 

to reduce erosion and enhance the estab 1 i shment of forage ground 

cove r ,as well as trees and shrubs. As some of thetri a Is we re 

laid out on sites that had an existing forage cover, provisions 

were made .. forthe assessment of cover type, densJ ty, and pattern 

and al so of small mamma 1 (roden f) damage .in these trials arid in 

some plots of. the earl ier demonstration plantings (Sections 4.1, 

4.2, and 4.:31. The information will be used to deterridnethe 

rela'tionshlpof these factors·tJo performanc:e of the introduced 

treesandshrubs .on. the site and toestab lish if rodent damage 

poses si ghi ficahtproblems inrec1amat ion with trees and shrubs • 

Included in the 1977 fieldwork wasthecollectiohof23 native . 

tree and shrub seedlots (representing 11 species) to be uSed for 

future testing, since the project will be emphasizing native species 

in the futUre. In 1977., the choice of a species for a trial depended 

on the types of species available from the supplies at planting 

time. In all trials, all species except two were reared at the 

PFRA Federal Tree Nursery at Indian Head, Saskatchewan; the species 

from this source were all exotics. The two native species tested 

were reared at the Provincial Tree Nursery, Oliver, Alberta (Table 5). 

Trial locations are shown in Figure 3, 4, and 5. 

4.4.2 SiteP~eparation 

The area on the tailings dike where the 1977 trials (Trials 

1a and 2a) were established wa~ first seeded by GCOS to grasses and 

legumes in 1974. Seedbed preparation was the same as described 

earlier for the demonstration plantings on the dike from 1974 through 

1976. The a rea on Was te Dump 7 on wh i ch Tr i a 1 s lb and 2bwere 
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Table 5. Age and source of bare root seedlings planted in 1977 
trials. 

Spec ies 

AceY' negundo L. (Man I toba map 1 e) 
Ca:t'agana a:t'bOY'escens Lam, (caTagaria) 
EZaeagus angustifolia L. (Russian olive) 
FY'axinus pennsy lvanica Ma rsh. va r. subintegeY'rima 

(Vahl) F~rn. {green ash) 
Populus balsamifera L. (balsam poplar) 
Populus spp. Hyb ri d clones: pa rentage: 

Northwest P. deltoides x balsamifera 
Walker P. deltoldes x Russian 
Vernlrubens P. x eurameriana 

Salix acutifolia Willd. (acute leaf willow) 
SaUx frag-iUs var. basfordiana Redher (Basford 

wi llow) 
Salixpentandua L. (laurel leaf wi llow) 
Salix spp. (wi llow species) 
Shepherdia a:t'gentea Nutt. (thorny buffalo-berry) 
Ulmus americana L. (American elm) 
Ulmus pW1lila L. (Chinese elm) 

Nursery 
Source 

IH 
IH 
IH 

IH 
0 

IH 
IH 
IH 
IH 

IH 
IH 
0 

IH 
IH 
IH 

a Nursery Source: IH = Indian Head NurserYt Saskatchewan 

a 

Age 

2-0 
2-0 
2-0 

2-0 
2-0 

1-0 
1-0 
1-0 
2-0 

1-0 
2-0 
1-0 
2-0 
2-0 
2-0 

o = Oliver Provincial Tree Nursery, Alberta 

b Age: bareroot stock: A-B format with A = # of years in seedbed 

b 

B = # of years in transplant 
bed. 



25 

established was hydroseeded with grasses and legumes in June 1976. 

Site preparation on the dump was similar to that described for the 

demonstration plantings of 1975 and 1976. Field operation for the 

trials (Trials 3a, 3b, 4, and 5) establjshed in areas on the waste 

dumps on which there was no vegetationestab.lished prior to 1977 is 

described later under Sections 4.4.8.3.1, 4.4.8~4.1, and 4.4.B.5.1. 

In these tri~ls, rocks and pieces of wood largerthanapproximateJy 

10 cm in di~meter or length were removed to faci 1 itate the use of 

a garden ti ller to incorporate amendments andferti 1 izers. 

4.4.3 Forage Cover Es tab J i shment 

Areas on the waste dumps which had not revegetation with 

agronomic forages prior tQ1977and on which trials (Trials 3a, 3b, 

4, andS) were laid out were seeded approximately at the same time 

as the tree seedlings were planted. The seed mix, which is the 

same as that , used by GCOS ' in 1977 on the waste dumps, is shown in 

Tab le6. 

Seeding was done by hand, except for some treatments in 

Trial 4 in which the required hydroseeding was carried out by GCOS. 

I nocu lat i onwlth the appropri atecommerci a Ii nocu 1 ant for each 

legume was carried out at four times the recommended rate in normal 

agricultural soils. 

4.4.4 Soil Sampling and Fettiliiatlon 

Before any treatments were begun, soi 1 samples were taken 

on 13 and 14 May 1977, at depths 6f 0~15 cm, 15-30 cm, and 30-60 Cm, 

from two spots within each plot. Samples from every plot in each 

trial were bulked by depth, air-dried, and submitted to the Norwest 

Soi 1 Research Laboratory in Edmonton, Alberta for analyses. The 

commercial peat, wood ,pulp (for hydroseeding) , and straw, and the 

peat originating at the leas,e which was spread by GCOS, were also 

sampled and treated in the same manner as the soil samples. 
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Table 6. Species composition of seeding mix and seeding rates used 
on waste dumps in 1977. 

S pe c i e sin Mix 

Grass Mix: 
Bromegrass (Bramus inermis var. 

Compos it i on of 
Mix (% by volume) 

Car 1 ton) , 25 
Crested wheatgrass (Agropyron 

cristatum var. Fai rway) 25 
Ta 11 wheatgr,ass (Agropyron 

eZongatwnvar . Orbit) 30 
Creeping red fescue (Festuca 

rubra va r. Borea 1 ) 20 

TOTAL 

Legume Mix: 
Wh i te clover (Trifo Uwnrepens) 

--corrmon 
Alsike clover (Trifolium 

hybridwn) --common 
Beaver alfalfa (Medicago 

sativa)--common 

TOTAL 

Nurse Crop: 
Barley (Hordewn vuZga:t'e) 

--conquest 

TOTAL 

100 

40 

30 

30 

100 

100 

Seeding Rate 
(hg/ha) 

]8.4 

33.6 

44.8 

156.8 
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Fertilizers were broadcast by hand or with a hand cyclone 

spreader and then incorporated into the overburden material s, us ing 

a garden tiller before hand..,seeding or hydroseeding. The ferti-

1 izers provided the basic nutrients to support the newly-seeded 

forage crops. Fertilizers were applied on Trials 3 and 4 as out

lined in Table 7. 

On the trials were forage cover was established .before 

1977 (Tr-ials1 and 2), GCOS applied the prescribed 1977 maintenance 

fertilizer rates for the dike and t'he waste dumps (dike, 118 kgN : 

46 kg P90 kg K per ha as .17.5-16"16; and waste dumps, 94 - kg N .: 

40 kg P 39 kg K per ha as 14-14--:7), using a heli.copter. 

4.4.5 Tree and Shrub Planting 

Planting of the bare.root tree and shrub stock did not 

start early insPr jng , generally the idealt .ime .to plant. Planting 

was carried out .from20Maytl)rougb4June. Because ·.of. tl)e;!ate 

date, several species were beginning to flush i3t planting time. 

Seedling condition was generally poor at planting;th·is was prob

ably the result of improper handling during storage and transpor

tat ion. A 11 poor condition seedlings which could be read i 1 y i den

tified were cuLled before planting, including those with heavy 

funga .l growths on the roots • (The fungal growths were later di ag

nosed at Canadian. Forest Service Laboratory at Edmonton to be 

harmless) • 

In every trial, the seedl ings were spaced in l"',m rows 

with 1 m between plants, to provide 28 seedlings per 1; m by 7 m 

plots. The experiinental designs of the trails are given in the . 

descriptions of individual trials later. Al 1 plantings were carried 

out using the Swedish mattock. Manual scarification with the mat

tock was carried out at all sites that had been revegetation before 

1977; scarification was done in the immediate area of the planting 

hole; the area scarified generally was between 15 and 30 cm in 

di ameter. 
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Tab le 7. Types of fertil izers and nutrient rates appl ied on the 
waste dumps in trials 3 and 4 in 1977 . 

Nutrient (ks/ha) 

Rate N P . K S 
Fert i 1 i zer (kg/ha) 

Urea, 46-0-0 183 84 

Mixed, 10-30-10-4 174 17 22 13 7 

Potash, 0-0-60 160 81 

TOTAL 101 22 94 7 
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4.4.6 Forage Cover Assessment 

In each trial, the data collected on forage cover were 

related to tree and shrub performance in light of veget~tive com-

petition for moisture, light, and nutrients, and also in light of 

the amount of protection they provide for small mammals.~ The 

extent of small mammal damage was also recorded. The actualai r

dry biomass yield data for small areas (1 m by1 m) in .each plot 

were collected, while visual assessments of the cover type, density, 

and pattern were made according to the categories given in Section 

8.1. 

4.4.7 Assessment . of Tree and . Sh rub . See'dl ing Performance 

The assessment of the performance of seedlings planted 

in 1977 was carried out in late summer (28 .AugustthroughcJ6 September 

. 19}7). An est .im(:lte of seedling condition tovlgou~ andac:tual 

measurements of percentage survival and height growth were recorded 

for individual seedHrgs~ Height growth was recorded as the height 

of the tallest living leader on a seedling. The assessment criteria 

used a re as given in Append i x 8.2. 

Regular field observations on the trials were carried 

out during the gr,owing season ,pr i or to the fie I dassessmen ts 

(described above) made at the end of the growing season. These 

field observations provided a limited basis for evaluating the 

influence of site and general environmental factors on the perfor

mance of the seedlings. The assessment of overwintedngqualities 

(Winter hardiness) of the species planted in some of the trials 

was planned for spring 1978. Time of bud burst wi 11 be recorded 

in the spring, and species flushing after the last spring frost 

wil 1 be considered hardy. The anticipated sched~le and types of 

assessments to be made on these trials are summarized in Table 8. 
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Table 8. Projected schedule and type of data to be co 11 ected 
trials established in 1977. 

