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PREFACE 

A field study (soi1 survey) of the characteristics, distribution, and quality of 
the soils in the Hinton-Edson area of Alberta (N.T.S. Map Sheet 83F) was 
initiated in the fa11 of 1966. Since most of the area is presently under long term 
lease to North Western Pulp and Power CO. Ltd. of Hinton, the soils were 
examined and mapped with a bias towards forestry applications. The results of 
this study are presented in this report and on a soi1 map and forestland capability 
map. 

This was a reconnaissance soi1 survey in which traverses were made at one to 
two mile intervals, while soi1 inspections were made at one-quarter to one-half 
mile intervals along traverse lines. Aerial photographs and detailed forest caver 
maps were used to establish soi1 and topographie boundaries. 

Four maps (inside back caver) supplement this report. The two soi1 maps, at 
a scale of two miles to one inch, show the location, shape, and extent of the 
individual soi1 areas and the main topographie features. Soi1 areas are identifïed 
on the maps by symbols and colors. The two forestland capability maps, also at 
a scale of two miles to one inch, represent an interpretation of soi1 survey data 
for the continued production of lodgepole pine. These maps yield information 
on statistically defmed soi1 capability classes, soi1 and land factors for management, 
groupings of soils of approximately equivalent performance, and predictions of 
yield under natural management. 

Early sections of the report outline historical and cultural highlights of the 
Hinton-Edson area. This is followed by discussions on environmental aspects of 
the region and their relationships to soils. An evaluation of certain trends in soi1 
formation pertinent to the area is also presented. 

The report outlines in considerable detail the system that was employed in 
soi1 mapping. This system differed somewhat from the usual soi1 survey approach 
in Alberta in that soils were mapped as soi1 associations within the confines of 
soi1 geomorphic units. Soi1 series were recognized, but were used essentially as 
aids in soi1 sampling and in the cataloguing of information. This approach was 
found to be of considerable advantage in mapping soi1 distribution over the 
complex topography of the Hinton-Edson area. Each soi1 association was sub- 
divided into soi1 mapping units and each mapping unit into soi1 series. 

In the report soils are described on the basis of soi1 associations. Each soi1 
association is described as to the material on which it occurs, the Iandforms and 
topography on which it is found, its interna1 and surface drainage, and the texture 
of its soils. Each soi1 mapping unit is described and its properties and distribution 
are related to other units and topography. Block diagrams are employed. 

The final portion of the report outlines soi1 survey interpretations for forestry, 
agriculture, and engineering. A statistical procedure is used to group the 
soils for forestry purposes into capability classes, subclasses, and performance 
groups. These units are then interpreted in terms of estimated productivity and 
management of individual soi1 areas for lodgepole pine. Actual predictions of 
productivity are shown on the forest-land capability map. The ARDA soi1 capa- 
bility system is used to group the soils for agricultural interpretations. Engineering 
interpretations are done on the basis of soi1 associations. 

Three appendices follow the report. The first is a detailed compilation of the 
individual soi1 mapping units and the acreages they caver. The second is a discussion 
on the classification of the soils. Included in this portion are detailed descriptions 
of soi1 series and a summary of the soi1 chemical characteristics. The final 
appendix is a glossary of frequently used soi1 and geological terms. 
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SUMMARY 

The report on the soils of the Hinton-Edson area covers approximately 
3,644,OOO acres in west central Alberta (National Topographie Map Sheet 83F). 
This area covers the range of four physiographic regions; Alberta Plains, Alberta 
Plateau-Benchlands, Rocky Mountain Foothills, and Rocky Mountains, and varies 
in elevation from about 2,800 feet in the east to about 8,600 feet in the southwest. 
Climate varies with the physiography and altitude, but in general it is subhumid 
continental with a summer maximum of precipitation. Potential evapotranspiration 
about equals expected precipitation. Except for small farming areas near Edson 
and lesser areas near Hinton, the area is entirely forested. Dominant tree species 
are lodgepole pine, white spruce, aspen, and alpine fir. Englemann spruce is en- 
countered at high altitudes. Much of the forest is being harvested for pulp. 

The map area was glaciated by a number of ice sheets during the Pleistocene. 
Because these ice sheets were relatively thin, the pre-Pleistocene landforms were 
only partially modified. Parent materials of most soils consist of weathered 
products of glacial materials. In local areas materials of Recent origin-loess, 
alluvium, colluvium and organic, cari be found. 

Orthic Gray Luvisols (two varieties), Bisequa Gray Luvisol and Eutric 
Brunisols, are the most common profile types in the area. These are distributed 
over the landscape in relation to zones of soi1 reaction, soi1 lithology and landform. 
Soils contaminated at the surface by calcareous loess have Brunisolic Gray 
Luvisol morphology. Poorly drained soils are Orthic and Rego Gleysols and Low 
Humic Eluviated Gleysols. Organic soils are Mesisols and Humisols. 

A statistical technique (Duncan’s New Multiple Range Test) was used to 
evaluate the soils for forest capability. Each soi1 association was compared 
relative to other soils mapped in the area in an attempt to define groups of soils 
which have equal forest capability under natural management. These groups were 
then assigned capability classes, after which they were subdivided into capability 
subclasses and performance groups. 

Approximately 9 per cent of the total map area has soils belonging to soi1 1 

association capability class A. Forests in this class increase their volume at a mean Lsj i 3 
rate of 111 CU. ft./ac./yr. based on mean increments at rotation age (60 yr 
area classed in soi1 association capability class B, 33 per cent of the map area, 
has soils capable of producing mean increments of 65 CU. ft./ac./yr.; that in soi1 
association capability class C, 22 per cent of the area, has soils producing mean 
increments of 56 CU. ft./ac./yr. The lowest group, soi1 association capability class 
D, covers about 22 per cent of the area. This class consists of Organic and 
Gleysolic soils and produces mean increments of about 41 CU. ft./ac./yr. The 
remaining 14 per cent of the area consists of mountains, open water, disturbed 
land, river banks and alluvium; assessments were not attempted for such areas. 

In addition to forestry potentials comments are made on agricultural , and 
engineering evaluations of the soils. 
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Soi1 Survey and Land Evaluation 
of the Hinton-Edson Area, Alberta 

THE 

LOCATION, EXTENT, AND POPULATION 

The Hinton-Edson area is covered by National 
Topographie System Map Sheet 83F and covers about 
3,644,OOO acres in west central Alberta. This area is 
confined between 116°00’ and 118”OO’ west longitude 
and between 53”OO’ and 54’00’ north latitude. It spans 
the range of four physiographic areas (mountains, 
foothills, elevated plateaux and lowlands) and, apart 
from a small area north of Edson and minor areas 
near Hinton, it is entirely forested. 

Total population in the Hinton-Edson map area 
is approximately 9,025. However, about 93 per cent 
of the total population is concentrated in the two 
major centers of Hinton and Edson. The remainder 
is scattered along Highways 16 and 47, around B&lé 
Lake, and in a farming area north and northeast of 
Edson. 

HISTORICAL DEVELOPMENT AND ECONOMY 

During the fur trading era, the Athabasca River 
was a favored route to the Pacifie posts. In 1810, 
David Thompson spent several weeks camping at 
B&lé Lake in preparation for crossing the Con- 
tinental Divide via the Athabasca and Whirlpool 
rivers (Irish, 1965). He reported the presence of a 
cabin on an island in Brûlé Lake indicating that white 
traders had already penetrated the Upper reaches of 
the Athabasca River. Just prior to 1814, a small post 
was built on Brûlé Lake at the mouth of Solomon 
Creek. This was called “Jasper House” by some and 
“Rocky Mountain House” by others. Several years 
later this post was moved to the site of the present 
monument on Jasper Lake. 

‘The Yellowhead Pass was discovered in 1826 
(Irish, 1965). Shortly afterwards three notable visitors 
passed through the area: David Douglas, the dis- 
tinguished botanist, Father de Smet, a Belgian mis- 
sionary after whom the de Smet Range is named, 
and Paul Kane, the famed painter of Indians. The 
Cariboo gold rush of 1859 and 1860 saw many people 
use this route to get to the gold fields. In 1862, the 
“Overlanders”, a group of 150 people, including one 
woman and three children, travelled the Yellowhead 
Pass on their way from Fort Garry, Manitoba to 
Quesnel and Kamloops, British Columbia. 

Activity along this route declined considerably 
after the gold rush, but increased again in 1871 when 
British Columbia joined confederation. At this time a 
search began to iïnd the most favorable route for the 
Trans-Canada railway through the Yellowhead Pass 
and the first route survey was completed in 1876. In 
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1895, James Swift established a farm near the present 
town site of Jasper, and a few years later, Frank 
Seabolt founded a ranch south of the present hamlet 
of Entrante. 

It was the railway that eventually brought moder- 
nization to the region and led directly to the develop- 
ment of the fïrst two population centers in the map 
area-Edson and the “Coal Branch”. The Grand 
Trunk Pacifie and Canadian Northern Railways were 
completed in 1911 and 1914 respectively (Irish, 1965) 
and were amalgamated as part of the Canadian Na- 
tional Railways in 1917. Edson, originally established 
as Heatherwood, was incorporated as a town in 1911. 
In that same year the first school and the first bank 
were established. Soon thereafter Edson became a 
starting point to the north, and mail and settlers 
travelled along the Grande Prairie trail by stagecoach 
and horseback from Edson to Grande Prairie from 
1911 to 1915 (Within Our Borders, Nov. 1967). Edson 
remains today as a divisional point for the Canadian 
National Railways, and serves a modest farming 
population. The 1970 statistics show it to have a 
population of 3,832. 

The “Coal Branch”, a general region in the south 
central portion of the map area, was developed as a 
result of the need for coal for the railways. An 
American by the name of Jack Gregg first discovered 
coal in the region between 1895 and 1900 (Lake, 1967). 
Several more discoveries were made between 1906 
and 1909. About 1908 coal was discovered near Brûlé 
and also near Hinton. 

Commercial exploitation of coal began about 1911 
after railway branch lines were built to service the 
mines (Lake, 1967). The first mines were located at 
Coalspur, Lovett and Mountain Park, and a11 mines 
were underground (strip mining started about 1944). 
The “Coal Branch” reached its peak in production 
during the Second World War when about 1.5 to 2 
million tons per year were produced by up to 10 indi- 
vidual companies. About 16,500, people lived in the 
various small settlements which dotted the “Coal 
Branch” at that time. 

After the Second World War, diesel oil began to 
replace steam as a source of power for the railway 
and this was the beginning of the decline of the “Coal 
Branch”. By 1960, only two mines were still operating 
but at very low capacity. Because of lack of employ- 
ment, most inhabitants were forced ta leave the area. 
“Ghost” towns with their slag piles (Plate 1) are the 
only reminder of former, prosperous mining com- 
munities. In 1956, Inland Cernent began quarry 

11 



Plate l-An abandoned coal mine at Coalspur, Alberta. Such mines 
are common throughout the “Coal Branch” region. 

operations at Cadomin, but the employment potential 
in this enterpirse was rarely more than 20 men. 
Lumbering and employment in various govemment 
agencies now maintains a relatively stable population 
in the “Coal Branch” of approximately 450 people. 

The deteriorating state of the coal industry after 
the Second World War brought economic stagnation 
to the entire area except for Edson, which by this time 
had stabilized as a railroad and agricultural tenter. 
Some lumbering operations associated with sawn 
timber, railway ties, and fente posts were maintained 
throughout the rest of the region, but these were 
generally on a small scale. Recently Edson has 

received considerable benefit from the discoveries of 
oil and natural gas. 

In the early 1950’s it was announced that Hinton 
had been chosen as the site for a pulp mill. North 
Western Pulp and Power CO. Ltd., a subsidiary of the 
St. Regis of New York, began construction in 1955, 
and the mil1 went into production in 1957. Commerce 
followed on the heels of the pulp mil1 and Hinton, 
which originated as a small hamlet associated with 
the coal industry, quickly rose to its present 
population of 4,461. A further economic boom to the 
town occurred in the late 1960’s when the coal indus@ 
was reactivated due to Japanese contracts for coking 
grade coal. Hinton was established as the hub of the 
service industries feeding the mining operations at 
Grande Cache and Luscar. With its strategic location 
on the Yellowhead Highway adjacent to the Rocky 
Mountain Front Ranges, Hinton derives considerable 
additional income from both long distance heavy 
transport and tourism. 

The one economic factor most significant to the 
development of the region was the establishment of 
the pulp mill. The mil1 directly employs 650-700* men 
and women, but a considerable number are also 
employed by suppliers of contracted services to the 
mill. The pulp wood lease is about 4.1 million acres of 
which about 10,000 acres are harvested each year. 
The mil1 produces approximately 195,000 tons of 
“Alberta Hi-Brite” nuln ner vear: this is the best 
quality Kraft pulp ha&fâcturéd in Alberta if not in 
the world. 

‘Persanal communication-Mr. J. C. Wright. North Western Pulp and Power CO. Ltd. 

THE ENVIRONMENT 

PHYSIOGRAPHY 

The Hinton-Edson map area spans the transition 
zone between the interior plains and the mountains. 
The altitude in the east Central portion of the area is 
about 2,800 feet but increases gradually to about 
8,600 feet in the southwestern corner. This change 
in elevation occurs within a distance of approximately 
70 miles. 

Several physiographic subdivisions are recognized 
in the area. Bostock (1970) assigns it to the Interior 
Plains Region and the Rocky Mountain Area of the 
Cordilleran Region. He subdivides the Interior Plains 
into the Alberta Plateau and the Alberta Plain, and 
subdivides the Rocky Mountain Area into the Southern 
Rocky Mountains and the Rocky Mountain Foothills. 
The Atlas of Alberta (Gov’t. of Alta., 1969) assigns 
the area to the Eastern and Western Alberta Plains 
of the Interior Plains Region, and in the Rocky Moun- 
tain and Rocky Mountain Foothills of the Western 
Cordillera Region, Roed (1968) divides the area into 
the Rocky Mountain Front Ranges, Rocky Mountain 
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Foothills and Interior Plains Regions. He further sub- 
divides the Interior Plains into tablelands, benchlands, 
lowlands, Jarvis Lake Valley, and buried valleys. 

There is general agreement amongst the three 
authors at broad levels of classification, but serious 
problems in terminology and areal projection occur 
at lower levels of subdivision. For this reason, an 
independent approach was taken in this report and the 
area was subdivided as shown in Figure 2. This sub- 
division was based on land form, regional climatic 
conditions, general elevations, and local relief but was 
somewhat tempered by modal soi1 distributional pat- 
terns. 

Interior Plains Region 

The Interior Plains is the largest physiographic 
region in the map area. It lies approximately east and 
northeast of the tightly folded belt of the Foothills, 
and occupies the region that is underlain by very 
gently tilted Mesozoic and Tertiary strata (Douglas 
et Ql., 1970). 
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Figure 2-Physiographic Subdivisions. 

Albèrta Plains Division margins of the area, increased intensity of eluviation 
This is the continuation of the Alberta Plains as tends to bleach the Upper portion of the Ae horizon 

defined by Acton et al. (1960) and is equivalent to resulting in the expression of a soi1 subzone in which 
the Edson Lowland as defined by Roed (1968). It con- most Orthic Gray Luvisol profiles have a single Ae 
sists of a general lowland relative to the rest of the horizon, but in which others have a bleached Upper 
map area, and exists as such because it is underlain and a normal lower Ae horizon.* At the boundary 
by a bedrock surface which is of low local relief. In between the Alberta Plains and the Alberta Plateau- 
places the bedrock outcrops at the surface, but in Benchlands divisions, the severity of eluviation has 
general it is buried by glacial deposits of considerable reached the point whereby an incipient Bfj horizon 
but variable thickness. The general landscape is one begins to appear at the contact between the Upper 
of gently undulating to very gently rolling ground and lower Ae horizons. This results in the expression 
moraine (Plate 2), level to gently undulating lacustrine of a second soi1 subzone in which “bleached” Orthic 
tracts, and gently rolling dune topography. This area Gray Luvisol soils predominate, but in which there 
extends in elevation up to about 3,400 feet but gen- are significant inclusions of Bisequa Gray Luvisol soils. 
erally centers about the 3,000 foot contour. 

Normal Orthic Gray Luvisol soils predominate in l The latter soils having a grayish, upper Ae horizon and a yellowish brown, IoWer 

this area. The Bt horizon is compact and firm and Ae2 horiion, are cakd “bleached” Orthic Gray Luvisols in the remainder of this 
report. This distinguishes them from L‘n~nnaY Oflhic Gray Luvisols which bave a 

shows thick, obvious clayskins. Towards the Upper single Ae horizon. 
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Plate 2-Gently undulating topography typical of the Alberta Plains 
physiographic division. Note tbe incidence of aspen poplar 

vegetation. 

Throughout the area lime is found in the profile at 
depths ranging from 15 to 30 inches. 
Alberta Plateau-Bencblands Division 

This division consists of the general upland which 
lies between the Alberta Plains on the east and the 
Rocky Mountain Foothills to the west. It is underlain 
by very gently dipping Cretaceous and Tertiary strata. 

Plate 3-Dissected topography of the Alberta Plateau-Benchlands 
physiographic division. Snags of an old burn are shown in the 

foreground. 

The most general feature of the region is the presence 
of smooth upland areas separated by wide, dissected 
valleys. A typical example of such an area is the 
Mayberne upland in the northeastern portion of the 
map area (Plate 3). The southeastern portion of the 
map area is devoid of plateaux but consists of long, 
sloping, dissected benchlands extending from the 
Foothills to the Plains. Occasionally bedrock outcrops 
at the surface, but in general the region is covered 
by Pleistocene sediment, the thickness of which is 
highly variable but commonly less than 10 feet. This 
division ranges in altitude from about 3,000 feet to 
about 4,400 feet, but hills may rise to about 5,000 
feet. This area is approximately equivalent to bench- 
lands and tablelands as defined by Roed (1968) and 
to the Alberta Plateau as described by Bostock 
(1970). 

Two general soi1 zones exist in this region. At lower 
altitudes soils developed on medium-textured, upland 
sites have “bleached” Orthic Gray Luvisol profiles. 
Associated with these are weakly expressed Bisequa 
Gray Luvisol soils. Increasing elevation appears to 
accentuate both the incidence and degree of expres- 
sion of the Bisequa profile SO that at higher altitudes, 
the soi1 associations become reversed and consist of a 
predominance of Bisequa Gray Luvisols with asso- 
ciated “bleached” Orthic Gray Luvisols. Throughout 
the general region lime occurs in the profile at depths 
ranging from 25 to 60 inches. The only exception to this 
is the area of the Athabasca River valley which con- 
tains a unique collection of soils with lime throughout 
the sola. These Will be discussed in a later section. 

Western Cordillera Region 
The Western Cordillera region occupies the south- 

western portion of the map area. It is made up 
dominantly of intensely folded and faulted sedimen- 
tary strata, and occurs at altitudes considerably higher 
than those of the Interior Plains. 

Rocky Mountain Foothills Division 
This division occupies a general northwest-trending 

zone between the Rocky Mountains and the Interior 
Plains. It consists of a series of distinct, predominantly 
“razor-back”, approximately parallel ridges which are 
aligned in a northwestern to southwestern direction. 
Local relief is commonly less than 100 feet but may 
be as much as several hundred feet (Plate 4). 

Bedrock consists of highly folded strata of 
Cretaceous and Tertiary ages. This is covered by a 
thin till deposit to which considerable colluvial mate- 
rial has been added. The Rocky Mountain Foothills 
occur within altitudes of 3,800 to 5,500 feet. The 
eastern extremity of the area is drawn to be approx- 
imately equivalent to the Pedley and Wildhay faults 
(Irish, 1965). 

Soi1 patterns in the Foothills are similar to those 
prevalent at the Upper elevational levels of the Alberta 
Plateau-Benchlands: undulating to gently rolling areas 
contain “bleached” Orthic Gray Luvisols and Bise- 
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Plate 4-Highly dissected, strongly rolling to hilly topography 
typical of the foothills. 

qua Gray Luvisols; strongly sloping and highly eroded 
areas have Eutric Brunisols and Dystric Brunisols. 
The lime content of the parent materials and the 
depth to lime are locally very variable, and many 
soils have modal reaction values throughout the soi1 
sola of less than pH 5.5. 

Rocky Mountain Division 
The Rocky Mountain Division occurs in the extreme 

southwestern portion of the map area and includes 
parts of the Boule, Nikanassin, Miette, and Jacques 
ranges. These are parts of a continuous series of 
mountain ranges stretching southward from Alaska. 
The portion covered by the map area is composed 
exclusively of sedimentary strata that have been in- 
tensely folded. Sculptured glacial features such as 
cirques, arêtes, horns, and U-shaped valleys are 
prominent. Valley bottoms contain a variety of fluvio- 
glacial features. Altitudes range from about 5,000 to 
8,600 feet and local relief cari be very high (Plate 5). 

GEOLOGY AND SOIL PARENT MATERIALS 
Bedrock Geology 

The map area, in terms of bedrock geology, cari 
be divided into two units. The Interior Plains region 
is underlain by rocks belonging to the Paskapoo 
Formation of Paleocene age. This formation consists 
of weakly consolidated beds of sandstone and silt- 
stone, with interbedded strata of shale, coal and chert 
conglomerate (Roed, 1968). Upland plateau areas are 
often capped by thin beds of cobbly grave1 which are 
composed mainly of metaquartzite cobbles. 

Bedrock in the Foothills division is composed of a 
thick sequence of clastic rocks belonging mostly to 

Plate S-Hilly topography with extreme local relief in the Rocky 
Mountains. View from Luscar Mountain. 

the Brazeau Formation of Late Cretaceous age (Roed, 
1968). Due to the intense folding and faulting which 
has occurred throughout this region, local, elongated 
exposures of Wapiabi, Cardium, and Blackstone 
Formations and members of the Blairmore Group may 
also be found (Currie, 1969). 

The Front Ranges of the Rocky Mountains, which 
occur to the west of the Foothills, consist of carbonate, 
argillaceous and arenaceous rocks of Devonian to 
Permian age (Mountjoy, 1962). 

Surficial Deposits 
The entire map area was covered by ice sheets 

during the Pleistocene. The disintegration of the ice 
resulted in the deposition of a variety of materials of 
glacial and postglacial origin, the weathered product 
of which formed the parent materials of the soi1 in 
most cases. In certain local areas a redistribution of 
materials occurred during Recent times. 

The principal surficial deposits found in the map 
area are till, lacustrine sediments, glaciofluvial sedi- 
ments, preglacial gravels, and Recent deposits (Figure 
3). Each of these is discussed as follows: 
Till 

During the Pleistocene, the Hinton-Edson area was 
subjected to the activity of glaciers which originated 
in two separate areas. The first of these, called the 
Continental or Eastern glacier, moved in a south- 
westerly direction from its provenance in the Canadian 
Shield area. The Cordilleran or Western glacier orig- 
inated in the mountains of British Columbia and 
spread eastward. The contact zone between deposits 
of the two glaciers was mapped originally by Roed 
(1968). 
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TABLE l-Relative Age of Till Units (after Roed, 1968) 

Name of Till 

Relative Age 

Youngest 

Oldest 

Glacial Advance 

5 
4 

3 

2 

1 

Glacial Stages 

2 Late 
4 
2 

Middle 

â Early 

Woodfordian 
Altonian 

Cordilleran Source 

Drystone Creek 

Obed Till 

Marlboro 
and 
Raven Creek 

- 

Evidence of “Early” 
Cordilleran Advance 

Continental Source 

- 
- 

Edson 
and 
Maybeme 

Marsh Creek 

TABLE 2-Characteristics of Tills Recognized in the Soi1 Survey 

Soi1 
Association 

Edson 

Origin Texture 

Continental medium 

Color 

dark yellowish 
brown to olive 
brown 

Lime Content Region Mapped 

moderate to Alberta 
low Plains 

Mayberne Continental medium dark yellowish 
brown 

IOW Alberta 
Plateau- 
Benchlands 

Marlboro Cordilleran medium yellowish brown moderate to 
to olive brown low 

Alberta 
Plateau- 
Benchlands 

Obed Cordilleran medium to olive brown to moderate to 
coarse grayish brown high 

Alberta 
Plateau- 
Benchlands 

Robb Cordilleran medium grayish brown 
to olive brown 

generally low, 
locally very 
variable 

Foothills 

Errington Local medium to dark grayish moderate to 
Alpine coarse brown high 

Foothills 

Roed (1968), on the basis of rock stratigraphie 
units, identified seven tills in the Interior Plains 
area and has interpreted them to indicate at least 
three and possibly up to five glacial advances. A 
summary of the relative stratigraphy of the various 
tills is shown in Table 1. An overlap is shown between 
Early Pinedale and Woodfordian (“Classical” 
Wisconsin) glaciations. 

Currie (1969), working in the Foothills, identified 
three till deposits, calling them Marlboro Till, Local 
Till and McLeod Valley Till. 

During the course of the soi1 survey, it was found 
practical to recognize Obed, Marlboro, Edson, and 
Mayberne tills. Soi1 associations* were established on 
*Refer to section on Methods of Suwey. 

these materials using the names attached to the tills. 
Marsh Creek and Raven Creek tills of Roed (1968), 
however, were not recognized. The Errington soi1 asso- 
ciation was established on material which was 
approximately equivalent to Roed’s Drystone Creek 
till; the latter name was not used for the soi1 asso- 
ciation because the materials were mapped in non- 
coincident areas. The three tills mapped by Currie 
(1969) in the Foothills were combined into the Robb 
soi1 association in an attempt to circumvent the ex- 
tremely complex parent material patterns present in 
these regions. Table 2 summarizes the differentiating 
properties of the tills which constitute the parent 
materials of the various soi1 associations. 

A characteristic common to a11 till units in the area 

. 
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except the Errington association is the presence of 
well rounded metaquartzite cobbles; stones in the 
Errington association are angular and subangular, 
and of variable composition. It was found that the 
cobbles and stones generally are concentrated in 
local areas with the result that Obed and Errington 
associations could be consistently recognized as being 
exceedingly stony.The Edson association is slightly to 
moderately stony while Marlboro, Mayberne, and 
Robb associations are commonly moderately to very 
stony. However, within the last-named three soi1 
associations, mappable units exist in which the 
incidence of stones is greater than normal for that 
unit, and this necessitates the use of a stony phase 
mapping symbol. It was observed that such areas 
occur consistently in regions contiguous to elevated 
plateaux capped with preglacial cobbly gravels and 
the incidence of cobbles was greatest on the leeward 
side of the plateau. This phenomenon is diagramma- 
tically illustrated in Figure 4. 

Usual Directnon of GlactaL Ice Movement 

Figure 4-Schematic representation of the relationships among 
preglacial gravels, stony phase till, and normal till. 

The dominant glacial deposition landform asso- 
ciated with till is ground moraine with relatively low 
local relief. Although this landform is very common 
throughout the Foothills and Interior Plains, the till 
deposit is relatively thin, with the result that the 
underlying bedrock landforms are covered but not 
masked. Hummocky dead-ice moraine, lobate end 
moraine and lateral moraines occur over small parts 
of the area. Flutings and drumlins are common on 
the general upland bordering the Foothills. These are 
usually composed of a thin layer of till overlying 
bedrock, and may have a local relief varying between 
5 and 30 feet with extremes up to 100 feet (Roed, 
1968). 

Lacustrine Deposits 
Lacustrine deposits are very common in the low- 

land areas of the Alberta Plains as well as in the 
vicinity of Lendrum Creek and the Erith River in the 
Alberta Plateau-Benchlands. Thickness of the deposits 
is highly variable ranging from several feet up to 
40 feet but an average thickness of about 10 feet cari 
be expected. Thicker deposits tend to be fine-to 
medium-textured and moderately to strongly cal- 
careous, whereas thinner deposits are commonly 
medium-textured and moderately calcareous. Alter- 

nating dark and light bands, which may be varves, 
are common in certain areas north of Edson. 
Elevational extremes of the lacustrine material range 
from 2,900 to 3,200 feet in the vicinity of Edson but 
up to 3,400 to 3,600 in the vicinity of Lendrum Creek. 
The soi1 association established on thick, homogenous 
lacustrine material is called Lendrum. 

