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1 PREFACE

Thisguidebook provids participants with information to follow during theoils Tour and for reference
afterwards.TheTour focuses omoilsand environmental factors such as climate, topography and geology
that influence soil development athe various locatns visited. This guidebook contains general
information in the introductory portion followed by sigpecific descriptionsAlso included is a road log
identifying sites visitedndlocations of general interest along tfeur route.

ThisTour followsportionsof the tours associated with the 11th Congress of the International Society of
Soil Science held in Edmonton in 1978. A large part of this guidebook utilizes materials mopidiokef

existing Guidebook for a Soils and Land Use Tour in the Edmonton Region (Crown and Greenlee 1978).
We greatly appreciate the efforts puttmthe preparation of the 11th Congress tours. References to the
original publication are provided throughotite text.

2 ROAD LO@USA)

Sequence Location
. (km from Description
Number -
origin)
A0l 0.0 Northern Alberta Jubilee AuditoriummEdmonton staging area. The auditorit

was built in 1957 to celebrate the 50th anniversary of Alberta. It is owned
operated by the Government of Alberta. Theuditorium is home to the
Edmonton Opera, Ukrainian Shumka Dancers and the Alberta Baliehafy
years it has hosted Broadway shows, stampd comedians, theatre
productions, bands, orchestras, dance festivals and awards ceremonies.

AQ2 21 Crossing the North Saskatchewan River on the recently constructed Walte
Bridge. This is an arthidgewhichreplaced the previous Walterdale Bridge
2017. The new bridge has three lanes for northbound vehicular traffic
improved pedestrian and cyclist crossingsdmonton downtown with
Legislature Building ahead.

A3 3.6 Crossing the North Samichewan River orthe James MacDonald Bridg
Construction of the bridge began in the early 1960s and was complet
1971. The bridge was named after city engineer James MacDc
9RY2Yy 2y Qa R2gyi(i26y 6A0GK GKS al O
Muttart Conservatoryto the right (south). The Muttart hasne of Canada'
largest indoor botanical collections aisan Edmonton landmark.

A4 10.0 West end of Refinery Row. Entering Strathcona County and the western ¢
of Sherwood Park. Refinery Row is the unofficial name given to
concentration of refineries just east of ti@@y of EdmontonOne of the major
facilities here is th&uncoRefnery, whichhINE OS&aaSa FSSRa
oil sands operations. The 146,000 barel day refinery produces gasolin
diesel, jet fuel and aviation gasolini¢é supplies most of Western Canada
truck, rail and pipeline. Two major pipelinérans Mountain and Enbridg
Mainline, start in Refinery Row. Sherwood Park is a large hamlet w
Strathcona County that is recognized as an urban service (@v@apedia
2022a). As of 2016the population of Sherwood Park was 70,618.
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Sequence
Number

Location
(km from
origin)

Description

A

A6

AQ7

AO8

A09

Al10

All

13.0

247

35.9

54.0

57.4

62.5

81.3

Turing rght (south) on Anthony Henday Drive (Edmonton Ring Road, Hwy
traversing Looma Upland. PoirteixPins Plain located in the basin of tl
former proglacial Lake Edmonton can be seen to the north and east. L
Upland (Central Parkland Natural Subregjowith an undulating moraina
landscape is dominated by Dark Gray Chernozems and Dark Gray L
developed on mediuntextured Laurentide till. A band of Dark Gr
Chernozemic soils to the east parallels the Tour route and represent:
transitional zme between prairie vegetation to the west and forest vegetat
to the east. The area is partially covered by urban development.

Tour leaves the urban area vy 14 east. Entering the UNESCO Beaver
Biosphere Reserve which was established in 2016. See Sdcubrthis
guidebook for details about the Biosphere Reserve.

Leaving Looma Upland arehtering Beaverhills Upland (Dry Mixedwoc
Natural Subegion). Beaverhills Upland features the same glacial deposi
the Looma Upland. The primary difference is a more prominent humm
topography (knob and kettle moraine). Soils are predominantly Dark
Luvisols with lesser occurrences of Chernozemthe uplandsand a higher
proportion of Gleysols and Organic sailgoorly drained depressions

Exiting Hwy 14 and takingTwp Road 512 east across knamnd kettle
topography of the Beaverhills Upland; farms on both sides of the road.

Passinga small protected areaalledthe ParklandNA to the right (south).
Aspen forests cover much of thiA with shrubby grasslands found only «
southfacing slopes. There are small, rounded hills (knobs), with nume
ponds and wetlands (kettles) scattered throughout. Many of the ket
provide homes for beaver and nesting areas for ducks. This area isf plag

Beaverhills Upland and the Cooking Lake Moraine.

Hastings Creelsite. The area lies within the Beaverhills Upland and

Mixedwood Natural Subregion. Soils examined are a Dark Gray Luvisol
on fine loamy Edmonton Formation till degited by the Laurentide Ice She
in an upland siteanda Terric Mesisol in a nearby organic fen. Agricultural L
Suitability for uplands is Class 6T with extremely severe limitations dt
hummocky topography. The adjacent wetland has the AgricultButability
Class 6W due to very poor drainage. Refer to Sedtiohthis guidebook for
site-specific information.

Passing the Blackfo@ooking Lak@RAto the right (east). This 97 KnPRA
contains forests, pastures and wetlands. It is atirugde area that supports
variety of activities including agriculture, wildlife management, natural
extraction and outdoor recreation. Active wildlife management program
the area have created diverse habitats that support numerous wildlife spe
Recreational opportunities include horseback riding, cassntry skiing,
hiking, mountain biking and snowmobiling. The area provides excellent wi
viewing opportunities along its more than 170 km of equestrian and er
country ski trails. ThiBRAserves as a buffer zone for Elk Islaxie
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Sequence
Number

Location
(km from
origin)

Description

Al2

Al13

Al4
Al5

Al6

Al7

Al8

Al19

A20

85.9

90.9

99.1
103.5

114.8

132.1

135.1

135.8

137.4

Passing Elk IslandP to the right (east). Elk IslanNP (established 1913
194km?) lies withinthe Dry Mixedwood Natural Subregion and is a sanctt
of rolling woodlands and meadows dotted with és bogs and ponds, 48 k
east of Edmonton. Public interest in the conservation of rapidly dwinc
wildlife led to the establishment of a resenfer elk in 1906, which late
became EIlk IslandP. This park constitutes the core area of the Beaver |
Biosphere Reservgefer to Sectiomt.2 for more details)

Turning left est) at the intersection from Range Road 210 ontbe
YellowheadHighway (HwWyL6).

Turning right (north) fronHwy 16 ontosecondaryHwy830.

LeavingBeaverhills Upland (Dry Mixedwood Natural Subregion) and ente
Partridge Plain (Central Parkland Natural Subregion). The Tour is |&ail
Beaver Hills Biosphere Reserve and entering a prime agricultural
(Agricultural Land Suitability Gk& 2H). Partridge Plain has an undulat
landscape consisting of Black Chernozems developed on mediuiared
Laurentide till.

Hamlet of Josephburg. Tour is entering the PoiitecPins Plain for a 5 kr
stretch. This plain is formed in the Gial Lake Edmonton basin and
dominated by Black Chernozems on fiegtured glaciolacustrine deposit:
Tour will return back to the Partridge Plain just before the intersection v
Hwy 15.