= 

Year of Data Collection 
Response Variables 1978 1979 1980 1981 1982 1983 

Percent Survival XSb, XF~ X X 

Condition XS ,XF X 3b X 3b 

Total He,ight 
(growth) X X 3b X 3b 

Crown d i ainete r a X X 3b X 3b 

Mortal ity factors X X 3b 

Mouse/Insect damage X X 3b 

Time of bud burst a '15 15 1S 1S 15 1S 

Biomass product ion a X 3b 

aNot recorded in 1977. 

bS = Spring; F i:::: Fall; X = All trials; 1 = Trial No.1; 
3b = Trial No. 3b. 

19S~ 

15 

for 

1985 

X 

X 

X 

X 

X 

15 



4.4.8 

4.4.8.1 

31 

Trial Descriptions 

Trial 1. 

Locations: 

Trial la: Tai 1 ings dike (Figure 6). 

Trial lb: Overburden pi Ie, Waste Dump 7 (Figure 6). 

Tit Ie: 

Evaluation of the adaptability of tree and shrub 

species to growth on oil sands waste materials. 

The objectives were: 

1. To determine the performance (survival, condition, 

and growth) of 15 tree and shrl,jb species; and 

2. To determIne the influence of -the growing inedium 

( revege tated taili ngs sand and undi ffe rentiated 

overburden) on sped es performance. 

The treatlTl¢ntsw~re15 tree and shrub species: 

1. Local balsam pop lar(PopuZus baZscimifera L.) 

- 2. Northwest pop la r(Populus deltoides x !ba<7;,samifera) 

3. Walker poplar (PopulusdeltoidffsX Russian) 

4. Vernirubenspoplar (Populus x euramericana) 

5. Green ash (Fraxinus pennsyZvaniaa marsh. var. 

subintegerpima (Vah 1) Fern.) 

6. - Chinese elm (Ulmus pwnila L.) 

7. Amer i can e 1m (Ulmus ameriaana, L.) 

8. Manitoba maple (Aaer -negundo L.) 

9. Local willow (Salix spp.) 

10. Basford wi llow (Salix {ragiZs var. basfordiana Redher) 

11. Laurel wi llow (:Salix petaniira L.) 

12. Acute leaf wi 11 ow (Salix aautofolia Wi 11 d.) 

13. Caragana (Caragana arboresaens Lam.) 

14. Russian olive (EZaeagnus angustifoZia L.) 

15. Non-local buffaloberry (Shepherdia aanadensis (L) Nutt.) 

Design: 

Randomized block design with four replications per 

treatment. - See Figure 6. 
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Trial la. Tailings dike (Cell 2). 

~~-----------------------------a3 m ------------------------------~ 
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9 6 15 12 1 

11 10 3 5 8 

2 14 13 4 7 

13 6 7 14 4 
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5 11 3 9 15 

T 
21 m 

1 
,7 1 5 13 9 

15 8 6 4 12 

10 11 3 14 2 

I Slope 
~ 17 - 180 

Replicate 11 111 IV 

Tria I lb. Overburden pile (Waste Dump 7). 

~--------__ --__ --------------------83 m----------------------------------------1 
10 14 1 11 5 12 3 15 13 5 

4 9 6 2 8 14 7 6 1 10 

12 7 15 13 3 ~ 2 11 9 41 

Replicate 11 

Species: 

1. Balsam poplar (local) (PopuLus baLsamifera L.) 
2. Northwest poplar (P. deLtoides x baLsamifera) 
3. Walker poplar (P. deUoides x Russian) 
4'. Vern I rubens popl ar . (P. x euramerioana) 
5. Green ash (Fraxinus americana Marsh. var. 

subinteger1'ima (Vah 1) Fern.) 
6. Chinese elm (Ulmus pwniZa L.) 
7. American elm (Ulmus americana L.) 
8. Man I toba map Ie (AceI' negunda L) 

8 

11 

6 

12 

3 

1 

7 

15 

10 

111 

9. 
10. 
11. 
12. 
13. 
14. 
15. 

14 2 

4 13 

q 6 

T 
21 m 

1 
13 15 5 9 6 

1 10 2 11 3 

8 12 4 14 7 

l Slope 

17 - 200 

IV 

Willow (local) (SaLix spp.) 
Basford willow (SaLix fragiLis var. 'ba8fordiana') 
Laurel willow (Sal.ix pentandra L.) 
Acute leaf wl .llow (SaZix acutifoZia) 
Caragana (Caragana arbo1'escen8 Lam.) 
Russian olive (ELaeagnus angu8tifoZia L.) 
Canadian buffalo-berry (Shepherdia canaden8i8 
(non-local, native) (L.) Nutt.) 

Figure 6. Trial Layouts: Trial 1 (species selection). 
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4.4.8.1. 1 Field Operat ions (Trial 1) . Uniformly revegetatedareas, 

on the tailings dike and on the overburden p.iles were selected for 

the trial. The plots were stake~ out and soil samples were taken 

on 13 May. Tree and shrub plantings were accomplished on the over

burden pile from 21 through 24 May and on the tailings di.ke from 

24 through 31 May. Atplantin9 time manua.1 sCCll7ification was car

ried out with the ~lanting m~ttock in an area around the plant~ng 

hole with a minimum diameter of 15 cm. Fertilizers were applied by 

GCOS with the aid of a helicopter to both sites in June. The oper

ationwas part of the regular mainten~nce fertilization ~rogram of 

the company. On the dike, 672 kg ofJ7.,5-16-16 fertilizer (118 kg 

N - 46 kg p- 90 kgK) were applied per ha. \On the : overburden pile, 

6]2 kg of 14-14-7 rertilizer ,(94 kg N - 40 kg P -.39 kg K) were 

ap~lied per ha.Assessment of the vegetative cover competition 

(hay yields) was carried out by harvesti l1 gmicroplot . areaswithin 

the "tr i a 1 5 between J1and 13 Augus t . >Other>vegetativecove r assess

men tswere carried out in the second' hal fofAugusL Assessment of 

tree and shrub performance wascarriedou,t in late summer (28 August 

th rough 16 ·September). 

4.4.8.1.2 Field Observations (Trial 1). Up to one month after 

planting, field observations revealed that buds on several plants 

were not opening. Although seedl ings identif .ied as questionable 

in qual i ty at pI anti nghad been culled, i t appeared severa 1 were 

missed. Rodent damage to the seedlings appeared to be high, 

especially on the overburden pile where a heavy sweet clover stand 

appears to have contributed to the large mouse population. 

Soi I analyses data are summarized in Table 21 (Appendix 

8.4). Discussions of soi I analytical results will be provided along 

with the data collected on the vegetative cover and tree and shrub 

seedl ing performance in the 1978-79 ' Interim Report. The analyti cal 

results indicate that generally the undesirable properties of the 

materials could be readily corrected to achieve successful plant 

growth. 
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4.4 .. 8.2 Tri a I 2. 

Locat ions: 

Trial 2a: Tai I ings dike (Figure 7). 

Trial 2b: Overburden pile, Waste Dump 7 (Figure 7). 
Ti tIe: 

.,--~ '-.. ---- .. ~ --.-.--.:-~ c'~=- ""-~-Effects of scarification and fert i 1 i za,t i anon the per~ 

formance of tree and shrub spec i es on revegetati on 

tailings sahdand overburden. 

The object i ves were: 

1. To determine the influence of fertilizers appl ied 

one year after seedling establishment on the perfor

mance of the seedlings in subsequent years; 

2. To determine the influence of scarification on tree 

and shrub seedl ing performance; and 

3. To study the performance of a tree and shrub species 

judged from earl ier demonstration plantings to have 

potential forre.clamation of oil sands wastes. 

The t rea tment s we re: 

A~ Spec Ies (two) 

Tailings dike (TriaI2a): 

1. Acute leaf willow (Salix aautifolia Willd.) 

2. Loca I ba I sam pop I ar (Populus balsamifera L.) 

Waste Dump 7 (Trial 2b): 

1. Local willow (Salix spp.) 

2. Local balsam poplar (Populus balsamifera L.) 

B: Fertil ization 

1. Nil 

2. NPK application to seedlings in second growing 

season (requirement in subsequent growing seasons 

to be subject to seedl ing performance). 

C: 1. None {minimum vegetative cover disturbance 

around seedling during and after planting}. 
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Trial 2a. Tailings dike (Cell Z) • . 

.59 m 
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Trial 2b. Overburden pile (Waste Dump 7) • 
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r---~~~-~~ 
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. . 
Replicate: 11 

A = Species: 
Trial 2a: 

Tdal 2b: 

I,. Acute leaf wlllow -(SaUx aautifolia WOld.) 
2. Loca I ba !sam pop I ar (POpUlU8 ba l8aJ71ifer.aL. r 
1. local willoW (SaliX spp.) . 
2. Local billsam poplar (POpUlU8 bal8amifel>aL.) 
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A, 82 C, Az 

,v 

B2 Cz 

8, C2 

8, C, 

82 (, 

,6 m 

J 
I Slope 

~'7 - 'So 

8 ·= FertilIzer rate: 1. Nil 
2. NPK (see t€"t) 

(= ScarIfIcatIon rate (see te"t): 
1. NIl 
2. Hanua I (mIn i mum of 

15 cm around planting 
hole) 

Figure 7. Trial Layouts: Trial 2 (scarification and fertilization). 

VJ 
\J1 
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2. Manual scarification with planting mattock in 

area around planting hole of a minimum of 15 cm. 

Manual rescarification in mid-summer 1977. 

Chemical scarification of a 30 cm by 30 cm area 

in the second growing season (1978). 

Design: 

Randomized block design with four replications per site 

(see Figure 7). 

4~4.8.2.1 Field Operations (Trial 2). Two sites with a uniform 

forage cover were selected, one on the tailings dike and 'one on 

the waste dump. The plots were staked out, and soils on the sites 

were sampled (0-15 cm, 15-30 cm, and 30-60 cm) on 13 May. Seedling 

planting was carried out between 20 and 24 May on the waste dump '. 

and on 3.1 May and 1 June on the tailings dike. Fertilizers were 

applied with a helicopter by GCOS to both sites in June as part of 

their regular annualfertil ization program. The rates and forms of 

fertilizer applied were the same as described for Trials 1a and 1b 

(see Section 4.4.8.1.1). The scarificat ion schedule for the middle 

of the summer was accomplished in the appropriate treatments on 

12 August. Assessment of vegetative cover, seedl ing performance, 

and other factors was carried out in the same manner as described 

in Trials la and lb. 