Heterogeneous lacustrine material containing 
isolated pebbles and cobbles occurs sporadically 
throughout the map area. Lime content is usually 
moderate to low. It is found at elevations ranging 
from 3,000 to 3,600 feet in vicinity of Oldman’ Creek 
and the Athabasca River, to 4,000 to 4,200 feet in the 
region of Wroe and Pinto Creeks, and up to approxi- 
mately 4,600 feet in the Tri-Creek Watershed Basin. 
These deposits are always found adjacent to major 
and semi-major drainage channels in positions such 
that they extend from the drainage channel to the 
nearest significant rise of land. They commonly overlie 
ice-contact deposits. This material was probably 
formed as a result of the development of ice-marginal 
lakes as the glacial ice retreated from the uplands to 
the lower lying preglacial valleys. The Tri-Creek soi1 
association was established on this deposit. 

Topography associated with lacustrine materials 
varies from gently undulating to gently rolling, with 
occasional local areas being moderately rolling. These 
materials usually mask but do not obliterate the 
underlying, irregular topography. 

Glaciofluvial Deposits 
Glaciofluvial materials are sediments deposited by 

glacial streams on land (Thwaites, 1963). In the map 
area, these deposits include gravels and cobbly 
gravels, sands, and some overlay sand materials. 

Outwash grave1 and sand deposits are exposed 
primarily along the valleys of the Athabasca, Wildhay 
and Berland rivers, and along Jarvis and Pinto creeks. 
They are also found in various locations as isolated 
deposits such as the esker and kame complexes near 
Emerson Lakes and Maskuta Creek, and as isolated 
terrace and meltwater deposits along the McLeod 
and Pembina rivers, along ‘Dismal Creek, near Wolf 
Lake, and north of Hornbeck. Roed (1968) mentions 
the presence of various meltwater channels such as 
Sundance Creek in which outwash deposits are 
expected but are not exposed at the surface. 

Outwash deposits are characterized lithologically 
by the presence of well-rounded metaquartzite pebbles 
and cobbles (for purposes of this soi1 survey). Very 
coarse grained materials having an abundance of 
pebbles and cobbles are considered to be gravels and 
are mapped as the Jarvis association. Other coarse 
grained deposits containing occasional pebbles are 
considered to be outwash sand and are mapped as 
the Blackmud association. Lodge association was used 
to distinguish sand deposits which were less than 20 
inches thick; such deposits may be of aeolian rather 
than alluvial origin: 

Paired river terraces are the ‘most common land- 
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forms associated with outwash deposits, and the best 
examples are found along the Athabasca and Wildhay 
rivers. The Hinton Terraces (Stene, 1966) consist of 
two, large, paired, outwash terraces found at 
about 200 feet and 100 feet above the present level 
of the Athabasca River. Other landforms include a 
large esker complex north of Emerson Lakes with 
local relief of up to 50 feet, and kames of various sizes 
which are scattered irregularly throughout the area. 
The extensive grave1 deposits that occur in the broad 
valley containing Jarvis Lake are pitted. A minimum 
amount of aeolian redeposition has occurred with 
these materials. 

A number of small-scale deltaic deposits occur 
sporadically throughout the region. Roed (1968) 
describes the largest of these, the Marlboro Delta, as 
representing deposition from meltwater flowing from 
the Marlboro Glacier into the glacial lake which was 
present in the Edson area. The delta is made up of 
large-scale, high-angle, cross-strata consisting of 
pebbly sand and Sand, with inferred current directions 
ranging from northeast to south and southwest. 
Sands of such deltaic deposits are included in the 
Blackmud soi1 association. 
Preglacial Gravels 

Roed (1968) describes three types of preglacial 
gravels: Tableland gravel, Lowland gravel, and Buried 
Valley grave]. Only the Tableland grave1 Will be 
discussed in this report since the latter two units are 
invariably buried beneath Pleistocene deposits. 

Tableland grave1 outcrops on various upland 
plateau areas. It is composed predominantly of 
rounded metaquartzite cobbles and pebbles, with 
lesser amounts of feldspathic and quartzose sand- 
stones. The inter-cobble matrix is made up of various 
proportions of quartz, fine grained muscovite, clay and 
silt. This material is common in the region of the 
Mayberne tower and the Obed tower, and occurs on 
top of High Divide Ridge in the area south of Hinton. 
In certain regions the deposit may be up to 10 feet 
thick. This material is mapped as the Summit soi1 
association. 

Topography associated with this deposit is usually 
relatively flat to undulating. In certain areas these 
deposits are crushed and used as road building 
materials. 
Postglacial Deposits 

Passage of the Pleistocene Epoch did not terminate 
the deposition of materials which would ultimately 
become soi1 parent materials. Alluvial materials of 
Holocene age are presently in a dynamic state of 
erosion, transportation and deposition, and are found 
in ail drainage channels. They also accumulate as fans 
in areas characterized by spectacular changes in relief. 
Colluvial deposits occur as mixed colluvium-till materials 
throughout the foothills and mountains. Organic 
materials, another material of Holocene origin, 
develop in a11 lowland areas subject to continua1 or 
relatively continua1 groundwater discharge. 

For the purposes of the soi1 survey, organic 
deposits with unconsolidated peat accumulation 
greater than 24 inches are mapped as the Fi&le 
complex, while poorly drained soils with less than 
24 inches of unconsolidated peat are called the Erith 
complex. Alluvial soils are mapped as the Alluvial 
complex. Colluvial deposits were always mapped in 
combination with other materials and therefore were 
not given a name. The presence of colluvium in any 
particular area cari be determined by referring to the 
soi1 legend. 

Deposits of postglacial aeolian materials occupy 
extensive areas in certain portions of the map area. 
Two prominent dune fields, called the Edson and 
Rosevear dune tïelds (Roed, 1968), occur in the 
eastern portion of the map area. Both consist of very 
fine to fine grained Sand which is built up to form 
U-shaped dunes with local relief up to 15 feet. The 
Sand in the Edson dune field was derived from the 
Marlboro Delta and from the floodplain of the McLeod 
River; that in the Rosevear dune field was derived 
from outwash or alluvial floodplain deposits related 
to the initial high level flow of water along the course 
of the pre-existing McLeod River (Roed, 1968). Both 
dune fields are stabilized by heavy growth of vege- 
tation. Other minor areas of stabilized dunes cari be 
found throughout the area. Soils developed on these 
materials are mapped as the Heart soi1 association. 

The only active dune field occurs along the east 
shore of Brûlé Lake. This field derives most of its 
Sand from the shores of Brûlé Lake and the floodplain 
of the Athabasca River in Jasper National Park, and 
owes its existence to periodic strong winds which are 
funnelled down the Athabasca River valley. The de- 
posits are up to 50 feet thick in the vicinity of Brûlé 
Lake, but thin very rapidly towards the east. This 
material is commonly medium and coarse Sand in 
regions where dune formation is active, but it changes 
gradually to the east to a combination of fine Sand, 
very fine Sand and silt, in which case it covers the 
general region between Solomon Mountain and Dale- 
hurst as a loess blanket that varies in thickness from 
one, to several feet (Dumanski, 1970). The eastern 
vestiges of this deposit occur near Galloway. 

Landforms associated with this material vary from 
parabolic dunes and elongate blowouts in regions near 
Brûlé Lake, to a general loess plain strongly reflecting 
the underlying topography. Sand shadows, found on 
the leeside of topographie highs or in hollows in the 
ground surface, are common. 

CLIMATE 
The map area is located east of and immediately 

adjacent to the Rocky Mountains. In general, it ex- 
periences a subhumid, continental climate with long, 
cold Winters and moderately mild summers. However, 
the general physiography of the area, with increases 
in elevation from east to west, suggests subtle climatic 
zonation in accord with the gradua1 increase in 
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elevation. The entire area is subject to warm chinook 
winds during the winter. 

The portion. of the Alberta Plains centering in the 
Edson area is described by Bowser (1967) as an area 
where precipitation is usually adequate but where it 
is not considered practical to grow wheat because 
of the frequency of damaging frosts. Mean annual 
precipitation at Edson is about 21 inches with 75 per 
cent of this falling as rain (Figure 5). Prior to 1950, 

Figure J-Mean monthly temperatures and quartile precipitation 
probabilities for Edson. 

the frost-free period (minimal daily temperatures 
greater than 32’F) was 59 days; during the sub- 
sequent years it has increased to 14 days (Longley, 
1967). January is the coldest month with a mean tem- 
perature of 8OF and August is the warmest month 
with a mean temperature of 66” F. 

Entrante is the only station with long-term 
weather records for the Alberta Plateau-Benchland 
region. Pertinent data from this station is summarized 
in Figure 6. Bowser (1967) describes the Alberta 
Plateau-Benchlands region as an area where the 
amount of precipitation is usually adequate, but where 
the average frost-free period is SO short that it is not 
practical to grow cereal crops. Mean annual preci- 
pitation at Entrante is approximately 20 inches with 
about 72 per cent falling as rain. The frost-free period 
prior to 1950 was 42 days, but has increased to 66 
days in the subsequent period (Longley, 1967). July 
is the warmest month with a mean temperature of 
59°F while January is the coldest month with a mean 
temperature of Il” F. 

Figures 5 and 6 illustrate both mean monthly tem- 
peratures and quartile precipitation probabilities, and 
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Figure 6-Mean monthly temperatures and quartile precipitation 
probabilities for Entrante. 

substantiate the suggested variante in climate 
between the two areas. The 25 per cent and 75 per 
cent probability levels, which predict the chance of 
receiving less than a given amount of moisture for 
any particular month, are indicated by the arrows. 
The dots joined by dashed lines represent the 50 per 
cent probability level, and are a close approximation 
of the long-term mean monthly precipitation. The 
data indicate that in the Alberta Plains the peak in 
precipitation occurs in July but the peak in tempera- 
ture occurs in August. On the Alberta Plateau-Bench- 
lands the peak in precipitation occurs during the 
months of June, July and August while the peak in 
temperature occurs during July. MacIver (1970) 
reports potential evapotranspiration values for both 
the Edson and Entrante stations as being equal to or 
just greater than the expected precipitation for the 
50 per cent probability level. Consequently, the chance 
of the soi1 attaining a dry state is greater on the 
Alberta Plains than on the Alberta Plateau-Benchl- 
lands. 

Analysis of climatic data for the Foothills area is 
difficult. This is a region with topography that is 
characterized by relatively high local relief and long 
slopes. Unfortunately, a11 climatological stations are 
maintained at l’ire towers which invariably are located 
on heights of land. Consequently, with cold air draining 
downslope each night, such records are of minimal 
use in terms of biological significance. In general 
terms, it may be stated that when compared to the 
Alberta Plateau-Benchlands, this region tends to be 
cooler and more moist. July is the warmest month 
with a mean temperature of about 55’F. Maclver 
(1970), using a thermal dew-point recorder to define 
the effect of slope on air temperatures in the Hinton 

SOIL SURVEY -HINTON-EDSON ARJCA 21 



area, found daily maximum temperatures to be at the 
midslope position. Daily minimum temperatures were 
lowest at the valley bottoms and highest at the hi11 
crests. 

In conclusion it may be stated that climate remains 
an elusive variable in this area. It is a function of 
and reflects the combined effects of a general rise in 
elevation, differences in local relief, and the rain- 
shadow effects of the mountains. Chinook winds, 
which occasionally stream outward from the Cadomin 
and Athabasca gaps, provide local climatic influences. 

VEGETATION 
The entire map area, except for areas around 

Edson and Hinton which are cultivated, is covered 
by forests of various types. These forests have been 
classifïed and zoned by Moss (1955), and by Rowe 
(1959). 

Observations made during the course of the soi1 
survey indicate a general but not necessarily co- 
incident agreement with the work of Rowe (1959), 
except for the portion of the area covered by the 
Alberta Plains. In this latter area the forest vegetation 
is dominated by aspen poplar (Populus tremu- 
loi&) and therefore should be considered as part of 
the Mixedwood Section B.18a rather than as part of 
the Lower Foothills Section B. 19a. This concept is 
included in the remainder of this discussion. A 
representation of Rowe’s (1959) forest regions for the 
area under study is shown in Figure 7. 

sc*,e IN MIL1S 
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Figure 7-Forest regions in the vicinity of the Hinton-Edson map 
area (after Rowe, 1959). T-tundra; 1-east slope Rockies section; 
5-Douglas fir and lodgepole pine section; lga)-mixedwood section; 

19a)-lower foothills section; lk)-Upper foothills section. 

The vegetation of the map area is discussed 
according to the original physiographic subdivisions 
{Figure 1). It should be remembered that observations 
cited in this section represent only general con- 
clusions; no attempt is made to list the multifarious 
variations of vegetation which are present in the area. 

Alberta Plains Division 
Uncultivated, well drained uplands, particularly at 

elevations below 3,000 feet, are covered by an almost 
continuous canopy of aspen poplar. Assoeiated with 
this is a developing understory or a CO-dominant story 
of white spruce (Picea giauca) and occasionally 
lodgepole pine (Pinus contorta var. latifolia). Under- 
growth consists of the ta11 shrubs the most common 
being-buffaloberry (Shepherdia canadensis), hazel- 
nut (Cor~&s cornuta), alder (Alnus spp.), willow 
(Salix spp.), wild raspberry (Rubus strigosus), wild 
rose (Rosa acicularis), and saskatoon berry (Amelan- 
chier alnifoiia); and the low shrubs-Labrador tea 
(Ledum groenlandicum), blueberry (Vaccinium spp.), 
bog cranberry (Vaccinium vit&idaea), and bearberry 
(Arctostaphylos uva-ursi). Some of the more common 
herbs and forbs are twinflower (Linnaea borealis), 
vetch (Vicia americana), bunchberry (Cornus cana- 
densis), wintergreen (Pyrola spp.), Bishop’s cap 
(Mitella nuda), and pea vine (Lathyrus spp.). In 
most cases the ground is blanketed by various species 
of feathermosses, or by combinations of feather- 
mosses and grasses (Elymus innovatus), in locally dry 
open areas. Soi1 profiles developed under this general 
vegetative grouping are usually Orthic Gray Luvisols 
with minimal inclusions of “bleached” Orthic Gray 
Luvisols. Presently, considerable portions of this area 
are under cultivation (Figure 8). 

. 

Towards the periphery of the Alberta Plains area 
the vegetative association changes in response to a 
very gradua1 increase in elevation. The incidence of 
aspen decreases while that of lodgepole pine and 
white spruce increases (Plate 6). There are no dis- 
cernible changes in undergrowth. The soi1 profile 

Plate 6-Mixcd aspen poplar and lodgepole pine vegetation typical 
of the Alberta Plains. Photo taken along the Wolf Lake road. 
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combinations change in accordance with this to al- 
ternating associations between “bleached” Orthic Gray 
Luvisols and Bisequa Gray Luvisols. 

Imperfectly drained local areas, containing gleyed 
members of normal upland soils, are often covered by 
combinations of balsam poplar (Populus balsamifera), 
birch (Betula papyrifera), white spruce, and black 
spruce (Picea mariana). Undergrowth in such areas 
tend to consist entirely of Labrador tea and various 
feathermosses. Such areas are mapped as the Erith 
soi1 complex. 

Poorly drained, depressional areas develop black 
spruce and tamarack (Lut-ix Zaricina) muskegs (Plate 
7) which contain organic deposits commonly 2 to 4 
feet deep but occasionally more than 10 feet deep. 
Undergrowth tends to be feathermoss with minor 
amounts of sphagnum moss and some sedge (Carex 
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spp.). Organic soils common to these areas are 
classifïed as being predominantly Mesisols with some 
inclusions of Fibrisols. For mapping purposes all 
organic soils are grouped together as the Fickle soi1 
complex. 

Alberta Plateau-Benchlands Division 

This broad general region is characterized by 
isolated elevated plateaux separated from each other 
and from the Foothills by long, gently sloping bench- 
lands. The most common tree species on well drained 
upland sites is lodgepole pine, with some local in- 
clusions of aspen and balsam poplar. These species 
have assumed a dominant position over most of the 
landscape in the wake of fire (Rowe, 1959; MOSS, 
1955). In certain older stands, white spruce and black 
spruce are common and alpine fir (Abies lasiocarpa) 
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Plate 7-Vegetation typical of poorly drained organic soils. Black 
spruce, dwarf birch, tamarack and sedges are common. 

may be present. The composition of the shrub layer 
varies with the density of the stand, but commonly 
observed species include buffaloberry, aider, willow, 
wild raspberry, wild rose, Labrador tea, blueberry, 
bog cranberry, and bearberry. Twinflower, bunch- 
berry, Bishop’s cap, Indian paintbrush (Castilkja 
spp.), wintergreen, wild strawberry, vetch and fire- 
weed (Epilobium angustifolium) are common to the 
herb layer. Feathermosses and plumemosses, in 
association with horsetail (Equisetum arvense) and 
various lichens, constitute the ground caver. Grasses 
are common in aspen areas and in the more open 
coniferous sites. “Bleached” Orthic Gray Luvisols are 
common in such areas. 

The west central portion of the Alberta Plateau- 
Benchlands, in particular the region of the Athabasca 
River valley extending from Brûlé Lake to Obed Lake, 
is characterized by an anomalous situation in terms 
of soi1 fertility. Periodic, high velocity winds, which 
issue from the Athabasca gap, deposit a blanket of 
calcareous, sandy loess throughout this portion of the 
Athabasca River valley. In the western portions of 
this area soils developed in. this material have free 
lime throughout their sola and are moderately to 
strongly alkaline in reaction. Eastward from Pedley, 
the soils no longer show free lime in the solum, 
depth to lime progressively increases, and soi1 pH 
decreases from about pH 8.0 near Pedley to about 
pH 6.5 near Galloway. Thus, the dissemination of 
calcareous aeolian material appears to result in a 
geographic zonation of carbonate content, sand 
content, and soi1 reaction. Vegetation varies in accor- 
dance with this from a white spruce-aspen-grass 
association near Brûlé Lake to a white spruce-aspen- 

buffaloberry-bearberry-feathermoss association in 
areas near Pedley. The gradua1 decrease in soi1 pH 
eastward coincides with a gradua1 depletion in the 
incidence of aspen and buffaloberry and a gradua1 
increase in the presence of lodgepole pine. In regions 
beyond the influence of calcareous loess, where soi1 
reaction has become slightly to moderately acid, 
buffaloberry is very common, and feathermosses and 
bearberry predominate. For similar reasons the 
incidence of aspen decreases drastically, lodgepole pine 
assumes its normal dominant position, and alpine fir 
begins to appear. 

Imperfectly drained areas are usually covered by 
combinations of black spruce, balsam poplar and 
white spruce. Occasionally lodgepole pine and birch 
are present also. Undergrowth is usually Labrador 
tea, feathermosses and various lichens and horsetails. 
These areas most commonly are found on lower side 
slope positions subject to groundwater discharge, and 
carry gleyed members of normal upland soils. These 
areas are mapped as the Erith soi1 complex. 

Poorly drained, depressional, and adjacent 
marginal areas develop muskegs on which black 
spruce is the dominant species. Associated with this 
one cari often observe white spruce, tamarack, lodge- 
pole pine and birch. Undergrowth is commonly an 
association between feathexmosses and Labrador tea 
with minor amounts of sphagnum. Organic soils 
located in such areas are mapped as the Fickle soi1 
complex; Gleysolic soils are mapped as the Erith 
soi1 complex. 

Rocky Mountain Foothills Division 

This area lies between the Alberta Plateau-Bench- 
lands and the Rocky Mountains, and rises in elevation 

Plate 8-Over-mature lodgepole pine in the foothilts region. 
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to about 5,500 feet. It consists of a series of parallel, 
razor-back ridges which, except for a few of the very 
highest ridges, are forested to the summits with 
conifers. 

Lodgepole pine (Plate 8) is the predominant tree 
species on well drained upland sites, but white spruce 
and black spruce are also well represented. Alpine fir 
is common but somewhat less prevalent, while aspen, 
balsam poplar and birch are relatively scarce. Under- 
growth is complex but usually consists of various 
combinations of Labrador tea, willow, alder, wild 
raspberry, wild rose, various junipers (Juniperus spp.), 
bog cranberry, blueberry, bearberry, fireweed, bunch- 
berry, twinflower, Indian paintbrush, and various 
feathermosses. “Bleached” Orthic Gray Luvisols and 
Bisequa Gray Luvisols are typical soi1 profiles found 
in these areas. 

Imperfectly drained areas, showing soi1 with 
mottled or weakly expressed gley features, are 
covered with black spruce and have an undergrowth 
of Labrador tea and feathermosses. These areas are 
usually intermediate to muskegs which are found in 
the lowest depressional areas and contain shallow 
Organic and Gleysolic soils. The Organic soils are 
mapped as the Fickle soi1 complex while Gleysolic 
soils are mapped as the Erith soi1 complex. 

Rocky Mountain Division 
The Rocky Mountains caver the elevational range 

between 5,000 to 8,600 feet in the survey area. Topo- 
graphy is highly sculptured and consists of steep 
slopes and deep valleys. Climate is highly variable 
and winds of extreme velocity are common (Plate 9). 
Treeline occurs at an elevation of about 6,200 feet in 
this general area. 

Plate 9-Contortion of engelmann spruce by uni-directional winds 
of high velocity. Photo taken at treeline on Luscar Mountain. 

At lower elevations the forest is identical to that 
described for the Foothills. As elevations increase, 
there is a gradua1 change to the Subalpine Forest 
which Rowe (1969) describes as being the mountain 
counterpart of the Boreal Forest. The most common 
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tree species is the Engelmann spruce (Picea engel- 
mannii) which grows in association with alpine fir 
and lodgepole pine. The poplar species are charac- 
teristically rare, and black spruce is also of limited 
importance. The area above treeline is characterized 
by a multitudinous collection of herbs and grasses. 
Luvisolic soils and Eutric and Dystric Brunisols are 
found below treeline, but Alpine Eutric Brunisols 
and Alpine Dystric Brunisols occur above this limit. 

DRAINAGE AND HYDROLOGY 

Waters in the map area are drained by the Atha- 
basca, McLeod, Erith, Pembina, Edson, Wildhay and 
Berland rivers. These rivers are relatively shallow 
and fast-flowing, and a11 except the Athabasca River 
carry a low suspended load except during flood. The 
Athabasca River carries a considerable amount of 
glacial silts and clays throughout the year. The various 
rivers are fed by numerous smaller creeks and streams, 
a11 of which have their beginnings as ephemeral 
streamlets flowing through or beneath organic soi1 
areas. The drainage pattern of the various streams 
varies from trellis to sub-parallel to dendritic. The 
patterns reflect strong effects of bedrock contortion 
and faulting, with minor modification by glacial 
activity. Ponded water is rare in the area indicating 
relatively good external drainage except for the 
regions around Obed and Hornbeck. 

Groundwater is an important constituent of the 
land system which occurs in the map area. It is an 
active agent in the formation of Gleysolic and Organic 
soils, and it relates to forest productivity by providing 
water to lower slope positions in excess of that 
available from precipitation. These aspects are 
discussed fully in the section on soi1 formation. 

Information on groundwater regimes is available 
from the Tri-Creek watersheds (Currie, 1969) located 
in the foothills, and from the Cache Percotte basin 
(Stevenson, 1969) near Hinton. Both authors defined 
areas of groundwater discharge, recharge and midline 
areas on the basis of topography and bedrock geology. 
They observed a variety of groundwater discharge 
features such as Springs, seepages, hummocky ground, 
swamps, and irregular amphitheatre-shaped micro- 
depressions. Currie (1969) observed that groundwater 
flow consisted of only a single local flow system 
extending less than 300 feet in depth in the foothills. 
Stevenson (1969), on the other, hand, defined three 
flow systems, local, intermediate and regional, in the 
Cache Percotte basin which is located on the broad, 
regional slopes of the Athabasca River valley. In both 
areas the main water type was calcium-magnesium 
bicarbonate. Precipitation received by the Cache 
Percotte basin was distributed in the following 
manner: 

a) 66 percent formed evapotranspiration. 
b) 16-25 per cent formed streamflow. 
c) 9-18 per cent formed basin leakage and under- 

flow. 
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METHODS OF SURVEY 

Soi1 survey is the systematic delineation of land 
areas in which the soils, the associated soi1 properties, 
and topography are a11 within defined limits. It is a 
specialized endeavor which follows rules of procedure 
set at biannual meetings of Canadian pedologists. 
Although such procedural rules ensure that the 
concept of soi1 is applied uniformly throughout 
Canada, each pedologist still must define limits for 
certain features or concepts common to his working 
area, particularly for those features and concepts 
which bear a direct relationship to the prescribed or 
best use of the soils in that area. Such procedures 
ensure uniformity of mapping throughout a map area 
and facilitate the compilation of the map legend. 

FIELD PROCEDURES AND ACCESS 

Field work in the Hinton-Edson map area 
began in the fa11 of 1966. Initially, soils and their 
various facets were recognized &-rd described 
according to the criteria outlined by Proceedings of 
the National Soi1 Survey Committee (1965), but were 
later revised to be in accord with the Proceedings of 
1968 (N.S.S.C., 1968) and finally with those of 1970 
(C.S.S.C., 1970). Field work was carried out with the 
help of 1949 and 1964 aerial photographs (2 inches to 
1 mile) and a map of the surficial geology (R.C.A., 
1970). Field mapping was done on both detailed forest 
caver maps obtained from the Hinton Pulp mil1 and 
planimetric township plans. Towards the end of the 
field survey, the multiple collection of soi1 field sheets 
was reduced and compiled, and then subjected to 
exhaustive field checking. The final result was the 
compilation of the soi1 map published at the.scale of 
2 miles to 1 inch (1: 126,720). 

Plate lO-Crossing a stream with the Cramer A.W.D. Note the 
dual wheels and the articulated-tenter steering. 

as one and one-half miles. Soi1 observations along a 
traverse varied within a horizontal distance of one- 
eighth to one-half mile depending on the complexity 
of the soi1 pattern. Soi1 observations made at each 
site included an appraisal of soi1 parent material, soi1 
morphology, pH, texture, interna1 drainage, stone , 
content, thickness of organic horizon, depth to non- 
conforming layers, depth to lime, character of the 
landform on which the site was located, and the 
nature of the vegetation. 

The major portion of the Hinton-Edson area is 
under long-term lease to the North Western Pulp and 
Power CO. Ltd. located at Hinton. The terrain is 
rough and difficult to traverse, and, apart from the 
cultivated portion located around Edson, access is 
limited (Figure 9). 

It is of paramount importance to appreciate the 
changes in map accuracy in relation to ease and avail- 
ability of access. The portions of the map which are 
of highest relative accuracy and dependability are 
those in which access was adequate. In other areas 
the map was compiled by extrapolation whereby its 
accuracy decreases in proportion to the distance 
between traverse lines. Areas that were surveyed by 
helicopter are of lowest accuracy. An estimate of the 
relative reliability of any segment of the map cari be 
obtained by referring to the access map (Figure 9). 

The area was surveyed using a variety of 
mechanized transport. Al1 highways and motorable 
roads were traversed either by car or by four-wheel 
drive truck. Forest trails and seismograph tut-lines* 
were traversed by a specially designed, locally manu- 
factured Cramer A.W.D. (Plate IO), without which 
adequate coverage of the area would have been im- 
possible. Remote areas, or. those calculated to be 
beyond the efficient working distance of the Cramer 
A.W.D., were surveyed by helicopter, but such areas 
were later subjected to periodic ground checking with 
access being provided by the Cramer A.W.D. Areas 
impossible to reach by any of the above-mentioned 
means were traversed on foot. 

PROBLEMS ASSOCIATED WITH MAPPING 

Considerable effort was expended to keep 
traverses approximately one mile apart, but in local 
areas the traverse distance was increased to as much 

* Bulldozer cleared lines designed for oil exploration. 

Specific problems exist in the survey area con- 
cerning accurate presentation of the soi1 information 
to people unfamiliar with the intricacies of the soi1 
media. In the first instance, the gradua1 rise in 
elevation from east to west is associated with subtle 
changes in climate which are reflected in the soi1 
profiles or in the combination of soi1 profiles. Also, 
it was found that there is a very high degree of inter- 
relationship between soi1 profiles, and it is not un- 
common to find profiles with Orthic Gray Luvisol and 
Bisequa Gray Luvisol morphologies in the same soi1 
pit. At the same time, two types of Orthic Gray 
Luvisols are recognized in the belief that differences 
in morphology reflect differences in soi1 chemistry. 
In addition, there is a large variety of soi1 parent 
materials including several tills of varying provenance, 
lithology and age; lacustrine deposits; sands and 
sandy overlays; and organic deposits that generally 
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Figure 9-Traverse routes and helicopter observation points used in the soil survey of the Hinton-Edson area. 