Leaving Partridge Plain and enteriRgdwater Plain (Dry Mixedwood Natur
Subregion). The Redwater Plain has an undulating to ridged topograph
includes the Bruderheim Dune Field. Soils within the dune field are a cor
of Brunisols with a high proportion of Organic soils. Black Clems
developed on coarstextured sediments dominate in areas surrounding t
dune field. This boundary will be crossed heading south (from Redwater
back to Partridge Plain) after leaving the Bruderheim Dunes site.

Astotin Creek links twamportant conservation areas in central Alberta, tl
North Saskatchewan River valley and Elk IsldRdproviding an important
corridor for wildlife migration (Chen 2009).

Bruderheim Dune Field. Roadcgeento the left (west) exposes multipl
eolian dunes. The dune field is dominated by transverse dunes how
parabolic and barchan dunes are common as \Rdifer to Sectiord of this
guidebookfor site-specific information)

Bruderheim Dunessite within Redwater Plain (Dry Mixedwood Natul
Subregion). Soils examined are an Eluviated Eutric Brunisol on the uppet
of a transverse duneanda Terric Humic Mesisol in a nearby depressi
Agricultural Land Capability of the land is very low. bgdéahave extremely
severe limitations for sustained crop production (subclass 6MT)
depressions are not suitable for crop production (subclass 7WBV). Re
Sectionb of thisguidebook for sitespecific information.

May 2@2
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Sequence

Location

Description

After leaving the Bruderheim Dune site, the Tour backtrackdwy830 south
to Hwy 15 east

Leaving Partridge Plain arahtering PointeauxPins Plain. PointauxPins
Plain has an undulating landscape with predominantly Bl@hkrnozems
developed on fingextured glaciolacustrine sediments that were depositec
the basin of former Glacial Lake Edmonton. This proglacial lake, which cc
most of the Edmonton region, was impounded by the margin of the Laurer
Ice Sheet tohie north and east of this site, and as new drainage routes ope
such as along the Gwynne outlet and the North Saskatchewan River vall
level rapidly lowered. As the lake receded, water remained longest in
center of the basin, so this is whettee thickest sediments are located. Glac
Lake Edmonton sediments range from about 30 m to less than onesraed
include bedded silt and clay containing -iedted debris (dropstones) in th
deeper parts of the basin, to sands along its margins. Teedanents are
underlain by till except in very small areas where the till eroded before the
formed.

City limits of Fort Saskatchewan. Fort Saskatchewan is &im@d city alonc
the North Saskatchewan River. Its population in 2021 was387The city was
founded as a NorttWest Mounted Police fort andiaslater home to a large
provincial jail. The original fort was located across the river from the haml
Lamoureux, and Fort Saskatchewan opened a replica of the fort next

originalsite in 2011. Fort Saskatchewan is bordered by Strathcona Cour
the south and east, Sturgeon County to the north and west, andtyeof

Edmonton to the southwest. Sturgeon Countjoisatedacrossrom the North

Saskatchewan RiveFhe city is bestnown for its proximity to petrochemice
facilities of major companies, including Dow Chemical, Sherritt Internatic
Nutrien (formerly Agrium) and Shell Canada. It is also known for its flock
or so sheep that roam the Fort Heritage Precinct thghwut the summer
months, eating the grass and invasive weeds.

Dow Chemicaplant evident to the right (nortkeast). The Dow Chemic
Company is multinational chemical corporation headquartered in Midlar
Michigan, United States and is a suliasiy of Dow IncThe company is amon
the three largest chemical producers in the woilthw manufactures plastic
chemicals and agricultural products. With a presence in about 160 countr
addition to Canada, it employs about 54,000 peopteldwide. Dow has beel
called the "chemical companies' chemical comgangnsideringts sales are
to other industries rather than directly to enagse consumergWikipedia
2022b).

North entrance off Hwy 15 to major industrial plants, such adeSritt

International and Nutrien Fertilizer. Mixed sulphides are transported to
Sherritt International refining facilities in Fort SaskatchewResulting nicke
and cobalt products are sold to various markets, primarily in Europe, Japa
China. Ntrien is a Canadian fertilizer company based in Saskat

Number (km f_rom
origin)

Al19, A18, A17

A21 156.1
A22 158.1
A23 161.5
A24 163.7

May 2@2

Paged Edmonton Capital Region Soils T



Sequence
Number

Location
(km from
origin)

Description

A25

A26

A27

A28

A29

A30

A3l

A32

A33

166.3

167.5

168.7

170.0

189.4

195.2

198.4

199.3

200.9

Saskatchewar(Wikipedia 2022d)It is the largest producer of potash and tl
third largest producer of nitrogen fertilizer in the wofd/ikipedia 2022c)

Turning right (northwest) off Hwy 15 through Fort Saskatchew@n
commercial and residential areas.

Entering the North Saskatchewan River Valley (Central Parkland Na
Subregion) ortHwy 15. The North Saskatchewan Rivealley is about 50
deep and includes the river, its confined floodplain dhe steep slopes of the
valley. Regosols developed on alluvium in the valley bottom and colluviu
valley slopes are dominant. Minor soils include Black Chernozems and Gl
The river valley waa major meltwater channel during regional deglaciatic
serving as a drainage route during the final stages of Glacial Lake Edmol

Leavingthe North Saskatchewan River Valley and entering Namao |
(Central Parkland Natural Subregion). Narfdain idocated onan undulating
landscape with predominantly Black ChernozeBuwils areleveloped orfine-

to mediumtextured glaciolacustrine sediments deposited in the former Gle
Lake Edmonton basin.

ExitingHwy 15 and takingHwy 37 west. Sturgeon Industrial Patkntaining
one of the major refineries (NWR Sturgeon Refinery) and other faci
evidentto the right.

Sturgeon River. The Sturgeon River is ak?6lng watercourse&omprisinga
major tributary of the North Saskatchewan River. The river crosses Stui
County, which was namedtter this river.

Turning left (south) fromHwy 37 ontoHwy 2. Morainal landscapéMorinville
Plain)with patches of foresevidenta distane to the north (right) of theTour
route marks an edge of the Glacial Lake Edmonton basin.

Entrance ofHwy2 to the St. Albert Research Station. Located just north of
Albert, the St. Albert Research Station is an &@@e farm given to the
Universityof Albertain 2008 as a gift from the Bocock family. The farn
primarily used for agronomic and environmental research.

St. Albert Research Station si€entral Parkland Natural Subregion). S
examined are an Eluviated Black Chernozem developed on a meebtuned
glaciofluvial eskerand an Eluviated Black Chernozem developed on-f
textured glaciolacustrine sediments. Refer to Sectarf this guidebook for
site-specific information.

Tour returns to the Hwy 2 after leaving the St. Albert Research Station

Entering the northern limits of thedty of St. Albert (population 68,232
St.Albert is located on the Sturgeon River northwest of @ity of Edmonton.
It was originally settled as a Métis community and is now the setangest
city in the Edmonton Capital Region. St. Albert first received its town stat
1904 and was reachedylihe Canadian Northern Railway in 1906. Origin
St.Albert was separated from Edmonton by several miles of farmland.
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Location
Sequence

Number (korri g1]‘irr(1))m Description
1980s expansion of Edmonton's city limits placed St. Albert immedi
adjacent to Edmonton.

A34 207.1 Sturgeon River.

A35 210.7 CrossingAnthony Hendayrive (Hwy 216)and enteringthe City of Edmonton
heading south

A36 219.9 Enteringthe North Saskatchewan River valley on the winding Groat Road

AO01 223.8 Northern Alberta Jubilee Auditoriumend of Tour.