4.4.8.2.2 Field Observations (Trial 2). See discussion under the 

same topic for Trials la and 1b (Section 4.4.8.1.2). 

4.4.8.3 Trial 3. 

Locat ion s: 

Trial 3a: Overburden pi Ie, Waste Dump 7 (Figure 8). 

Trial 3b: Overburden pile, Waste Dump 7 (Figure 8). 

Title: 

Trial 3a: Effects of type of seeded forage gnound cover 

on the performance of tree and shrub seed

lings on overburden material. 

--------
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Trial 3b: Effects of type of an already establ ished 

forage ground cover on the performance of 

tree and shrub seedlings on overburden 

material. 

The object hies were: 

Tri a I 3a: 

1. To compare the influence of newly .. seeded forage 

grass mix, grass-legume mix, and natural invasion 

ground covers on the estab Ii shmen t of tree and 

shrubspectes; and 

2. To compare the 'performance of tree and shrub 

species Judged to have pqtentialfor reclamation 

of newly .. seeded areas. 

Trial ··· 3b: 

L To· compare the influence of already established 

forage .grass mi x: and gr.ass .. legume· mLx covers on 

thees tahli shmentof tree . and shrub . spec.ies; and 

2. To compare the pe'rformance of tree and . sh rub spec i es 

jud.gedtohave the potential for reclamation of 

areas already established with forage grass mix 

and g.rass-legume mi.x covers. 

The t reatmen t s we re : 

Trial 3a: A. Species: 

1. Northwest poplar (P. deZtoides x 

baZsamifera) 

2. Walker poplar (P. deZtoides x Russian) 

3. Basford willow ( SaZix fragiZis var. 

basfordianaRedham) 

4. Laure 1 willow (SaZix pentarzd:r>a L.) 

B. Ground cover (seed ·mix) type: 

1. Nil (plots left to be naturally 

invaded by vegetation). 

2. Grass (mix) cover plus a nurse crop. 

3. Grass-legume (mix) cover plus a nurse 

crop. 
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The seed mixes, seeding rates, and seeding 

method are described in Section 4.4.3. 

Trial 3b: A. Species: 

Design: 

1. Northwest poplar (P. deZtoides x 

baZsamifera) 

2. Walker poplar (P. deZtoides x Russian) 

3. Basford willow (Salix fragilis var. 

basfordiana Redhem) 

4. Laure 1 wi 11 ow (SaZix pentan.d.ra L.) 

B •. Already established ground cover type 

(1977) : 

1. Grass (mix) cover (nurse crop not 

present: after fi rst yea r) . 

2. Grass-legume (mix) cover (nurse crop 

not present after first yea~. 

Seed mix, seeding rate, and seeding method 

were the same as for Trial 3a. 

Trial 3a: Randomized block design with three repli

cations per treatment (see Figure 8). 

Trial 3b: Randomized block design with three rep 1 i

cations p.er treatment (see Figure 8). 

4.4.8.3.1 Field Operations (Trial 3). Anunvegetated area of uni .. 

form material on the overburden pile was selected for these trials. 

One major requirement for the choice of the site was that the site 

should have a strong likelihood of being naturally invaded by 

native vegetation. As the surface soil material and peat which 

were mixed with the surface materials of the waste dump by GCOS 

contained plant materials which could establish at the site the 

requirement was met. The plots were staked out and composite soil 

samp les were taken (0"15 cm, 15"30 cm, and 30 .. 60 cm) on 13 May. 

Fertiliier rate, form, and application method as well as seed mix, 

seeding rate, and seeding method are described in Sections 4.4.4 and 

4.4.3. The fert i 1 i zers were app 1 i ed on 17 May, and seedi ng was 
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was carried out on 7 June. In Trial 3a, tree and shrub seedl ing' 

planting preceded forage seeding by 4 days. Assessment of vegeta-

t ive cover and tree andsh rub performance were carried out on approx

imately the same dates as in Trial 1, and the methods employed in 

the assessments were the same. 

4.4.8.3.2 Field Observations (Trial 3). Although the quality of the 

seedlings pJanted was generally poor (Sections 4.4.5 and 4.4.8.1.2) , 

the observed percentage of buds opening one month after planting 

was greater when forage was not already established (Trial 3) than 

for the same species on both the dike and ove rburden pi Ie where 

forage cover had been estab 1 ished pri or to 1977 (see Tri a 1 s 1 and 

2). The preliminary indication is that other factors, as yet unde

termined, also might have contributed to the initial poor perfor

mance of the tree ana shrub seedlings. Estimated per,centages of 

in i t i a 1 .es tab 1 i shments for a9 i ven spec ies vari ed cons i d.erabl y 

between and within replications. This would suggest that there 

was a considerable variability in seedling quality between bundles 

(;bf 25 seedl ings each) or that sitevariabi 1 ity was considerable. 

In some plots (28 seedl ings, representing about one bundle) , the 

percentage of initial establishment approached 100, while in other 

plots planted with the same species from another bundle the percen- . 

tage was low. Competition from the forage seeded about the sam.e 

time that the tree and shrub seedlings were planted was non-existent 

in the fi rst four weeks after planting, and therefore the percentage 

of seedlings initially established was hardly influenced by the 

seeded forage crops. Estimated rodent damage .was very minimal in 

the early stages of seedl ing establ ishment, as there was not enough 

forage cover to encourage the rodents to establish at the site. 

Data on the chemical and physical properties of the over

burden material at the site are summarized in Table 21 (Appendix 8.4). 
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4.4.8.4 Trial 4. 

Location: 

Overburden pile, Waste Dump 5 (Figure 9). 

Title: 

Effect of various amendments on forage cover estab Ii sh

ment and tree .and shrub seedl ing performance on steeply 

sloped oil sands mine wastes (overburden piles). 

The objectives were: 

1. To evaluate various amendments for slope stabilization; 

2. To study the influence of amendments on agronomic 

forage ground cover establishments; . and 

3. 
. I 

To compare the performance of tree andsh rub seed-

Lings established on different seedbeds prepared 

through the use of various amendments. 

The treatJT1en ts were: 

A. Speci es: 

1. Northwest poplar (Poputus deZtoidesx .baZsamifera) 

2. Walker poplar (PopuZus deZtoides x Russ ian) 

3. Russian olive (EZaeagnus angustifoUaL.) 

4. Basford wi llo~ (SaUxfragiUs L. var. 

basfordiana Redhem) 

B. Amendmen ts: 

1. Peat (182 3m /ha) incorporated into the over

·~u~en surface before forage seeding and tree 

and shrub planting. 

2. Straw mulch appl ied (3,247 kg/ha) with limited 

incorporation before seeding and tree and shrub 

seedling planting. Terra Tack II (44 kg/ha) 

appl ied to tack down the straw. 

3. Direct hydroseeding with paper mulch slurry 

(1,~17 kg/ha) after tree and shrub seedling 

planting. 

4. No amendment. Direct seeding on overburden 

matedals before tree and shrub seedling planting. 



Overburden (Waste Dump 5). 
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3. Paper mulch (hydroseedlng) 
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Figure 9. Trial Layout: Trial 4 (amendments). 
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Des ign: 

A factorial in a randomized block design with four 

replications . per treatment (see Figure 9). 

4.4.8.4.1 Field Observations (Tria] 4). The site chosen for the 

trial had been revegetated in 1974 (Figure 4), fol.lowed by tree 

and shrub planting in 1974 and 1975. Vegetation at the site was 

destroyed when the slope was reshaped in 1976 to repair erosion 

damage. The trial site ·was staked out, and composite soi·l samples 

were taken (0-15 cm,15-30 cm, and 30-60 cm) on 14 May. Site prep

aration, including ·surface rock removal, ferti.lization, and the 

applicationcmd incorporation of ·the amendments, was carrie~ OLlt 

between 17 and 19 May. Fertilizer rat~s and method of application 

were tnesame as described for Trial 3 (Section A.l.u8.3 .1). Tree 

and shr.ub seedli'ngswereplanted .. on 3 .. and 4 June. Seeding of grasses 

an~legumes wascarri.edOut . on 21Jun~~ The compositionofthe 

grass -legume-nurse crop m ixnas been descr i bed, inSett i on4 .4. 3. 

Assessment dates and assessment procedure are the same asl de.scribed 

for Trial 3. 

4.4.8.4.2 Field Observations (Tricll 4). See discussion under the 

same topic for Trial 3 (Section 4.4.8.3.2). 

4.4.8.5 TrialS. 

Locat ion: 

Overburden pi Ie, Waste Dump 7 (Figure 10). 

Title : 

Influence of seasonal broadcast maintenance fertilizer 

appl ications to foragec0ver on the performance of 

tree and shrub seedlings on a waste pile (overburden). 

The objectives were: 

1. To determine the effect of ferti lizers on revegetation 

with forage crops and tree and shrub seedlings; and 

2. To determine the effect of seasonal (split) fertilizer 

appl icat ion on tree and .shmb seedl ing performance. 



The treatments were: 

A. Fertilization: 

1 • Nil 
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2. Single (spring) application 

3. Single (summer) appl ication 

4. Spl it (spring and summer) appl ications 

B. Species: 

1. Ca ragana (CCIr'agana CIr'borescens Lam.) 

2. Vernirubens poplar (p x euramericana) 

Des i gn: 

A factorial experiment with a spl it plot design repli

cated three times (Figure 10). 

4.4.8.5.1 Field Operations (Trial 5). This trial was located adja

cent to Trial 3. Field operations, assessment procedures, and the 

times they were carried out are identical to those of Trial 3. Dif

ferences in operations be'tween the trials and those relating to the 

treatments for each. This trial received no fertilizers in the 

first growing season. The fertilizer application rates in 1978 wi 11 

be based on the performance of seedlings in the first growing season. 