G are shallow but Shose thicknesses are highly variable. 
Complicating the entire situation is an extensive, 
shallow deposit of calcareous, medium-textured loess 
which originates in the region of Brûlé Lake but 
spreads radially eastward to caver large areas in the 
western half of the map area. There is a gradua1 
zonation in solum acidity associated with the disse- 
mination of the loess, and a corresponding gradua1 
change in soi1 morphology. 

Portions of these problems are overcome by sub- 
dividing the map area into physiographic units, and 
by grouping various combinations of soils into “Soi1 
Associations” (soi1 catenas). In terms of the physio- 
graphy, the area was divided into groups and each 

group was then defined in terms of location, elevation, 
land forms, climate, and soils. A complete discussion 
of this concept is found in the section describing the 
physiography of the region. 

Soils are mapped on the basis of soi1 asso- 
ciations rather than soi1 series. The use of this system 
differs from the “historic” Alberta procedure of 
mapping “Soi1 Series”, but only in the aspect that it 
groups a collection of individual series into a single 
category. The main advantage of using the concept 
of soi1 associations is that it aids the mapper in re- 
presenting soi1 distributional patterns as they occur 
in the field. 

In mapping soils and associated landscapes in an 

SOIL SURVEY -HINTON-EDSON AREA 27 



Plate Il-Stereo-pair illustrating the concept of soi1 geomorphic units. Units are alluvium (A), rtver banks (RB), and organic soils (M), as 
well as upland subdivisions. 

area as diverse as the Hinton-Edson region, topo- 
graphy is a major consideration. Most topographie 
features throughout the area reflect the topography 
of the underlying bedrock with modifications super- 
imposed by glacial activity. The topographie classi- 
fication outlined by the Canada Soi1 Survey C_sm- 
mittee (1970) is biased towards agricultural land appli- 
cations thus making its use in a forested region such 
as the Hinton-Edson area very difficult. However, 
this type of topographie classification had been used 
in soi1 surveys in contiguous areas to the east thereby 
making it essential that its use be continued. 

TO overcome the topographie problem, the concept 
of a soil geornorphic unit was used. This is defined as 
a landscape unit which has uniform characteristics 
of both soi1 and topography, and is the smallest unit 
which does not pose cartographie problems at the Il 
selected scale of map production (Plate 11). In this 
map area the size of the units proved to be just under 
110 acres except for depressional areas which could 
be smaller. 

Application of ‘the concept of the soi1 geomorphic 
unit was straightforward in the Alberta Plains 
which are characterized by relatively simple, glacial 

28 REPORT S-72-31 



topography. In the remainder of the map area, where 
topography is a combination of bedrock and glacial 
landforms, it was often necessary to indicate the topo- 
graphie class by using a combination of units. Such 
areas may then exhibit a considerable range in topo- 
graphy, but it is ,expected that this would not obviate 
their uniformity in terms of forestry applications. 

20 inches to a nonconforming layer, was designated 
as shallow pha’se or as an overlay was based on the 
effect of parent material on soi1 development. Soils 
with parent materials that strongly influenced profile 
development (e.g. calcareous loess) are rarely 
mapped as overlays. 

CONVENTIONS USED IN MAPPING \ 

Procedural rules of soi1 mapping employed in this 
survey were: 
Preglacial Material-bedrock or preglacial cobbles 
devoid of or overlain by less than 6 inches of glacial 
debris. The 6-inch limit was arbitrarily established as 
the Iimit below which the presence of glacial material 
had no edaphic significance. 

Gleyed Phase-this notation was reserved for soi1 
series which, because of their position on a slope, show 
well expressed mottling in A horizons but not in B 
horizons, or are continually saturated but are not 
strongly mottled. Soils that are strongly mottled in 
both A and B horizons are classified in the Gley- 
solic Order and are mapped as the Erith soi1 asso- 
ciation. 

Organic Material-this was soi1 material of organic 
origin that was greater than 24 inches thick when it 
was predominantly fibric, or greater than 16 inches 
when it was partially or completely decomposed. 
Poorly drained soils with organic accumulations thin- 
ner than the specifïed limits are classified as Gley- 
sols. 

EXPLANATORY NOTES ON THE SOIL MAP 
AND LEGEND 

This section is included in an attempt to fully 

Overlay Mate&&-these are soi1 parent materials 
which are made up of a layer of sand less than 20 
inches thick, overlying till or lacustrine deposits. 
Soi1 Variant-a soi1 variant is a taxonomie soi1 unit 
closely related to a soi1 series, but departing from it 
in at least one differentiating characteristic at the 
series level. Variants are actually separate soi1 series 
but of too small known extent to justify establishment 
as a new series (Soi1 Survey Staff, 1951). In this 
survey the soi1 variant was used only to denote soi1 
series which were alike in a11 respects except for pH 
of the sola. 

explain the various categories and terms employed in 
the soi1 legend that accompanies the soi1 map. It 
serves also as an additional guide to the various. pro- 
cedural mapping “rules” which are used during the 
course of this soi1 survey, but only those not specifically 
defined by the Canada Soi1 Survey Committee (1970), 
are included here. The various categories in the soi1 
legend are: 
Soil Association-A soi1 association is a group of close- 
ly interrelated soi1 series developed on similar parent 
materials and under essentially similar climates (Moss, 
1965). 

Soi1 Phase-the soi1 phase is any subdivision of a 
taxonomie class based on soi1 characteristics or com- 
binations thereof which are considered to be poten- 
tially significant to man’s use or management of the 
land apart from the properties used in the taxonomie 
classification (Canada Soi1 Survey Committee, 1970). 
Three soi1 phases, stony, shallow and gleyed, are 
recognized in this survey. 
Stony Phase-used for soils that are not defined as 
being exceedingly stony or cobbly but in which stone 
concentrations are high in local areas. Exceedingly 
stony is used to indicate areas in which stone or 
cobble content varies between 50 per cent and 90 
per cent by volume; excessively cobbly denotes areas 
with greater than 90 per cent stone or cobble content 
by volume. Soils defined as being exceedingly or 
excessively stony or cobbly under normal circum- 
stances are the Obed, Errington, Jarvis and Summit 
soi1 associations. 

As used in this survey, the major soi1 associations 
are named according to lithologic differences in soi1 
parent materials, using names provided by Roed 
(1968) where ‘applicable, or other local geographic 
names. The broad soi1 associations are subdivided 
into mapping units on the observation that various 
profiles of a given soi1 association occur in close, 
predictable geographic association, usually, but not 
necessarily within strict limits of topography. It is 
imperative to remember that the soi1 association is 
strictly a mapping convenience used to group various 
ccjllections of soils SO as to reflect certain pertinent 
aspects of the landscape. It, is not a category of the 
Canadian soi1 classification system. 

Mapping Unit-The symbols used to indicate various 
soi1 association subdivisions are called mapping units; 
soi1 associations are subdivided on the basis of rel- 
ative proportions of dominant and significant soils. 
The mapping unit is the most important feature of the 
soi1 map since it identifies the soi1 association and the 
relative proportions. of the soils within the unit. Also, 
it indicates the relative landscape since various soi1 
profiles are often associated with differences in top- 
ographic position and related drainage conditions, and 
with the kinds and frequencies of slqpe. 

Shallow Phase-this was used for soi1 areas in which Dominant Soils and Significant Soils-This refers to 
the depth to bedrock or other strongly nonconforming the relative proportions of a given soi1 series or series 
material was less than 20. inches. The differentiating profile as it occurs in a natural map unit. Dominant 
criteria as to whether a particular soil, with less than soils occupy 0Yer 40 per cent of a given map unit; 
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significant soils occupy over 15 per cent but less than 
40 per cent of a given map unit. In most cases only 
one series or series profile is indicated as occupying 
dominant or significant portions of mapping units. 
Where two are listed it means that the two series 
considered together make up over 40 per cent or 
over 15 per cent of the mapping unit whatever the 
case may be. 
Minor Soi1 Inclusions-These are soil! series profiles 
which independently or together make up less than 15 
per cent of the natural map unit. The category is in- 
tended only as a guide to the types of soi1 profiles 
which may be found in a map unit, but which are of 
particularly low incidence. 

Soi1 Series-A soi1 series is a soi1 body such that any 
profile within the body either has a similar number 
and arrangement of horizons whose color, texture, 
structure, Consistence, thickness, reaction and com- 
position, or a combination of these, are within a de- 
fined range or, in soils without horizons any profile 
having the differentiating properties, except thickness, 
within specified depth limits (C.S.S.C., 1970). In this 
survey, soi1 series are established for soils which are 
particularly common or which occupy some of the 
larger geographic areas. The soi1 series names are 
inserted in brackets in the soi1 legend accompanying 
the map. 
Soi1 Combinations-Land areas which consist of collec- 
tions of soi1 associations are shown on the soi1 map as 
combinations. Such combinations are shown in de- 
creasing order of occurrence, with the first symbol 
of the combination always occupying more than one- 
half of the delineated soi1 area. The potential of 
such areas in terms of forest productivity or alternate 
use is dependent on the kinds and proportions of each 
soi1 association symbol and its respective soi1 series. 

Soi1 Map Notations-Each individual soi1 area is shown 
on the soi1 map enclosed by a boundary line. The soi1 
area within each boundary is identified by a collection 
of symbols which are always arranged in the following 
sequence: 

Soi1 Association Mapping Unit(s) 
Topographie Class(es) 

SUMMARY OF MAPPING PROCEDURES AND 
COMPARISONS WITH OTHER PROCEDURES 

The land resource of the Hinton-Edson area is 
subdivided and mapped according to the general 
scheme outlined below. The broadest level of classifi- 
cation and thus the greatest amount of heterogeneity 
exists in Level 1, while Level 4 is the most homo- 
geneous unit. 
Levels of Classification Criteria 

Level 1 Physiographic Based on physiography and 
Regions general climate. 

Level2 Physiographic Subdivisions of Level 1 based 
Divisions on detailed climatic inferences 

and general soi1 patterns. 

Level3 Soi1 Subdivisions of Level 2 based 
Associations on soi1 parent material, soi1 

profiles and associated land 
forms. 

Leve14 Soi1 Mapping Subdivisions of Level 3 based 
Units on combinations between re- 

lated collections of soi1 series 
and detailed topographie 
classes. 

The soi1 map was compiled on the basis of the 
fourth level of classification (soi1 mapping units), but 
homogeneity within these units was made possible 
by realistic subdivisions of the map area at levels 
1, 2, and 3. This system of mapping was adopted 
after innumerable observations of soi1 development 
in the area. It is suggested that since soi1 reflects 
the combined effects of the various factors causing 
its development, this scheme represents a subdivision 
of the land resource into areas of relatively homo- 
geneous ecology. The emphasis was placed on soils 
and their distributional patterns, but implications of 
climate, physiography and landform are maintained 
throughout. 

The “classical” approach to soi1 mapping in Alberta 
has been one of mapping soi1 series and soi1 com- 
plexes or combinations thereof. The scheme described 
above differs only in combining related soi1 series 
into soi1 associations; the style of map notation has 
been altered, but the basic principles of soi1 mapping 
remain the same. 

This system has broad similarities to the Bio- 
physical land classification scheme as outlined by 
Lacate (1969). These are summarized below: 

Approximate Equivalents 

Levels of Classification 
in the Bio-physical 

Land Classification Scheme 
Physiographic Region Land Region 
Physiographic District Land District 
Soi1 Association 
Soi1 Mapping Unit 

-Land System 
Land Type 

The major difference between the two schemes rests 
with the emphasis placed on vegetation in the Bio- 
physical scheme. In the land classification scheme 
outlined in this report, vegetation is considered to be 
an ephemeral property of land in view of the facts 
that fire is an active agent in the area, and that major 
portions of the forest are harvested each year. For 
these reasons emphasis was placed on semi-permanent 
and permanent features of land, i.e. soi1 and land- 
form, and their various properties. 
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THE SOILS 

Soils possess chemical and physical characteristics 
which reflect the combined effects of their environ- 
ments. On observation of such characteristics, soils cari 
be grouped into lithologic or use-oriented units, or 
they cari be classified in accordance with the processes 
involved in their formation. The recognition of either 
of these two groupings is dependent upon studies of 
the soi1 profile. 

THE SOIL PROFILE 
The soi1 profile, as viewed in vertical cross section, 

is the succession of visible layers or horizons which 
extend from the surface downward into the unaltered 

parent material. These layers or horizons differ from 
each other in aspects of color, structure, texture, con- 
sistence, reaction, and thickness, as well as in chemical 
and biological composition. Master soi1 horizons are 
designated L, F, H, or 0 for organic horizons, and 
A, B, or C for minera1 horizons. The character of 
master horizons are indicated by lower case suffixes; 
subdivisions of these are shown by attaching Arabie 
numerals. The presence of lithologically nonconform- 
ing parent materials in one profile is shown by the 
use of Roman numeral prefixes. Master horizon desig- 
nations and lower case suffixes are defined in Table 3. 
A diagrammatic example of the use of these is given 
in Figure 10. 

TABLE 3 

l?efinition of Soil Horizon Symbols Pertinent to the Hinton-Edson Area (after C.S.S.C., 1970) 

Organic Layers 

Organic layers may be found at the surface of the minera1 
soils, or at any depth beneath the surface in buried soils, or over- 
lying geologic materials. They contain more than 30% organic matter. 

Master Minera1 Horizons and Layers 

Minera1 horizons are those that contain less organic matter than 
that specifïed for organic horizons. 

O- This is an organic layer or layers developed under poorly 
drained conditions, or under conditions of being saturated 
most of the year, or on wet soils that have been arti- 
ficially drained. ’ 

Of- This is the least decomposed layer. It has large 
amounts of well-preserved Iïber whose botanical 
origin is readily identifiable. This layer is called 
fibric. 

Om-This is the intermediately decomposed layer, and 
is called mesic. It has intermediate amounts of 
physically and biochemically altered fiber. 

Oh- This is the most highly decomposed layer. It has 
the least amount of plant fiber, the highest bulk 
density and the lowest water-holding capacity. This 
layer is called humic. 

A- This is a minera1 horizon 0; horizons formed at or near 
the surface in the zone of the removal of materials in 
solution and suspension, or of maximum in situ accumu- 
lation of organic matter, or bath. Included are: 

(1) horizons in which organic matter has accumulated 
as a result of biological activity (Ah); 

(2) horizons that have been eluviated of clay, iron, 
aluminum, or organic matter, or a11 of these (Ae); 

(3) horizons having characteristics of (1) and (2) above 
but transitional to underlying B or C (AB or A and 
B); 

L-F-H- These are organic layers developed under imperfectly 
to well drained conditions. 

L- This is an organic layer characterized by an accu- 
mulation of partly decomposed organic matter. The 
original structures are easily discernible. 

F- This is an organic layer characterized by an accu- 
mulation of partly decomposed organic matter. The 
original structures in part are diffïcult to recognize. 
The layer may be partly comminuted by soi1 fauna, 
or it may be a partly decomposed mat permeated 
by fungal hyphae. 

H- This is an organic layer characterized by an accu- 
mulation of decomposed organic matter in which 
the original structures are indiscernible. This mate- 
rial differs from the F layer by its greater humifica- 
tion chiefly through the action of organisms. This 
layer is a zoogenous humus form consisting mainly 
of spherical or cylindrical droppings of microarthro- 
pods. It is frequently intermixed with minera1 
grains, especially near the junction with a minera1 
layer. 

B- 

C- 

R- 

(4) horizons markedly disturbed by cultivation or pas- 
ture (AP). 

This is a minera1 horizon or horizons characterized by 
one or more of the following: 

(1) an enrichment in silicate clay, iron, aluminum, or 
humus, alone or in combination (Bt,Bf,Bfh, and Bh); 

(2) an alteration by hydrolysis, reduction, or oxidation 
to give a change in color or structure from horizons 
above or below (Bm, Bg). 

This is a minera1 horizon or horizons comparatively un- 
affected by the pedogenic processes operative in A and 
B, excepting (i) the process of gleying, and (ii) the 
accumulation of calcium and magnesium carbonates and 
soluble salts (Cca, Csa, Cg, and @. 

This is consolidated bedrock that is too hard to break 
with the hands or dig with a spade when moist, and that 
does not meet the requirements of a C horizon. The 
boundary between the R layer and any overlying uncon- 
solidated material is called a lithic contact. 

Lowercase SufExes 

b- A buried soi1 horizon. 

ca- A horizon of secondary carbonate enrichment in which 
the concentration of lime exceeds that in the unenriched 
parent material. 

SiXL SURVEY-HINTON-EDSON AREA 31 



e- 

f- 

g- 

h- 

j- 

k- 

m- 

P- 

t- 

A horizon characterized by the removal of clay, iron, 
aluminum, or organic matter alone, or in combination. 
When dry, it is higher in color value by 1 or more units 
than an underlying B horizon. 

A horizon enriched with hydrated iron. It usually has a 
chroma of 3 or more. The criteria for an f horizon are 
that the oxalate-extractable Fe + Al exceed that of the 
C horizon by 0.8% or more ( A Fe + A Al ‘- 0.8%), 
and that the ratio of organic matter to oxalate-extract- 
able Fe be less than 20. 

A horizon characterized by gray colors, or prominent 
mottling, or both, indicative of permanent or periodic 
intense reduction. Chromas of the matrix are generally 
1 or less. 

A horizon enriched with organic matter. When used with 
A it must show one Munsell unit of value darker than 
the layer below, or have 1% more organic matter than 
the C. 

Used as a modifier of suffixes, e.g. g and t, to denote 
an expression of, but failure to meet, the specified limits 
of the suffïx it modifies. It must be placed to the right 
and adjacent to the suffix it modifies. 

Denotes the presence of carbonate, as indicated by visible 
effervescence when dilute HC1 is added. 
A horizon slightly altered by hydrolysis, oxidation, or 
solution, or a11 three, to give a change in color or struc- 
ture, or both. 

Bt- A Bt horizon is one that contains illuvial layer-lattice 
clays. It forms below an eluvial horizon, but may occur 
at the surface of a soi1 that has been partially truncated. 
It usually has a higher ratio of fine clay to total clay 
than C. It has the following properties: 

(1) If any part of an eluvial horizon remains and there 
is no lithologic discontinuity between it and the Bt 
horizon, the Bt horizon contains more total and fine 
clay than the eluvial horizon, as follows: 

(a) If any part of the eluvial horizon has less than 
15% total clay in the fine earth fraction the Bt 
horizon must contain at least 3% more clay. 

(b) If the eluvial horizon has more than 15% and less 
than 40% total clay in the fine earth fraction, 
the ratio of clay in the Bt horizon to that in the 
eluvial horizon must be 1.2 or more. 

(c) If the eluvial horizon has more than 40% total 
clay in the fine earth fraction, the Bt horizon 
must contain at least 8% more clay than the eluvial 
horizon. 

Notes 

(1) TransitionaI horizons need capitals only: 
(a) if the transition is gradua& use, e.g., AB or BC, 

(b) if the transition is interfingered, use, e.g., A and B, or B 
and C; 

A layer disturbed by man’s activities, that is, by cultiva- (c) if desired, dominante cari be shown by order, e.g., AB and 
tion, pasturing, or both. BA. 

A horizon enriched with silicate clay. It is used with B 
alone (Bt), and with B and g (Btg), and with others. 

(2) The designations for diagnostic horizons must be given in the 
same sequence as shown for the definition, e.g., Ahe not Aeh. 

L, Fand H-Organic horizon, which may be subdivided into: L (raw organic 
matter), F (partially decomposed organic matter), and H (de- 
composed organic matter). 

A -A minera1 horizon at or near the surface. lt may be a dark 
colored horizon in which there is an accumulation of humus 
(Ah), or a light colored horizon from which clay, iron, and 
humus have been leached (Ae). 

AB -Transition horizon, 

B -Minera1 horizons that (1) may have an enrichment of clay (Bt), 
iron (Bf), or, organic matter (Bh); or (2) may be characterized 
by a columnar structure and a signitïcant amount of exchange- 
able sodium (Bn); or (3) may be altered to give a change in color 
or structure (Bm). Usually lime and salts have been leached 
out of this horizon. (4) The symbol (j) is used with the above 
suffixes to denote a failure to meet the specified limits of the 
suffix. 

BC -Transition horizon. 

c> \q, 
‘\ o 

, - C -Minera1 horizon comparatively unaffected by the soi1 forming 
Y 

0)‘ /‘I 
.u 

/J.. _Os 
process operative in the A and B horizons except for the pro- 
cess of gleying (Cg) and the accumulation of calcium and/or 

- -0, ,’ 0 magnesium carbonates (Ck) and soluable salts (Cs). 
\ I 

Figure lO-Diagram of a soi1 profile showing various horizons. 
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SOIL FORMATION 
Soi1 is a dynamic, organized, natural body on the 

earth’s surface which contains living matter, and which 
supports or is capable of supporting plants. It includes 
a11 layers or horizons differing from the underlying ,’ 
parent material as a result of interaction between 
climate, biological activity, parent material, relief and 
drainage, and time. Since certain of the factors are of 
regional and others of profoundly local influence, in- 
numerable different types of soils are recognized, 
each of which reflects the combined effects of the 
particular set of genetic factors that are responsible 
for its development. 

In forested upland regions, such as those typified 
by the Hinton-Edson area, soi1 development is the 
result of subtle interaction among climate, vegetation 
and relief, a11 of which act upon soi1 parent materials 
of varying lithologies. Climate exerts its influence at 
a regional level since it generally controls biological 
activity in an area. Vegetation acts directly on the soi1 
by influencing micro-environments, cycling nutrients 
and exuding gases and enzymes during growth. Dead 
vegetational remains serve as energy sources for soi1 
micro-organisms and are decomposed, transformed or 
oxidized. Such material collects on the surface of the 
soil, or is translocated into the soi1 whereby it enters 
into complexes associated with soi1 minera1 matter. 
Topography or relief exerts its influence by controlling 
or affecting surface runoff, soi1 erosion, water infiltra- 
tion, and groundwater flow. Soi1 parent material of 
varying lithologies reacts to the combined effects of 
these processes in different ways, with the result that 
soils with varying chemical and physical properties are 
developed. 

During the limited span of time that the soils of 
the Hinton-Edson area were studied, observations were 
made continuously as to the modes of soi1 formation 
active in the area, but a11 processes are not yet fully 
defined. However, a number of trends are observed 
and these are discussed below. 

Development of Bt Horizons 
Soils with Bt horizons (Luvisols) make up the larg- 

est group of soils in the map area. They are found 
on a wide variety of parent materials, and are dis- 
tinguishable by the presence of B horizons that show 
sufficient accumulation of clay to meet the criteria 
of a Bt as defined (C.S.S.C., 1970). 

The bulk of clay in any soi1 horizon in the Hinton- 
Edson area has probably been inherited from the soi1 
parent mater& Preliminary investigations in the Al- 
berta Institute of Pedology laboratory indicate such 
clay to consist of various combinations of montmoril- 
lonite, illite, chlorite and kaolinite, as well as inter- 
layered varieties. 

Clay particles exist in the soi1 as aggregates with 
Sand, silt and transformed organic compounds. Because 
the clay particles generally are weakly adsorbed to 
each other and to other components, they remain in 
a state of perpetual susceptibility to translocation. 

Over long periods of time rain water percolating 
through the soi1 eluviates the Upper horizons of clay, 
and translocates it to lower horizons. 

Illuviated clay generally is similar in kind to that 
inherited from the parent material, except that it is 
normally finer. This clay is distinguishable in the 
field by the presence of coatings of oriented clay 
particles (clayskins) on the pores and cleavages 
through which water moves. Clayskins have important 
edaphic implications in that they generally increase 
the bulk density of a soi1 horizon, with the result that 
this horizon may become restrictive to root penetra- 
tion, particularly to the fibrous root systems of annual 
crops. 

The best expressions of clayskins are found in 
Luvisolic soils of the Alberta Plains where they are 
continuous and shiny, and are easily distinguishable 
even by people who are not trained soi1 morphologists. 
B horizons in such soils show strong subangular blocky 
structures and have peds which are firm to moderately 
firm in consistence. On the other hand, clayskins are 
only moderately well expressed in Luvisolic soils of 
the Alberta Plateau-Benchlands, and are almost in- 
distinguishable in the tïeld on similar soils of the Foot- 
hills. Correspondingly, structures in the Bt horizons 
of soils on the Plateaux and Foothills become progres- 
sively weaker and their consistence more friable. 

The gradua1 change in Bt horizon morphology 
(which is associated with changes in clayskin 
morphology) from the Alberta Plains to the Foothills 
areas is not easily explained. However, it is strongly 
suspected that this change is associated with the 
gradua1 increase in topographie roughness from the 
Plains to the Foothills. This observation is amplitïed 
by the fact that within the Foothills region, Luvisolic 
soils are dominant in undulating to moderately rolling 
areas, but Brunisolic soils dominate strongly rolling to 
hilly areas. This in turn reflects the effects of slow 
but continuai, downslope mass movement in the Foot- 
hi&. It is therefore conceivable that clayskins in the 
Foothills are in a continuai, dynamic state of flux 
between formation by illuviation and destruction or 
masking by mass movement. Correspondingly, Bt 
horizons tend to become friable and masked, and are 
difficult to distinguish in the field. These horizons are 
discernible, however, when the soils are examined in 
thin section (Innes, 1971), or where clay translocation 
is revealed by particle size analysis. 

The Role of Groundwater in Soi1 Formation 
A process which is rarely recognized but which has 

a profound effect on the development of certain soils 
is groundwater movement. In the Hinton-Edson area, 
groundwater contributes to and often is the dominant 
factor in the development of both Gleysolic and 
Organic soils. Collectively these soils occupy 798,050 
acres and make up 22 percent of the total area. 

Groundwater is an agent generally in a state of 
motion that is capable of dissolving and transporting 
minera1 from one part of its flow regime to others 
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along trajectories defined by known physical principles 
(Pawluk, Dumanski and Toth, 1969). It is manifest in 
aspects of natural distribution and movement, ground- 
water chemistry and surficial features of groundwater 
flow. 

Toth (1963) has defined the general distribution of 
groundwater flow in an idealized drainage basin and 
this is shown in Figure 11. The figure shows ‘local 
flow systems, with intake and discharge, areas occupy- 
ing adjacent hills and depressions; intermediate flow 
systems with various local systems located between 
their areas of downward and upward flow; and regional 
flow systems with their descending and ascending 
limbs situated under the regional water divide and the 
main thalweg, respectively. In the Hinton-Edson area 
such topographie features may be considered to cor- 
respond to knobs and depressions of local extent 
depressions of small tributary streams, and valleyi 
associated with major rivers, respectively. 

In a general sense, there are direct relationships 
between groundwater quality (total dissolved solids) 
and the residence time of water beneath the surface 
AS the length of flow path increases, there is a ten: 
dency for groundwater to change its dominant cation 
from Ca++ to Mg++ to Na+, and its dominant anion 
from HC07 to SO? to Cl- (Chebotarev, 1955). This 
principle was applied to good advantage in a study 
of solonetz soils by Leskiw (1971). 

34 

In the section on Drainage and Hydrology it was 
stated that the main water type in the Hinton-Edson 
area was calcium-magnesium bicarbonate. For this 
reason and because of the general lack of exchange- 
able sodium, solonetzic and saline soils are virtually 
unknown in this region. At the same time, however 
groundwater distributional patterns play prominen; 
roles in the development of both Gleysolic and Organic 
soils, and this is shown diagrammatically in Figure 12. 
The figure illustrates that flow systems of various 
magnitude provide water to local depressions in addi- 
tion to that normally received by surface runoff. This 
water discharges at the ground surface below the 
hingeline of each local slope, with the result that soils 
in such areas may become saturated. Organic soils 
or muskegs develop in the flattest portions of depres- 
sional areas (Plate 12) where the soils remain satur- 
ated throughout the growing season. Areas marginal 
to these carry Gleysolic soils with peaty surface accu- 
mulations; saturation in such areas is sporadic rather 
than continuous. Gleyed phases of well-drained upland 
soils, also containing peaty surface accumulations, are 
found in positions marginal to Gleysolic soils.* 

This concept has considerable practical application 
in that areas of groundwater discharge correlate 

* tt 1s net necessary to bave graundwater actively discharging at the ground surface. 
Hwever, tbe watertabte must be maintaincd within rhe capillav fringe to satisfy 
these conditions ofsoil formation. 
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Figure 11-Theoretical flow pattern and houndaries hetween different flow systems (after Toth, 1963). 
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Figure 12-Schematic representation of the relationship between 
groundwater flow patterns and the development of Gleysolic and 

Organic soils. 