3 TOUR AREA

This Mid-Conference Edmonton Capital Region Soils Teatures the central part of Alberta and covers
two distinctly differentNatural Qubregions and land use regions, each with its own soils, climate, geology
and vegetative characteristics. The eastern partidthe Tourarea demonstrates hummocky topography,
the northeastern portionan eolian dune fieldand the northwestern portiorthe former Glacial Lake
Edmonton basin.

TheTourillustratesthe major soils, terrain, land use patterns and interesting feegunf the Edmonton
CapitalRegion, an area in central Alberta representative of the fegeassland transition zone of the
Great Plains of Canada currently referred to as the Central Parkland Natural Subregion. In addition, the
Tour will explore the soilsand landscapes of the southern extension of ey Mixedwood Natural
Subregion in the nortieast and a unique outlier east of Edmonton, which is represented by the
Beaverhills Upland, comprising the Cooking Lake and Beaver Hills moraines. The Touseshthea
variety of soil types in the immediate Edmonton areaGray Luvisolic toposequence developed on
mediumtextured glacial till in the Beaverhills Upland, a Eutric Brunisolic toposequence developed on very
coarsetextured eolian dunes in the northesand a Black Chernozemic lithosequence developed on
glaciolacustrine and glaciofluvial sediments north of Edmonton (Fsgudeand A5 in Appendix A

3.1 The Edmonton Region

Edmonton began as a ftrade post of the Hudson's Bay i@panyin 1795. No signifant settlement or
agricultural activity began in the area until a century later. Its population in 1878 was 148. Follbgving
formation of the Dominion of Canada in 1867 and the completion of the first transcontinental railway in
1885, settlers began tarrive in large numbers from Europe, the United States and eastern Canada. By
1904, when the city was incorporated, its population was 8,350. The fertile soils in thewyparted
extensive and ongoinagricultual activities The province of Alberta waseated as part of the Dominion

in 1905. By 191, 2ver 50,000 people lived in Edmonton and its suburbs. At the time dfitle Congress

of the International Society of Soil Science in 19f8 population was already over 500,000. As of 2021,
Edmonton hd a city population of 1,010,899 and a metropolitan population of 1,418,118, making it the
fifth largest city and sixtlargest metropolitan area in Canada.

The discovery of oil in the Leduc area in 1947 and the spectacular Atlantic No. 1 well, whicb(itsle

and caught firan 1948, started an oil boom in Alberta. As of 2019, there were tens of thousands of oil
and gas wells in the area. Major oil and chemical processing facilities were built in and around Edmonton,
increasing employment opportunities the EdmontorCapitalRegion.
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3.2 Physiography and Topography

TheTourareamainly lies withirthe Parkland Natural Region (Central Parkland Subrewiith}he Boreal
Forest RegiofDry Mixedwood Subregion) encroachinghe northeastand easiFigureA-2 in Appendix

A; Natural Regions Committee 200€levations across th@our area range from a minimum of
approximately 600 masl in the North Saskatchewan River valley in the north to a maximum of
approximately 750 masl at the highest portiontbé Beaverhills Uplanth the east.

3.3 Bedrock Geology

Bedrock geological units underlying theurarea are comprised of Upper Cretaceous sedimentary rocks
occupying the eastern limb of the Alberta Syncline (Lindsay et al. 1968). The bedrock dips gémtly to t
southwest so that successively younger units appear in that direction (St. Onge 1972). The three bedrock
formations described below are present in theurarea (Prior et al. 203FigureA-3in Appendix A

The oldest bedrock unit is the Belly Ri@pup, which outcrops in the northeastern part of the ar€hais
unit wasformed approximately 75 to 82 million yeaago(Alberta Geological Survey 2019). It consists of
marginal marine to nomarine, fine to coarsegrained sandstone, with minor beds gfay to brown
carbonaceous siltstone, coal and bentonite.

The Belly River Group sandstone formation is overlain by the daykabrowngray, marine to marginal
marine mudstone of the Bearpaw Formation, which occupies a narrow (less than 10 km wids arcu
outcrop that fringes the eastern and northern Beaverhills Upland between Tofield and Fort Saskatchewan
respectively. Predominantly mudstone, this formation also contains siderite and bentonite concretions,
some of which yield ammonites. The Bearpauwnfation developed approximately 73 to 75 million years
ago (Alberta Geological Survey 2019).

The youngest bedrock unit underlying the Tour area is the Horseshoe Canyon Formation which consists
of a pale gay, fine-grained feldspathic sandstone interbeddedth siltstone and bentonitic mudstone,

with laterally continuous coal seanf3alinity is often associated with soils developed on or near outcrops

of this formation, or on till derived mainly from it (Lindsay et al. 1988 ageof the Horseshoe Canyon
Formation is 67 to 73 million years old (Alberta Geological Survey 2019).

The three groups already described were originabognizedcollectively as the Edmonton Formation of

the Upper Cretaceous ag@riginally mapped as a formation from outcrops along the North Saskatchewan
River inthe Aty of Edmonton, it was later elevated to group status, in this region comprising the
Horseshoe Canyon, Battle and Scollard formations (Prior et al. 2013), whidie ¢iverolder marine to
marginal marine sandstones and mudstones of the Belly River and Bearpaw form&bmenton
Formation is a term still used by pedologists to reference source materials incorporated into glacial till in
the area Alberta Soil Inforration Centre 2016)

3.4 Surficial Geology

The Laurentide Ice Sheet advanced over the entire area in a general southerly direction during the last
glaciation, which culminated approximately 22,000 years ago. It deposited an extensive blanket of till of
variabk thickness, either directly across the bedrock surface, or above an intervening deposit of

discontinuous preglacial fluvial gravels and sands belonging to the Empress Group.

Two tills have been recognized in the stratigraphic sequence of the Edmonrilduey are distinguished
by differences in their depositional environments, with a lower, brown clay léénhaving been
deposited subglacially, and an upper, yellowlisbwn till interpreted as having a metiut origin, hence
the higher concentration focoarsergrained material. The composition of these tills is in large part
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controlled by the lithology of the underlying bedroffkigure A3 in Appendix APrior et al. 2013)Far
travelled, glacially transported pebbles to boulders from the Precambhaidsof northeastern Alberta,

as well as from quartzite gravels eroded from the Rocky Mountains by large preglacial river systems were
combined with locally derived material to form the tills. The till materials are usually relatively
impermeable and qué sticky, particularly when moisture content is high. Much of the-siagd fraction

in the tills is montmorillonite, which is derived from the local bedrock (Bayrock and Hughes 1962). Both
tills contain diffused calcium and magnesium carbopnateually one to three percent Two distinct
terrains are associated with the tills: (1) ground moraine, which forms a gently undulating till plain, and
(2) stagnation moraine characterized by hummocky topography consisting of prairie mounds, knobs and
kettles, eskes and local veneers of ice contact glaciolacustrine sediments deposited in small supraglacial
lakes.