4.4.8.5.2 Field Observations (Trial 5). See discussion under the 

same topic for Trial 3 (Section 4.4.8.3.2). 

The seeded grass-legume-nurse crop mix grew poorly as a 

result of the low soil fertility of the unfertilized overburden 

material, in comparison with the adjacent Trial 3, which was ferti 1-

ized. In the case of the tree and shrub seedlings, the absence of 

fertilizers did not appear to have influenced the establishment 

percentage and only marginally influenced general conditions. (It 

should be noted that differelT'E-Species were used in Trial 5 and 

Trial 3, so that the comparisons are only relative.) Soil analyses 

data are given in Table 21 (Appendix 8.4). 
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Overburden (Waste Dump 7). 

'2 m ______ ~ 

A2 B2 A3 
B 

A2 B2 , 
--e,- a;- B, 

.... 

A, B2 A2 B2 A3 
B, 

--e,- --e,- s;-
N -

A3 
B 

A, B" A4 
62 , 

s;- s;- -B-"-, 
'. 

A4 B2 A4 B, A B2 
--e,- B2 

, 
B' 

.' 
, .' 

Replicate: 1 '1 111 

A ~ Ferti lizer (see text): 
1. Nil 
2. Spring appl i~ation 
3. Summer applicat i on 
4. Spring and summer (split) applications 

B = Species: 
1. Ca ragana (Ccrt'agana arbot'escens Lam.) 
2. Ve rn i rubens pop I a r (P. x eUf'amencana) 

Figure 10. Trial Layout: Trial 5 (fertilizer). 
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4.5 SEED COLLECTIONS: NATIVE TREES AND SHRUBS 

The collections of seeds of native trees and shrubs were 

aimed primarily at providing seedlots of containerized seedlings 

for testing and for trials in 1979 and later in the project. The 

11 species collected in 23 seed lots represented some of the species 

cons idered to have potential for use in oi I sands reclamat ion because 

they have naturally invaded several old disturbed sites in the area. 

Figure 1 shows the collection sites, and Table 9 lists the species 

collected, the seedlots, and the 'legal locations of the sources. 

Generally, seeds were collected at well~drained, flat to gently 

rolling sites which were either disturbed in the past and hadnatur~ 

ally regenerated or w~re undisturbed. Although the soils at these 

sites have not been identified at the series level, they are mostly 

sandy in texture. 

In meeting the objective of testing populations for adapt~ 

ability to oil sands waste materials for the eventual purpose of 

recommending seed Sources and species for reclamation plantings, 16 

sites were established in the fall of 1977 for seed collectio'ns in 

1978 (F:igure 11). A prel iminary survey of the sites has been com~ 

pleted. Table 10 briefly describes the site locations, some physical 

characteristics of the sites, and the dominant plant spec~es at the 

sites, some of which are to be represented in the seed collections. 

------- ---- --



Table 9. Tree and shrub seeds collected in 1977: 
and site descriptions. 

SpecIes 

Alnu8 tenuifolia Nutt. 
(moun ta In a I der) 

Amelanahier alnifolia Nutt. 
(saskatoon) 

Arctostaphylos uva-upai 
(L.) Spreng (bearberry) 

Seedlot 

ALO 1-77 

ALD 2-77 

ALO 3-77 

ALD 1t-77 

SAS 1-77 

Bear 1-77 

Legal 
LocatIon , Location 

18-9J:"10-1t 5 

6 - 99-2-1t b 

9-91t-6-q 4 

2"-100-12-" 2 

8-9]-10-" 6 

8-93- lo-It 

a 

spec i eSt seed lots. 1 ocat ions. 

Physical DescrIption of Site 

D'raln<lge: well-dralned,sandy 
Aspect: norie 
Slope ~ flat 
Site condition: undisturbed 

Drainage: 
Aspect: 
Slope: 
Si t e condition: 

Drainage: 
Aspect: 
Slope: 
Site .condltlon: 

Drainage: 
Aspect: 
Slope: 
Site condition: 

Drainage: 
Aspect: 
Slope: 
Site cOrldl t Ion: 

we l1-dralned, sandy 
south 
gently sloping 
disturbed 

moderately well-draln~d 
east 
gently sloping 
undisturbed 

Imperfect Iy drained 
none 
f I at 
disturbed 

well-drained, sandy 
none 
flat 
dl sturbed 

Draln<1ge: well-drained, sandy 
Aspec t: ' •.• none 
Slope: flat 
Site condition: undisturbed 

cont I nued 



Table 9. Continued. 

Legal a Species Seedlot LocatIon LocatIon Physical Desclptlon. of Si te 

Betu7..a papyrifel'a Harsh. PAP 1-77 20-93-io-4 5 Drainage: well-drained, sandy 
(paper birch) Aspect: east 

Slope: gently sloping 
Site. cond i t Ion: undisturbed 

PAP 2-77 20-93-10-4 5 Drainage: well-draIned, sandy 
Aspect: west 
Slope: gently ~loplng 
Site condition: undisturbed 

PAP 3-77 13-92-10-4 7 Drainage: well-dr~ lned, sandy 
.l:-
ex> 

Aspect: none i' Slope: flat ~ 
Site condition: undistui-bed 

! 
PAP 4-77 13-92-10-4 7 Drainage: well-drained, sandy 

Aspect: none 
Slope: flat j, 

Site conditIon: undlstu t bed 
I 
I 

Cornua stolonifem Hlchx. DOG 1-77 8-93-10-4 6 Drainage: Imperfebt 
(red-osler dogwood) Aspect: south 

Slope: gently s lopl ng 
SIte condition: undl s turbed 

DOG 2-77 16-89-9-4 8 Drainage: well - drained 
Aspect: none 
Slope: flat 
Site condition: undisturbed 

cont Inued 



Table 9. Continued. 

legal 
a Species Seed lot location location PhysIcal DescrIption of Site 

Empetl'UJn nigrum l. CROW 1-77 33 ,.. 105-6- 4 DraInage: we II-drained, sandy 
(c rowber ry) Aspect: south 

· Slope: gently slopIng 
Site .condltlon: disturbed 

Prunu8 pen8yZvanica L.F. PIN 1-7} '"8-93-10-4 6 Drainage: ',Me II-draIned, sandy 
(pincherry) Aspect: none 

Slope: flat 
Site condItion: di sturbed 

~ 

PrunU8 vi rginiana l. CHO 1-77 8-93-10-4 6 DraInage: well - draIned, sandy \.0 

(chokecherry) Aspect: south 
Slope: gently slopIng 
Site condItion: disturbed 

Pinu8 bank8iana Lamb. JAC 1-77 13-84-11-4 9 DraInage: well-draIned 
(jack pine) Aspect: none 

Slope: flat 
Site condItIon : undisturbed 

JAC 2-7} 27-83-11-14 b Drainage: well-draIned 
Aspect: n'one 
Slope: flat 
Site condition: undisturbed 

JAC 3-77 18-93-10-4 5 DraInage: well-dr,al ned, sandy 
Aspect: none 
S,lope: ' flat 
Site condition: undisturbed 

, con t I nuned 



Table 9. Continued. 
Legal 

a Species Seedlot Location Location Physical Desclptlon of Site 

Pinua bankaiana Lamb. JAC 4-77 9-94-6-4 4 Drainage: moderately well ··dralned 
(Jack pine) Aspect: none 

Slope: flat 
Site condition: undisturbed 

JAC 5-77 6-99-2-4 b Drainage: well-drained, sandy 
Aspect: none 
Slope: flat 
51 te condit Ion: undisturbed 

JAC 6-77 24-100-2-4 2 Drainage: moderately well-drained 
Aspect: none 
Slope: flat \11 

Si te condl t Ion: dl sturbed 0 

Shepherdia aanadenaia (L.) BUF 1-77 1-95-11-4 3 Drainage: . moderately we II-dra Ined 
Nutt. (Canadian Buffalo- Aspect: east 
berry) Slope: gently sloping 

Site condition: undisturbed 

BUF 2-77 4-93-10-4 6 Drainage: well-drained, sandy 
Aspect: NW 
Slope: gently sloping 
Site condition: undisturbed 

continued .•• 



Table 9. Concluded. 

Species Seed lot 

VibU1'num edu le (1IIchx.) Ra f. LOW 1-77 
(Iowbush cranberry) 

LOW 2-77 

aSee FI gure 1. 
b . 

Location outside Illustrated area. 

Legal 
Location 

4-93-10-4 

Locatlon a 

3 

6 

Physical Description of Site 

Drainage: 

Aspect: 
Slope: 
Site condition: 

Drainage: 
Aspect: 
Slope: 
Site condition : 

Imperfect - moderately 
we I I -drained 

east 
gently sloping 
undisturbed 

~ell-dralned, sandy 
none 
flat 
undisturbed 

\.n 
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TH~WOOD HILLS - 1II-+---+-4~~ 

of" 

R11 R10 R9 

Figure 11. Sites established . in 1977 for seed collections 
in 1978. (See also Table 10.) 

Twp 94 

Twp 93 

Twp 92 

Twp 91 

Twp 90 



Table 10. Seed collection planned for 1978: site location, species present, and site description. 

Site 

1-77 
(a) & (b) 

2-77 

3-77 

4-77 

Borrow pit 2.4 km N of Fort 
MacKay on the east side of 
the road. 

HacKay River crossing, upper 
portion of slope, 90- 275 m 
E. of Fort Mackay road. 

Approximately 3.2 km N of 
AOSERP Mildred Lake Research 
Facility turnoff and 90 .m 
E of the Fort MacKay road. 

D I rec t I y W. of AOSERP Fad" ty 
turnoff, 45 m W - of Fort 
MacKay road. 

Drainage: 
Aspect: 
Slope: -
Cond i t Ions: 

Drainage: 
Aspect: 
Slope: 
Conditions: 

Drainage: 
Aspect: 
Slope: 
Conditions: 

Drainage: 
Aspect: 
Slope: ' 
CondH Ion: 

moderately well-drained 
none 
Hat 
(a) disturbed 
(b) undi sturbed 

We I I '-dra I ned, sandy 
south 
,Steep _ 
undisturbed 

well-drained, Sal1dy 
Florthwest and southwest 
rol ling . 
uncll sturbed 

well-drained, sandy 
none 
flat 
disturbed 

Sheperdia canadensis (L.) Nu t t. 
Poputus tremutoides Michx. 
Rosa aaicularisLindi. 
Aratostaphylos uva'-U!'si (L.) Spreng. 
Poten ti Ua fruticosa L. 
Salix spp. 