Plate 12-Muskegs (right central portion of photograph) typical 
of groundwater discharge in the foothills region. Such muskegs 
are found on all lower side slopes and depressional areas. Photo 

taken east of Cadomin. 

strongly with areas where organic “dufp has accumu- 
lated to considerable thickness, and such areas are 
problem areas in terms of forest regeneration.** 
Control of such areas is very difficult, and usually 
involves a manipulation of the general hydrologie 
regime by ditching, the introduction of phreatophytic 
vegetation, or both. 

The Effect of Calcareous Loess 
on Soi1 Profile Distribution 

Medium- and coarse-textured calcareous loess, de- 
rived from the floodplain of the Athabasca River and 
the shores of Brûlé Lake, is a conspicuous feature of 
the Hinton area. This material is generally grayish 
brown (2SY 5/2) in color, friable to loose in consist- 
ence and strongly calcareous. It is up to 50 feet thick 
in the vicinity of Brûlé Lake, but thins very rapidly 
towards the east. This material and the soils developed 

on it have been described in considerable detail by 
Dumanski (1970) and by Dumanski and Pawluk (1971). 

Soils developed on this deposit fa11 into two gen- 
eral categories. The first of these is a collection of 
Regosols, Brunisols and Brunisolic Luvisols a11 of which 
are moderately alkaline (pH 7.9-8.4) and calcareous 
throughout their sola. Some, but not all, of these 
soils have thick, conspicuous Ahk horizons. This group 
of soils occurs near the loess source area and 
is mapped as the Hinton soi1 association. The sec- 
ond group-consists of Brunisolic Gray Luvisols which 
are mildly alkaline to neutral (pH 6.6-7.8) but are not 
calcareous within their sola. This collection of soils 
is found in regions removed from the loess source 
area but adjacent to the Hinton association. They are 
mapped as part of the Lodge soi1 association. 

Dumanski (1970) discusses the polygenetic forma- 
tion of the Hinton soils, and therefore these details 
are not covered in this report. The following discus- 
sion centers on the distribution of soils beyond the 
region covered by the Hinton association, the logic 
behind the observed distributional patterns, and the 
practical significance of the distribution. 

Calcareous loess appears to be the dominant factor 
in the development of the Brunisolic Gray Luvisols 
found on a11 landscapes bordering, but to the 
east of, the Hinton association. The loess carries 
considerable quantities of fine-grained limestone and 
dolomite fragments; iron is a common impurity in these 
particles. As the loess is spread over the landscape 
in the form of a fine powder, the carbonates corne 
in contact with CO* gases contained in the rooting 
zone, and are weathered. Iron is released through 
weathering of the carbonates, is disseminated through- 
out the Upper few centimeters of the soil, and imparts 
to this layer characteristics which are not unlike those 
of a Brunisolic Bm horizon. Thus, a Brunisolic Gray 
Luvisol profile forms through the surface alteration 
of a normal Orthic Gray Luvisol. This soi1 differs 
from usual Brunisolic Gray Luvisols (C.S.S.C., 1970) 
in that the sola is continually neutral to mildly alka- 
line. This means that Bm horizons, which formed in 
the Ae horizon of the Luvisol, represent Brunisolic 
rather than Podzolic development. 

As a result of differential loess dissemination from 
the source region, there is a gradua1 but predictable 
pattern of soi1 pH distribution. This is shown in Figure 
13. Regions close to the loess source have soils which 
contain “free” carbonates throughout their sola, and 
which are moderately alkaline throughout. This is the 
Hinton association. Adjacent to this area is a region 
where Brunisolic Gray Luvisols, without free lime in 
the sola, predominate. This is approximately equivalent 
to the zone shown as pH 7.0-8.0. Beyond this zone 
one finds an area (pH 6.5-7.0) where Brunisolic Gray 
Luvisols occur intermixed with “normal” Orthic Gray 
Luvisols.* Eastward (pH 5.5-6.5) the Brunisolic Gray 
Luvisols gradually phase out, and the soi1 complex 

** D. 1. Crossley, Personal Communication. * BY “normal” il is meant that fhe profile bas a single, undifferentiated Ae horizon. 
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Figure 13-Schematic map of modal soü pH distribution in the Hinton-Edson area as a fonction of calcareous loess distribution. 

changes to an association between “normal” Orthic 
Gray Luvisols and “bleached” Orthic Gray Luvisols. 
The latter profile, as was noted earlier, has a highly 
bleached Ael horizon and a yellowish brown lower 
Ae2 horizon which is equivalent in appearance to the 
Ae of the “normal” Gray Luvisol. The general region 
of pH 5.5-6.0 (this appears to be the modal reaction 
for the general climatic region characterized by the 
Hinton-Edson area) has soi1 combinations that vary 
between “bleached” Orthic Gray Luvisol and Bisequa 
Gray Luvisol. In this case the Bf of the Bisequa profile 
forms at the contact between the Ael and the Ae2- 
this soi1 does not appear to pass through the Brun- 
isolic Gray Luvisol stage as is sometimes thought. 

Thus it is seen that soi1 profiles and soi1 chemical 
characteristics (pH) change in a radial fashion as a 
function of differential loess deposition in relation to 
distance from the loess source area. Associated with 
these changes there are corresponding variations in 

36 

forest undergrowth and depth to lime. Both of these 
features are described in other sections. 

Many observations in nature show that the 
presence of CaC03 in soils does not have a detrimen- 
ta1 effect on tree growth (Remenzov and Pogrebnyak, 
1965). In fact, calcium influences growth directly as a 
plant nutrient, and is important particularly in the 
development of roots and root hairs (Wilde, 1958). 
However, excessive amounts of lime carbonates in a 
soi1 cari pose peculiar problems in terms of soi1 man- 
agement since the ,activity of CaCO3 and the asso- 
ciated alkaline soi1 pH levels may aggravate or disturb 
the soi1 nutrient balance. At pH levels above 5.5, 
phosphates are adsorbed onto clay surfaces making 
them somewhat unavailable to plants. With increases 
in pH, phosphate solubility gradually becomes con- 
trolled by reactions with calcium in which case it be- 
cornes adsorbed onto calcite crystals and precipitates. 
In this form it is entirely unavailable. In addition to 
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reaction with phosphates, excess lime may induce 
deficiencies in iron, manganese, copper, zinc, and 
boron. Lime induced iron chlorosis is a common malady 
on many high lime soils as is lime induced potas- 
sium fixation (Buckman and Brady, 1960). 

DESCRIPTIONS OF SOIL ASSOCIATIONS 

Edson association (EDS) 
The Edson association is made up of Gray Luvisol 

soils developed on fine-textured Edson till. It occupies 
major portions of the Alberta Plains physiographic 
division, but extends into eastern portions of the 
Alberta Plateau-Benchlands as well. Approximately 
204,820 acres are mapped. 

The parent material of the soils constituting the 
Edson association is a dense, plastic, olive brown to 
dark yellowish brown (2.5Y 4/4 - IOYR 4/4) till of 
Continental origin. Stoniness varies between slight and 
moderate, most stones being less than 2 inches in 
diameter. Pebbles consist of metaquartzites, ortho- 
quartzites, sandstones, shales and limestones, as well 
as crystalline rocks of Keewatin origin. Thickness of 
the till varies from several inches in upland areas to 
many tens of feet in buried valleys (Gabert and Roed, 
1968) with a mean thickness of about 20 feet. Edson 
till overlies bedrock of the Paskapoo Formation as well 
as buried valley gravels (Gabert and Roed, 1968). In 
various locations this till is overlain by lacustrine 
sediments, aeolian deposits or organic materials. 

Ground moraine, with a few drumlins and grooves, 
is the most common geomorphic expression of the 
Edson association. Topography generally varies from 
undulating to gently rolling with isolated areas extend- 
ing to strongly rolling. In areas where these soils are 
associated with lacustrine deposits, the topography is 
gently undulating. The Edson association is found 
up to elevations not exceeding 3,400 feet. 

Soi1 drainage of Edson soi1 areas varies from mod- 
erately well on Upper slope positions to imperfect to 
poor on lower slope and depressional areas. Interna1 
soi1 drainage is generally good, but perched water- 
tables may exist for short periods of the year. 

Soils of the Edson association commonly have 
silt loam to loam surface horizons and clay subsurface 
horizons. 

Mapping Units: Three mapping units and three 
soi1 series (names enclosed in parentheses) were desig- 
nated for the Edson association. They are as follows: 
EDS l-Dominantly Orthic Gray Luvisol (Hubalta) in com- 

bination with significant amounts of “bleached” Orthic 
Gray Luvisol (Ansell) and possible minor inclusions of 
weakly gleyed soils. Approximately 197,900 acres of 
this unit are mapped, making it the most common 
soi1 unit recognized in the Alberta Plains portion of the 
map area. It is found on undulating to rolling topog- 
raphy, and to a lesser extent, on rolling topography. 
It occurs at elevations generally below 3,200 feet. 

EDS 2-Dominantly “bleached” Orthic Gray Luvisol (Ansell) 
in combination with significant amounts of Orthic 
Gray Luvisol (Hubalta) and possible minor inclusions 
of weakly gleyed soils. This unit is restricted to eleva- 

tions greater than 3,000 but less than 3,400 feet. It 
is often associated with the EDS 3 unit, but is restricted 
to gently rolling or moderately rolling topography. 
About 6,220 acres are mapped. 

EDS 3-Dominantly Bisequa Gray Luvisol (O’Chiese) in 
combination with significant amounts of “bleached” 
Orthic Gray Luvisol (Ansell) and possible minor inclu- 
sions of weakly gleyed soils. It is commonly mapped 
on undulating to gently rolling topography. This unit 
occurs at elevations between 3,000 and 3,400 feet and 
covers about 700 acres. 

The only soi1 phase used in mapping the Edson 
association is the shallow phase. The gleyed phase 
was not employed since moisture relationships are 
indicated by mapping combinations with the Erith or 
Fickle complex. The content of stones in these soils 
did not usually warrant the use of the stony phase. 

The Edson association map units are distributed 
over the area in relation to elevation and topography. 
EDS 1 occurs on varying topographies at elevations 
below 3,200 feet. EDS 2 and EDS 3 are found at 
elevations of 3,000 to 3,400 feet; their distribution is 
a function of slope steepness, with EDS 3 occupying 
the smoother topography (Figure 14). 

Map Combinations: The Edson association is 
mapped often in combination with units from other 
soi1 associations. Edson-Erith or Edson-Fickle combina- 
tions represent land areas with highly variable interna1 
soi1 drainage. Edson soils always occupy the Upper 
slope and crest positions in such areas, whereas Erith 
and Fickle soils occur at the lower slope and depres- 
sional locations respectively. These combinations re- 
flect changes in soi1 drainage associated with changes 
in slopes, and as such cari be considered as catenas. 

The Edson-Lodge and Edson-Blackmud combina- 
tions indicate areas in which alluvial sand deposits of 
varying thickness overlie till. In most instances, till 
occurs on the knobs and Sand in the lower positions. 
Such areas are common particularly along stream 
courses, the sand deposit paralleling the course of the 
stream. 

Edson-Maskuta combinations indicate areas of thin 
till deposition with bedrock locally exposed to the 
surface. Such combinations are most common in 
areas of rough topography. 

Combinations of Edson and Lendrum occur in 
regions marginal to lacustrine basin deposits, and rep- 
resent areas where lacustrine deposits overlie till. This 
relationship is shown schematically in Figure 14. 

Figure 14-Schematic distribution of Edson mapping unis in relation 
to other deposits and topography. 
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Mayberne association (MBN) 
The Mayberne association is made up of Luvisolic 

soils developed on medium-textured Mayberne till. 
This soi1 association is widely distributed over the 
northcentral and northeastern portion of the map 
area. It is found only in the Alberta Plateau-Bench- 
land physiographic division, and is commonly asso- 
ciated with elevated plateaux such as those north of 
Edson. About 277,720 acres of the Mayberne associa- 
tion are mapped. 

Mayberne till, which constitutes the parent mate- 
rial of the Mayberne association, is a friable, dark 
yellowish brown (10YR 4/4) to olive brown (2SY 4/4) 
till of Continental origin. It is slightly plastic when 
moist and moderately to exceedingly cobbly. Pebbles 
and cobbles are rounded to subrounded, usually less 
than two inches in diameter, but may be much larger. 
They are dominantly metaquartzites with a few, iso- 
lated, crystalline erratics of Keewatin origin. Thick- 
ness of the Mayberne till varies from a few inches 
to about 20 feet, but average thickness is probably 
less than 5 feet. Mayberne till overlies pre-Pleistocene 
gravels as well as shales and sandstones of the Paska- 
poo Formation. It is often overlain by organic mate- 
rials and, in isolated localities, by alluvial sands. 

Mayberne till is a lithofacies equivalent of the 
Edson till since both tills were deposited by one 
glacier (Roed, 1968). It cari be distinguished from 
the Edson till on the basis of the lower clay content, 
the friable to slightly firm subsoil horizons, the drastic 
increase in metaquartzite pebbles, and the general 
decrease in crystalline erratics. 

Landscapes associated with the Mayberne asso- 
ciation are controlled by the topography of the under- 
lying bedrock, and consist of undulating plateaux and 
broad, moderately sloping valleys. Glacial landforms 
are dominantly ground moraine, but end and lateral 
moraines also are found. Topography is usually 
undulating and gently rolling on the plateaux, but 
increases to moderately rolling and strongly rolling 
on the valley slopes. The Mayberne association is 
found at elevations in excess of 3,200 feet. 

Soi1 drainage of Mayberne soi1 areas varies from 
moderately well in Upper slope positions to imperfect 
in lower slope and depressional areas. Interna1 soi1 
drainage is generally medium except for local areas 
of the upland plateaux. Soils in these latter areas are 
commonly weakly mottled. 

Textures of the surface horizons of the Mayberne 
soils are generally silt loam, sandy clay loam or sandy 
loam. Subsoil horizon textures vary from clay loam 
and clay to sandy clay loam. 

Mapping Units: Three mapping units and two soi1 
series (names enclosed by parentheses) are used for 
soils of the Mayberne association. They are described 
as follows: 

MBN l-Dominantly Orthic Gray Luvisol in combination 
with significant areas of “bleached” Orthic Gray Luvisol 
(Tom HiIl), and possible minor inclusions of weakly gleyed 
and/or shallow soils. About 63,820 acres of this unit are 

mapped. MBN 1 is commonly recognized in areas 
bordering the Edson association, and at elevations near the 
lower limit of occurrence for Mayberne till. Its distribution 
is relatively minor except for the general areas west of 
Shiningbank Lake and Long Lake. 
MBN 2-Dominantly “bleached” Orthic Gray Luvisol (Tom 
Hill) in combination with significant areas of Bisequa Gray 
Luvisol (Nosehill) and possible minor inclusions of weakly 
gleyed and/or shallow soils. This unit occurs at elevation 
levels above the MBN 1 areas. It is commonly associated 
with the MBN 3 unit, but is restricted to moderately rolling 
to strongly rolling topography. About 110,940 acres are 
mapped. 
MBN 3-Dominantly Bisequa Gray Luvisol (Nosehill) in 
combination with significant areas of “bleached” Orthic 
Gray Luvisol (Tom Hill) and possible minor inclusions of 
weakly gleyed and/or shallow soils. This unit is very 
common on the upland plateaux on undulating to mode- 
rately rolling topography. It occupies approximately 
102,960 acres. 

Both shallow and stony soi1 phase notations are 
used in abundance with the Mayberne association. 
This is necessary because of the general shallowness 
of the Mayberne till deposits and the abnormally high 
cobble content of the soils. The latter property results 
from a redistribution of the pebbles and cobbles of 
the Summit association by glacial activity. The gleyed 
phase is not used since soi1 moisture conditions 
are implied by mapping combinations of Mayberne 
units with Erith or Fickle units. 

The principles involved in the distribution of the 
Mayberne mapping units are identical to those 
which account for the distribution of the Edson units. 
MBN 1 is found at lower elevations on a variety of 
landscapes; MBN 2 and 3 are restricted to higher 
elevations with MBN 3 occupying the smoother 
landscape units (refer to block diagram for Edson 
association), 

Map Combinations: The Mayberne soi1 units are 
mapped in combination with units from Maskuta and 
Summit associations. Such areas represent shallow 
deposits of till over bedrock with bedrock commonly 
being exposed to the surface. 

Mayberne-Erith or Mayberne-Fickle combinations 
denote land areas with soils showing variable 
interna1 drainage. Well drained soils on Upper slope 
positions are included in the Mayberne map unit, 
whereas poorly drained and organic soils on lower 
slope and depressional positions are mapped as 
Erith or Fickle. 

Marlboro association (MLB) 
The Marlboro association consists chiefly of Luvi- 

solic soils developed on medium-to fine-textured 
Marlboro till of Cordilleran source. It is the most 
extensive soi1 association of the map area, occupying 
approximately 847,640 acres, and stretching in a 
broad band from northwest to southeast across the 
map area. It is found exclusively on the Alberta 
Plateau-Benchlands physiographic division. 

The parent material of the Marlboro association 
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is an olive brown (2.5Y 4/4 m) to yellowish brown 
(IOYR 5/4 m) colored till which is friable and moder- 
ately stony. Coal flecks are common. The till is 
generally clay loam to clay in texture, but loam 
and sandy loam textures are observed. Pebbles, 
cobbles, and stones are made up of various com- 
binations of metaquartzite, lithic sandstone, ortho- 
quartzite, and limestone, depending on the lithology 
of the underlying materials. Granites and basic rocks 
are extremely rare. The till is generally about 2 to 
20 feet thick in upland positions but is many tens of 
feet thick in buried valleys. It overlies decomposed 
sandstone of the Paskapoo Formation, pre-Pleistocene 
gravels, or glacial outwash gravels, and may in turn 
be overlain by alluvial or aeolian sands, lacustrine 
clays, organic deposits or Obed till. 

The Marlboro association occurs on a variety of 
landforms. The general landscape is affected strongly 
by the topography of the underlying bedrock and 
consists of a collection of irregular, elevated plains 
separated by broad, moderately to strongly sloping 
valleys. Superimposed on the.bedrock landform is an 
extensive ground moraine in which grooves, flutings, 
and drumlin fields are common, particularly in the 
region bordering the foothills. End moraines, inter- 
secting till ridges, and “circles” occur sporadically 
throughout the area. Hummocky disintegration 
moraine, composed of knobs, kettles, and till ridges, 
is rare. 

Most of the Marlboro association occurs on topo- 
graphy which varies between moderately rolling and 
strongly rolling. Undulating to gently undulating 
topography is uncommon. 

Soi1 drainage of Marlboro areas generally is good 
on Upper slope and crest positions, except where 
microdepressions trap rain and snow runoff. Lower 
slope positions and depressional areas are invariably 
wet, and commonly exhibit Gleysolic and Organic 
soils. 

Soils of the Marlboro association are mapped as 
having loam, sandy loam or sandy clay loam surface 
horizons, and clay, clay loam or sandy clay loam 
subsurface horizons. Soils with sandy subsoil 
commonly are associated with shallower till deposits. 

Mapping Units: Seven mapping units and six 
soi1 series (names in parentheses) are established 
for the Marlboro association. These are described 
below. 

The first four mapping units are used in areas 
where soi1 pH was abnormally high. This effect is 
due to the periodic addition of calcareous loess to the 
surface of the soil. 
MLB 1-Dominantly Brunisolic Gray Luvisol (Hardisty) in 

combination with significant areas of Orthic Gray 
Luvisol (McPherson) and possible minor inclusions of 
weakly gleyed and/or shallow soils. This unit is ubi- 
quitous on a11 landscapes in regions bordering the 
Hinton association. It developed in areas where the 
addition of calcareous loess to the surface of the soi1 
is equalled by soi1 eluviation, but in which reactions 
of the soi1 sola remained mildly alkaline. A capping 

Plate 13-Hardisty soi1 
series. The Upper Bm 
horizons develop 
because of periodic 
surficial accretion of 
calcareous loess. 

of loess imparrs a Brunisolic horizon (Bm) on top of a 
normal McPherson soil. Approximately 14,800 acres 
are mapped. A Hardisty soi1 is illustrated in Plate 13. 

MLB 2-Dominantly Orthic Gray Luvisol (McPherson) in 
combination with significant amounts of Brunisolic Gray 
Luvisol (Hardisty) and possible minor inclusions of 
“bleached” Orthic Gray Luvisol and weakly gleyed 
soils. This unit, occupying about 38,820 acres, is 
mapped adjacent to MLB 1, and occurs in regions where 
sola reactions range between mildly alkaline to neutral 
and the incidence of a loess capping is less common 
It occurs on a variety of landforms. 

MLB 3-Dominantly Orthic Gray Luvisol (McPherson) in 
combination with significant amounts of “bleached” 
Orthic Gray Luvisol (Hanlan) and possible minor 
inclusions of Brunisolic Gray Luvisols and weakly 
gleyed soils. About 28,420 acres are mapped in this 
unit. MLB 3 occurs in areas adjacent to MLB 2, in 
regions where the incidence of loess accretion is rare 
or the capping is very thin, and where eluviation has 
reduced the pH of the soil sola to a neutral or slightly 
acid state. It occurs on undulating to strongly rolling 
topography. 

MLB 4-Dominantly “bleached” Orthic Gray Luvisol 
(Hanlan) in combination with significant amounts of 
Orthic Gray Luvisol (McPherson) and possible minor 
inclusions of Brunisolic Gray Luvisol, Bisequa Gray 
Luvisol and/or weakly gleyed soils. This unit, mapped 
in areas adjacent to MLB 3, occurs on undulating to 
moderately rolling topographyn in areas where the 
regional sola pH is slightly acid. Such areas are 
coincident with those where loess cappings are very 
rare, or where its effect has been completely obliterated 
by eluviation. Approximately 75,260 acres are mapped. 

The remaining three map units are used in areas 
where the soils have “normal” solum reactions (pH 
5.5. - 4.5). Their distribution is primarily a function 
of the topography on which the soils developed. 
MLB 5-Dominantly “bleached” Orthic Gray Luvisol 

(Hanlan) in combination with significant amounts of 
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Bisequa Gray Luvisol (Wildhay) and possible minor 
inclusions of weakly gleyed and/or shallow soils. This 
is a very common map unit with about 251,100 acres 
being mapped. MLB 5 occurs on moderately rolling 
to strongly rolling topography throughout the entire 
area. It is commonly associated with MLB 6 and 
occasionally with MLB 7. MLB 5 borders areas of MLB 
4 in regions immediately beyond the effect of cal- 
careous loess. 

MLB 6-Dominantly Bisequa Gray Luvisol (Wildhay) in 
combination with significant areas of “bleached” 
Orthic Gray Luvisol (Hanlan) and possible minor 
inclusions of weakly gleyed and/or shallow soils. 
MLB 6 is generally associated with MLB 5, but is 
restricted to gently rolling and moderately rolling 
topography. About 428,840 acres are mapped. The 
Wildhay series is illustrated in Plate 14. 

Plate 14-Wildhay soi1 
series. The Bf horizon 
at this site is difiïcult 
to distinguish. 

MLB 7-Dominantly Orthic Gray Luvisol (McPherson) in 
combination with significant areas of Degraded Eutric 
Brunisols (Baril) and possible minor inclusions of 
“bleached” Orthic Gray Luvisol, Bisequa Gray Luvisol 
and shallow soils. This unit is restricted to areas where 
the topography ranges from strongly rolling to hilly. 
About 10,400 acres are mapped. 

Soi1 phases used with the Marlboro association 
include stony, shallow, and gleyed. The visible charac- 
teristics of the soi1 profiles dictate the appropriate 
phase. 

The pattern of distribution of the map units 
throughout the map area is a function of two variables. 
The first ‘is the dissemination of calcareous loess as a 
function of distance from the loess source area and 
its effect on profile development as it accumulates at 
the soi1 surface. Calcareous loess plays a direct role 
in the development of the Hardisty profile in that the 
Upper Brunisolic Bm horizon exists either as a thin 
loess capping, or as a former Ae of the McPherson 
soil. The Upper portions of this horizon have been 
infused with iron due to carbonate weathering and 

leaching. The Hardisty profile cari be considered as a 
normal McPherson soi1 influenced by relatively active 
calcareous contamination. The McPherson profile, 
on the other hand, exists in areas where the incidence 
of calcareous loess accretion is considerably less but 
is not eliminated. The effect of the loess on the Mc- 
Pherson profile cannot be observed except for the 
fact that soi1 pH is maintained at neutral to slightly 
acid levels. Strong soi1 degradation and development 
of a “bleached” Orthic Gray Luvisol profile, such as 
that of the Hanlan series, does not appear to occur 
at such high levels of pH. A situation similar to this 
is obtained on strongly rolling landforms, in that 
surface erosion maintains solum pH at high levels 
thereby precluding soi1 degradation beyond the devel- 
opment of a single Ae horizon. A diagrammatic repre- 
sentation of the distribution of map symbols in relation 
to the calcareous loess accretion is shown in Figure 
15. 

Figure 15-Schematic distribution of Marlboro mapping units as a 
function of modal solum reaction and distance from the Hinton 

soi1 association. 

The second factor which is instrumental in the dis- 
tribution of the Marlboro map units, but which is 
operative beyond the area influenced by calcareous 
loess, is topography. McPherson and Baril soils tend 
to occupy the roughest topographie positions, and 
Wildhay the smoothest; Hanlan soils occur on the 
intermediate areas. The relationship is shown in 
Figure 16. 

Figure 16Schematic distribution of Marlboro mapping units MLB 
5, 6 and 7, as a function of topographie steepness. Also show is 
the areal relationship of Marlboro soils to Lodge (LDG), Blackmud 

(BKM), and alluvial (AV) soils. 

Map Combinations: A Marlboro unit mapped in 
combination with an Erith or Fickle unit represents 
land areas in which the interna1 drainage of the soils 
alternates between the moderately well drained and 
poorly drained condition, and reflects the distribution 
of water as a function of groundwater movement. 
Soils of the Fickle complex invariably occupy 
depressional areas, those of the Erith complex occur 
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on lower slope positions, while Marlboro soils are 
found on upper slope and crest positions. 

Marlboro-Lodge and Marlboro-Blackmud com- 
binations represent areas in which till is overlain by 
alluvial sand deposits. In general, the lower slopes 
and depressions are covered by Sand, while the higher 
areas are till. These combinations are common in 
areas adjacent to present-day streams and along old, 
abandoned river courses in which case the sand occurs 
in the position of a kame terrace or levee. 

The Marlboro-Tri-Creek and Marlboro-Lendrum 
combinations typify areas which are complexes of till 
and lacustrine. The lacustrine deposits are always in 
lower slope and depressional areas and commonly 
overly the till. 

Marlboro-Maskuta combinations represent areas 
in which the thickness of the till deposit is highly 
variable and in which outcrops of bedrock are 
common. 

Marlboro-Obed combinations represent areas in 
which two different tills occur. Units of this type are 
relatively rare. 

Obed association (OBD) 

This soi1 association is made up of a collection of 
Gray Luvisol soils developed on medium-to coarse- 
textured Obed till. It occurs on the Alberta Plateau- 
Benchland physiographic division, but its distribution 
is restricted to the limits of the Athabasca River Valley 
and to the general area around Obed Lake. About 
75,440 acres of the Obed association are mapped. 

Obed till, which constitutes the parent material 
of the Obed association, is of Cordilleran origin. It is 
sandy, olive brown to grayish brown (2.5Y 4/4-5/2) 
in color and slightly plastic when moist. It is 
commonly very stony, containing pebbles and cobbles 
which are generally well rounded, less than two 
inches in diameter, and composed dominantly of 
limestones, orthoquartzites, and lithic sandstones, 
with a minimum of metaquartzites and rounded schist 
fragments. Thickness of Obed till varies from several 
feet to over 100 feet but average thickness is about 
15 feet. Obcd till overlies bedrock, interstadial sands 
and gravels, and Marlboro till in rare instances. It 
cari be overlain by outwash gravels, aeolian deposits, 
lacustrine deposits, and organic materials. 