Lower lying areas north and east of the Beaverhills Upland are covered by a widespread blanket of
rhythmically bedded, fineto mediumgrained silts and ays deposited within Glacial Lake Edmonton
during deglaciation at the end of the last ice age (Utting and Atkinson 2019). As the Laurentide Ice Sheet
retreated northwards from the Edmonton area, it blocked the regional drainage gradient, causing large
volumes of water to infill topographic basins that were impounded by the ice margin. The meltwater
within such proglacial lakes drained through spillways such as the Gwynne outlet to the south, and the
North Saskatchewan River valley to the northeast, whiaddneg after the Laurentide Ice Sheet retreated

off the Beaverhills UplandThe coarsegrained deposits occur along the margins of Glacial Lake
Edmonton, particularly in the western parts of the region, and are associated with three distinct
landforms:

1. Kames and deltas, which resulted from the drainage of meltwater along the preganSturgeon
Rivervalley into Glacial Lake Edmonton. These features are commonly pitted, due to parts of the
ice margin being buried by sediment. The subsequent melting oictisould cause the collapse
of material into thaw pits.

2. Alluvial features, suchsbars and terraces along the North Saskatchewan River valley, are the
result of incision and reworking of earlier sediments and landforms.

3. Sand dunes, which evolved after glaciation, when limited vegetation and strong winds
emanating from the retreating ice sheet mobilized sand from the kames and deltas, redepositing
it in large dune fieldsThe Bruderheim DuneFieldis dominated by parabolic dundsefer to
Figurel for dune types) However barchan andiransverse dunes are the most common near the
Tour stop(FigureA-7 in the Appendix A)

Occasional alluvium and coargeained outwash deposits of a more recent origin are scattered
throughout the area, as are the organicpssits currently forming in poorly drained sites.

FigureA-4 in Appendix Aorovides the locations and extemof the various surficial deposits the Tour
area
3.5 Climate and Vegetation

Vegetation and climate information is provided in Appendix C forttvee Natural Subregions (Central
Parkland and Dry Mixedwood) through which the Tour passes (Fig2iia Appendix A).

A The Tour begins in the Central Parkland (Parkland Natural Region) and passes through parts of
the Dry Mixedwood (Boreal Natural Region).

A Two of the soil sites are in the Dry Mixedwood (Hastings Creek and Bruderheim Dunes); one
(St.Albert Research Station) is in the Central Parkland.

May 2@2 PageB Edmonton Capital Region Soils T



Figure 1  Dune types(Brookfield2011).
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A TheTourmaps show an island of Dry Mixedwood in the Beaverhills UpRigdre A2 in
AppendixA). The name Beaverhills (a.kBeaver Hills) is indicative of the higher elevations of
this area. Much of Edmonton, St. Albert and Roit & { | (i Oukb&nédaressQarr at
elevations of less than about 700 masl. The transition to Dry Mixedwood from Central Parkland
occurs at about this elevation east, north and west of Edmonton.

A Slightly cooler, somewhat moister conditions at higher elevations favour the developrhent o
aspen stands on uplands with medittextured, moderately moist soils amine-dominated
and mixedwood stands on drier soils developed in coarse eolian deposits prevalent in the
northeast. The frosfree period is shorter as well.

A Landform changes fromlayey glaciolacustrine plains to hummocky till with numerous small
lakes and wetlands in pothole depressions to occasional occurrencesudetextured sand
dunes have also influenced soil development.

A Natural subregion polygons were defined in thisaangainly by soil patterns because most of
the native vegetation on arable lands has been removed over the last hundred years. The Black
Chernozems that help to define the Central Parkland have developed on dedpxtne=d
glaciolacustrine soils, some which occur at elevations above 700 masl. Dark Gray Luvisols
characteristic of the Dry Mixedwood in uplands have developed ortiin@mediumtextured
tills where topography limits cultivation, with organic deposits in numerous pothole wetlands.
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A Most ofthe Tourarea is within the Central Parklatitat is mostly cultivated. Trembling aspen
(Populus tremuloidgss dominant in scattered remnants of natural stands, with balsam poplar
(Populus balsamifejeand some white bircHBgetula papyriferaon moist lavlands andn
valleys. Grasslands and open meadow areas also occur infrequently, and native grasslands are
uncommon except where they have been protected.

A The Dry Mixedwood norteast of Edmonton and associated with the Beaverhills Upland east of
Edmonton (Figuré-2in Appendix Ais a variable mixture of trembling aspen, balsam poplar,
white birch and white sprucd?{cea glaucpwith the latter tree specie being most abundant in
mature stands. Open stands of jack piRén(us banksianawith lichen understories are common
on coarsetextured eolian dunes in the Bruderheim area northeast of Edmonkorower
terrain positions, where surface water accumulaggaminoid fens or black sprucBi¢ea
mariang-tamarack LLarix laricing dominated wooded fens develop. The accumulation of peat is
generally less than 100 cm deep.

The Central Parkland Natural Subregion is a dynamic ecotone between the grasslandsdotithehe
foothills to the west and the boreal forest to the north. In the past, the Parkland could have extended
northward into the Boreal Forest Region, and the area around Edmonton could have been grassland
(Schneider 2013Rettapiece (1969) reviewetthe literature and discussed the peglacial environment

of the forestgrassland transition zone of the Great Plains of Canada currently known as the Central
Parkland Natural Subregion. Immediately after the last glaciation, which ended approximated 22,0
years ago, tundra conditions existed in this zone. This was reportedly followed by a rapid warming trend
and a shift to prairie vegetation until approximately 5,000 years ago. During this warming period
temperatures are believed to have been 2 to 3°Cmer than the maximum temperatures of today. By
4,000 years before present, a slightly cooler, moister climfatd 1 S is débidvédQaihave been
prevalent. In conjunction with this cooling trend, the boreal forest is believed to have shifted southward.
From 1500 to 1850 a cooler climate than present (the Little Ice Age) is believed to have prevailed, and
from 1850 to the present there has been a general warming trend.

3.6 Soils

The Tour area lies withiBCALO of Alberta known athe Black/Dark Gragray S Zone of Central and
EastCentral Albertgd Appendix B)ThisSCAs characterized by a complex of Black Chernozems, Dark Gray
Chernozems, Dark Gray Luvisols and Gray Luvisols. The zonal soils of the Edmonton Region reflect their
position within the ForesGrassland Transition zone also known as the Central Parkland Natural
Subregion. This region displays a shift in dominance from Chernozemic soils south of Edmonton with their
thick huric horizors (Central Parkland Natural Subregido)Luvisolic soils othe Beaverhills Upland to

the east(Dry Mixedwood Natural Subregionyithin theTourarea, climate and vegetation conditions are

such that Orthic Black Chernozemic soils have developed on sites that had continuous grass cover during
the Holocene. At anyigen site, as the degree of forest cover increases both in time and space, eluviation
processes become correspondingly stronger, giving rise firstly to Eluviated Glteckozers, and
subsequently to Dark Gray Chernozems. These soils are intimately ssdobi#t in general the Orthic

Black Chernozems reflect more arid conditions, while the more strongly eluviated types occupy more
humid treed positions. The Luvisolic soils represent a stronger expression of eluviation. Dark Gray Luvisolic
soils develop de to a shift in the vegetation community, with forest species dominating over grassland
species. Where Gray Luvisols are dominant, it is likely that the deciduous forest plant community has
occupied these areas on a relatively continuous basis for a lopgeod, such as in the Central
Mixedwood Natural Subregion. While local relief in Treurarea is not great, it is sufficient to exert some
control on the distribution of soils through its influence on vegetation and microclimate (Pettapiecg 1969
Crownand Greenlee 1978).