Amelanahier alni f o Zia Nutt. 
Rosa aaiaularis lindl. 
J1ratostaphytos uva-U!'si (L.) Spreng. 
Comus stoloniferaMlchx. 
Symphoriaarpusalbus (l.) Blake. 
Betula papyrifera Marsh. 

Betula papyrifera Harsh. 
Artostaphytos . uva-U!'si (L.) Spreng. 
Alnus tenuifoZia Nutt .. 
VaaainiummyrtiZZoides M I chx. 
Cornus aanadensis Mlchx . 
. Pinus banksiana Lani.>. 

Artostaphylos ulJa-U!'si (L.) Spreng. 
Vaaaim:wn myrtill014es Mlchx. 
Alnus t enuifoUa Hutt. 
Populustreniuloides Hichx. 
Pinus banksiana Lam. 
AmeZanahier atnifoZia NuH. 

cont inued •.. 



Table 10. Cont j nued. 

Site 

5-77 
(a) & (b) 

6-77 

7-77 

8-77 

Locatlona 

Hlldred Lake Airstr ip: 
east and west sides of the 
strip. 

1.0 km E of Highway 63 
along the Sync rude Lower 
Camp Road; site Is N of 
the road Just E. of a sma 11 
gravel pit. 

1.6 km E. of Highway 63 
along the Syncrude Lower 
Camp Road; site is N. of 
the road. 

E of the GCaS overburden 
(Waste Dump 7) beside 
S security gate. 

Physical Description of Site 

Drainage: 
Aspect 
Slope 
Conditions : 

Drainage: 
Aspect: 
Slope: 
Condi t Ion: 

Drainage: 
Aspect: 
Slope: 
Condition: 

Drainage: 
Aspect: 
Slope: 
ConMt Ion: 

well-drained, sandy 
none 
flat 
(a) disturbed 
(b) undisturbed 

well-drained, sandy 
east 
gentle 
undisturbed 

well-drained, sandy 
none 
flat 
disturbed 

well-drained, sandy 
none 
flat 
und I sturbed 

Species Present 

Alnus spp. 
PopuZus tremuloides Hlchx. 
Populus balsamifera L. 
Rosa acicularis Llndl. 

' Salix spp. 
Prunus pensyllJanica l. F . 
Prunus v i rginiana L. 
Arctostaphylos uva-ursi (L.) Spreng . 
SI1epherdi acanadensis (L.) Nutt. 
Pinus banksiana Lam. 
Amelanchier alnifolia Nutt. 

Populus tremuloides Hlchx. 
VacciniWl mYl,tilloides l1ichx. 
Arctostaphylos uva-ursi (L.) H Ichx. 
Pinus banksiana Lam. 

Populus tremuloides Hichx. 
Vaccinium mytilloides Hlchx. 
Alnus tenuifolia Nutt. 

Betula papyrifera Harsh . 
Populus tremuloides Hlchx. 
Alnus tenuifo lia Nutt. 
Arctostaphylos uva-ursi (L.) Spreng. 

continued • . • 



Table 10. Continued. 

SIte 

9-77 

10-77 

11-77 

12-77 

13-77 

Locatlona 

45 m E of 8-77 across 
a cutllne. 

Crest of GCOS overburden 
#7 (Was te Du"1' 7). 

End of the Poplar Creek 
gravel pIt road on the 
Forest ServIce gravel pIt 
site. 

Same as 11-77. 

E-faclng slope of Ruth lake 
0.8 km S of the ,Poplar Creek 
gravel road bridge. 

Physical DescrIptIon of SIte 

Drainage: 
Aspect: 
Slope: 
Condition: 

Drainage: 
Aspect: ' 
Slope: 
ConditIon: 

Oralnage: 
Aspect: 
Slope: 
ConditIon: 

DraInage: 
Aspect: 
Slope: 
Condition: 

DraInage: 
Aspect: 
Slope: 
Condlt,lon: 

we 11-:dra Ined 
none 
(Iat 
undisturbed 

we II-:dtalned 
varlab Ie 
very gently ro.1llng 
undifferentiated 
ove ro urden pile 

weU-dra'lned, sandy 
none 
flat 
disturbed 

we II-d ra I ned, sandy 
none 
flal 
undl sturbed 

well-drained 
east 
flat 
disturbed 

Spe.c Ie s Pore sen t 

Betul.a po;pyrifera Marsh. 
Al.nu8 tenuifoUa NutL 
Arcto8to;phyl.08 uva-ur8i (L.) Spreng. 
Comu8 aanaden8iIJ M I ch'x. 
Vaacinizm myrtiUoide8 Mlchx. 

Betul.a pzmil.a var. gl.anduUfera 
, Regel 

PopUZ,U8 tr-emuloidea Michx. 
PopUl.U8 baZ,admifera L. " 
SaUx spp. 

Arto8taphylo8 uva-W8i (L.) Spreng. 
Popul.u8 tremuloide8 Mlchx. 
Vaaainizm myrtiUoides Mlchx. 
SaUx spp . 
$lepherdia aanaden8i8 (L.) Nutt. 

Areto8to;phylo8 uva-urai (l.) Spreng. 
POPUlU8 tremul.oidea Mlchx. 
Vaaainizm mYi'tiUoidea Michx. 
SaUx spp. ' 
Shepherdia canaden8i8 (L.) Nutt. 
pinu8 banksiana (Lam.) 

POpUlU8 tremuloide8 Mlchx. 
Popul.us balsamifera L. 

continued ••• 
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Table 10. Concluded. 

SIte 

14-77 

15-77 

16-77 

Locat lona 

13.8 km N of the north end 
of the bridge across the 
Athabasca River from Fort 
McMurray W of the hIghway. 

1.6 km S of Site 14-77 W 
of highway. 

0.6 km S of Site 15-17 W 
of highway. 

aSee also Figure 11. 

Physical Description of SIte 

Drainage: 
Aspect : 
Slope: 
Condi tlon: 

Drainage: 
Aspect: 
Slope: 
Condition: 

Drainage: 
Aspect: 
Slope: 
Condi t Ion: 

well-drained 
east 
gent Ie 
disturbed 

well-drained 
east 
gent Ie 
disturbed 

well-drained 
east 
gent Ie 
di sturbed 

SpEide!i Present' 

Populus tremuloides Mlchx. 
Salix spp. 
Comus 8toZonifera Hichx. 
Rosa aciculol'ia Li n<il . 
Betula pap1Jl'ifera Harsh. 
Picea glauca (Moench) Voss. 

AZnua tenuifolia Nutt. 
Cornua 8tolonifera Mlchx. 
SaLix spp. 
Picea glauca (Moenlch) Voss. 

Populua tremuloides Michx . 
Populus balsamifel'a L. 
Cornu8 atolonifera Hlchx. 
SaUx spp. 
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5. SUMMARY 

This interim report is a descriptive account of the tree 

and shrub seedling plantings and tria1scarrled out by AOS~RP project 

VE 7.1 on the GCOS lease, since the inception of the project. 

Des i gn , object i ves, methodo logy, data co 11 ect i on, and the current 

state of the various studies initiated during this period are 
, ' 

reported. To date,emphasis has been placed moStly on exotic (intro-

duced) trees and shrubs; for the future, species ,native to the oil 

sands area wi 11 receive more attention and ,emphasis wi 11 be placed 

in plant genetics. 

The fi rst task for the authors upon taking over the pro,,:, 

ject , in May 1977 was to identify the many demonstration plantings 

carried out on the waste pi 1esprior to this date. The direction 

and objectives of the project were reviewed, and it was found 

exigent ,to'redirect th~project towards meeting more specific 

object ives. Data co1lecti on was ,conti n ued on these demons,frat ion " 

plantings, ,and a start was made to recompi Ie the, accumulated data 

resu1t 'ing from these plantings to resolve wh,etherahy useful infor-

mation could be obtained~ 

Four new studies were initiated on two overburden piles 

and on thetai lings ,dike in late May and early June 1977. Each of 

these trials, replicated at least three times, was designed to 

provide answers to specific questions. Field observations were 

carried out to evaluate performance of the seedlings and problems 

associated with growth of the seedlings. Data collected on sur

vival of the seedlings in these trials was started in the fall. 

Co 11 ect ions of seeds of some nat i ve sh rubs and trees 

from specific sites in the study area, including old disturbed 

sites, were undertaken to provide seedlings for future studies. 

Rearing of these seedlings for field studies planned for 1979-80 

was started in March 1978 at the Alberta Forest Service Tree Nursery 

at Smokey Lake, Alberta. Also, the study area was surveyed, and 
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16 's i tes. inc I ud i ng sites wh i ch we re p rev i ous I y ,d i sturbed and sub

sequently became revegetated naturally, were selected for additional 

seed collections in 1978-79. The objective of these collections 

was to provide ecotypes for testing for adaptabil ity to oil sands 

wastes. 

This interim report does not present or ~iscuss any 

results, or provide any tentative conclusions or recommendations 

on the work carried out to date, as the data being co.llected are 

not complete and, therefore, have not been analyzed. Field obser

vations and experience gained suggest that several of the intro

duced exotic species may not be well adapted to the area, p.timarily 

because t ,hey may not be sufficiently hardy. Although data collected 

are yet to be analyzed, it appeared that rodent damage to seedlings 

was heavy in areas where forage cover was . .particularly dense. The 

comb ined effects of rodent damage and compet i t ion of forage cover 

with the tree and shrub seedl ings for nutrients, I ight, and moisture 

also appeared to drastically inhibit seedling performance. 