The origin of Obed till is interesting and Roed 
(1968) describes it in the following fashion: “Some of 
the same ice which composed the Marlboro glacier 
made up part of the Obed glacier . . . SO it is more 
likely that the Obed till represents a major re-advance 
and reactivation of the Marlboro glacier rather than a 
completely separate advance. This re-advance 
probably did not occur until a considerable inter-val 
of time had elapsed, enough time to deposit the 
Pedley Sediments and the Plante Creek .Sediments 
(interstadial sediments). From the distribution of 
Obed till and the geomorphic expression it is believed 
that it was an expanded toe glacier. Continental ice 

had apparently retreated from the area by the time 
of the glacier advance.” 

Ground moraine, drumlins, flutings, grooves, 
lateral moraine, and end moraine are common geo- 
morphic landforms associated with the Obed asso- 
ciation. Topography usually varies between gently 
rolling and strongly rolling. Isolated, eroded cliffs 
and scarps exhibit very steeply sloping to extremely 
sloping topography. 

Surface and interna1 drainage of Obed soi1 areas are 
good generally, but impeded drainage cari be en- 
countered in areas mapped as combinations between 
Obed and Erith or Fickle. 

Obed soils generally have sandy loam textures in 
the surface horizons and sandy clay loam textures in 
the subsoil. In the eastern portion of the Obed soi1 
area, however, soils having textures of loam and clay 
loam in the subsoil horizons are common. 

Mapping Units: Four mapping units and two soi1 
series (names in parentheses) are used to map the 
Obed association. These units relate closely to the 
first two mapping units of the Marlboro association 
and are described as follows: 

OBD l-Predominantly Brunisolic Gray Luvisol (Dalehurst) 
except for possible minor inclusions of Orthic Gray 
Luvisols, and Brunisolic Gray Luvisols of the Lodge 
association. This unit is mapped in areas bordering 
the Hinton association and occurs on a11 landforms. 
Its distribution is related directly to a midly alkaline 
to moderately alkaline pH status in the soi1 sola, and 
to periodic accretion of minute amounts of calcareous 
loess to the soi1 surface. These aspects are outlined in 
the discussion on the Marlboro association and in the 
section on soi1 formation. Approximately 16,540 acres 
of this unit are mapped. 

OBD Z-Dominantly Brunisolic Gray Luvisol (Dalehurst) 
in combination with significant amounts of Orthic Gray 
Luvisol (Hargwen) and possible minor inclusions of 
Brunisolic Gray Luvisols of the Lodge association 
and/or weakly gleyed soils. This unit is mapped in 
areas adjacent to OBD 1, and is distributed over the 
landscape in a fashion identical to that described for 
the MLB 1 mapping unit. Approximately 31,320 acres 
are mapped. 

OBD 3-Dominantly Orthic Gray Luvisol (Hargwen) in 
combination with significant amounts of Brunisolic 
Gray Luvisol (Dalehurst) and possible mitior in- 
clusions of Brunisolic Gray Luvisols of the Lodge 
association and/or weakly gleyed soils. OBD 3 is 
mapped over approximately 24,980 acres, primarily in 
the area north and east of Obed Lake. Its distribution 
is identical to that described for the MLB 2 mapping 
unit. 

OBD 4-Dominantly Brunisolic Gray Luvisol (Dalehurst) in 
combination with Orthic Gray Luvisol (Hargwen) and 
Degraded Eutric Brunisols, and possible minor in- 
clusions of weakly gleyed soils. This is a miner 
mapping unit covering only about 3,500 acres. Its 
occurrence in the area is restricted to strongly rolling 
to hilly topography. 

Soi1 phases employed in the mapping of the Obed 
association included shallow and gleyed. Areas in 
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which the thickness of the till deposit is less than 
20 inches are mapped as shallow phase. The gleyed 
phase denotes soils with slightly imperfect interna1 
drainage. 

The areal distribution of the various mapping units 
of the Obed association is a function of the geo- 
graphie distribution of soi1 pH as a result of periodic 
loess dissemination eastward from Brûlé Lake. Dis- 
tributional patterns and soi1 properties of the Dale- 
hurst series indicate its development is due to a 
minimal amount of periodic accretion of calcareous 
loess to the surface of a normal Hargwen soil. The 
weathering of the lime associated with the loess 
results in the release of iron which then infuses into 
the Upper portions of the Ae horizon of the Hargwen 
soil. This ultimately results in the development of a 
colored horizon with visual characteristics similar to a 
Brunisolic Bm horizon. Sola pH in these areas varies 
between mildly and moderately alkaline. Hargwen 
soils are found in areas beyond the zone of “active” 
loessial influence, but where the accretion is just 
sufficient to maintain sola pH between mildly alka- 
line and neutral. This sequence is shown in Figure 17. 

MARLBORO ASSOCIATION OBED ASSOCIATION 1 HINTON 

developed on parent materials that are generally 
shallow and made up of mixtures of till and colluvium. 
These soils are restricted to the Foothills physio- 
graphie division. Their development is affected 
strongly by the steepness of the topography, the 
acidity of the parent material, and the processes of 
downslope mass wastage. The Robb association is 
mapped on about 280,240 acres, exclusively in a north- 
west to southeast trending belt parallel to the 
mountains. 

Parent material of the Robb association is 
primarily till of Cordilleran origin to which consider- 
able colluvial material has been added due to Upper 
slope erosion. The resultant material is grayish brown 
to olive brown (IOYR 5/2 - 2.5Y 5/4) in color, friable, 
and slightly plastic when moist. It is generally 
moderately to very stony. The stones exhibit a wide 
variety of sizes and shapes, and are composed 
dominantly of lithic sandstones and shales derived 
from the underlying bedrock as well as orthoquart- 
zites, metaquartzites, and limestones. Thickness of 
the deposit is highly variable, with the thinnest deposit 
occurring at or near the tops of ridges and knolls, 
and the thickest at valley bottoms (Figure 18). Mean 

._ 
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Figure 17-Schematic distribution of Obed mapping units as a 
function of modal solum reactions and distance from the Hinton 

soi1 association. 

The saturation of the cation exchange complex, with 
divalent cations at such high pH levels, inhibits the 
processes of soi1 degradation and the development of 
“bleached” Orthic Gray Luvisol profiles. Soi1 de- 
velopment beyond the stage of a normal Orthic Gray 
Luvisol is improbable. 

Map Combinations: Obed-Marlboro combinations 
indicate areas of mixed till parent materials; these 
are relatively rare and are found only in the vicinity 
of Plante Cfeek. 

Combinations between Obed and Lodge mapping 
units denote areas in which shallow loessial or alluvial 
deposits overlie till, and in which till is exposed only at 
the crests of knolls. Soils found on such deposits have 
abnormally high pH values and are indicated as being 
pH variants of normal Lodge soils. 

Combinations among Obed and Erith and Fickle 
mapping units indicate catenary sequences which 
form due to groundwater discharge. Obed units 
occupy well drained, Upper slope positions. Erith 
units occur on middle and lower slope positions, and 
Fickle units are found on lower slope and depressional 
areas. 

Robb association (RBB) 
The Robb association consists of a collection of 

Gray Luvisols and Eutric and Dystric Brunisols 

Figure lS-Schematic distribution of Robb mapping units as a 
function of topographie steepness. Also shown is the relationsbip 

between Robb (RBB) and Maskuta (MSK) associations. 

thickness is approximately 2 feet. The parent ma- 
terial of the Robb association overlies all bedrock 
formations of the Foothills, but may be overlain by 
alluvial sand deposits, lacustrine deposits or organic 
material. Carbonate content appears to depend 
directly on the lime content of the underlying bed- 
rock. 

The most obvious landscape features associated 
with the Robb association are steeply sloping ridges 
with high local relief, which occurs in parallel to sub- 
parallel alignment, and which are reflections of bed- 
rock lithology and structure. Superimposed on this are 
considerable areas of ground moraine and lesser areas 
of drumlins, flutings, and grooves. Topography 
commonly varies from moderately rolling and strongly 
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rolling to hilly, but local areas may be as smooth as 
gently rolling, or as rough as very hilly. Elevational 
range of the Robb association varies between about 
3,800 and 5,500 feet. 

Surface drainage of the Robb association is good, 
except on ridges with steeply to very steeply sloping 
sides where it may be excessive. Interna1 soi1 drainage 
is good in Upper slope and crest positions, and imper- 
fect to poor in lower slope and depressional positions. 

The Robb soils have sandy loam to loam surface 
horizons and clay loam to sandy clay loam subsoil 
horizons. 

Mapping Units: Six mapping units and four soi1 
series (names in parentheses) are established for the 
Robb association, The mapping units are as follows: 
RBB 1-Dominantly “bleached” Orthic Gray Luvisol 

(Coalspur) in combination with significant amounts of 
Bisequa Gray Luvisol (Mercoal) and possible minor 
inclusions of Degraded Eutric Brunisols, weakly gleyed 
soils and/or very shallow soils. This is a very common 
soi1 unit; about 89,060 acres are mapped. It occurs 
dominantly on moderately polling to strongly rolling 
topography. 

RBB 2-Dominantly Bisequa Gray Luvisol (Mercoal) in 
combination with significant amounts of “bleached” 
Orthic Gray Luvisol (Coalspur) and possible minor in- 
clusions of Degraded Eutric Brunisols, weakly gleyed 
soils and/or very shallow soils. RBB 2 commonly 
occurs in areas conjugal to RBB 1, but is restricted to 
gently rolling to moderately rolling topography. About 
36,260 acres are mapped. 

RBB 3-Dominantly a mixture of “bleached” Orthic Gray 
Luvisol (Coalspur) and Bisequa Gray Luvisol (Mercoal) in 
combination with significant amounts of Degraded 
Eutric Brunisols (Felton), and possible minor inclusions 
of Orthic Eutric Brunisols, weakly gleyed soifs, and/or 
very shallow soils. This unit occurs on strongly rolling 
topography in areas where the pH of the soi1 sola is 
medium acid (pH 5.6) or higher. Such areas are 
common in regions where lime is present in the parent 
mater& About 35,180 acres are mapped. 

RBB 4-Dominantly a mixture of “bleached” Orthic Gray 
Luvisol (Coalspur) and Bisequa Gray Luvisol (Mercoal) 

‘in combination with significant amounts of Degraded 
Dystric Brunisols (Fidler) and possible minor in- 
clusions of Orthic Dystric Brunisols, weakly gleyed 
soils. and/or very shallow soils. RBB 4 is mapped 
on strongly rolling topography in areas where the pH 
of the soi1 is medium acid (pH 5.6) or lower. These 
areas occur in regions where no lime cari be detected 
in the parent material at depths of up to 10 feet. 
Approximately 50,080 acres are mapped. 

RBB S-Dominantly Degraded Eutric Brunisol (Felton) in 
combination with significant mixtures of “bleached” 
Orthic Gray Luvisol (Coalspur) and possible minor in- 
clusions of Orthic Eutric Brunisols, weakly gleyed 
soils, and/or very shallow soils. This unit accounts for 
approximately 45,380 acres, Its distribution is related 
directly to that described for RBB 3, except that it is 
restricted to strongly rolling, hilly, and very hilly topo- 
graphe. 

RBB 6-Dominantly Dystric Brunisol (Fidler) in com- 
bination with significant mixtures of “bleached” 

Orthic Gray Luvisol (Coalspur) and Bisequa Gray 
Luvisol (Mercoal), and possible minor inclusions of 
Orthic Dystric Brunisol, weakly gleyed soils, and/or 
very shallow soils. Except for the fact that this unit 
occurs on strongly rolling, hilly, and very hilly topo- 
graphy, its distribution is identical to that described for 
RBB 4. Approximately 24,280 acres are mapped. 

The only soil‘ phase used for mapping the Robb 
association is gleyed, and this is reserved for soi1 
areas subject to periodic groundwater discharge in 
which the soils showed imperfect interna1 drainage. 
The designation shallow phase is not employed 
because of the overall shallowness of the soi1 parent 
materials. Stone content is never of sufficient mag- 
nitude to warrant the use of a stony phase. 

The areal distribution of the various soils of the 
Robb association is a function of the lime status of the 
soi1 parent material and topography. Soi1 areas in 
which parent materials have a layer of lime accumu- 
lation at depth commonly exhibit Felton soils on the 
roughest topography, Coalspur soils on topography 
of intermediate steepness, and Mercoal soils (Plate 
15) on the smoothest landscapes. Soi1 patterns of this 

Plate 15-Mercoal 
soi1 series. The wavy 
character of the Bf 
horizon is typical of aIl 
Bisequa Gray Luvisols 
in the area. The scale 
shown is in inches and 
centimeters. 

type indicate a retardation in the process of soi1 de- 
gradation on steep .slopes because of the rejuvenating 
effects of soi1 mass wastage. “Mature” Bisequa Gray 
Luvisol profiles are found only on smoother land- 
scapes where the effects of erosional processes are 
minimal (Figure 18). The absence of lime in soi1 
parent material is reflected only in the pH of the soi1 
sola; there is no visual effect on profile morphology 
or on profile distribution. Therefore, Fidler series 
occurs on the roughest topography and Mercoal on 
the smoothest topography. The strong acidity (some- 
times as low as pH 4.5) associated with such soils 
makes them potential problem soils to a11 except 
highly tolerant plant species. It is important to re- 
member that the Coalspur and Mercoal soils when 
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associated with Fidler soils are generally more acid 
than when associated with Felton soils. For practical 
application it is the collection of soils on a land- 
scape unit which is of importance, not individual soi1 
series. 

Map Combinations: Robb mapping units often 
are combined with units of the Maskuta association. 
Such combinations indicate soi1 areas in which the 
till deposits are very thin and in which, bedrock com- 
monly is’ exposed, particularly on hi11 crests. Soi1 
development on bedrock of the foothills does not 
exceed 10 to 12 inches. 

Robb-Erith or Robb-Fickle combinations denote 
soi1 areas which, in lower slope or depressional 
positions, are maintained in states of periodic or 
permanent wetness by groundwater discharge. 

Errington association (ERR) 
The Errington association consists of Luvisolic and 

Brunisolic soils which are developed on Cordilleran 
till of local origin, mixed with colluvium. It occurs 
exclusively in the Foothills physiographic division 
and in areas adjacent to Black Cat Mountain and 
West Fork Creek. It covers about 3,720 acres. 

Parent material of the Errington association is a 
medium-to coarse-textured, dark grayish brown (2.5Y 
4/2) till derived from alpine glaciation of local extent, 
to which considerable quantities of colluvial material 
have been added. It is generally very stony with the 
stones being angular and subangular in shape and 
highly variable in size. Limestones are very common, 
but quartzite, lithic sandstone, and siltstone may be 
found. Thickness of the till is variable. This material 
overlies outwash gravels and Obed till, but is rarely 
overlain by anything other than organic material. 
The parent material of the Errington association could 
be confused with that of the Obed association except 
for the angularity of the stones in the former and the 
fact they are derived mainly from local bedrock. 

Ground moraine and fans are the only landforms 
associated with this deposit. Topography is moder- 
ately to strongly rolling. 

Surface and interna1 drainage of these soils is good. 
Errington soils have sandy loam to loam surface 

horizons and clay loam subsoil horizons. 
Mapping Units: Two mapping units are used for 

the Errington association but soi1 series are not 
established. The mapping units are as follows: 
ERR 1-Dominantly Brunisolic Gray Luvisol in combination 

with significant amounts of Orthic Gray Luvisol and 
possible minor inclusions of Degraded Eutric Brunisols 
and weakly gleyed soils. This unit covers about 2,600 
acres. 

ERR 2-Dominantly Degraded Eutric Brunisols in com- 
bination with Orthic Gray Luvisol and possible minor 
inclusions of Brunisolic Gray Luvisol and Weakly 
gleyed soils. About 1,120 acres of this unit are mapped. 

The Errington association occurs in areas to the 
west of but immediately adjacent to soils of the 

Hinton association. Because of this, calcareous loess 
is periodically added to the surface of these soils 
resulting in sola pH being abnormally high. The 
presence of a loessial overlay is also instrumental in 
the development of a Brunisolic Gray Luvisol 
profile, 

No soi1 phases are employed in mapping the 
Errington association, and no combinations with 
other soils are mapped. 

Lendrum association (LDM) 
The Lendrum association consists of various types 

of Luvisolic soils developed on fine-to-medium- 
textured lacustrine materials. It is a common soi1 
association on the Alberta Plains physiographic 
division, in areas north and south of the town of 
Edson, but occurs also on the Alberta Plateau- 
Benchlands division especially in the vicinity of 
Lendrum Creek, Hanlan Creek, and the Erith River. 
The Lendrum association covers about 108,420 acres. 

Parent materials of the Lendrum association are 
olive brown to dark yellowish brown (2.5Y 414 - IOYR 
4/4) colored lacustrine clays and silts. They are fine- 
to-medium-textured and moderately to strongly cal- 
careous. Sand lenses and bands (possibly varves) 
cari be observed in many places particularly towards 
the bottom of the deposit. Thickness of the lacustrine 
material varies from a few inches to about 40 feet, 
but the usual thickness is about 10 feet. Lacus- 
trine clays overlie gravels, sands, till, and bedrock, 
and may be overlain by Sand or organic materials. 

The glacial lake in which the lacustrine clays and 
silts were deposited probably was transgressive in 
nature (Roed, 1968). Initially, water was trapped in 
the vicinity of Lendrum and Hanlan Creeks by Kee- 
watin ice on one side, and the Foothills and Cor- 
dilleran ice on the other. The retreat of the Continental 
ice sheet allowed a progressive retreat of the lake 
levels. The final lake position was in the Alberta 
Plains region north and south of Edson. During this 
time much of the water received by the lake was 
transported via the Sundance Channel and Marlboro 
Delta (Roed, 1968). Deposits collected in lakes of this 
type are generally heterogeneous, consequently, the 
lacustrine materials found in the central portions of 
the lacustrine basin are thicker, of finer texture, and 
contain more lime than those found along the edges. 

The Lendrum association usually is mapped on 
broad, lacustrine plain landforms with undulating to 
gently rolling topography. The form of the underlying 
till or bedrock topography generally is masked, but 
not obliterated. 

Surface drainage of the Lendrum soi1 areas ranges 
from good to poor depending on topography. Interna1 
soi1 drainage varies from good to slightly imperfect, 
with the finer textured soils belonging to the latter 
category. 

Soils of the Lendrum association have silt loam to 
clay loam surface horizons and clay loam to clay sub- 
surface horizons. 
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Mapping Unit$: Four mapping units and four soi1 
series (names in parentheses) are recognized in the 
Lendrum association. The units are as follows: 
LDM 1-Dominantly “bleached” Orthic Gray Luvisol 

(Rosevear) in combination with significant amounts of 
Gleyed Orthic Gray Luvisol and possible minor in- 
clusions of Gleysolic Soils. In general, this unit is 
found on undulating topography, but in rare instances 
is mapped on gently rolling topography. Its occurrence 
reflects a state of slightly imperfect interna1 soi1 drain- 
age caused by topography of low local relief and fine 
textures. It occurs on about 60,300 acres. 

LDM 2-Dominantly “bleached” Orthic Gray Luvisol 
(Rosevear) in combination with significant amounts of 
“bleached” Orthic Gray Luvisol (Embarras) and 
possible minor inclusions of weakly gleyed soils. This 
unit is mapped on gently rolling to undulating topo- 
graphy in regions where parent material stratifications 
were common. Rosevear and Embarras soils are dif- 
ferentiated on the basis of texture. Approximately 12,- 
480 acres are mapped. 

LDM 3-Dominantly “bleached” Orthic Gray Luvisol 
(Embarras) in combination with significant amounts of 
Bisequa Gray Luvisol (Weald) and possible minor in- 
clusions of weakly gleyed or gleyed soils. This unit 
occurs dominantly along the margins of the lacustrine 
basins, often in the vicinity of drainage channels. It 
occupies undulating to gently rolling topography and 
is found on medium-textured parent material of 
lacustrine or alluvial-lacustrine origin. It is mapped 
on about 30,280 acres. 

LDM 4-Dominantly Bisequa Gray Luvisol (Weald) in 
combination with significant amounts of “bleached”, 
Orthic Gray Luvisol (Embarras) and possible minor 
inclusions of weakly gleyed to gleyed soils. This unit 
occurs in areas identical to those described for LDM 3 
and covers about 5,360 acres. 
Only the shallow soi1 phase designation is used 

to map the Lendrum association, and this is reserved 
for areas in which the thickness of the lacustrine 
deposit is Iess than 20 inches. The gleyed phase 
is not employed since moisture characteristics are 
either inherent in the unit definition (LDM 1) or are 
shown by mapping combinations with the Erith or 
Fiekle complex. Stony phase is not used since stones 
rarely are observed in these soils. 

The units of the Lendrum association are dis- 
tributed over the landscape in relation to the texture 
of the parent material. LDM 1 and 2 are found 
primarily in areas where the lacustrine deposits are 
thickest, and the parent material has the finest texture. 
LDM 3 and 4 tend to be restricted to higher elevations 
along the margins of the lacustrine basins and along 
drainage channels and where the parent material is 
medium-textured and tends relatively to be more 
shallow. This pattern of distribution partially reflects 
the transgressive character of the lake in which the 
soi1 parent material is deposited. 

Map combinations: Lendrum mapping units often 
are mapped in combination with Blackmud, Heart, 
and/or Lodge units. These areas represent complexes 
between lacustrine and sand parent material which 

cannot be separated on the map, or areas in which 
sands of varying thicknesses overlie lacustrine 
materials. Such Sand areas are common along stream 
courses, the sands occurring adjacent to the channels 
in distributional patterns indicative of flood levees. 
Combinations of Lendrum and Heart soils represent 
areas in which sand dunes have invaded a lacustrine 
plain. 

Combinations of Lendrum and Erith or Fickle 
soils represent sequences of interna1 soi1 drainage. 
In such combinations the Lendrum soils are always 
the better drained. 

Lendrum-Marlboro and Lendrum-Edson com- 
binations are used for areas in which the lacustrine 
deposits are shallow and in which exposures of till 
are common. Such area.s occur dominantly along the 
margins of the lacustrine basin. 

Tri-Creek association (TRC) 

The collection of Luvisolic soils that are developed 
on heterogeneous fine-to-medium-textured lacustrine 
parent materials is called the Tri-Creek association. 
This association is of sporadic but relatively minor 
occurrence in both the Foothills and the Alberta 
Plateau-Benchlands physiographic division. It occupies 
about 29,640 acres in the map area. 

The parent material of the Tri-Creek association 
is an olive brown to very dark yellowish brown 
(2.5Y 4/4 - IOYR 3/2) colored lacustrine deposit, in 
which variable but low concentrations of pebbles and 
cobbles are present. The material generally is fine- 
textured, but areas of medium-textured deposits cari 
be found. Interbedded sand lenses occur in various 
locations. Thickness of the deposit varies from several 
inches to more than 10 feet, but usually it is less than 
3 feet thick. It commonly overlies bedrock, till, or 
outwash deposits, but cari be overlain by Sand or 
organic materials. It is distinguished from normal till 
deposits by its finer texture and from normal lacus- 
trine materials by the presence of pebbles and its 
slightly heterogeneous character. 

The Tri-Creek association is found on the relatively 
narrow, flat stretches of terrain that lie between major 
incised stream courses and the regional dissected 
upland (Figure 19). Topography varies between 
undulating and gently rolling. 

Surface drainage of these soils generally is good. 

Figure 19-Schematic distribution of Tri-Creek mapping units in 
relation to topographie steepness and upland till. The underlying 
till generally comprises either the Robb (RBB) or Marlboro (MLB) 

associations. 
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Interna1 soi1 drainage generally is good but is impeded 
somewhat on certain of the finer textured soils. 

The Tri-Creek association has clay loam surface 
horizons and clay subsurface horizons. Certain areas, 
however, have loam or silt loam surface soils and clay 
loam subsoils. 

Mapping Units: Three mapping units and two 
soi1 series (names in parentheses) are recognized in 
the Tri-Creek association. These are as follows: 
TRC 1-Dominantly “bleached” Orthic Gray Luvisol 

(Wampus) in combination with significant amqunts of 
Orthic Gray Luvisols, and possible minor inclusions of 
weakly gleyed soils. TRC 1 accounts for about 4,780 
acres in the map area. It occurs in regions in which 
the parent materials have the finest textures and are 
the thickest. It commonly is mapped on gently rolling 
to undulating topography. 

TRC Z-Dominantly “bleached” Orthic Gray Luvisol 
(Wampus) in combination with Orthic Gray Luvisol and 
Gleyed Orthic Gray Luvisol, and possible minor in- 
clusions of Gleysolic soils. This unit occurs on the finer 
textured parent materials, but on undulating topo- 
graphy. The lack of topographie relief coupled with the 
high clay content of the soil results in slightly impeded 
interna1 soi1 drainage. Approximately 20,000 acres are 
mapped. 

TRC f-Dominantly “bleached” Orthic Gray Luvisol 
(Wampus) in combination with significant amounts of 
Bisequa Gray Luvisol (Deerlick), and possible minor 
inclusions of weakly gleyed soils. TRC 3 is mapped 
generally in areas where the texture of the parent 
material is clay loam and where the lacustrine de- 
posits are relatively thin. It occurs usually on gently 
rolling topography but also is found on undulating 
topography. About 4,860 acres are mapped. 

Only the shallow soi1 phase notation is used with 
the Tri-Creek association and this is reserved for 
areas in which the thickness of the lacustrine &posit 
is less than 20 inches. The gleyed phase is not 
used since soi1 drainage is inherent in the definition 
of TRC 2. Stones in these soils are not of sufficient 
incidence to warrant the use of a stony phase. 

Distribution of the Tri-Creek units is a function of 
soi1 texture and interna1 soi1 drainage as affected by 
topographie relief or the lack thereof. TRC 1 and 2 
occur in areas where clay content of the parent 
material is the highest. Within such areas these two 
units are distributed in relation to topographie relief 
with TRC 2 occupying the smoother areas and TRC 1 
the rougher. Areas of low tapographic relief generally 
suffer from slightly impeded interna1 soi1 drainage. 
TRC 3 occurs in areas where clay content is lower 
and leaching is effective to greater depths. Such areas 
are generally coincident to regions where the lacus- 
trine deposit is shallower. A schematic representation 
of this type of soi1 distribution pattern is shown in 
Figure 19. 

Map Combinations: Tri-Creek commonly is 
mapped in combination with Erith or Fickle 
complexes. Such combinations represent areas in 
which soils having good interna1 drainage alternate 

with those showing the effects of poor interna1 
drainage. 

Combinations between Tri-Creek and Marlboro 
or Robb soils indicate areas of shallow lacustrine 
deposition, in which case Marlboro or Robb soils 
occur on local highs and Tri-Creek soils are found on 
lower side slope positions. 

Heart association (HRT) 

The Heart association is made up of Brunisolic 
soils developed on sand of aeolian origin. This asso- 
ciation dominantly occurs in the eastern half of the 
map area adjacent to the McLeod River. It is found 
on the Alberta Plains with a minor occurrence on the 
Alberta Plateau-Benchlands. About 15,640 acres of 
the Heart association are mapped. 

The aeolian sand which constitutes the parent 
material of the Heart association is loose, light olive 
brown to olive brown (2SY 514 - 2.5Y 414) in color 
and dominantly in the fine sand size. The sand of the 
dune field south and west of Edson is derived from the 
delta near Marlboro and from the floodplain deposit 
of the McLeod River. The field in the vicinity of 
Rosevear has sand derived from the outwash and or 
alluvial floodplain deposits left by the pre-existing 
McLeod River. Dunes formed in these areas are 
classifïed as U-shaped (Roed, 1968) and presently 
are relatively stable due to heavy vegetational growth. 

Topography is undulating to moderately rolling 
with the latter class being the most common. The 
Heart association is mapped at elevations of 2,850 
to 3,200 feet. 

Surface drainage of the Heart soils is rapid to 
excessive. Lime may occur at depths of about 60 
inches or more. 