May 2@2 PagelO Edmonton Capital Region Soils T



Local site conditionssuch as the nature of the parent material or the topographic position of the site,
may have a greater influence on the type of soil formed than the zonal controls of climate and vegetation.
Gleysols occupy a sifioant portion of the relatively flat terrain in the Glacial Lake Edmonton basin due
to the low permeability of parent materials. Organic soils occupy wetlands in the hummocky moraine east
of Edmonton where the wetter and cooler climateascompanied by higher relief topograpt§oils in

the dune fields form a complex of Brunisols on upkadd Organic Soils in depressions. Eolian dunes
formed during the deglaciation period of the Wisconsinan Glaciation along major meltwater channels are
now stabilizedby vegetation and are mostlfprested. Deforestation resulting from human activities or
forest fires may trigger reactivation of dune forming processes through wind erosion. Solonetzic soils
occupy considerable portions of tieurareaand ravedeveloped where the soil's parent material has
been influenced by the accumulation of soluble salts. This salinization resulted either from the discharge
of groundwater high in soluble salts, or the presence of saline bedrock near the surface.

Soils inthe Tour area can also be categorized as part of Land Systemhg PP PRSLIA OG | yRa&
recurring, or distinctive patterns of geomorphology, geology, topography, soils and vegetation or land use

at a scale of 1:250,000. The minimum size of a Land@ystone township (93 k) withan averagesize

of 3-5 townships (280 to 466 ki &Sovérnment of Alberta 2029. Land Systems are a derivative product

of the Agricultural Regions of Alberta Soil Inventory Database (AGRI&Enmenm of Alberta 2022,

TheTourarea outside of Edmonton and other major urban areas such as Fort Saskatchewan and St. Albert

is covered by the following seven Land Systems (Fig8ran Appendix A

A Looma Upland, Landscape is hummocky. Dark Gray Chernozems and Dark Geayd_uvi
developed on mediuntextured till. Minor soils include Gleysols afide-textured soils.

A Beaverhills Upland Landscape is hummocky. Dark Gray Luvisols developed on medium
textured till. Minor soils include Gleysols, Organic soils, Chernozenfmartdxtured soils.

A Partridge Plaig Landscape is undulating. Black Chernozems developed on méeiianed till.
Minor soils include Gleysoals.

A Redwater Plaiig Landscape is undulating with some dune complexes. Black Chernozems and
Brunisols developed otoase-textured sediments.

A PointeauxPins Plairg Landscape is undulating. Black Chernozems developédestextured
glaciolacustrine sediments.

A North Saskatchewan River Vallelandscape is a wide valley with one or more terraBésck
Chernozems and [Besols developed oavariety of fluvial and colluvial materidtsclude a
significant poportion of eroded soils

A Namao Plairg Landscape is undulating. Black Chernozems developed ondimedium
textured waterlaid sediments.

3.7 Land Use

The dominant lad use in the Edmonton region is agricultungajor crops include barley, tame hay, oats,
wheat and canola. Many farmers also include some livestock production in their farming entespiche
asraisingcattle, pigs, sheep, chickens and horses. Fsima is related to the legal subdivision of the land
into sections (square miles) and quarter sections (257 and grebpectively). Most farms consist of one,
two, or threequarter sections. Although hirddbourersare occasionally employed, most faranfilies,
using modern machinenygan handle operations themselves. The soil capability for agriculture in the
Edmonton region is relatively high with the major limitations to agricultural production being steep
topography in the Beaverhills Upland area dhe scattered occurrence of soil salts elsewhere.
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The dl and gas industry plays a major role in shaping economic activity in the Edmonton Area. Oil and gas
wellsoccurscattered across farm fields. Multiple pipelines transport hydrocarbons from produatieas

north and west of the city to the upgraders and refineries in and around Edmonton. Upgraders are
FIOAEAGASAE GKIG AYLINRBGS 02N adzLJANI RS£0 GKS ljdzlh £ A
viscous and dense, to synthetic crude oil. R&GiINA Sa | NB FIF OAf AGASAE 6KSNBE ONX:
into highervalue petroleum products like gasoline, diesel, aviation fuel and asphalt. There are also other
industries such as those that produce chemical fertilizers.

One major land use issue in the Edmonton Region is the competition between urban and agricultural
needs for land. Th@ty of Edmonton is expanding onto what is prime agricultural land, particularly to the
south. However, lowdensity housing developmentgealso occurring in areas where the land is less
suited for agricultural production. Such is the case where acreages from 2 to 15 ha in size have been
developed in the Beaverhills Upland, south and east of Sherwood Park. Recreational land uses age variabl
across the region. Elk IslatdP and the BlackfooCooking Lak®RA located east of the city, provide
summer recreational areas as well as excellent areas for-cagsiry skiing and snowshoeing in winter.

Another unique aredhat covers all of the Beeerhills Upland and a portion of the Looma Upland to the
west is the Beaver Hills Biosphere designated as a biosphere reserve in 2016 by the United Nations
Educational, Scientific and Cultural Organization (UNBS@@e A-1 in Appendix ARefer to the Hstings

Creek site description itne following sectiorfor further details about the reserve.

4 STOP 1: HASTINGS CREEK

4.1 Location

The site is situated 38 ksoutheast of the City of Edmonton, and 8 km northwest of the town of Tofield

within the Baver Hills B 2 4 LIKSNBE wSASNBS |4 pocHnQ b [Fdd FyR
also known as the Beaver Hills (Créeniskwacif f AGSNI ftf& aoSF@SN) KAtfagos
undulating upland region in Central Alberta. Theurwill examine a roadcugxposure, offering an east

to west transect through a classic hummocky moraine landscape (the Cooking Lake Moraine). This
exposure showcases the Uncas Series (UCS), a Dark Gray Luvisol developed on Edmonton Formation till
(Bowser et al. 196Howitt 1988 Alberta Soil Information Centre 2016). The efasiing slope drops off

into a narrow, confined channel occupied by Hastings Creek. Thefagdsy slope tapers into a typical

kettle basin which is slightly elevated relative to Hastings Creek. A TerrisdVi@sManatokan Series will

be examined in this depression.

Morphological description and results of laboratory anatysf the Uncas soil at the uplarsite are
presented in Tables 1 and 2 below.

Figure 2  Roadcut exposure through high reli@ummock (HC1).

nle Pl - el
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4.2 Land Use

The adjacent land is owned by theCQwww.natureconservancy.garhe And use is habitat conservation.
The land is a part of the Beaver Hills Biosphere Reserve.

Delaney Schlemko, éa ManagerNCC will give an onsite presentaticabout who theNCds, and how

they are helping keep the Beaver Hills wild by conserving and stewarding private land. The presentation

will feature the securement history and stewardship projects currenffRUISNB I & 2y b/ / Qa&

YI

The Beaverhills Upland or the Beaver Hills present a mix of land uses from rural communities and acreages
to farm fields (predominantly hay fields and pasture), forested areas, wetlands and small lakes. Active

conservationwithin the Beaver Hills dates back to the end of the 19th century. Recognition of the unique

ecological values of the Beaver Hills resulted in some of the eatl@smitmentsto conservation in

Alberta andCanada by botlprovincial andederal agenciesThe Beaverhills Timber Reserve (1880s) was

the first of its kind in Canada and provided the basis for the Cooking Lake Forest Reserve (1899), Elk Park

(1906; forerunner to Elk IslandlP and subsequent protected areas. Today, designated parks and
protected areas account for a quarter of the region. Additional areas are secured through a variety of
conservation mechanisms that help to safeguard the rich biodiversity and natural features of the region.