It is suggested that all future field experiments in this 

project should be fenced to protect seedlings from being killed 

by rodents (mice). To serve the same purpose, industry's practice 

of planting tree and shrub seedl ings on oil sands waste pi les 

where dense ground cover exists shou1dbe re-examined, as such 

cover provides habitat for small rodents. 
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6. NEED FOR FUTURE STUDY 

The demonstration plantings and trials qf the project so 

far have been comprised mostly of exotic (introduced) species of 

trees and shrubs, with a very limited number of species native to 

the study area. Data collected from the demonstration plantings 

provldelittle or rio basis ·for specificconclu$i6nsor for the 

recomrnendat j 01'1 of spec if i c ,species capable of· adapt i n9 toseverly 

disturbed sties. There is an apparentahd specific need for more 
\ 

intensive study of naturally-invading native plant populations in 

disturbed sites in the study a rea ,as i nt rbduced species may: not 

prove useful for reclamati.on purposes over the long term. It is 

planned that future trials w.ill emphasis nativ~ species-of trees 

andshrl,lbs likely to adapt readily to ,the inhospitable envi ron

ment of oi 1 sands mine wastes • Also needed are further studi.es 

of the factors _ sofarentounteredwhlchhinder survival and per

formance bftree andsh rubs on the' drastlcal lydisturbed sites 
,'" '., 

and On the mine was te materials. 

The project objectives for J978-79·and,thereaftersh6uld 

continue to stress studies deisl)gedtoprovlde r.ecommendationsof 

$pecies most suited to large-scale production for afforestation 

ofdistiJrbed sites i~ the AOSERP study area. They should, as well, 

recognize the need for investigations into means of control of the 

factors inhibiting the performance of tested species. 
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8. APPENDICES 

8.1 CATEGORIES USED FOR ASSESSING THE FORAGE COVER IN THE 
1977 TRIALS 

1. Percentage area · covered (density) 

Code 

1 

2 

3 
4 

5 

2. Pattern 

Code 

A 

B 

C 

D 

3. Cover types 

Code 

2 

ClasS Oescr i pt i on 

0-10 Absent to rare 

10-33 Occas i ona 1 

33-50 Common 

50-75 Frequent 

75~100 Abundant 

Description 

Present slng~y or in isolation 

Present in groups 

Present in sma 11 patches 

Present in pure stands 

Description 

Native and seeded (total cover) 
- bare ground 
- 1 itter and/or rock 
- trees 
- shrubs 
- herbs 
- grasses 

Native (natural invasion, uns:eeded) 
- grasses: brome 

fescue 
wheat grass 
other 
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- legumes: alfalfa 
sweet clover 
wh i te clove r 
other 

- nurse: barley 
other 

8.2 CR ITERIA USED FOR ASSESSING TREE AND SHRUB SEEDLING 
PERFORMANCE IN THE 1977 TRIALS 

1. Survival (percent) 

Code Description 

o Dead 

Al ive 

2. Plant cond iti on( vi gour) 

Code 

o 

2 

3 

4. 

De sc rip t i on 

Dead 

Poor 

Fa i r 

Good 

Very good to 
Exce llent 

Criteria 

No visible signs to suggest 
seedling will leaf out at 
any time. 

Visible signs to suggest 
parts of seedling or entire 
seedling sti 11 1 iving. 

Criteria 

Seedl ingappears dead; no 
visible signs to suggest 
seed I ing wi 11 leaf out in 
next growing season . 

Very little to no growth; 
poor foliar colour; dead 
branches and foliage; con
tinued survival doubtful. 

New , growth so~times chlorotic; 
dead branches and foliage 
may be present; survival 
expected. 

Good growth; most foliage 
appears healthy; dead 
branches and foliage are 
rare. 

Very good growth; good colour 
of fo 1 i age and branches. 
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3. Gene ra I assessments 

Code 

A 

B 

C 

D 

E 

F 

G 

H 

Description 

Poor planting 
stock 

Improper 
PI anting 

Erosion 

.Dieback 

-Disease/ 
defic iency/ 
toxicity 

Rodent damage 
(desc r i bed 
belOtJ) 

I nsect damage 
(described 
be low) 

Unkown 

Criteria 

Dead, living foliage never 
in evidence; buds never 
opened (most falling in 
this category were not 
recognized at~lanting and 
therefore were not culled 
out) • 

Seedling improperly anchored; 
insufficient compaction of 
growth medium. 

Seed I i ng "roots parti all y 
dr completely exposed as 
a result of eros ion; seed..,. 
ling buried in eroded 
materi a 1. 

Dead tops of branches and/or 
stems present on. seedLing . . 

Evidence ofdisolouration; 
foliage dwarlsm. and necros is; 
scorchi ng;1 es i on s; galls; 
cankers, etc.; severe enough 
to affect vigour. 

Damage caused . by small 
mammal s chewi ng on the 
bark (gi rdling) . 

Total or ~artial defoli
ation caused by chewing 
or skeletonizing insects. 

Factors not attributab~e 
to any of the above (unkown · 
factors a re genera 11 y site 
factors such as drought, 
toxic oil sands, etc., 
which were not recorded). 



64 

4. Rodent (smal1 mamma1) damage 

Code 

2 

3 

4 

Class (%) 

o 
1-50 

51-99 

100 

5. I nsect ! damage. 

Code 

2 

3 

4 

5 

Class 

o 
1-20 

21-50 

51-99 

100 

C rite ri a 

No nibbles on stem bark. 

Up to one-half of stem 
c i r·cumfe rence damaged. 

Stem circumference over 
one-half to almost completely 
damaged. 

Completely girdled (bark 
destroyed), effectively 
5top~lrrg translocation . 

Criteria 

No insect damage . to foliage. 

Up to one~fifth of estimated 
foliage area destroyed. 

Between one-fifth and one
half of es t i matedfo 11 age 
area destroyed. 

Between one-half and almost 
complete defoliation of 
estimated fol iage area. 

Complete defoliation. 
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8.3 PHOTOGRAPHS OF FACTORS AFFECTING SURVIVAL OR ~ERFORMANCE 
Some of the following plates do not relate directly to 

the text. They are, hO'Never ,inc 1 uded here to ill ustrate problems 

which have some bearing on ,the survival and performance of trees 

and shrub seedlings pllantedon .themine waste inthi s project. 

Or i gina 1 s of these photog raphs may be viewed at. the AOSERP 

office, 15th Floor, Oxbridge Place, 9820 -106 Street, Edmonton. 
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F i gu re 12. Eros ion contr i b uted to the fa i.1 ure of th i s wh i tesp ruce 
seedling getting established on the tailings dike· {1975 
demonstration planting). Roots reamined in the original 
peat in the contai ner and did not penet rate the _unamended 

____ _______ __ tall.L!:lg.?_?~n9_· _ _______ .- - --- --- ' - -.- . - 1 -- - .- -- - -- - -----

Figure 13. The abrasive tailings sand in the frequent sandstorms on 
the tailings dike may severely impede seedling performance. 
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. ; seede~£6~~',r /'siari:cl~ ., orn . n ; Cl .v~ :rburden pile 
. ., . d<t •.•. ·· ria'l /3 ; 1977 ; ' bac~gr6und) 

(:trt~1 :5; " 19)7, · foreground) 
,',-, ;'~;1< >. . • ' ' - - ' , . ' , 

Figure 15. Water ponding in a depression on a berm on the ' tailings 
sand dike has resulted in the survival and better growth 
of the SaUx petandra L. (Laurel ' wi llow) to the r' ight; 
downslope (left) has been poor, and several seedlings 
have di.ed as a result of severe moisture stress (1975 , 
demons t rat ion pl ant i ngs) . . 
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Figure 16. Forage competition (as illustrated by .this vigorous 
growth) on Waste Dump 7 affected the i-nitial establish 
ment and eventual survival of this newly planted Acer 
negundo (Manitoba maple) • The rodent (mi·ce) population 
appears dense in such a protected environment. 



Figure 17. 
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Dieback in this (.xotic willow seedling was perhaps the 
resu1 t of low winter hardiness {1976 demonstration 
planting, tailihgdike). Although the . plant may survive 
from .year to year, it may . not grow in the long-term. 
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Figure 18. Small mammal (mice) girdling led . to the death of this 
wi llow ·(SaZix spp.) seedl ing. Seed 1 ing mortality due 
to rodent damage, although widespread, is essentially 
high on both the tailings dike and the overburden piles, 
where the forage cover is particularly dense (Trial la, 
1977) • 



Figure 19. 
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Hybri dpop) a rs( 1975 demonstration planting, tailings 
dike) retain their ,leaves much longer in the fa ·ll 
(picture taken in the last week of Sept,ember 1977) than 
the nCltive poplars (background). This -perhaps illustrates 
poor' , adaptab.ility {winter hardiness} of some introduced 
exot i c .spec i es. Bud format ion of the hyb rid popl ar may 
be delayed or many not be completeed so that an early 
frost could result in - few buds surviving the winter in 
any gi ven yea r . 
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8.4 DEMONSTRATION PLANTINGS AND TRIAL SliES 

Tables 11 to 21 present data concerning the demonstration 

plantings from 1974 to 1976, and chemical and physical properties 

of arial sites establ ished in 1977. 
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Table 11. Demonstration plantings on tailings dike, spring 1974. 

Total 
No. of 
Sites 

Spec ies (plots) 
Planted 

BetuLa papyriferaMa r.sh. 2 

Acer negundo L. 

SaLix arctica Pa 11. 3 

SaLix acutifoUaW i 11 d. 2 

Abies baLsamea(L i) Mill . 1 

SaLix spp. (native) 2 

2 

Pic;ea gZauca (Moench) Voss. 4 

Pinus co:ntora Doug 1. S 

Pinus banksianaLamb. 4 

PopuLus trerrruZoides Mlchx. 4 

PopuZus ba Zsami fera L. 2 

*;'\ 
not recorded. 

Average 
No. of 
Plants 
Planted 
per Site 
(plot) 

93 

18 

45 ? 

100 

100 

100 

75 

100 

100 

100 

67 

100 

Slope 
Locations 
(between 
berms) 

. 1 

2 

2 

2 

2 

Stock 
a 

Source 

i', 

*;'t 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

a stock source: o = 01 iver Provincial Tr~e Nursery, Alberta. 

Stock 
Age 

,,;':. 

"l:. 