Mapping Units: One mapping unit is used to map 
the soils of the Heart association. No soi1 series are 
established. 
HRT 1-Dominantly Degraded Eutric Brunisol with minor 

inclusions of Orthic Regosol and/ or Orthic Podzols. 
No soi1 phase notations are used in mapping this 

soi1 association. Distribution of the Heart association 
is related directly to the mode of origin of the sand 
parent material. This association is restricted to those 
areas where sand has been transported by wind and 
which show a duned landscape. It is differentiated 
from the Hinton association by the absence of lime 
carbonates throughout the Heart soi1 sola. 

Map Combinations: The Heart soi1 unit is 
mapped in combination with units of the Blackmud 
and Lodge associations. Such areas represent the 
occurrence of sands of alluvial origin and/or shallow 
deposits of sand overlying lacustrine or till occasionally 
found associated with aeolian Sand. 

The Heart association is mapped in combination 
with units of the Marlboro and Edson associations. 
These rare and unusual combinations result because 
the scale of mapping used would not always permit 
the separation of Sand from till material. 
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Heart soils are mapped most commonly with 
units of the Fickle complex. In these cases the Organic 
soils of the Fickle complex occupy depressional areas 
among the dunes. 

Blackmud association (BKM) 
This soi1 association is made up of a collection of 

Luvisolic, Brunisolic and Podzolic soils whose one 
common characteristic is their development on 
alluvial sand deposits thicker than 20 inches. The 
Blackmud association is distinguished from the 
Hinton association in that the parent material is 
alluvial rather than aeolian in origin and from the 
Lodge association on the basis of the thickness of the 
deposit. It is distinguished from the Heart association 
on the presence of isolated, rounded pebbles, and on 
the general absence of dune topography. The 
arbitrary nature of this latter separation is shown by 
using one color for both the Blackmud and the 
Heart association on the soi1 map. The Blackmud 
association is found primarily in the Alberta Plains 
and Alberta Plateau-Benchlands physiographic 
divisions but it also cari be observed in isolated 
localities in the Foothills. It covers about 80,580 acres 
in the map sheet. 

Parent material of the Blackmud association is an 
olive brown to grayish brown (2SY 4/4 - 10YR 5/2) 
colored alluvial Sand occasionally containing ortho- 
quartzite and metaquartzite pebbles up to 2 inches 
in diameter. Lenses of interbedded gravel, clay or both 
also may be present. The material commonly is asso- 
ciated with presentday drainage courses or with 
Pleistocene or pre-Pleistocene channels. It commonly 
overlies till or lacustrine deposits and may be overlain 
by organic materials and, in isolated localities, by 
calcareous loess. 

The Blackmud association commonly is found on 
deltaic or alluvial plain landforms. The Marlboro 
Delta (Roed, 1968) is included in this association. 
Topography is gently rolling to undulating but may 
be moderately to strongly rolling, 

Surface drainage of the Blackmud soi1 areas 
usually is good but interna1 soi1 drainage varies from 
good to excessive. 

Soils in this association are mapped as having 
sand, loamy sand or sandy loam textures throughout 
the profile. 

Mapping Units: Five mapping units and four soi1 
series (names in parentheses) are used to map the 
Blackmud association. These are as follows: 
BKM 1-Dominantly Orthic Gray Luvisol (Culp) in com- 

bination with significant amounts of Degraded Eutric 
Brunisols (Bickerdike) and possible minor inclusions of 
Bisequa Gray Luvisol and/or weakly gleyed soils. This 
unit is common on alluvial plains and along drainage 
channels in the Alberta Plains area. It is found in areas 
where thin, discontinuous clay bands are present in 
the sand deposit, or in regions where sufficient clay 
material has been pedologically translocated to form a 
Bt horizon. Approximately 22,940 acres are mapped. 

BKM 2-Dominantly Orthic Gray Luvisol (Culp) in com- 
bination with significant amounts of Bisequa Gray 
Luvisol (Sundance) and possible minor inclusions of 
Degraded Eutric Brunisol and/or weakly gleyed soils. 
This unit is found on conditions identical to those 
described for BKM 1 but dominantly in the Alberta 
Plateau-Benchland region. Soils in this region tend to 
be slightly more acid than those found on the Alberta 
Plains. BKM 2 is mapped on about 1,160 acres. 

BKM 3-Dominantly Bisequa Gray Luvisol (Sundance) in 
combination with significant amounts of Orthic Gray 
Luvisol (Culp) and/or Degraded Eutric Brunisol 
(Bickerdike) and possible minor inclusions of weakly 
gleyed soils. This unit covers about 12,680 acres. It is 
common on the Alberta Plateau-Benchlands in regions 
where interbedded clay lenses are present in the soi1 
and/or where considerable quantities of clay material 
have been pedologically translocated. 

BKM 4-Dominantly Degraded Eutric Brunisol (Bickerdike) 
in combination with Orthic Gray Luvisol (Culp) and 
possible minor inclusions of Orthic Podzol and/or 
weakly gleyed soils. This unit is mapped on both the 
Alberta Plains and the Alberta Plateau-Benchlands 
amas but is restricted to regions where interbedded 
clay lenses are uncommon. Approximately 23,000 acres 
are mapped. 

BKM 5-Dominantly Orthic Humo-Ferric Podzol (Horn- 
beck) in combination with significant amounts of De- 
graded Eutric Brunisol (Bickerdike) and possible minor 
inclusions of Orthic Gray Luvisol, Bisequa Gray 
Luvisol, and weakly gleyed soils. This combination is 
mapped in areas where the pH of the soi1 solum is less 
than pH 6.0. Such areas are particularly common in 
the vicinities of the Wildhay River, Pinto, and Oldman 
Creeks. This unit covers approximately 20,800 acres. 

The Blackmud 4 mapping unit is the only soi1 group 
for which the pH variant is used. This notation is 
employed in the region immediately west of Obed, 
in a local area subject to periodic loess accretion. The 
calcareous nature of the loess results in the elevation 
of soi1 pH to as high as pH 7.5 in soils which morpho- 
logically look like normal Blackmud soils. This 
notation is considered to be necessary in view of the 
altered chemical character of such soils. No soils 
phase notations are used in mapping the Blackmud 
association. 

The distribution of the Blackmud soi1 mapping 
units appears to be a function of the pH of the soi1 
sola on the one hand and the tendency of the soi1 to 
develop a Bt horizon on the other. The units BKM 1, 
2, and 4, tend to occur in regions where soi1 solum 
reaction ranges between pH 6.1 and 6.5. Reactions 
in this range are due either ta high carbonate 
content in the soi1 parent materials, to relatively low 
degradation potential of the soi1 region, or to periodic, 
weak loess accretion to the surface of the soi1 profiles. 
BKM 5 is found in areas where soi1 degradation is 
high and in regions beyond the influence of calcareous 
loess. The units in which the Culp series is a common 
constituent owe their origin to the high incidence of 
interbedded clay lenses in the soi1 parent material, 
or to the pedological processes of clay translocation. 
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Sundance series (BKM 2 and BKM 3) is a polygenetic 
soi1 in which a Podzol profile is developing in the Ae 
horizon of a normal Culp soil. 

Map Combinations: The Blackmud soi1 mapping 
units are mapped in combination with units of the 
Lodge association. Such combinations indicate areas 
where the thickness of the sand deposit is highly 
variable. Lodge units are used to indicate soils in 
which the thickness of the Sand deposit is less than 
20 inches. 

Combinations of Blackmud and Lendrum or Black- 
mud and Tri-Creek soils represent areas of complex 
parent materials alternating between alluvial sand 
and lacustrine clay. 

Blackmud-Robb and Blackmud-Marlboro com- 
binations refer to areas where soi1 parent materials 
alternate between alluvial sand and till. 

Blackmud-Jarvis combinations indicate complexes 
between alluvial sand and fluvial grave1 parent 
materials. 

Hinton association (HTN) 
The Hinton association consists of a collection of 

Brunisolic, Luvisolic, and Regosolic soils a11 of which 
have “free” lime carbonates throughout their sola. 
This association is found along the valley of the Atha- 
basca River in the region extending from Brûlé Lake 
to just east of Hinton. It occurs exclusively in the 
Alberta-Plateau Benchlands physiographic division 
and covers about 74,380 acres. The Hinton association 
is distinguished by the presence of carbonates in a11 
soi1 horizons; the Heart, Blackmud, and Lodge asso- 
ciations, on the other hand, have carbonates only in 
the C horizon. 

Parent material of the Hinton association is 
medium-textured, strongly calcareous, grayish brown 
(2.5Y 5/2) aeolian material which covers the general 
landscape in the form of a loess-like blanket. It 
commonly consists of a mixture of fine and ver-y fine 
sand with varying amounts of both finer and coarser 
particles. It is friable to loose in consistence and very 
easily erodible. The deposit thickness is about 50 feet 
near Brûlé Lake but thins rapidly to less than 3 feet 
near Hinton. This material overlies the Obed and 
Marlboro tills, outwash terraces and bedrock. It cari be 
overlain by local alluvium or organic material. 

Aeolian activity is frequent at present along the 
braided channel of the Athabasca River in Jasper 
National Park, as well as along the shores of Brûlé 
Lake. This activity results in the formation of elongate 
blow-outs and adjacent parabolic dunes, but stabiliza- 
tion by vegetation generally has curtailed active 
erosion elsewhere. However, periodic winds of high 
velocity disseminate calcareous material from the 
floodplain of the Athabasca River far beyond the 
extent of the area mapped as the Hinton association. 
Such activity is manifested in the soils surrounding 
the Hinton soi1 association by abnormally high soi1 
pH values. 

The landform associated with the Hinton asso- 
ciation consists of a loess plain in which the under- 
lying till and bedrock topography is covered but not 
masked. Dunes are common in the area near Brûlé 
Lake but are rare elsewhere. Elevational extremities 
of the material range from about 4,300 feet near 
Brûlé Lake to about 3,700 feet east of Hinton. 

Surface drainage of the Hinton soi1 areas is good. 
Interna1 soi1 drainage varies from good to excessive. 

Hinton soils are mapped generally as having fine 
sandy loam to silt loam surface horizons and sandy 
loam to sandy clay loam subsurface horizons. 

Several features are characteristic of the soils 
found in the Hinton association. There is usually a 
dark gray to dark grayish brown (IOYR 411 - IOYR 412) 
colored Ahk horizon at the surface showing weak, 
fine granular to single grain structure. Thickness of 
the Ahk is commonly less than 2 inches at the eastern 
extremity of the Hinton area but becomes pro- 
gressively thicker towards Brûlé Lake. In the region 
immediately east of Brûlé Lake, the thickness is up- 
wards of 3 to 5 feet. The Ahk material commonly is 
stratified and contains high amounts of both organic 
matter and charcoal fragments. Thin, incipient, pale 
red B horizons are common within the Ahk material. 

Beneath the Ahk there is a thick, distinct, 
yellowish brown to yellowish red (10YR 516 - 5YR 418) 
colored “paleo” B horizon which also appears very 
near the surface at the eastern extremity of the area 
but becomes buried progressively deeper as Brûle’ Lake 
is approached. This horizon generally is weakly 
structured, friable, and porous. 

Within the “paleo” B horizon, interna1 clay trans- 
location, in some cases, has resulted in development 
of a weakly expressed Ae, Bt horizon sequence, with 
very slight bleaching in the Ae and slight darkening 
in the Bt. Such clay reorganization is observed to 
occur entirely within the “paleo” B horizon where 
the thickness of the aeolian deposit is greater than 15 
inches, but illuvial horizons are found to encroach 
into underlying till where deposit thickness is less 
than 15 inches. In areas where the aeolian deposits 
overlie gravels or where the “paleo” B horizon is 
buried to depths greater than about 10 inches, horizons 
of clay accumulation are rare. 

A feature common to a11 soils in the area is the 
presence of carbonates throughout the soi1 solum. 
Field investigations and laboratory analyses reveal 
the highest carbonate contents to be in the A and C 
horizons, with contents in B horizons being inter- 
mediate and sometimes quite low. The presence of 
carbonates in surface horizons of well differentiated 
soils is contrary to current theories on soi1 formation 
and is interpreted as evidence for the accretionary 
nature of these soils. 

The classification of several of these soils is 
currently under review. For this reason, general names 
such as Orthic and Degraded Brunisols and Brunisolic 
Luvisols are used in this section. 

Mapping Units: Eight mapping units and eight 
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soi1 series (names in parentheses) are used to map 
the Hinton association. These are as follows: 
HTN l-Dominantly Orthic Regosol (Ogre) with possible 

minor inclusions of Cumulic Regosolic soils. This unit 
is restricted to the region immediately east of Brûlé 
Lake where active erosion and deposition of aeolian 
material is the greatest. Approximately 2,460 acres are 
mapped. 

HTN 2-Dominantly Cumulic Regosol (Entrante) in com- 
bination with significant amounts of Orthic Brunisol 
(Kia Nea) and Degraded Brunisol (Kinky) and possible 
minor inclusions of weakly gleyed soils. HTN 2 occurs 
in areas immediately to the east of HTN 1 but is dis- 
tinguished from HTN 1 by the presence of a calcareous 
Ahk horizon of considerable thickness. Entrante soils 
are those in which the thickness of the Ahk horizons 
is greater than 20 inches; Kia Nea and Kinky soils 
have an Ahk horizon which varies between 2 and 20 
inches in thickness below which is a reddish yellow 
“paleo” B horizon. About 9,640 acres are mapped. 

HTN 3-Dominantly Orthic Brunisol (Kia Nea) in com- 
bination with significant amounts of Degraded Brunisol 
(Kinky) and possible miner inclusions of Brunisolic 
Luvisol and weakly gleyed soils. This unit occurs in 
areas where burial of the “paleo” B horizon is less 
than 20 inches. It tends to be a catenary distribution 
in which Kia Nea soils occupy hi11 crests, while Kinky 
soils occur on the lower positions of side slopes. 
Approximately 15,160 acres are mapped. 

Plate l6-Orchard soil series. Note that the Bt horizon tangues 
into the Ck horizon at thi site. Photo taken north of Entrante. 

HTN 4-Dominantly Orthic Brunisol (Kia Néa) in com- 
bination with significant amounts of Degraded Bruni- 
sol (Kinky) and Brunisolic Luvisol (Orchard), and 
possible minor inclusions of weakly gleyed soils. This 
unit is very similar to HTN 3 except for a higher pro- 
portion of soils with a Bt horizon (Orchard series). It 
is mapped in areas immediately to the east of HTN 
3 and covers approximately 1,200 acres. 

HTN 5-Dominantly Brunisolic Luvisol (Orchard) in com- 
bination with significant amounts of Orthic Brunisol 
(Kia Nea) and Degraded Brunisol (Kinky), and possible 
minor inclusions of weakly gleyed soils. HTN 5 is found 
in areas where burial of the “paleo” B horizons does 
not exceed 10 to 15 inches. Field observations indicate 
that burial of the “paleo” B horizon at such depths is 
insufficient to preclude further pedological differentia- 
tion. Such soils, therefore, remain within the zone of 
active pedogenesis whereby clay translocation within 
the “paleo” B horizon results in the formation of an Ae, 
Bt horizon sequence. Where burial is greater than 10 
to 15 inches, no evidence of horizon differentiation 
within the “paleo” B was evident. This unit covers 
about 16,420 acres. 

HTN 6-Dominantly Brunisolic Gray Luvisol (Pedley) in 
combination with signifïcant amounts of Brunisolic 
Luvisol (Orchard) and possible minor inclusions of 
Orthic Brunisol, Degraded Brunisol and weakly gleyed 
soils. This unit is common along the Upper walls of the 
Athabasca Valley and towards the eastern portion of 
the Hinton soi1 area, in regions where the “paleo” B 
horizon appears very near the surface. Orchard and 
Pedley soils are identical (Plates 16 and 17) except for 
the presence of an Ahk horizon on the Orchard profile. 
About 3,500 acres are mapped. 

HTN 7-Dominantly Brunisolic Gray Luvisol (Pedley) with 

Plate 17-Pedley soil 
series. Note the band 
of volcanic ash towards 
the bottom of the 
photograph. 

possible minor inclusions of Brunisolic Luvisols and 
weakly gleyed soils. This unit occurs in regions where 
the incidence of an Ahk horizon is very rare. It is 
common along the .eastern margin of the area mapped 
as the Hinton association and along the Upper walls of 
the Athabasca River Valley. It covers about 20,780 
acres. 

HTN 8-Dominantly Orthic Eutric Brunisol (Drinnan) in 
combination with significant amounts of Degraded 
Eutric Brunisol (Percotte) and possible minor inclusions 
of Gray Luvisol and weakly gleyed soils. This unit is 
common towards the eastern border of the Hinton area, 
in regions where thickness of the Ahk horizon is less 
than 2 inches. These soils normally are quite shallow 
and generally overlie grave1 of the Hinton terraces. 
HTN 8 is mapped on about 5,220 acres. 

The phase notation shallow commonly is employed 
with the Hinton soils, particularly towards the eastern 
portions of the region. This is used to indicate areas 
where the deposit thickness is less than 20 inches. 
The character of the soils eliminates the need of the 
phase notations stony or gleyed. 
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Figure 20-Horizontal and vertical distribution of the Hinton soi1 series (from Dumanski and Pawluk, 1971). Cross-section A-A’ is drawn 
from Brûlé Lake to the Athabasca Ranch, Cross-section B-B’ is drawn from Peppers Lake to Seabolt Ridge. 

The Hinton soils are unique in Canada. Their 
deveiopment is a function of ancient climatic con- 
ditions with some modification from modern climates. 
The Ahk horizon is accretionary in nature and is 
probably being formed at the present time. A dis- 
cussion on the genesis of these soils is presented by 
Dumanski (1970) and problems involved in their 
classification are outlined by Dumanski and Pawluk 
(1971). 

Distribution of the soils of the Hinton association 
is a function of distance from the loess source area 
(Brûlé Lake) on the one hand and the concave nature 
of the Athabasca River Valley on the other. The 
general pattern of horizontal distribution begins with 
Ogre series near the source region, progresses through 
Entrante, Kia Nea and Kinky soils, passes into an 
area of Orchard soils, then terminates with Pedley, 
Drinnan or Percotte soils (Figure 20). Vertical soi1 
distribution is related directly to horizontal dis- 
tribution. In western portions of the area, where 
aeolian material is in ample supply, the lowest 
elevations of the valley are occupied by Kia Nea and 
Kinky soils. Above this, the soils change to a complex 
between Kia Nea and Orchard soils, and this complex 
may extend to the Upper boundary of the Hinton 
association in regions where deposition is relatively 
active, or it may yield to Pedley soils where deposition 
of aeolian material is only occasional, In the eastern 
portions of the area, where the aeolian deposit is 
thinner and the Ahk horizon becomes insignificant, 
the lowest portions of the valley are occupied by 
Drinnan and Percotte soils, above which Pedley soils 
are found. These distributional patterns, which 
primarily are of academic interest, are fully outlined 
by Dumanski and Pawluk (1971). 

Map Combinations: The Hinton association is 
rarely mapped in combination with units of other soi1 
associations. This group was kept apart as much as 
possible because soils which exhibit “free” lime car- 

50 

bonates to the surface may exhibit particular physio- 
logical problems in plant growth. Hinton mapping units 
on occasion are combined with those of the Erith 
complex to indicate soi1 areas with variable interna1 
soi1 drainage. 

Lodge association (LDG) 
This soi1 association consists of a collection of 

Luvisolic and Brunisolic soils that are distinguished 
from soils of other associations by the presence of a 
thin deposit of alluvial and/or aeolian sand resting 
unconformably on till or lacustrine material. The Lodge 
association is common on the Alberta Plateau-Bench- 
lands physiographic division; in rare instances it cari 
also be observed in the Alberta Plains and in the 
Foothills. It is mapped over a total ‘of approximately 
95,320 acres. 

Soils of the Lodge association are found on mixed 
parent materials. In general the surface material con- 
sists of sand (less than 20 inches thick) similar in 
every respect to that described for the Blackmud, 
Heart, and/or Hinton associations. This material is 
commonly underlain by Marlboro, Obed, Mayberne 
or Edson tills, and in rare instances, by Lendrum or 
Tri-Creek lacustrine materials. Soils on such material 
generally have their eluvial horizons positioned in the 
sandy overlay and their illuvial horizons in the under- 
lying material. Lodge soils are found commonly along 
modern drainage channels or along Pleistocene or 
pre-Pleistocene channels. 

The Lodge association is differentiated from the 
Blackmud and Heart associations by having less than 
20 inches of sandy overlay material. This thickness 
is arbitrarily selected as the limit below which tex- 
ture of the underlying material has a minimal effect 
on plant growth. 

Landforms associated with the Lodge soi1 associa- 
tion are reflections of the landforms of the underlying 
material; the sandy overlay, being relatively thin, only 
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slightly modifies the existing landscape. Topography 
generally varies between gently rolling and moderately 
rolling. 

Surface drainage of the Lodge soi1 areas is gen- 
erally good. Interna1 soi1 drainage, however, may be 
somewhat impeded by the textural unconformities 
present in the soi1 profile. 

Mapping Units: Five mapping units and four soi1 
series (names in parentheses) are used for the Lodge 
association. These are as follows: 
LDG 1-Dominantlv Orthic Gray Luvisol (Codesa) in com- 

bination with significant amounts of Degraded Eutric 
Brunisol (Berland) and possible minor iticlusions of 
Bisequa Gray Luvisol and weakly gleyed soils. This 
unit is common along drainage channels particularly 
on the Alberta Plains. Thickness of the sandy overlay 
is variable but generally shallow. It covers about 14,200 
acres. 

LDG 2-Dominantlv Degraded Eutric Brunisol (Berland) 
in combination with significant amounts of Orthic Gray 
Luvisol (Codesa) and possible minor inclusions of 
Bisequa Gray Luvisol and weakly gleyed soils. LDG 2 
is mapped on the Alberta Plains and the Alberta 
Plateau-Benchlands in areas- in which the thickness of 
the sandy overlay approaches the 20-inch limit described 
earlier, and where pH of the soi1 sola is greater than 
6.0. Approximately 7,000 acres are mapped. 

LDG 3-Dominantly Orthic Gray Luvisol (Codesa) in com- 
bination with significant amounts of Bisequa Gray 
Luvisol (Pinto) and possible minor inclusions of De- 
graded Eutric Brunisols and weakly gleyed soils. This 
unit is used in the same kind of areas as LDG 1 but 
dominantly in the Alberta Plateau-Benchlands area. It 
is common in areas where the sandy overlay is relatively 
thin. These soils are slightly more acid than those of 
LDG 1. This unit covers about 4,380 acres. 

LDG 4-Dominantly Bisequa Gray Luvisol (Pinto) in com- 
bination with significant amounts of Orthic Gray Luvi- 
sol (Codesa) and possible minor inclusions of De- 
graded Eutric Brunisol and weakly gleyed soils. This 
unit, which covers about 58,520 acres, commonly is 
used in the Alberta Plateau-Benchlands physiographic 
division. It occurs where the sandy overlay is relatively 
thick and where the pH of the soi1 sola is less than 6.0. 

LDG S-Dominantly Brunisolic Gray Luvisol (Peppers) with 
possible minor inclusions of Orthic Gray Luvisol and 
weakly gleyed soils. LDG 5 is mapped in areas con- 
tiguous to the Hinton association and in regions where 
the reaction of the soi1 sola is greater than pH 7.0. It 
developed and is maintained by the periodic addition of 
calcareous loess to the surface of the soil. Approximate- 
ly 11,220 acres are mapped. 

The only soi1 phase designation used with the 
Lodge association is gleyed and this represents 
areas with depressional landscapes in which the soils 
show imperfect interna1 drainage. 

The units of the Lodge association are distributed 
over the map area in relation to soi1 reaction and 
thickness of the sandy overlay. Slightly acid soils 
(pH 6.1 - 6.5) develop on materials having thin sancfy 
overlays are mapped as LDG 1; those developed in 
areas where the sandy overlays are thick are 
mapped as LDG 2. Meaium acid soils (pH 5.6 - 6.0) 
with thin sandy overlays are mapped as LDG 3, 

while similar soils on thick overlays are mapped as 
LDG 4. LDG 5 is a special case in that its distribution 
is related directly to the dissemination of calcareous 
loess from the vicinity of Brûlé Lake. These latter 
soils have a pH greater than 7.0 and a sandy overlay 
that is of variable thickness. 

Map Combinations: Units of the Lodge association 
commonly are mapped in combination with units 
of the Marlboro, Obed, Lendrum and Jarvis asso- 
ciations. Such combinations indicate areas of mixed 
parent materials, whereby thin deposits of sand 
overlie various other deposits (see Figure 16). 

Combinations of Lodge and Blackmud or Lodge 
and Heart indicate areas with varying thickness of 
alluvial Sand. Soils in which the thickness of sand is 
less than 20 inches are mapped as the Lodge asso- 
ciation; those with more than 20 inches of sand are 
mapped as Blackmud or Heart. 

Combinations among Lodge, Erith and Fickle 
represent catenary drainage sequences and the 
tendency of Gleysols or Organic soils to form in local, 
depressional areas. 

Jarvis association (JRV) 
Luvisolic and Brunisolic soils developed on cobbly 

gravels collectively make up the Jarvis association. 
This unit is mapped most commonly along the 
Alberta Plateau-Benchlands physiographic division, 
particularly along the Athabasca and Wildhay rivers 
and along Jarvis Creek. A large kame and esker 
complex is mapped in the vicinity of the Emerson 
Lakes; smaller complexes are located near Wolf 
Lake, north of Hornbeck, and along the McLeod and 
Pembina Rivers. The Jarvis association covers about 
34,080 acres. 

Outwash gravels containing variable but generally 
high contents of well-rounded metaquartzite and 
quartzite cobbles form the parent material of the 
Jarvis association. Thickness of this deposit varies 
from several feet to several hundreds of feet. Many 
exposures show well expressed cross-bedding. In the 
map area, grave1 is often found overlying bedrock or 
one of the various till deposits. It may be overlain by 
sand of the Blackmud association, clays or silts of the 
Lendrum or Tri-Creek associations, tjll, or organic 
material. 

Outwash terraces, and kame and esker complexes, 
are the usual landforms associated with the Jarvis 
association. Topography is highly variable and ranges 
from undulating to strongly rolling. 

Surface drainage of Jarvis soi1 areas is good. 
Interna1 soi1 drainage is often excessive making these 
some of the driest soils in the map area. 

The Jarvis soils generally have sandy loam to 
coarse sand textures in the surface horizons and 
coarse sandy clay loam textures in the subsoil. 

Mapping Units: Three mapping units and three 
soi1 series (names in parentheses) are used to de- 
lineate the Jarvis association. They are as follows: 
JRV 1-Dominantly Orthic Gray Luvisol (Clouston) in com- 

bination with significant amounts of Degraded Eutric 

SOIL SURVEY-HINTON-EDSON AREA 51 



Brunisols (Gregg). This unit, which is mapped over 
about 17,900 acres, occurs primarily in the Jarvis Lake 
and Emerson Lakes areas and in regions where the 
pH of the soi1 sola is slightly acid (pH 6.1 - 6.5). Soi1 
reactions at such levels are maintained through 
periodic, weak accretion of calcareous loess. 

JRV Z-Dominantly Orthic Gray Luvisol (Clouston) in com- 
bination with significant amounts of Bisequa Gray 
Luvisol (Hightower) and possible miner inclusions of 
Degraded Eutric Brunisol. JRV 2 is tiapped in areas 
contiguous to JRV 1, but in regions where loess 
accretion is weaker and where soi1 pH has decreased 
to values at or below pH 6.0. It covers about 2,040 
acres. 

JRV 3-Dominantly Bisequa Gray Luvisol (Hightower) in 
combination with significant amounts of Orthic Gray 
Luvisol (Clouston). This unit occurs in areas beyond 
the influence of calcareous loess and in regions where 
soi1 pH is medium acid (pH 5.7 - 6.0). It is mapped 
on approximately 14,140 acres. 

Soi1 phase notations are not employed in mapping 
the distribution of the Jarvis association. 

The areal distribution of the various mapping units 
of the Jarvis association is related to the distribution 
of soi1 pH as affected by the dissemination of cal- 
careous loess of Brûlé Lake source. JRV 1 occurs in 
areas closest to the loess source and thus has soils 
with the highest pH values. JRV 3 is used in 
locations beyond the loessial influence and therefore 
has soils which reflect the normal pH values for the 
map area, i.e. pH 5.5 - 6.0. JRV 2 occurs in regions 
between the other two. 