In 2002 the staff at Elk Islan8iPidentified the need & address unprecedented pressures from rapid

growth and increased economic activity in and around Cooking Lake Moraine. The Beaver Hills was
designated as a biosphere reserve in 2016 by UNESCO. UNESCO biosphere reserves are established to

help foster and Isare scientific, indigenous and local knowledgexplore new ways of living that solve
global challengesaiwvw.beaverhills.cawww.biospherecanadaatbiospherereserve3. To carry out the

complementary activities of nature conservation and natural resource use, biosphere reserves are
organized into three interrelated zones, known as the core area, the buffer zone and the transition area.

TheTourwill pass the core area of this reserg¢he Elk IslandNPand the BlackfoeCooking LakRAG
after leaving the Hastings Cresike.
4.3 Field Description
HC1 (Uplandoil Pit)
A Soil Classification: Dark Gray Luvisol, Uncas Soil Series (UCS)
A Elevation: 72%nasl|

A Location; UTM E381564, N5917828, Zone 12U, Datum WGS84
SE Sec 18, Twp 51, Range 19, W4M

HC2 (Wetlandoil Pit)
A Soil Classification: Terric Mesisol, Manatokan Soil Series (MNT)
A Elevation: 722 masl

A Location: UTM E381488, N5917845, Zone 12U, Dti@$84
SE Sec 18, Twp 51, Range 19, W4M

Climate and Ecosite

A The site is situated in the transitional zone from the Dry Mixedwood Natural Subregion to the
Central Parkland Natural Subregion representing a grasslarehl transition. The average
frost-free period in this area is 100 days and the average annual precipitation is 460 mm
(Natural Regions Committez006 refer to AppendidxCfor climate information).
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A This locality is situated within SCA 10 known as the Thick Black/DasG@wagoil Zone of
Centrd and EasCentral Albertdrefer to AppendixB for details) SCA 10 is characterized by a
mix of thick Black Chernozems under grasslands, and Dark Gray Chernozems and Gray Luvisols
under aspen forests. Depressions are typically occupied by Gleysolsmiitioaproportion of
Organic Soils (Alberta Soil Information Centre 2@®/ernment of Alberta 2022cTypical soils
for the Dry Mixedwood Natural Subregion are Orthic Gray Luvisols under modensgitly
drained aspen forests. Significant areas of Dady&uvisols are dominant, particularly in
cultivated areasNatural Regions Committez006).

A The current AGRASID database indicates an Agricultural suitability subclass of 2H for upland
areas within the 6%m? polygon that includes the Hastings Creek site (Alberta Soil Information
Centre 2016). This 2H subclass land has slight limitations that may restrict the growth ef small
grain crops due to insufficient growing degree days. Locally, the hummocky topogeysTely
limits agricultural suitability due to steep slopes and complex landscape pattern (subclass 5TK).
Depressions occupy 20 to p@rcentof the areaandare class 5W landscapeith severe
limitations due to excess water (Kjearsgaard 196gronomidnterpretations Working Group
1995).

Vegetation

The Dry Mixedwood Natural Subregion is characterized by aspen forests and cultivated landscapes, with
fens commonly occurring in lolying areas. Vegetation at the Hastings Creek site is represented by a
natural stand of trembling aspen mixed with balsam poplar and scattered white spruce veterans in the
tree layer. The understory includes beaked hazelr@orylus cornuta redosier dogwood Cornus
stolonifergd and wild prickly roseRosa acicular)s The forat floor is mostly covered by leaf litter, with
patches of bunchberryGQornus canadengiand sarsaparillaAfalia nudicaulis The site is disturbed by a

road cut, a fence and several decades of cattle grazing, but it is now under some protection fatr habi
conservation since it was purchased by M@CWetland athe HC2 site is a graminoid fen with low shrub
cover. The peripheral part of the depression is forested and is dominated by \(@&dixsp.) white birch

and balsam poplar.

Parent Materials

Fne-loamy Edmonton Formation till of Laurentide origin is the parent material at this site (Alberta Soil
Information Centre 2016). Table 1 shows that the till contdivesto 10 percentcoarse fragments, is 10

to 30 m thick and is moderately calcareous\tt 1988). This till contains shale fragments that originated

from the Upper Cretaceous Bearpaw Formation (Bowser et al. 1962). Glacial deposits in the Hastings Creek
area are assigned to the Cookibgke til] one of four types of tills analyzed acrossstcentral Alberta

by Twardy et al(1974).The closest locatioanalyzed in their article is located 5 km northwest of the Tour

stop (Twardy et al. 1974Depressions ithe hummocky landscape at the Hastings Creek site feature
veneers of organic fen peat and fhugeained glaciolacustrine sediments overlying the Edmonton
Formation till.

Landform

A hummocky landscape with knob and kettle topography formed during the rgedtid disintegration of

a stagnant ice mass (FiguréAn Appendix A). This morainal landscape has class 5 slopes (10 to 15%) with
high relief topography. The upland site is located1slimpe with a west aspect and represents a roadcut
crosssection of amorainal hummock (knob) (Figure 2). Fens and marshes with bowl and horizontal
surface expressions occupy depressions.
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Drainage

Welldrained soils in upper and mi&lope positions. Poorly and very poorly drained soils in surrounding
depressions. The landgoa has a very abrupt transition from weltained to poorly drained soil.

Tablel Morphological description of UncaSoil SeriegHC1)

Horizon Depth Description
Depth (cm)| (cm)
LFH 1-0 Fresh and moderately decomposed forest floor, boraadedwood, leaf
litter, 0-2 cm thick
Ahel 0-10 Black (10YR2/1.5m)adk gray (10Y41.5d) silt loam to very fine sandy

loam, friable, moderate, fine to medium granular structure, 10 to 15%
subrounded gravels with some cobbles and stones;caloareous,tsong
micro-faunalpedaurbation, 415 cm thick

Ahe2 10-20 Very dark brown (10YR2/2ndark grayish brown (10YR4/Zilt loam to
very fine sandy loanfriable, moderate, medium granular to moderate, fin
to very fine subangular blocky structure, 10 td¥dSubrounded gravels with
some cobbles and stones, noalcareous, diffuse lower boundary,-14 cm
thick

Ae 20-35 Very dark grayish brown (10YR3/2m), light brownish gray (10YR6/2d) s
loam, friable, weak, very fine platy structure, 10 to 15&brounded gravels
with some cobbles and stones, nealcareous, clear, wavy lower boundar
9-17 cm thick

BA 3548 Brown (L0YR4/3 m10YR5/3d}andy clay loanslightly hard, moderate,
strongvery fine subangular blocky structure, 10 to 189brounded gravels
with some cobbles and stongson-calcareous, diffuse, wavy lower
boundary, 1323 cm thick

Bt 48123 | Dark brown (10YR3/3m)rdwvn (10YR4/3d¥andy clay loamhard, strong
medium blocky gradinmto strong coarse blockstructurewith depth, good
clay skins, ped surfaces darker thithe matrix (up to 10YR3/2), 10 to 15%
subrounded gravels with some cobbles and stones, abundant fine to ve
fine exped roots, nowalcareous, diffuse wavy lower boundary;&%cm
thick

BCk 123141 | Dark olive brown (2.5Y3/3m), light yellowish brown (2.5Y6/3d) sandy clay
loam, hard, prismatic to coarse blocky structure, 10 to 15% subrounded
gravels with some cobbles and stones, strongly calcareous, diffuse lowe
boundary, cleavage planes in the till materisd, to 20 cm thick