3-0 

3-0 

3-0 

3-0 

lc 

3-0 

3-0 

kO 
1 c' 

lc 

b 
stock age: 3-0 = barer-oot stockcornpleting three g;nowingseasons 

in seedbed, zero years in tr~~sp1ant beds. ' . 

b 
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Table 12. Demonstration plantings on Waste Dump 5, spring 1974. 

Species 

Total 
No. of 
Sites 

(p llot s) 
Planted 

Pinus contopta Dougl, 10 

Pinus banksiana Lamb. 8 
Picea gZauca (Moench) Voss.: 13 

Abies balsamea (L.) Mill. 2 

Populus balsamifero L. 2 

Populustroemuloides M i chx. 

Salix spp. (nat i ve) 

2 

2 

Average 
No. of 
Plants 
Planted 
per Site 
(plot) 

93 

100 

100 

100 

70 

126 

85 

Slope 
Locations 
(between 
berms) 

2 

2 

2 

2 

Stocka 

Source 

o 
o 
o 
o 
o 
o 
o 

b 
Stock 
Age 

3-0 

3-0 

3-0 

3-0 

lc 

1c 

lc 

astock source: 0 = 01 iver Provincial Tree Nursery, Alberta. 

bStock age: 3-0 = bareroot stock completing three growing seasons 
in seedbed, zero years in transplant beds. 
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Table 13. Demonstration plantings on tail ings dike, spring 1975. 

Tota I Ave rage 
No. of No. ,)of 

Species Sites Plants 
Planted Plahted 

Acer negundo L. 3 

2 

A Znus rugosa (Du Ro i) Sp ren g. 8 

2 

Betula alba L. 

Caragana arborescens Lam. ' 3 

Comus stoZonifera M ichx • . 

Framinu$ pennsyZvanica Mar.sh ;J 

. Loniceratcrtarica ', L. 

Populus baZsamiferaL. 

2 

4 

pe r Site 

103 

100 

100 

100 

50 

100 

50 

100 

50 

100 

1 39 

Populus spp. Hybri d clones 
Brooks #6 100 

GrHfen 

Russian 

50 

93 

PopuZustrwhocCt:l'pa T. & G~ 19 

Picea gZauca(Moench) Voss. 10,0 

8 100 

12 

Picea mariana (Mill). BSP. 6 

20 

Pwea pungens Engelm. 

Pinus banksiana Lamb. 3 

5 
10 

100 

100 

100 

50 

100 

92 

100 

Slope 
Locations 

1 

3 

1 

.1 

2 

2 

1 

2 

1 

4 

1 

4 

Stocka 

Source 

L 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

B 

B 

B 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

Continued 

b 
Stock 
Age 

2-0 

2-0 

lc 

2c 

2-.0 

2-0 

2-0 

2. ~0 , 

2-0 

lc . 

2-D . 

1-0 

1.;..0. 

1-0 

2-0 

3~2 

2c 

lc 

2c 

lc 

3-4 
3-3 

3-0 

lc 

... 
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Table 13. Concluded. 

Total Average a No. of No. of Slope Stock 
Species Sites Plants Locat ions Source 

Planted Planted 
per Site 

Pinus contorta Doug.1 . 100 0 

100 0 

7 98 4 0 

Pr>unus padus L. 48 0 

Pr>unus virginiana L. 25 0 

Quercus macrocarpa Michx. 50 0 

Rha:nmus davurica Pa 11 . 2 59 2 B 

SaZix aZba L. 3 .100 2 0 

Salix acutifolia Wi lId. 4 98 2 L 

2 100 2 0 

SaZixamygdaZoi des Anderss. 3 98 0 

Salix pentandr>a L. 5 110 0 

Ulmus americana L. 100 0 

ulmus pumiZa L. 100 B 

a 0 Oliver Provi nci a I Tree Nursery, Albe rta. Stock source: = 
L = Lacorrbe Nursery, Alberta . 

b Stock age : 

B = Brooks Nursery, Alberta 

A-B format with A = # of ye_ars in seedbed. 
B = # of years in transplant bed. 

lc or 2c forrrat = one or two growing seasons in 
containers. 

Stock 
b 

Age 

3-0 

2c 

lc 

2-0 

2-0 

2.-0 

2-0 

1-0 

2-0 

1-0 

1-0 

1-0 

2-0 

2-0 
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Table 14. Demonstration plantings on tailings dike, fall 1975. 

Total Average 
No. of No. of 
Sites Plants Slope Stock 

a 

Spec ies Planted P·l anted Locations Source 
per Site 

Acer ne gundo L. 110 L 

100 L 

Populus spp. Hyb rid clones: 
Brooks #10 2 109 2 L 

Northwest 2 110 2 L 

Griffin 110 L 

PopuZus balsamifera L. 100 0 

Salix acutifoZia Wi lId. 100 L 

SaZix pentandra ·· L. 102 L 

a 
Stocksourc.e:O=OI iver - ProvincialTree Nursery, Alberta. 

b 

L = Lacombe Nursery, Alberta 

Stock age: A~B format with A = # of years in seedbed. 
B = # of years in transplant bed. 

lc or 2c format = one or two gr()\\ling seasons in 
containers. 

Stockb 

Age 

2-0 

3-0 

2-0 

2-0 

2-0 . 

lc 

2-0 

2-0 
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Table 15. Demonstration plantings on Waste Dump 5, spring 1975. 

Species 

Tota 1 Ave rage 
No. of No. of 
Sites Plants 

Planted Planted 
per Site 

AceI' negundo L. 2 

Al.nus rugosa (Du Roi) Spreng. 5 

Caragana arborescens Lam. 2 

Fraxinus pennsy l.vanica Ma rsh. 

Lonicera tatarica L. 

Popu l.us ba l.sami fera L. 2 

Popul.us trichocarpa T. & G. 1 

Picea gl.auca (Moench) Voss. 4 
1 

Picea mariana (Mill.) BSP. 8 
Picea pungens Enge 1m. 

Pinus banksiana Lamb. 2 

Pinus cantorta Doug]. 

Rhamnus davurica Pall. 

Sal.ix al.ba L. 

Sal.ix acutifol.ia Wi11d. 

2 

5 
6 

2 

1 

2 

59 

100 

100 

71 

81 

100 

100 

101 

119 

100 

50 

99 

98 
98 

100 

100 

97 

203 

97 

Slope 
Locations 

2 

3 
2 

2 

3 

2 

2 

3 

3 

Stocka 
Source 

D 

o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
o 
B 

o 
L 

o 

Continued 

Stotkb 
Age 

2-0 

lc 

2-0 

2-0 

2-0 

1c 

2-0 

lc 

2c 

1c 

3-4 
3-3 

3-0 

lc 

1c 

2-0 

1-0 

1 ~O 

1-0 
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T~ble 15. Concluded. 

Total Average a 
No. of No. of Slope Stock 

Species Sites Plants Looanions Source 
Planted Planted 

per site 

Salix amygdaloides Anderss. 2 97 

Salix pe,ntaruira L. 2 100 

Ulmus americana L. 

Ulmus pumi la L. 

97 

98 

a Stock source:. 0 = Olver Provincial Tree Nursety, 
L = Lacombe Nursery, Alberta. 
B = Brooks' Nursery ; Alberta. 

0 

0 

0 

0 

Alberta. 

b ··· Stock Age; , A-B format with A=# of years in see.dbed. 
B= # of years in transplant bed. 

leor 2c format = one or .twogrowing seasons i.n 
containers. 

Stock 
b 

Age 

1-0 

1-0 

2-0 

2-0 
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Table 16. Demons t rat ion plantings on Waste Dump 7, fal l 1975. 

Total Ave rage a No. of No. of Slope Stock 
Species Sites Plants Locations Source 

Planted Planted 
per Site 

Acer negundo L. 2 104 2 L 

BetuZa papyrifera Marsh. 99 0 

PopuZus Hyb ri d Clones: 
Brooks #10 2 100 L 

Griffin 2 50 L 

Northwest 2 100 2 L 

PopuZus baZsamifera L. 1 100 0 

SaUx petandra L. 2 97 L 

SaZix acutifoZia \.,ri 11 d. 109 L 

aStock sourc&: 0 = Oliver Provincial Tree Nursery, Alberta. 

b 

L = Lacombe Nursery, Alberta 

Stock age: A-B format with A = # of years in seedbed. 
B = # of years in transplant bed. 

1c or 2c format = one or two growing seasons in 
containers • . 

Stock b 

Age 

2-:0 

1-0 

2-0 

2-0 

2-0 

1c 

2-0 

2-0 
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Table 17. Demonstration plantings on tailings dike, spring 1976 . 

Tota 1 Ave rage 
No. of No. of Slope 

Spec i es Sites Plants Location 
Stock a Stockb 
Source Age 

Planted Planted 

Acer . negundo L. 1 4 

5 
Cra:taegus cerronis L. 3 

FZaeagnus augusti fo Zia L.. 2 

Frasinwn pennsyZvanicaMarsh. 3 

Larix siberica Lebeb. 

Lonwera tatarica L. 

Picea gZaz:wa (Moench) ,Voss. ' 

9 
2 

2 

Picea pWtgens Enge 1 m. 2 

PopuZus spp. Hybrid Clones: 
Acuminata 2 

Angulata 4 
Be ro 1 i n en sis 

BNW #4 

Brooks #2 

. Brooks #4 

Brooks #5 

C-regenerate 

Carol ina #3 

D 703PA 

Eucalyptus 

Ge 1 ri ca 

Jack i i #8 

Nigra 

Northwest 

9 

6 

5 

9 
2 

2 

3 

5 
4 

1 

2 

3 

7 

perSi te ' 

94 
100 

48 

95 

50 
28 

50 
88 

44 

50 

.45 

47 
61 

45 

50 
49 
30 

50 
56 

50 

55 

100 , 

50 
44 

49 

3 
2 

2 

2 

3 

2 

3 

3 

o 
IH 

IH 

IH 

o 
IH 

IH 

o 
IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

Continued . .• 

2";0 

2"'0 

2-0 

2-0 

2-0 

2-0 

2-0, 

2-0 

2-2 

2-3 

1-0 

1-0 

1-0 

1-0 

1"0 

1-0 

1-0 

1-0 

1"'0 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 



Table 17. Concluded. 