Map Combinations: Units of the Jarvis associa- 
tion often are mapped in combination with units of 
the Lodge or Blackmud associations. Such com- 
binations represent areas whereby alluvial and/ or 
aeolian sand deposits of varying thickness overlay 
outwash grave1 materials. In areas where the thickness 
of the overlying sand is greater than 20 inches, the 
combination is made with Blackmud; where it is 
less than 20 inches, the combination is made with 
Lodge. 

Summit association (SMT) 

The Summit association is made up of Luvisolic 
soils developed on pre-Pleistocene cobbly gravels. It 
occurs on elevated plateaux such as those in the 
region of the Tom Hi11 and Nosehill fire towers, but 
it cari also be observed as outcrops on scarp faces. 
It covers about 44,020 acres, a11 of which are in the 
Alberta Plateau-Benchlands physiographic division. 

Parent material of the Summit association 
consists of gravels with a very high content of rounded 
metaquartzite and sandstone cobbles (a visual 
estimate of the cobble content is greater than 80 per 
cent by volume). The inter-cobble spaces are filled 
with olive brown (IOYR 4/4) colored medium- and- 
fine- grained sand and lesser amounts of clays and 
silts. The deposit is normally about 3 feet thick but 
may be as thick as 10 feet. It overlays bedrock 
material (Plate 18) and may be overlain by till or 
organic material. Roed (1968) claims the provenance 

Plate la-Tertiary gravels and cobbles wbicb constitote the parent 
material of the Judy soils. They are shown overlying sandstones 

of the Paskapoo Formation. 

of this deposit is kyanite and staurolite schist terrain 
located somewhere west of the Rocky Mountains. 

Landforms associated with the Summit association 
are elevated plateaux, tablelands, and elongated, 
irregular erosional scarps. On the plateaux, topo- 
graphy is undulating, gently rolling or moderately 
rolling. Scarps, however, have strongly rolling to hilly 
topography. 

Soils of the Summit association have good surface 
drainage. Interna1 soi1 drainage varies from excessive 
to imperfect. Soi1 mottling, which is indicative of 
impeded soi1 drainage, is common in regions of rela- 
tively smooth topography, particularly in or towards 
depressional areas. 

Summit soils are mapped as having sandy loam 
or loamy sand textures in surface horizons and sandy 
clay loam textures in the subsoil. 

Mapping Units: One series (name in parentheses) 
and one mapping unit are used for the Summit 
association. It is as follows: 
SMT 1-Dominantly Bisequa Gray Luvisol (Judy) with 

possible minor inclusions of Orthic Gray Luvisol and 
weakly gleyed soils. Prevalence of the Judy series 
throughout the area mapped as the Summit association 
precludes the necessity for other series or mapping 
units. The Judy series has a variable A Fe+Al 
content in the Bf horizon. For this reason it cari be 
considered as a Brunisolic Gray Luvisol in certain sites. 

No soi1 phase notations are used in mapping the 
Summit association. However, any soi1 association 
which is mapped in combination with the Summit 
association is usually denoted as being the stony 
phase (see Figure 4 and 21). 

Only one soi1 series (Judy) is recognized in the 

52 REPORT S-72-31 



Summit association. Distribution of the Judy series 
appears to be related directly to the nature of the 
soi1 parent material since it occurs on a variety of 
landforms and topography. It is believed that the Upper 
soi1 sequum, Ae and Bf, represent the development 
of a Podzol profile in the Ae horizon of an older 
Orthic Gray Luvisol soil. 

Map Combinations: The Summit association often 
is mapped in combination with units of the May- 
berne association. Such combinations are common on 
elevated plateaux in regions where shallow till 
materials overlie the parent material of the Summit 
association. In such a case, Mayberne units generally 
were mapped as a stony phase and/or as a shallow 
phase (Figure 21). 

Figure 21-Schematic distribution and reiationship between Summit 
and Mayberne associations. Note that Mayberne soils are denoted 
as being excessively stony in areas adjacent to the Summit 

associatioh. 

Combinations of Summit and Maskuta associations 
are common on erosional scarps with strongly rolling 
to hilly topography. In such areas the Summit asso- 
ciation outcrops towards the top of the scarp while 
Maskuta is found at the bottom. 

Summit and Erith or Summit and Fickle com- 
binations represent catenary drainage sequences. 
Erith or Fickle soils invariably occupy lower slope 
and depressional areas while Summit is found on the 
Upper slopes. These combinations are found only on 
elevated plateaux. 

Maskuta association (MSK) 

Brunisolic and Luvisolic soils developed on 
weathered bedrock make up the Maskuta association. 
This association is mapped in a11 physiographic 
areas of the map area-wherever bedrock materials 
are either exposed at the surface or are buried at 
depths of less than 6 inches by Pleistocene or Holocene 
materials. Approximately 55,520 acres of the Maskuta 
association are mapped. 

Parent material of the Maskuta association is 
weathered bedrock. Soils developed on such material 
reflect the nature of the bedrock and thus are very 
variable in terms of their chemical and physical 
characteristics. In general terms, it may be stated that 
Maskuta soils mapped on the Alberta Plains and on 
the Alberta Plateau-Benchlands are developed on 
sandstones, shales, and conglomerates of the Pas- 

kapoo Formation. Observed weathering in this 
material ranges up to 6 feet in depth. Soils mapped 
in the Foothills division developed on sandstones, 
shales, and conglomerates of the Brazeau, Wapiabi, 
Cardium and Blackstone Formations. Weathering in 
this material is commonly less than 12 inches. 

Landforms associated with the Maskuta asso- 
ciation vary according to the physiographic divisions 
in which they occur. In the Alberta Plains and Al- 
berta Plateau-Benchlands division, these soils are 
exposed only on isolated hillocks and erosional scarp 
faces. In the Foothills they are exposed at the tops of 
elongated, razor-back ridges. Topography varies in 
accordance with the particular landform with which 
these soils are associated. 

Surface and interna1 soi1 drainage of the Maskuta 
soils is good. 

Maskuta soils are generally mapped as having 
sandy loam or silt loam textures in the surface 
horizons and sandy loam to silty clay textures in the 
subsoil. 

Mapping Units: Five mapping units and four soi1 
series (names in parentheses) are used to map the 
Maskuta association. These are as follows: 
MSK 1-Dominantly Orthic Gray Luvisol (Modeste) in 

combination with significant amounts of Degraded 
Eutric Brunisol (Levi). This unit is common on the 
Alberta Plains and occurs to some extent on the 
Alberta Plateau-Benchlands, particularly in areas 
where soi1 reaction ranges between pH 5.5 - 6.5. It is 
found on gently rolling and moderately rolling topo- 
graphy, commonly on exposed hillocks. It covers about 
4,960 acres. Parent material of the Modeste soi1 series 
is shown in Plate 19. 

Plate 19-Soft, partially weathered bedrock of the Paskapoo 
Formation. Modeste soils develop in this material. Photo taken 

north of Edson. 
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MSK 2-Dominantly Degraded Eutric Brunisol (Levi) in 
combination with Orthic Gray Luvisol (Modeste). This 
unit is mapped in similar areas to MSK 1 except 
that it occurs on eroded scarps with strongly rolling 
to hilly topography. It is mapped on about 1,600 
acres. 

MSK 3-Dominantly Lithic Degraded Eutric Brunisol 
(Levi) in combination with Lithic Orthic Gray Luvisol 
(Sterco) and possible minor inclusions of Lithic Orthic 
Eutric Brunisols. MSK 3 is mapped in a belt along 
the eastern portions of the Foothills division, in regions 
where soi1 sola are medium acid (pH 5.6 - 6.0). It 
commonly occurs on strongly rolling to hilly topography 
and covers about 25,760 acres. 

MSK 4-Dominantly Lithic Degraded Dystric Brunisol 
(Cadomin) in combination with Lithic Orthic Gray 
Luvisol (Sterco) and possible minor inclusions of 
Lithic Orthic Dystric Brunisols. This unit is used in 
areas where reaction of the soi1 sola ranges from very 
strongly acid to strongly acid (pH 4.6 - 5.5) and where 
the topography varies between strongly rolling and 
hilly. Such areas are most common in regions im- 
mediately adjacent to the Front Ranges of the Rocky 
Mountains (see Figure 13). MSK 4 is mapped on 
about 19,400 acres. 

MSK S-Dominantly Lithic Orthic Gray Luvisol (Sterco) 
in combination with significant amounts of Lithic 
Degraded Eutric Brunisol (Levi) and possible minor 
inclusions of Lithic Orthic Eutric Brunisols. MSK 5 
is mapped in areas similar to those described for 
MSK 3 except that it occurs on smoother topography 
and soils are strongly acid to medium acid (pH 5.1 - 
6.0). It covers about 3,800 acres. 

No soi1 phase notations are used with the Mas- 
kuta association. 

Distribution of the Maskuta mapping units is a 
function of both the pH status of the soi1 parent 
material and the degree of topographie steepness. 
MSK 1 and 2 are found in areas where lime cari be 
encountered in the soi1 parent material close to the 
soi1 solum. MSK 3, 4 and 5 occur in regions where 
lime is either absent from the parent material or has 
been leached to considerable depth. The end result 
is soils mapped as MSK 3, 4, or 5 tend to be somewhat 
more acid than those mapped as MSK 1 or 2. Super- 
imposed on this is the adjuvant effect of topography, 
and Brunisol soils developing on strongly rolling and 
hilly topography and Luvisol soils on slightly smoother 
slopes. 

Map Combinations: Mapping units of the Maskuta 
association often are mapped in combination with 
units of the various soi1 associations developed on 
till, in particuiar, the Robb and Mayberne asso- 
ciations. Such complex units represent areas where till 
deposits are relatively shallow and bedrock is exposed 
in certain localities. The most usual case is one where 
bedrock is exposed at the hi11 crests while till occupies 
the sideslope and depressional areas (see Figure 18). 

Soi1 
lections 
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MISCELLANEOUS SOIL COMPLEXES 

complexes, as used in this report, are col- 
of soils whose distribution is not related to 

soi1 parent material or whose characteristics are SO 
varied that further differentiation at the chosen scale 
of mapping is unwarranted. Such complexes, although 
broader in character than the soi1 associations de- 
scribed beforehand, have been subdivided to reflect 
their possible effect on forest growth or their possible 
alternate use potential. Erith, Fickle, and Alluvium 
complexes are included in this category and are 
described as follows: 

Erith complex (ETH) 
This is a collection of soils showing intense 

mottling and restricted interna1 soi1 drainage that are 
classified in the Gleysolic Order. The Erith soils occur 
in a11 physiographic areas and on the entire range of 
soi1 parent materials. They are mapped on approxi- 
mately 196,640 acres. 

These soils are found generally on lower side- 
slope positions in areas intermediate between well- 
drained upland soils and the organic soils in the 
depressions. They are developed and maintained 
because of groundwater discharge on slope positions 
below the hingeline, and are often saturated or nearly 
saturated throughout the growing season. They are 
commonly associated with Springs, seepages, hum- 
mocky ground and swamps-a11 features of ground- 
water discharge. They cari be observed on slopes as 
steep as 25 per cent. Vegetation common on these 
soils includes black spruce, white spruce, black poplar 
and an undergrowth of Labrador tea and feathermoss. 

Erith soils always have accumulations of uncon- 
solidated, semi-decomposed peat on the surface of the 
minera1 soil. This material ranges in thickness from 
4 to 24 inches and is derived primarily from the 
growth and decomposition of feathermosses although 
residue from higher plants also cari be observed. 
Below this is a mottled minera1 zone, below which 
the soi1 is either saturated or shows signs of being 
saturated for appreciable portions of the growing 
season. 

Mapping Units: Three mapping units are used to 
describe the distribution of the Erith complex. These 
are as follows: 

ETH l-Dominantly Low Humic Eluviated Gleysols in com- 
bination with Orthic Gleysols and possible minor in- 
clusions of Rego Gleysols, Orthic Humic Gleysols and 
Organic soils. This unit is used to map Gleysolic 
soils associated with till materials of Continental origin 
or with sand materials derived therefrom. It covers 
about 29,700 acres. 

ETH 2-Dominantly Orthic Gleysol in combination with 
Orthic Humic G!eysol and possible minor inclusions 
of Rego Gleysols and Organic soils. This unit denotes 
areas of Gleysolic soils developed on fine-textured 
materials of lacustrine origin. 
approximately 43,560 acres. 

It is mapped on 

ETH 3-Dominantly Orthic Gleysol in combination with 
significant amounts of Rego Gleysols and possible 
minor inclusions of Low Humic Eluviated Gleysols and 
Organic soils. This unit represents Gleysolic soils which 
have developed in till materials of Cordilleran origin 
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or in sands and gravels derived therefrom. ETH 3 is 
mapped on approximately 123,380 acres. 

Fickle complex (FKE) 
The variety of soils derived from and developed on 

materials of organic origin are called the Fickle 
complex and are classified in the Organic Order. 
These soils occur in a11 physiographic regions of the 
map area and caver about 601,410 acres. 

The Fickle soils are found always in concave or 
level topographie positions, Sometimes they occur 
along the peripheries of sloughs and small lakes and 
in some cases they have completely overgrown free 
water areas. They are commonly associated with 
muskeg vegetation which includes black spruce, 
tamarack and an undergrowth of feathermosses, 
sphagnum moss, horsetails, various sedges, and La- 
brador tea. These soils are developed and maintained 
under the influence of permanent groundwater dis- 
charge which manifests itself in the form of seepages, 
Springs, hummocky ground and swamps. These soils 
are commonly saturated to within a few inches of the 
surface. Topography of the Fickle soi1 areas is 
generally undulating to gently undulating but slopes 
as high as 10 per cent have been observed. 

Fickle soils are characterized by the presence of 
more than 24 inches of unconsolidated peat. This 
material, which is derived primarily from the growth 
and decomposition of feathermosses and to a lesser 
extent of sphagnum mosses, is raw and undecomposed 
within the surface few inches but quickly passes into 
a zone on which the peat is primarily semide- 
composed. In most cases this state of intermediate 
decomposition is maintained with depth to the contact 
with the minera1 soils, except individual strata which 
cari be either raw or highly humified. Remains of 
higher plants commonly cari be observed in this 
material. The underlying minera1 soi1 which may be 
derived from any one of the aforementioned soi1 
parent materials is commonly pale bluish-gray in 
color and may show faint mottling. 

Mapping Unit: Only one mapping unit is used 
foT the Fickle complex and this is as follows: 
FKE 1-Dominantly Mesisols in combination with signi- 

ficant amounts of Humisols and possible minor in- 
clusions of Fibrisols and Gleysolic soils. This is a broad 
soi1 grouping and in future surveys should be subdivided 
into several units. The most common Subgroups 
include Typic Mesisols, Terric Mesisols, and Hydric 
Mesisols, as well as Mesic Humisols and Hydric 
Humisols. 

Alluvium complex (AV) 
The Alluvium complex consists of a heterogeneous 

collection of Regosolic, Brunisolic and in some cases 
Podzolic soils developed on recent and sub-recent 
alluvial deposits along drainage channels. These 
soils are highly variable in chemical and physical 
characteristics and are scattered throughout the map 
area. They occupy about 119,840 acres. 

Soils mapped as the Alluvium complex always 
are found along the floodplains of aggrading rivers 
and streams. The general sequence is Regosolic soils 
on the lowest terrace where the river is actively 
aggrading, Brunisolic soils on the intermediate 
terrace, and Podzolic soils on the highest terrace. 
Al1 soils are locally variable in texture, lime content 
and soi1 pH. They are usually developed on Sand or 
grave1 materials and are found on undulating to mod- 
erately rolling topography. 

Mapping Unit: The one mapping unit which is 
used to delineate the Alluvium complex is described 
as follows: 
AV-Dominantly Orthic and Cumulic RegosoI in com- 

bination with Orthic and Degraded Eutric Brunisol and 
possible minor inclusions of weakly gleyed soils. This 
unit includes a11 soi1 profiles which are normally present 
within the confines of a river floodplain. Incipient 
Orthic Podzols cari be encountered but generally these 
soils are rare. 

MISCELLANEOUS LAND UNITS 
Miscellaneous Land Units are areas of land with 

undifferentiated soils whose physical characteristics 
make them distinct and easily recognizable in the 
landscape. Four such units, described below, are 
used in this survey. 

River Bank (RB) 

This is a strongly eroded, continuous landform 
which formed by Recent or historical river erosion. 
It includes the steeply sloping channels which parallel 
river and stream courses as well as the irregular, 
eroded and steeply sloping scarp faces typical of bed- 
rock landforms. Soils in such areas generally are 
shallow and lithic in character. Bedrock is exposed 
along much of this land unit. This unit covers about 
197,480 acres. 
Disturbed Urban Lands (DUL) 

Disturbed Urban Lands are areas of the landscape 
in which the soils have been disturbed by human 
urban activities. In the map area, only the areas en- 
closing the towns of Hinton, Edson, and Cadomin 
are of sufficient size to be included in this unit which 
covers about 4,200 acres. 

Disturbed Mining Lands (DML) 

These are areas of the landscape in which the soils 
have been disturbed by open pit mining activities. 
This unit indicates areas in which coal is being or has 
been mined and is recognized by the presence of 
excavation pits and piles of mine tailings. It is most 
common in the Coal Branch area and occupies about 
2,000 acres. 

Mountains (MTN) 

The mountains are areas with extreme topography 
and very complex geology. They are found in the 
southwest corner of the map area to the west of the 
Foothills physiographic division and caver about 257,- 
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520 acres. Pedological investigations in the mountain 
areas were kept to a minimum because of the diffïculty 
of access, the relatively limited potential for forestry, 
and the highly complex and intricate soi1 patterns. 
Limited excursions, however, indicate the presence 
of Bisequa and Orthic Gray Luvisols below the tree 
line and Alpine Eutric and Alpine Dystric Brunisols 
above the tree line. 

The mountain area was not mapped because of 
the difficulties involved in drawing soi1 boundaries 
with only limited soi1 observations. Future work 
should involve the study of this area in relation to 
its recreational potential. This is true especially of the 
area immediately west of Cadomin in which a series 
of limestone caves are found. This area also has 
excellent scenery and good sport fishing. 

SOIL SURVEY INTERPRETATIONS 

Soils are three-dimensional, individual segments 
of landscapes that have depth and area, and occupy 
slopes or patterns of slopes. Each soi1 has many 
characteristics which in one way or the other reflect 
its history and development. Each soi1 evolved in and 
along with its environment and it interacts in many ways 
with its present environment (Steele, 1967). A soi1 
of any kind in its particular environment has a pre- 
dictable response to management and manipulation; 
attempting to define this response is the task of soi1 
survey interpretation. 

Soi1 survey interpretations are evaluations of 
performance, not recommendations, for the use of 
soils (Steele, 1967). Optimal land use involves a 
variety of considerations other than the characteristics 
and responses of soils, several of which are economic, 
social and political factors as well as capital and 
managerial resources. The size of areas and their 
relationship to each other and to water, transport 
facilities and markets, may be other considerations. 
Preference of the owner or operator also plays a major 
role in the selection of land uses, cropping systems, 
or soi1 managment practices. 

A soi1 map has little value unless the information 
contained therein is used on some form of soi1 
management activity. This may involve land use 
planning, etc., or it may involve guidance as to 
management factors to be followed to optimize yield. 
Yield of crops almost everywhere cari be improved 
through better soi1 management but the practices 
needed depend on the kind of soi1 (Steele, 1967). 

The soi1 resource in the Hinton-Edson area was 
evaluated in terms of its performance for forestry, 
agricultural and engineering applications, with 
emphasis placed on forestry. Limitations imposed by 
climate, as well as soils and topography, generally 
preclude any extensive agricultural development in 
the area. 

FORESTRY INTERPRETATIONS FOR PRODUCTIVITY 

During the course of this soi1 survey, the Hinton- 
Edson area was considered to be a forestry region 
because of two factors. Firstly, the climate is limiting 
to agriculture; the entire area is presently under forest 
except for a small farming area north and east of 
Edson. Secondly, most of the area is under long-term 
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lease to North Western Pulp and Power which 
presently is in the process of harvesting the trees for 
both pulp and studs. Consequently, soils were mapped 
and interpreted SO as to reflect edaphic characteristics 
pertinent to tree growth. 

Performance of the soils of the Hinton-Edson area 
in terms of forest productivity was evaluated by in- 
tegrating soi1 resource information derived from the 
completed soils map with growth data obtained from 
the continuous forest inventory of North Western Pulp 
and Power. Details of this procedure are being 
prepared for publication, and only a summary of the 
information is presented in this report. 

Growth data from 2,970 permanent one-fifth acre 
sample plots was available from the continuous forest 
inventory. Each plot was scrutinized to ensure the data 
reflected site quality rather than stand history. The 
result of this left 1,116 plots providing useful in- 
formation and these plots were overwhelmingly 
biased towards lodgepole pine. Soi1 and landform 
information, as obtained from the soi1 survey map, 
was added to each plot, after which a11 data was 
compiled onto computer tape. It is imperative to 
remember that a11 results cited in this section of the 
report pertain only to the growth of lodgepole 3, . . wected by the parameter periodic annr 
Zcrement (PA.1.). 

The effect of aspect and slope on lodgepole pine 
growth in the Hinton-Edson area was evaluated by 
plotting these two variables against PA.I., then 
positioning the regression line of best fit to the data. 
These plots indicate that aspect exeicised minimal 
effect on medium- and- fine- textured materials in 
a11 areas. On sandy and gravelly materials, however, 
north-facing aspects tended to out-produce south- 
facing aspects. Increasing topographie steepness 
appears to be associated with increased productivity, 
with optimal slopes being approximately 15 to 30 
per cent. Thus, areas mapped as having strongly 
rolling (f) and possibly moderately to strongly rolling 
(e-f) topography should show better growth than 
those mapped on smoother topography. 

The relationship between forest productivity and 
soils was studied by use of Duncan’s New Multiple 
Range Test (Steel and Torrie, 1960). This work 
involves the definition of groups or collections of 
soils whose productivities differ at some defined level 
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of statistical probability. Broad classifications were 
attempted by obtaining mean PA.1. for each soi1 
association or complex. Application of Duncan’s New 
Multiple Range Test to this set of means defines 
singular groups of soils, or indicates collections of 
soils which when grouped would be singular. 
Additional tests were then made, each based on 
probable groupings that indicated earlier test groups. 
The result was the definition of four soi1 groups 
(Figure 22), each being different in terms of the 
productivity of lodgepole pine as reflected by PA.1. 

Mean 
(CU. ft./ 1/5 acre/yr.) 

standard 
deviation 

No. of site- 
per class 

RBB 
JRV 

BKM 
TRC 
LDG 

11.13 

4.98 

255 

ETH 
FKE 

8.23 

4.92 

67 

Y, c, 
E 
=i 

95% - 

v 
w 
cl 
lz 

3 

99% - 

i 99.5% - 

F=49.52 
ATdf=3 
WTdf=683 

Figure 22-Duncan’s New Multiple Range Test on means of 
Periodic Annual Increment (1/5 acre plots) grouped according to 
soi1 associations and complexes. Solid lines indicate singular groups. 

The groups illustrated in Figure 22 represent col- 
lections of soi1 associations and complexes which 
differ in lodgepole pine productivity to a statistical 
probability level of 99.5 per cent. This means there is 
99.5 per cent confidence on there being significant 
growth differences between the various groups of 
soils but, it should be remembered that this high level 
of confidence is relative to the quality of the growth 
data and to the accuracy with which soi1 information 
was assigned to each sampling plot. 

The four soi1 groups illustrated in Figure 22 reflect 
the response of lodgepole pine to interactions between 
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certain combinations of climate, soi1 parent material, 
lithology, and drainage. These are as follows: 

a) The close interaction between climate and 
lithology of soi1 parent materials is illustrated in the 
first three groups. Glaciofluvial sands and gravels 
generally group in a lower category than do fine- 
and medium-textured till and lacustrine materials. 
However, the Robb association, which is lithologically 
similar to Marlboro association, groups with the sands 
and gravels probably because of adverse climate. 
Similarly, the Tri-Creek association groups with the 
sands and gravels and is differentiated from the thick 
lacustrine deposits mapped in glacial lake Edson 
(Lendrum association). The effect of provenance 
and possibly subtle differences in climate and/or 
lithology is reflected in the differentiation of the 
Mayberne association from the Marlboro association. 

b) Poorly drained and very poorly drained soils 
(Erith and Frickle complexes) severely restrict the 
productivity of lodgepole pine. Imperfectly. drained 
soils (gleyed subgroups of normal upland soils) 
appear to present only limited restrictions to growth. 

Thus, one category in land evaluation for lodge- 
pole pine was achieved through application of the 
concept of soi1 associations and complexes, both of 
which are defined in terms of inter-relationships 
among climate, soi1 parent materials and soi1 drainage. 
However, each soi1 association or complex consists of 
a variety of soi1 series each differing in terms of 
morphology and chemical characteristics. TO measure 
the effect of these on the production of lodgepole 
pine, the Marlboro association, which covers the 
largest portion of the map area, contains the greatest 
collection of soi1 series, and exhibits the widest range 
in soi1 reaction (Figure 15), was used in a series of 
tests similar to those described previously. Results for 
forest plots growing on Marlboro soils were stratified 
according to mapping units, topography, and com- 
binations between the two, and subjected to a series 
of Duncan’s New Multiple Range tests. This yielded 
information on the inter-relationships between pine 
productivity and soi1 series and between productivity 
and soi1 reaction (pH) both in combination with 
various classes of topography. 

The results of this work are summarized as follows: 
a) Bisequa Gray Luvisols and “bleached” Orthic 

Gray Luvisols with modal solum reactions between 
pH 5.5 - 6.0 represent optimal soils for the production 
of lodgepole pine in the Hinton-Edson area. Soils 
with higher and possibly lower reactions could not be 
expected to produce equal volumes because of physio- 
logical restrictions on growth due to adverse soi1 
conditions. There is a decrease in production of 
approximately 36 per cent, compared to normal 
production for the Marlboro association, due to the 
presence of abnormally high soi1 reaction (pH). 

b) The presence of topography favorable to the 
growth of lodgepole pine substantially increases the 
productivity of any land area. Moderately to strongly 
rolling topography in combination with optimal soi1 
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increases production by approximateiy 39 per cent. 
Under the presence of adverse soi1 reaction, however, 
productivity remains unaffected by changes in topo- 
graphe. 

The effects of excessive amounts of stones on pine 
productivity was evaluated by procedures identical 
to those described and this soi1 characteristic was 
indicated as being nonsignificant although growth is 
reduced slightly. Similarly, depth to bedrock has little 
effect; this is due probably to the fact that most plots 
occur on bedrock of the Paskapoo Formation and 
this bedrock weathers to depths of up to six feet. 
Such material offers little obstruction to root pene- 
tration and growth. The Brazeau and associated 
formations, on the other hand, do not weather to such 
depths and this cari be expected to significantly de- 
crease pine productivity. 

Compilation of the Forestland Capability Index for 
Lodgepole Pine 

A forestland capability map (in pocket) for lodge- 
pole pine in the Hinton-Edson area was compiled on 
the basis of the productivity results outlined in the 
previous sections. This map is based exclusively on 
the forestland capability index, which provides in- 
formation on the productivity of lodgepole pine as 
well as on factors to be considered in terms of land 
management for continued forest production. 

The forestland capability index consists of a multi- 
component index made up of both alphabetic and 
numeric notations. The index has four levels of classi- 

’ fication, the first two of which are quantitative and 
pertain to expected levels of productivity. These make 
up the numerator. The other two levels, which make 
up the denominator, are subjective and reflect 
inherent factors of landscape and soil, These latter 
two levels express selected properties associated with 
important hazards, restrictions or limitations for 
forest use and management, as well as groupings of 
soils which are similar in terms of performance and 
use. The various levels of the forestland capability 
index are set on the map in the following manner: 
w.x 

Y . Z where: W-soi1 association capability group 
X-expected mean annual pro- 

ductivity (P.A.I. in CU. ft./ac./yr.) 
Y-land management factor(s) 
Z-soi1 series performance group 

SoilAssociation Capability Group- W 
Soi1 association capability groups are collections 

of soi1 associations and complexes whose productivity 
differs significantly from other groups at any accep- 
table confidence level. Four such groups are shown 
in Figure 22. 