Ckgj 141-150 | Dark olive brown (2.5Y3/3m), light yellowish brown (2.5Y6/3d) sandy clz
loam, slightly hard, massive, 10 to 15% subrounded gravels with some
cobbles and stones, common, fine to medium, faint to distinct mottles,
strongly cécareous, white streaks of free carbonates visible in the matrix
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Table2 Laboratory analyses of Unc&wil SeriegHC1)

Horizon Depth pH (03 N Base Exchangeabl€ations (meg/100 g)
(cm) H.O Total (%) | Total(%) | Sat (%0 Total Ca Mg Na K

LFH 1-0 7.4 31.61
Ah 0-10 7.5 4.39 0.29 110 31 23.0 6.2 <0.2 1.86
Ahe 10-20 7.4 2.54 0.17 100 17 12.8 3.4 <0.2 0.64
Ae 20-35 7.9 0.49 0.05 93 7 55 1.8 <0.2 0.17
BA 3548 7.6 0.65 0.09 100 19 13.0 5.8 <0.2 0.39
Bt 48-123 7.5 0.69 0.07 120 22 154 6.6 <0.2 0.35
BCk 123141 7.8
Ckgj 141-150 8.2

Horizon Depth CaCQ@Equiv. ParticleSze Distribution (% <2 mm fractioh Textural Class

(cm) (% Sand Silt Clay

LFH 1-0
Ah 0-10 48 36 16 Loam
Ahe 10-20 49 35 16 Loam
Ae 20-35 55 30 15 Sandy Loam

BA 3548 40 28 32 Clay Loam

Bt 48123 43 25 32 Clay Loam

BCk 123141 3.96 44 26 30 Clay Loam
Ckgj 141-150 3.74 46 28 26 Sandy Clay Loam

5 STOP 2: BRUDERHEIM DUNES

5.1 Location

The site is situated 37 km northeast of the @ifyedmonton and 7 km north of the town of Bruderheim

Fd pocpHQ b [FTUD®P YR MMHcpyQ 2 [2y3d [,2hO@kit&@ SR H
showcases an eolian dune field with transverse, barchan and parabolic dunes formed during the
deglaciatiom of the Wisconsin Glaciation, about 12,08C (radiocarbon dated) years ago (Dalton et al.
2020). The soil complex in this dune field consists of sandy Brunisols on rapidly drained dunes and Organic
soils in very poorly drained depressions. Brunisolsdaminated by the Primul&oil SeriegEluviated

Eutric Brunisol). Depressions are occupied by a variety of Organic soils with some Gleysols in transitional
areas Government of Alberta 2022cPreviouslythis soil complex wamapped as Orthic Regosols on
eolian sands with Organic soils in depressions (Bowser et al. 1962). Brunisols of the Suin&saieand

a Mesisol of the Manatoka8oil Seriewill be examined during th&our.

Morphological description and results ofblaratory analyses of the Primula and Manatokan soils are
presented in Tables 3, 4 and 5 below.
5.2 Land Use

Agricultural Land Capability of the land is very low. Uplands have extremely severe limitations for
sustained crop production due to very coarse soittiees and the steep slopes typical of the dunes in this
area. Depressions are not suitable for crop production due to excess (Fadgired).
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The land in this region provides valuable natural resources. Sand and gravel exploration along the North
Saskathewan River expands into this dune field. Walls of a small borrow pit will be examinedTaitthe

stop (Figure3). A larger, partially reclaimed borrow pit can be seen on the map immediately north of the
Tourstop. Another valuable resource in the areavier from the nearby North Saskatchewan River. The
water is used by industrial facilities, such as upgraders and refineries. The Shell Scotford upgrader and the
NWR Sturgeon refinery are situated west of the site on land with very limited agricultumiti@. Oil

and gas wellarescattered across the dune field.

The area includes dunes that are prone to wind erosion and wetlands that provide valuable wildlife
habitat. Land conservation activities include the creation of multiple Natural Areas (NodkerfBeim NA,
Astotin Creek NA, etc.) and the promotion of environm&igndly activities (hiking, biking, equestrian,
etc.). An example of the latter is the Shiloh Youth Ramdghich is hosting theTour at this site
(www.shilohhope.com/summecamp). Recreational activities in the area also include the use of ATVs,
which have resulted in significant damage to parts of the landscape.

Figure 3 Primula Soil Serieprofile (BD1) Figure 4 Graminoid fen (BD2)
| ;‘%&f 208 ! o -

———

5.3 Field Description
BD1 (Upland Soil Pit)

A Soil Classification: Eluviated Eutric Brunisol, Primula Soil Series (PRM)

A Elevation: 634 masl

A Location: UTM E370255, N5970003, Zone 12U, Datum WGS84
SE Sec 30 Twp 56 Range 20 W4M

BD2(Wetland Soil Pit)
A Soil Classification: Terric Humic Mesisol, Manatokan Soil Series (MNT)
A Elevation: 629 masl

A Location; UTM E370315, N5970032, Zone 12U, Datum WGS84
SE Sec 30 Twp 56 Range 20 W4M
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Climate and Ecosite

A Thesiteis situated in the Dry Mixedwood Natural Subregion representing a grasstaed|
transition. The average froftee period in this area is 100 days and the average annual
precipitation is 460 mm (Natural Regions Committee 2006; refer to Appendix {hfatec
information).

A This locality is situated withiBCA 10 of Alberta known as the Thick Black/Dark-Gray Soil
Zone of Central and EaGentral Alberta. SCA 10 is characterized by a mix of thick Black
Chernozems under grasslands and Dark Gray Chemwoand Gray Luvisols under aspen
forests. Depressions are typically occupied by Gleysolsinglhisions ofOrganic Soil8runisols
that are dominant in the Bruderheim Dune Field comprise a minor proportion of SCA 10 because
of the limited extend of eadin sands within this larg@CAAlberta Soil Information Centre 2016;
Government of Alberta 2022c).

A Agricultural suitability subclass 6MT for upland soils indicates extremely severe limitations for
sustained production of smagjrain crops due to coarseistextures and the steep topography
of the dunes. Annual cultivation is not recommended even on an occasional basis. Wetlands,
which occupy approximately iercentof the area, are class 7W land and are not suitable for
agriculture due to excess watekgronomic Interpretations Working Group 1995; Alberta Soll
Information Centre 2016).

Vegetation

The Dry Mixedwood Natural Subregion is characterized by aspen forests and cultivated landscapes, with
fens commonly occurring in lelying areas. Vegetation #te Bruderheim dunes field is a complex of jack
pine and mixedwood forests on uplands and graminoid fens in depressions.

The area was affected by the Bruderheim forest fire in May 2009. That fire burned over 2,800 ha of forests
in the dune field. Some boed trees are still visible at the site. Vegetation at the BD1 soil pit is mostly
graminoid with small jack pine stands. Shrubs are predominantly bearl¥aioétaphylos uvairsi with

some bog cranbernMaccinium vitisdaead and prickly rose. The wathd site (BD2) is a graminoid fen
dominated by marsh reed gras€dlamagrostis canadengisnorthern reed grassQ; inexpansaand
sedgesCarexsp.), with a low percent shrub cover dominated by willows (Figure 3). The transitional zone
to the upland commauity is dominantly forested by white birch, willow, and balsam poplar. Trembling
aspen and white spruce make a smaller contribution to the vegetation in the transitional zone.