Species 

P38 P38 

45-45 

PV-97 

PX Grand i x 

PX Mann 

Serotina de Selys 

Tristis #1 

Walker 

82 

Total 
No. of 
Sites 

Planted 

6 

11 

4 

4 

4 

10 

2 

10 

Pr>onus padus L. 5 

Pr>unus virginiana L. 7 
SaZix fragiZis var. Redher 

Basfordiana 22 

Syringa vi ZZosa L. 

Syringa vu Zgaris L. 

Ulmus americana 

Ulmus pwrzi Za 

5 

5 
4 

10 

2 

Ave rage 
No. of 
Plants 
Planted 

Slope 
Location 

pe r Site . 

52 

68 

50 
50 
75 

70 

50 
50 
50 
50 

58 

50 
50 
50 
50 
50 

100 

2 

3 

2 

2 

4 

3 

2 

Stocka 
Source 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

o 

IH 

o 
IH 

o 
IH 

o 
IH 

aStock source: 0 = Oliver Provincial Tree Nursery, Alberta. 
IH = Indian Head Nursery, Saskatchewan 

bStock age: A-B format with A = # of years in seedbed. 
B = # of years in transplant bed. 

b Stock 
Age 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 

2-0 

2-0 

1-0 

2-0 

2-0 

2-0 

2-0 

2-0 

2- 0 
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Table 18. Demonstration plantings on tail ings dike, fall 1976. 

Total Average 
a No. of No. of Slope Stock 

Species Sites Plants Locations Source 
Planted Planted 

per . Site 

Alnus Grispa (Ai r. Pursh. ) 5 50 2 0 

Alnus tennuifolia Nutt. 3 50 1 0 

Betula papyrifera Ma rch. 3 50 0 

Ulmus americana L. 11 50 2 0 

aStock source: 0 = Oliver Provincial Tree Nursery, Alberta. 

b 
Stock age:A-B format wi th A ,= # of years in seedbed. 

B = # of years in trans~lant bed. 

1c or2·cformat = one or two growing seasons in 
containers. 

Stock 
b 

Age 

8/12c 

8/12c 

8/12c 

8/12c 
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Table 19. Demonstration plantings on Waste Dump 7, spring 1976. 

Species 

AceI' ginnala t1axim. 

AceI' negundo L. 

Total 
No. of 
Sites 

Planted 

2 

58 

15 

Caragana arborescens Lam. 4 
Elaegnus augustifolia L. 4 

Fraxinus pennsylva:niaaMa rsh. 3 

Lonicera tatariaa L. 8 

Populus balsamifera L. 4 

Populus spp. Hyb ri d clones: 
Brooks #2 2 

Brooks #5 

Nigra 

44-45 

PX Grand i 5 

Serot1na de Selys 

Wa 1 ke r 

Pronus virginiana L. 

Salix fragilis va r Redhe r. 

2 

4 

2 

5 

3 
4 

2 

Basfordiana 18. 

Salix spp. 2 

Syringa vi l 7"osa L. 2 

Syringa vu 7"garis L. 4 

uUnus americana L. 4 

3 

Ave rage 
No. of 
Plants 
Planted 
Per Site 

50 

93 
100 

50 
48 
42 

50 

79 

50 

77 

50 
56 

63 

57 
83 

45 

50 

100 

100 

50 
46 

50 
50 

Slope 
Location 

2 

2 

1 

1 

2 

Stocka 
Source 

IH 

o 
IH 

IH 
IH 

o 
o 
o 

IH 

IH 

IH 

IH 

IH 

IH 

IH 

o 
IH 

IH 

o 
IH 

o 
o 

IH 

Cont i nued , •.. 

S b tock 
Age 

2-0 

2-0 

2-0 

2-0 

2-0 

2-0 

2-0 

1 ~O 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 

1-0 

2-0 

2~0 

1-0 

1-0 

2-0, 

2-0 

1-0 

2-0 
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Table 19. Concluded. 

Total Ave rage 
a No. of No. of Slope Stock 

Species Sites Plants Locations Sources 
Planted Planted 

per Site 

Ulmus. pumiZa 5 50 2 0 

a 

b 

4 - 44 IH 

Stock sources: 0 = Oliver Provincial Tree Nursery, Albe-rta. 
IH = Indian Head Nursery, Saskatchewan. 

Stock age: A-B format with A = # of years in seedbed . 
B - # of years in tnmsp lant bed. 

lc or 2cformat = one or two growing seasons in 
can ta iners. 

Stockb 

Age 

2-0 

2-0 
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Table 20. Demonstration plantings on Waste Dump 7, fall 1976. 

Total Average a No. of No. of Slope Stock 
Species Sites Plants Location Source 

AZnus crispa (AiL Pursh.) 

BetuZa papyrifera Marsh. 

Ulmus americana L. 

Planted 

5 

3 
4 

Planted 
.pe r S1 te 

50 

150 

112 

3 

3 

o 
o 
o 

aStock source: 0 = Oliver Provincial Tree Nursery, Alberta 

b Stock age: A-B format with A = # of years in seedbed. 
B = # of years in transplant bed. 

, 
1 c or 2c format = one or two growi hg seasons in 

container. 

Stock b 

Age 

8/12c 

8/l2c 

8/12c 



1. 
2. 

3. 
4. 

5. 

6. 
7. 

8. 

9. 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

.88 

AOSERP RESEARCH REPORTS 

AF 4. 1 . 1 

HE 1. 1. 1 
VE 2.2 

HY 3. 1 

AF 3. 1 . 1 

AF 1 .2.1 

ME 3.3 

HE 2. 1 

.AF 2 . 2.1 

ME 1.7 

ME 2.3.1 

HE 2.4 

ME 3.4 

ME 1.6 

AF 2.1 . 1 

HY 1.1 

ME 4.1 

HY 3.1. 1 

AOSERPFirst Annua"l Report, 1975 
Walleye and Goldeye Fish~~ies Investigatlons in the 
Peace-Athab~sca Delta--1975 
Structure of a cTraditional Baseline Data System 
A Prel iminary Vegetation Survey of the Alberta Oil 
Sands Envlronmental Research Program Study Area 
The Evaluation of w~g~"~~~~Is_~ f r.~~ an Oil Sand 
Extraction flan~ 

Hous i ng for the North--The Stackwa lJ System 
A Synopsis of the Physical and Biological Limnology 
and Fisheries Programs within the Alberta Oil Sands 

\ Area 
The Impact of Saline Waters upon Freshwater Biota 
(A Literature Review and Bibliography) 
Preliminarylnvest.igations,into the Magnitude of Fog 
Occurrence and Associa.ted Problems in the Oi 1 Sands 
Area 
Developmeht 6f a Research DesignRel~ted to 
Ar chaeological Studies in · the Athabasca Oil Sands 
Area 

Life Cycles of Some. CbnmOn Aquatic " InSects of the 
Athabasca Ri \fer ,AI berta 
Very Hi ghReso lut ion. Meteorolog i cal Sate 11 i te Study 
of Oil Sands Weather: . 1103 Feasibility Study" 
Plume Dispersion Measurements from anOil Sands 
Exfraction Plant, March "1976 
AthabascaOil .Sands Historical Research Project. 
Volume I: Design 
A Climatology of Low Level Air Trajectories in the 
Alb~rta Oil Sands Area 

The Feasibility of a Weather Radar near Fort McMurray~ 
Al berta 
A Survey of Basel ine Levels of Contaminants in 
Aquatic Biota of the AOSERP Study Afea 
Interlm tompilation of Stream Gauging Data to December 
1976 for the Alberta Oil Sands Environmental Research 
Program 
Calculation5 of Annual Averaged Sulphur Dioxide 
Concentrations at Ground L.evel in the AOSERP Study 
Area 
Characterization of Organic Constituents in Waters 
and Wastewaters of the Athabasca Oil Sands Mining Area 



21. 
22. HE 2.3 

23. AF 1 . 1 .2 

24. ME 4.2.1 

25. ME 3.5.1 

26. AF 4.5.1 

27. ME 1 .5. 1 

28. VE 2. 1 
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· Tab 1 e 21 & Some chemical and 

Available Particle Size 
Trial Site Depth pH (22m) Distribution % 

!" SOIt-s k Clay Si It Sand 

-la Waste Duq; 7 0-15 em 7.0 i) <0.1 186 54 .16 26 58 
Vegetated Site 15-30 em 7.3 ; <0.1 112 58 21 27 -52 

30-60 an 7.4 j) <0.1 156 70 20 29 51 

lb Tal lings Sand 0-15 em 7.2 18.0 16 29 lj 6 90 
Dike 15-30 em 7.2 7.0 12 28 lj 10 86 

Vegetated Site 30-60 em 7.2 7.0 17 10 2 2 96 

2a Waste Dump 7 0-15 em 7.3 <0.1 105 61 23 26 51 
Vegetated Site 15-30 em 7.3 <0.1 127 81 2lj 29 47 

30-60 em 7.3 3.5 146 59 18 , 27 55 

2b Tai J ings Sand 0-15 em 7.0 7 31.5 11 34 
Dike 15-30 em 7.1 2 11.8 11 26 

Vegetated Site 30-60 em 6.7 5 8.0 14 15 

3a £ Waste Dump 7 0-15 em 7.2 O.lj 112 31 '9 24 67 

3b Unvegetated 15-30 em 7.3 0 . 3 80 lj8 13 19 68 
Site 30-60 em 7.2 9.5 llj4 36 10 16 74 

lj Waste Duinp 5 0-15 em 7:3 <0 . 1 59 38 18 24 58 
Unvegetated 15-30 em 7.3 <0.1 75 ljO 16 21 63 

Site 30-60 em 7.3 0.2 115 56 Ilj 22 64 
Peata 5.2 1.0 144 165 

Wood Pulp 
Hu1cha lj.1t 
Strawa 6.1t 

5 Waste Dump 7 0-15 emb 7.0 2.5 156 36 
15-30 em 7.2 2.5 125 41 
15-30 em 7.2 9.5 144 36 

aAmendments used as treatnents. 
b Sane sample as Trial No.3, 30-60 em. 
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