Parent Materials

Very coarsdextured eolian deposits dominated by fine to mewfisand (Alberta Soil Information Centre
2016). Depressions in this ridged landscape feature organic fen peat over eolian sands.

Landform

Transverse dunes form ridges with slope class B@E%) topography; depressions between ridges have
organic bowl topogaphy with slope class 1 to 2-8%0) (Figure & in Appendix A). The upland site is
located on an upper slope of a transverse dune with an east aspect.

Drainage

Rapidly drained soils occur in upper and +slipe positions; very poorly drained soils occdppressions
between ridges. The landscape has a very abrupt transition from rapidly drained to very poorly drained
soil.
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Table3 Morphological description of Primul&oil Serie¢BD1)
Horizon Depth Description

Depth (cm)| (cm)

LF 1-0 Discontinuous layer of weakly decomposed foliage

Ah 04 Very dark brown (L0YR2/3m) to dark brown (10YR3/3d) moist very friab
loamy sand, weak medium granular structure, abundant fine and very fif
random rootsno coarse fragments, necalcareous, no witles, wavy
boundary, 2 to 7 cm thick.

Aegj 4-19 Brown (10YR4/3m) to pale brown (10YR6/3d) dry loose loamy sand, sin
grain, few fine and medium random roots, wavy boundary, 17 to 23 cm {

Bm 1965 Dark yellowish brown (10YR3/4m) to yellowish brown (10YR5/4d) dry
slightly hard loamy sand, weak medium subangular blocky structure, fey
medium vertical rootsno coarse fragments, necalcareous, no mottles,
gradual boundary 45 to 60 cm thick.

BC 65-92 Dark yellowish brown (10YR4/4m) to yellowish brown (10YR5/4d) dry lo
loamy sand, single grain, few medium vertical roats coarse fragments,
non-calcareous, no mottlesyavy boundary 10 to 20 cm thick.

Ck 92-120 | Brown (10YR4/3m) to pale brown (10YR®/8ry slightly hard medium san
single grain, very few medium vertical roots, weak effervescence, diffust
segregations of secondary carbonates, no coarse fragments, no mottles

Table 4 Morphological description of Manatokarsoil Serie¢BD2)
Horizon Depth Description

Depth (cm) | (cm)

Om 0-45 Moderately to strongly decomposed sedge peat, very dark brown
(7.5YR2.5/2), von Post decomposition class increases from 5 at the top
at the bottom of the horizon, plentiful fine random rootspn-calcareous,
gradual boundary, 40 to 50 cm thick

Oh 4578 Strongly to almost completely decomposed sedges peat, very dark brow
(10YR2/2m), von Post decomposition class increases from 7 at the top {
at the bottom of the horizonnon-calcareousmixed with mineral material
at the bottom, 35 to 40 cm thick

Cg 78120 | Dark gray (2.5Y4/1m) wet nesticky loamy sand, single grain, no roots, nc
coarse fragments, nenalcareous, no mottles, thin layer of loamy material
at the top.
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Table 5 Laboratory analyses dPrimula Soil Serie@8D1)

Horizon pH C CaC@ N C/N Base Exchangeable Cations
Total Equiv. (%)| Total Sat. (%) (meq/100 g)
HO Cad (%) (%) Ca Mg Na K
Ah 6.2 1.52 <0.20 0.08 19 62 3.3 0.7 | <0.2 | 0.24
Agj 6.5 0.30 <0.20 <0.02 0.9 04 | <0.2 | 0.32
Bm 5.9 5.8 0.12 <0.20 <0.02 84 3.3 1.0 | <0.2 | 0.58
BC 7.2 7.3 <0.20
Ck 8.4 7.0 5.55
Horizon EC SAR Available Nutrients (ppm) Particle Size Distribution Textural Class
(dS/m) (% <2 mm fraction)
N-NO; P K SSulfate Sand Silt Clay
Ah 5 54 92 6 86 6 8 Loamy Sand
Aej <2 46 | 117 8 84 10 6 Loamy Sand
Bm 0.56 0.2 2 21 | 211 78 88 4 8 Loamy Sand
BC 0.29 0.1 88 8 Loamy Sand
Ck 0.31 0.2 90 2 8 Sand

6 STOP 3: ST. ALBERT RESEARCH STATION

6.1 Location

The site is situated 10 km north of Edmonton and 3 km nortBtofAlbert on StAlbert Research Station
land (53°42'N Lat. and 113°38'W Long).

The area lies within the former basin of Glacial Lake Edmonton, which drained from the region about
12,000%“C (radiocarbon dated) years ago (Dalton et al. 2020). This exastfollowed by a potential
readvance of a lobe of Laurentide ice across glaciolacustrine sediments in this area. A range of landforms,
including a number of eskers, was formed during this readvance (Utting and Atkinson 20IR)ui

examine Chernaamic soils developed on a glaciolacustrine plain (SARSFijtee6) and on an esker
composed of loamy glaciofluvial sediments (SARS2 site). This esker is a nathéasest oriented

ridge that follows a meandering pattern of the former meltwater chal FigureA-8 in Appendixd). The
fine-textured glaciolacustrine sediments surrounding the esker are saline at depth and form a very gently
undulating plainFigureb). The salts originate from marine shale underlying the Quaternary sediments.

Morphological description and results of laboratory analyses of the Ponoka and Malmo soils are presented
in Tables 6, 7 and 8 below.

6.2 Land Use

Located just north of St. Albert, the St. Albert Research Station is aac8)(B24 ha or 5 quarter sections)
farm given to the University in 2008 as a gift from the Bocock family. The farm is primarily used for
agronomic and environmental research. Funding from the Alberta Government has enabled the
construction of new infrastructure on the site, including a fieddearch center complete with a meeting
space, machine shop and equipment storadaiyersity of Alberta 2022

The City of St. Albert celebrates a rich history that dates back over 150 years and is often called Alberta's
Finest City. Founded in 1861 bytliea Albert Lacombe, St. Albert at the time was the oldest,-fastified
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community in Alberta and once was the largest agricultural settlement west of Winnipeg. Today, St. Albert
is a bustling city with over 66,000 residen@tyof St. Albert 202R

Both, SARS1 and SARS2 soil pits are located in cultivated farm fields outsstlebtiEhed research plots.

Figure 5  Gently undulating glaciolacustrine landscape Figure 6  Ponoka Soil Series
(SARSR profile (SARS1)

6.3 Field Description

SARSL1 (Upland $#it on an Esker)
A Soil Classification: Eluviated Black Chernozem, Pddoik&erie§POK) cultivated variant
A Elevation: 691 masl

A Location; UTM E326138, N5953142, Zone 12U, Datum WGS84
NW Sec 28, Twp 54, Range 25, W4M

SARS2 (Upland Soil Pit bacustrine Plain)

A Soil Classification: Eluviated Black Chernozem, M8oilcSerie§MMO), cultivated variant with
saline subsail

A Elevation: 68 masl

A Location; UTM E326@, N592965 Zone 12U, Datum WGS84
NW Sec 28, Twp 54, Range 25, W4M

Climate and Ecosit

A Central Parkland Natural Subregion of grassiaockal transition. The average frefiee period
in this area is 102 days and the average annual precipitation is 441 mm (Natural Regions
Committee 2006; refer to Appendix C for climate information).

A This bcality is situated within SCA 10, known as the Thick Black/Dark33agySoil Zone of
Central and EasTentral Alberta. SCA 10 is characterized by a mix of thick Black Chernozems
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