There is an obvious problem in the groups outlined 
in Figure 22 in that only twelve out of the total of 
eighteen soi1 associations and complexes mapped in 

the Hinton-Edson area are accounted for. This is due 
to a scarcity of acceptable forest growth sites on the 
remaining soils. These last-mentioned soi1 asso- 
ciations, however, cari be subjectively positioned into 
the existing four categories on the basis of lithologic 
and soi1 profile similarities, tempered by their geo- 
graphie location relative to regional climates. These 
groupings are shown in Table 4. For comparative 
purposes, means and standard deviations for mer- 
charitable volumes are shown for each defined group 
along with periodic annual increment values. 

TABLE 4-Means and Standard Deviations for Soi1 Association 
Capability Croups. Results are Reduced to the Nearest Whole 

Number and Expressed as Cubic Feet Per Acre. 

Soi1 Assoc. Soi1 Assoc. 
Cap. Group and Complex 

Periodic Annual Merchantable 
Increment Volume* 

A MBN; SMT 111 2 75 2631 + 1309 

B LDM; MLB; 65 + 33 2492 5 1304 
(EDS); MSK 

C RBB; BKM; TRC: 56 + 25 2179 2 1093 
(HTN); (HRT); 
LDG; JRV; (OBD); 
WW; (AV) 

D ETH; FKE 41 + 24 1721 L 995 

* Estimates for merchantable volume were obtained on the basis of the 
groups originally delïned according to Figure 22. Parenthesis indicate 
inferred positions. 

Means listed in Table 4 decrease progressively 
from Group A to Group D in terms of both forest 
growth parameters. However, considerable overlap 
exists among groups when each mean is considered 
together with its standard deviation. These groups, 
therefore, are viewed in the context of soi1 groups 
which differ in productivity at the highest levels of 
abstraction. They require subdivision on the basis of 
those land factors and detailed soi1 properties that 
directly affect productivity. 

Soi1 association capability groups make up the first 
unit of the forestland capability index. They cari be 
derived directly from the soi1 map by considering 
only the most prominent soi1 association or complex 
in any soi1 area. 

Expected Mean Annual Productivity-X 

This is the average productivity, expressed as 
PAL in cubic feet per acre per year, which cari be 
expected on any soi1 area outlined on the soi1 map. 
It is derived by adjusting the mean productivity 
(PAL) for the group in which any soi1 association 
or complex is located (Table 4) on the basis of soi1 
factors, that affect productivity directly. An outline 
of the derivation of the expected mean annual produc- 
tivity is as follows: 

1. The soi1 association or complex for any area 
on the soi1 map is examined for its position relative 
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to one of the four soi1 association capability groups 
defined in Table 4, and the mean for that group is 
taken as the first representation of the expected mean 
annual productivity. Combinations of soi1 associations 
or complexes require that this value be adjusted and 
this is done on the basis of the units which make up 
the combination. It is proposed that the first unit of 
the combination contribute 60 per cent to the ex- 
pected mean productivity and the other unit contribute 
the remaining 40 per cent if it is a two-component 
combination and if the units fa11 into different capa- 
bility groups. No adjustment is made for combinations 
of units if the units fa11 into the same capability group. 
In cases where units fa11 into three capability groups, 
it is proposed that they contribute 50 per cent, 30 per 
cent and 20 per cent, respectively. 

2. The expected productivity value is further 
adjusted on the basis of Subgroup profile, pH of the 
soi1 sola, topography and depth to consolidated 
material. Adjustments at this level are accomplished 
by the use of scalars which are defined subjectively, 
but are based on the results of the statistical analyses 
described earlier. The order of consideration and the 
values of the scalars involved are shown in Table 5. 

In summary, the expected mean annual pro- 
ductivity is derived by searching Table 4 for the mean 

TABLE 5-Adjustment Scalars used to Compile Expected 
Productivity Values 

(a) Subgroup profile* 
Bisequa Gray Luvisol, “bleached” 

Orthic Gray Luvisol or Orthic Humo-Ferric Podzol- 
no adjustment. 

AU other profiles-decrease by 10%. 

(b) pH of the sola** 

strongly acid (pH 5.1-5.5) -decrease by 5% 
medium acid (pH 5.6-6.0) -increase by 20% 
slightly acid (pH 6.1-6.5) -no adjustment 
neutral (pH 6.6-7.3) -decrease by 10% 
mildly alkaline (pH 7.4-7.8) -decrease by 20% 
moderately alkaline (pH 7.9-8.4) -decrease by 30% 

(c) Topographie Glass*** 

b, b-c, c -decrease by 20% 
cd, d, d-e -decrease by 10% 
d-e, e -no adjustment 
e-f -increase by 10% 
f -increase by 20% 
f-g -decrease by 30% 
gand h -decrease by 40% 

(d) Depth to consolidated bedrock 

consolidated bedrock within 20 inches -decrease by 20% 
consolidated bedrock greater than 
20 inches -no adjustment 

* This does not putain to Gleysolic or Organic soils. 
** Adjustments for pH are not made for capability group D since reaction 

in these soils is uniform. 
*** Productivity values in soils whose sola are neutral to moderately 

alkaline in reaction do not require adjustment for topography. It 
appcars that the effect of pH overrides any fwther effect that could 
be due to topography (for explanation of symbols, see C.S.S.C., 1970). 
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productivity relative to the prevailing soi1 association(s) 
or Complex(es) in the area, adjusting this in pro- 
portion to any other association(s) or Complex(es) 
which occurs in combination, then progressively 
adjusting that value on the basis of subjectively 
defined scalars relative to variation in Subgroup 
profiles, pH of the soi1 sola, topography, and depth 
to consolidated bedrock (Table 5). The final value 
reflects an estimate of the potential of various soi1 
areas to grow varying volumes of wood under natural 
management conditions. Such volumes, however, 
could be altered considerably with the implementation 
of soi1 management techniques. 

Land Management Factors- Y 
These are land and selected soi1 properties that are 

associated with restrictions or limitations to forest 
growth, or they are properties which must be con- 
sidered when land is mechanically manipulated or 
managed. The factor designations, listed below, are 
borrowed from McCormack (1967) and Lemmon 
(1970); only those pertinent to the Hinton-Edson area 
are noted. 

Factor u (exposure) Soi1 areas with restrictions 
on productivity due to adverse or extreme exposure. 

Factor m (moisture) Dry, abrasive, sandy soils 
with low moisture-holding capacity, low amounts of 
available nutrients and equipment limitations. 

Factor w (wet) Soi1 areas with restricted 
drainage, high watertables or flooding hazards, or 
both. Stand development is adversely restricted and 
the restriction to mechanical management is high. 

Factor d (rooting depth) Soils with limitations on 
productivity or management due to restricted rooting 
depths. These are generally shallow soils over con- 
solidated bedrock but cari include soils with a dense 
Bt horizon that restricts roots. 

Factor t (toxicity) Soils that have within the 
rooting zone excessive alkalinity, acidity or lime con- 
centrations such that growth of desirable tree species 
is impeded. 

Factor p (stones or cobbles) Soils containing 
sufficient stones or cobbles to impede growth, or soi1 
areas that pose limitations to mechanical manipulation 
because of stone or cobble content. 

Factor r (relief) Soi1 areas with limitations for 
forest use and management due to steepness of slope. 
This was reserved for land areas in which slopes 
commonly exceeded 30 per cent. Such areas are highly 
erodable when left exposed and are difficult to work 
mechanically. 

Factor o (slight or no limitations) Soils having 
slight or no limitations for forest use or management. 
Al1 land management factors pertinent to any soi1 area 
are listed but the order of listing is not intended to 
imply relative importance. 
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Soi1 Series Performance Groups-Z 

Soi1 series performance groups are collections of 
soi1 series, within individual soi1 association capability 
groups that have approximately the same potential 
productivity for lodgepole pine and need somewhat 
similar management to maintain or improve their level 
of productivity. 

Soils are placed into soi1 series performance groups 
on the basis of chemical and morphological differences 
that reflect quantitative changes in productivity. The 
entire range of soi1 series within each soi1 association 
capability group is considered. These are aligned 
according to soi1 reaction (pH) and morphology and 
then subdivided into groups which are chemically 
equivalent. For example, soi1 association capability 
group B is subdivided into four soi1 series performance 
groups on the basis of modal soi1 solum reaction and 
profile morphology. These latter groups in turn cari be 
subdivided, using lower case alphabetic notations, on 
the basis of soi1 physical characteristics that pertain 
strictly to soi1 management. 

Soi1 series performance groups cari be used to make 
prescriptions for potential use and management of 
soils, or they may serve as the basis on which to plan 
detailed experiments to evaluate various management 
practices. They are shown as common numerals from 
one to as many as needed, and are tabulated on Table 
6. 

Signifîcance and Interpretation of the Forestland 
Capability Index 

The forestland capability index is presented as a 
means of interpreting soi1 survey information for 
forest land use and management. It provides infor- 
mation on quantitative volumes of wood that cari be 
expected from any mapped soi1 area under natural 
management conditions; it lists land and soi1 properties 
that need to be considered for land management, 
and it catalogues soi1 series into groups. Combining 
soi1 capability groups with soi1 management factors 
and soi1 performance groups (e.g. 1 ) yields 
threedigit soil-land clusters which ari’3 essentially 
alike in terms of performance and use. These clusters 
are somewhat similar to woodland suitability groups 
as outlined by Lemmon (1970). 

The quantitative portion of the forestland capa- 
bility index is based on statistical analysis using 
periodic annual increment as the forest growth para- 
meter. There are many ways to measure the pro- 
ductivity of a forest (Duffy, 1964; Jones, 1969), and 
presently there is considerable discussion among 
foresters as to the one parameter which is most re- 
presentative. The authors of this report do not wish 
to imply that periodic annual increment is superior 
to other measures, but they do state that the use of 

./ this parameter resulted in a logical alignment of soi1 
associations and complexes into groups among which 
growth differed significantly. This likely is due to the 

/ fact that periodic annual increment as used in this 

study reflects annual growth increments at rotation 
age, since 88 per cent of the sites used were in the 60 
to 90 year age bracket. 

Periodic annual increment is subject to sampling 
error because of the variable time periods between 
remeasurement (from 5 to 8 years for the data pre- 
sented). However, if regional and local climatic 
conditions have not varied from one area to another 
during the measurement interval, and such variation is 
unlikely, then this parameter approximates the actual 
growth that has taken place in a plot during this ,time 
span. Therefore, since measurements of this type have 
been taken in the Hinton-Edson area during only the 
past 10 to 12 years, growth should be comparable 
between different parts of the map area. Further, 
variation in periodic annual increment due to damaged 
trees was controlled by the culling procedures 
employed during plot selection. The one variable 
which was not controllable was that due to trees that 
grew into measurable size during the remeasurement 
interval, but this effect should average out because 
of the large number of sites that were used in the 
analyses. 

Expected mean annual productivity is the most 
important and the most useful component of the 
forestland capability index. Jbis value is intended as 
an approximation of the mean level of productivity-p 
that would be possibl ms. H.ow= 1 e under natural condltic 
ever, smce-rt is based on neriodic annual increment, 
it inherits the concern of that parameter, plus those 
assocrated with the subjectively defrned scalars used 

-to defîne n. At this state, it should be viewed as a* 
approximation; contmueu work ~111 be rew 

‘-enne thls component adequ,.,., . 
1 1 he denominator portion of the forestland capa- 

bility index consists of components which are defined 
subjectively but which reflect a particular level of 
knowledge of the landscape and soi1 media. These, 
together with soi1 association capability ‘groups, are 
intended to serve as guides for land ‘and soi1 manage- 
ment, but they should also be useful in terms of 
planning future experiments. 

It is imperative to remember that apart from the 
expected mean annual productivity value, the com- 
ponents of the forestland capability index should not 
be applied individually. Soi1 association capability 
groups, land management factors, and soi1 series per- 
formance groups are interrelated. Used concurrently, 
they describe an area of land in terms of the factors 
that bear directly to the productivity of lodgepole 
pine; individually, they are of limited application. 
The most useful notation develops when a11 four com- 
ponents of the forestland capability index are 
combined, since the resultant is an indication of the 
potential mean annual productivity of an area as well 
as an indication of the management practices that 
should be applied to maintain or improve that level 
of productivity. 

The forestland capability index was defined in 
relation to the Hinton-Edson map area, the soils of 
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TABLE O-Soi1 Series Performance Groups for Soils of the 
Hinton-Edson Area 

Soi1 Series 
Performance Soil 

Croup Series 

Comparable 
Mapping 
Symbol 

Soi1 
Association 

Soil Association Capability 

Croup A 

la Tom Hi11 MBN 1, MBN 2, Mayberne 
Nosehill MBN 3 

lb Judy SMT 1 Summit 

Soi1 Association Capability 

Group B 

1 Hardisty MLB 1 

Marlboro 

2a 

2b 

2c 

McPherson MLB 2, MLB 3, 
Baril MLB 7 

Rosevear LDM 1, LDM 2 Lendrum 

Hubalta EDS 1 Edson 

3a Hanlan 
Wildhay 

MLB 4, MLB 5, 
MLB 6 Marlboro 

3b Embarras LDM 3, LDM 4 
Weald Lendrum 

3c O’Chiese EDS 2, EDS 3 
Anse11 Edson 

3d Modeste MSK 1, MSK 2, 
Levi MSK 3 

Maskuta 

4 Sterco MSK 4, MSK 5 
Cadomin 

1 

Soi1 Association Capability 

Group C 

Ogre 
Entrante 
Kia Nea HTN 1, HTN 2, 
Kinky HTN 3, HTN 4, 
Orchard HTN 5, HTN 6, Hinton 
Pedley HTN 7, HTN 8 
Drinnan 
Percotte 

2a Brunisolic Gray 
Luvisol ERR 1, ERR 2 Errington 

Degraded Eutric 
2a Brunisol ERRl, ERR2 Errington 

Dalehurst OBD 1, OBD 2, 
OBD 4 Obed 

2b Peppers LDG 5 Lodge 

3a Hargwen OBD 3 Obed 

3b Codesa LDG 1, LDG 2, 
Berland LDG 3 Lodge 

Degraded Eutric 
Brunisol 

HRT 1 Heart 

3c 
Culp BKM 1, BKM 2 
Bickerdike BKM 4 Blackmud 

3d Clouston JR+ 1, JRV 2 
Gregg Jarvis 

3e Felton RBB 5 Robb 

Pinto LDG 4 Lodge 

4a 
Sundance 
Hornbeck 

BKM 3, 
BKM 5 Blackmud 

4b 

4c 

4d 

Hightower 

Wampus 
Deerlick 

Coalspur 
Mercoal 

JRV 3 Jarvis 

TRC 1, TRC 2, 
TRC 3 Tri-Creek 

RBB 1, RBB 2, 
RBB 3, RBB 4 

Robb 

5 Fidler RBB 6 

Soi1 Assgciation Capability 

Group D 

Low Humic Eluviated 
Gleysol ETH 1, ETH 2, 

la Orthic Humic Gleysol ETH 3 Erith 
Orthic Gleysol 
Rego Gleysol 

lb Mesisol FKE 1 
Humisol Fickle 
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which have been subdivided and mapped on the basis 
of climatic, lithologic and chemical differences. This 
index cari be extrapolated into adjoining areas only if 
regional and local climates remain similar to those in 
the study region and if soi1 lithologic and chemical 
properties are within limits to those described for that 
area. 

FORESTRY INTERPRETATIONS FOR SOIL 
MANAGEMENT 

Soi1 management interpretations for timber pro- 
duction consist of ratings for a number of soil-related 
characteristics that affect growth and management 
of trees. Such ratings, although subjective in detail, 
are useful in terms of planning for the kinds and 
details of soi1 management that are necessary to 
maintain or enhance the productivity of a soi1 area. 

Soi1 management interpretations for soils of the 
Hinton-Edson area, in terms of lodgepole pine produc- 
tion, are shown in Table 7. This table is compiled on 
the basis of soi1 series performance groups or their 
respective subdivisions (Table 6). It shows soi1 inter- 
pretations for timber production as these are reflected 
by chemical and physical properties of soi1 series or 
collections thereof; land characteristics such as topog- 
raphy, aspect, etc., are not considered. Information 
contained in Table 7 is intended to complement and 
supplement that outlined on the completed soi1 maps 
and the forestland capability maps (in pocket). Final 
decisions on practical soil-land management need to 
consider a11 three sources of information. 

Moisture Status for Lodgepole Pine 
Moisture status refers to the inferred quantity of 

moisture that should be available for tree growth 
during the growing season. This is based on knowl- 
edge of water-holding capacities of soils as well as on 
moisture distribution patterns over the area. Soils are 
rated as good, moderate or poor (wet or dry). 

Potential Soi1 Erosion Hazard 

Potential soi1 erosion is the expected rapidity and 
amount of soi1 loss, by either wind or water, that may 
be expected in an area following removal of protec- 
tive vegetation and failing the implementation of 
proper erosion control measures. Essentially, a11 soils 
in the Hinton-Edson area are highly erosive, but some 
are more SO than others. Accordingly, soils have been 
rated for erosion potential as high, moderate, or low, 
but this is a comparative rating that applies only to 
the soils in the Hinton-Edson area. 

Soi1 erosion must be considered in a context broader 
than that of individual soi1 properties. Many factors, 
such as time and intensity of precipitation, steepness 
of slope, and nature and permeability of soi1 parent 
material, contribute to this process. In Alberta it is 
known that fine-textured lacustrine materials are 
easily eroded by water even on gentle slopes. Sandy 
materials, on the other hand, are particularly subject 
to wind erosion. Loess suffers both wind and water 

erosion. It has been observed that maintenance of a 
proper trash caver, as well as seeding to grasses 
where necessary, cari effectively control this process 
in the Hinton-Edson area. 

Potential Windthrow Hazard 
Windthrow hazard ratings reflect soi1 characteris- 

tics affecting development of tree roots, and hence, 
the risk of having trees blown over by normally ex- 
pected winds. These ratings, cited as high, moderate, 
or low in Table 7, are estimated from knowledge of 
root development under varying soi1 conditions and 
from field observation. It appears that trees are most 
subject to windthrow on soils having thick organic 
surface horizons and are affected by high water tables, 
or on lithic soils having shallow sola overlying con- 
solidated bedrock. Thus Organic and Gleysolic soils 
are often problematic in terms of windthrow, as are 
certain of the Robb and Maskuta soils. Soils char- 
acterized as having deep rooting zones are described 
as having moderate or low windthrow hazards. 

Inferred Transplant Mortality 
Potential mortality of planted seedlings has been 

rated as high, moderate, or low on the basis of soi1 
chemical and physical conditions. This rating was 
based on early survival of very Young transplants in 
unprepared, natural soils. Mortality due to plant com- 
petition has not been considered in this classification. 
Soils are rated high in terms of seedling mortality if 
they exhibit abnormally high soi1 reaction (pH), if they 
have low water holding capacities, or if they have 
thick organic surface horizons and are excessively wet 
during the growing season. Well drained soils having 
adequate moisture holding capacities and favorable 
soi1 reaction (pH) are rated as moderate or low. 

AGRICULTURAL INTERPRETATIONS 
An interpretative soi1 grouping that cari be made 

from soi1 survey data is the soi1 capability classifica- 
tion for agriculture. This soi1 classification scheme 
was one of the objectives of the Agricultural and 
Rural Development Act (ARDA) of June, 1961. 

The capability classification as applied in Canada 
consists of two main categories: (1) the capability 
class-a grouping of classes having the same relative 
degree of limitation and hazard, and (2) the capability 
subclass-a grouping of soils with si&lar kinds of 
limitations and hazards. Minera1 soils are grouped into 
seven classes according to their potentials and limita- 
tions for agricultural use. Classes one, two, and three 
are considered suitable for sustained production of 
common cultivated crops, Class four is marginal for 
sustained arable culture, Class five is capable of use 
only for permanent pasture and hay, Class six is 
capable of use only for native pasture, while Class 
seven consists of soi1 areas considered incapable of use 
for arable culture or permanent pasture. Organic soils 
are not classified in the agricultural capability classifi- 
cation system. 

Climate, soi1 properties, and topography are the 
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TABLE 74309 Management Interpretations for Soils of the Hinton-Edson Area in Terms of Application to Timber Production 

Soi1 Series 
Performance Groups Soi1 Series 

Comparable Moisture Status Potential Soi1 Potential Wind- Inferred Trans- 
Mapping Symbols for Lodgepole Pine Erosion Hazard throw Hazard plant Mortality 

la 

lb 

Tom Hi11 
Nosehill 
Judy 

Soi1 Association Capability Group A 

MBN 1, MBN 2, Good Moderate 
MBN 3 
SMT 1 Good to Moderate Low 

Moderate to 
Low 

Moderate 

Low 

Moderate to 
Low 

1 Hardisty 

Soi1 Association Capability Group B 

MLB 1 Good 

2a 

2b 

McPherson MLB 2, MLB 3 
Baril MLB 1 

Rosevear LDM 1. LDM 2 

Good 

Good 

2c Hubalta EDS 1 Moderate 

3a 

3b 

3c 

3d 

Hanlan 
Wildhay 

Embarras 
Weald 

O’Chiese 
Anse11 

Modeste 
Levi 

MLB 4, MLB 5 
MLB 6 

LDM 3, LDM 4 

w 
EDS 2, EDS 3 

Good 

Good 

Good 

4 

MSK 1, MSK 2, 
MSK 3 

MSK 4, MSK 5 

Moderate 

Moderate 

Moderate to 
High 

Moderate to 
High 

Moderate to 
High 

Moderate to 
Low 

Moderate 

Moderate to 
High 

Moderate 

Moderate Moderate 

Moderate High Moderate 

Moderate 

Moderate 

Moderate 

Moderate to 
High 

Moderate to 
High 

Moderate 

Moderate Moderate 

Moderate to 
Low 

Moderate 

Low 

Low 

Moderate Moderate to 
Low 

Moderate 

1 

2a 

2b 

3a 

3b 

3c 

Ogre, Entrante 
Kia Nea, Kinky, 
Orchard, Pedley, 
Drinnan, Percotte 
Brunisolic Gray 

Luvisol 
Degraded Eutric 

Brunisol 
Dalehurst 
Peppers 

Hargwen 

Codesa 
Berland 

Degraded Eutric 
Brunisol 

Culp, Bickerdike 

3d 

3e 

4a 

4b 

Clouston 
Gw8 
Felton 

Pinto, 
Sundance, Hornbeck 
Hightower 

Soi1 Association Capability Group C 

HTN 1, HTN 2, 
HTN 3, HTN 4, 
HTN 5, HTN 6, 
HTN 7, HTN 8 
ERR 1, ERR 2 
OBD 1, OBD 2 

Moderate to Poor High Moderate High 

(Dry) 

Good Moderate 

OBD 4 

LDG 5 Good 

OBD 3 Good 

LDG 1, LDG 2, 
LDG 3 

HRT 1 

Good 

Poor (Dry) 

Moderate to 
High 

Moderate to 
High 

Moderate to 
High 

High 

BKM 1, BKM 2, 
BKM 3 

JRV 1, JRV 2 Poor (Dry) Low 

RBB 5 Good Moderate 

LDG 4 Moderate to Poor High 
BKM 3, BKM 5 (Dry) 
JRV 3 Poor (Dry) Low 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate to 
High 

Moderate 

Moderate 

Moderate to 
High 

Moderate to 
High 

Moderate to 
High 

Moderate 

Moderate to 
High 

Moderate to 
High 

Moderate 

Moderate to 
High 

Moderate to 
High 
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4c Wampus, Deerlick 

4d Coalspur, Mercoal 

5 Fidler 

TRC l,TRC2 
TRC 3 
RBB 1, RBB 2, 
RBB 3, RBB 4 
RBB6 

Good to Moderate High 

Good Moderate 

Good Moderate to 
High 

Moderate to 
High 

Moderate 

Moderate to 
High 

Moderate 

Moderate to 

Low 
Moderate 

la 

lb - 

Soi1 Association Capability Group D 
ETH l,ETH2 Poor (Wet) Low Moderate to High 
ETH 3 High 
FKE 1 Poor (Wet) Low H igh High 

prime considerations in assessing areas for agricul- 
tural use. Climate is probably the most important 
factor in this area. 

A wide range of climatic conditions occur in this 
map area. An agro-climatic map prepared by Bowser 
(1967) divides the area into two climatic subregions, 
3H and 5H. The frost-free period and the number of 
degree-days above 42°F were estimated by a modified 
Hopkins (1938) formula taking into account the effects 
of elevation, latitude, and longitude on climate. Sub- 
region 3H, which occurs at elevations less than 3,000 
feet and covers about 17 per cent of the total map 
area, has a frost-free period of 60-70 days and 1,900 
to 2,200 degree-days above 42°F. Barley, oats, and 
forages are the dominant crops with forages being 
most common. Wheat production is limited due to a 
high risk of frost damage. Most of the cultivated 
acreage in the map area occurs in this climatic sub- 
region. 

Climatic subregion 5H, which occurs at elevations 
greater than 3,000 feet and covers 83 per cent of the 
map area, has a frost-free period of less than 60 days 
and less than 1,750 degree-days above 42OF. Much of 
this area is characterized by a vegetative caver con- 
sisting predominantly of pine and Labrador tea. 
Natural grazing potential is very limited. Consequently, 
areas with soi1 or topographie limitations are usually 
placed in Capability Glass seven rather than six. The 
entire Foothills region is placed in Class seven be- 
cause of the restrictive climate, nonfeasibility of clear- 
ing practices, and the general absence of grazing poten- 
tial. 

Because soils having different limitations are not 
separable in the field at the reconnaissance scale of 
mapping, groupings are made for the agricultural 
capability classification. 

The following is a listing of the dominant ARDA 
groupings or units occurring in the Hinton-Edson area 
along with the soils contained in each unit. 

Agricultural Capability of Soils in Climatic Subregion3H 
4D-The soils in this unit are medium-to fine-textured 

Gray Luvisols having low permeability and a tendency 
to trust at the surface when cultivated. The topography 
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is undulating to gently rolling. Soi1 associations having 
this capability classification are: Edson and Lendrum. 

4D5W-This unit consists of imperfectly to poorly drained 
soils in association with better drained medium-to fine 
textured soils. The extent of the poorly drained soils 
determines whether this area Will be managed different- 
1y than a 4D area. Soi1 units having this capability 
classification are: Edson + Erith and Lendrum + Erith. 

4D5M-Soils in this unit consist of coarse-textured sandy 
soils with low moisture holding capacity in association 
with medium to fine textured soils. The sandy soils may 
be of alluvial origin or derived from weathered sand- 
stone. Ideally, such soils should be managed separately 
but their intimate association with the fine-textured 
soils make this impractlcal. Soils having this capability 
classification are: Edson + Blackmud; Edson + Edson/ 
shallow phase + Maskuta; Lendrum + Blackmud; and 
Lodge * Edson + Blackmud. 

5:-Medium-to fine-textured Grav Luvisols on moderately 
” to strongly rolling topography having low permeability 

are included in this unit. Such soils are not suitable 
for sustained production of annual crops and probably 
are best suited for production of perennial forage crops. 
Soils having this capability classification are: Edson + 
Lodge; and Lodge + Edson. 

bMO-This unit consists of rapidly drained, droughty, sandy 
soils associated with organic soils. These areas are 
suited only for limited grazing and have a very low 
carrying capacity. Soils having this capability classifica- 
tion are: Heart + Fickle. 

4DO-Soils in this unit are mixtures of medium-to fine 
textured Gray Luvisols and Organic soils. The manage- 
ment of these areas would be determined by the extent 
of organic soils. Some soils having this capability 
classification are: Edson + Fickle; Lendrum + Fickle; 
and Lodge + Fickle. 

Agricultural Capability of Soils in Climatic Subregion 5C 
Soils in Climatic Subregion 5C are placed in Classes 

five, six, and seven depending on their limitations 
for agricultural use. Soils in Class five are capable 
only of producing perennial forage crops; however, 
they may be improved for the production of native 
or tame species of perennial forage plants. Improve- 
ment practices are not feasible for soils in Class six, 

REPORT S-72-31 



although natural grazing is possible. Soils in Class 
seven have no potential for arable agriculture or per- 
manent pasture. 

The following describes the major capability group- 
ings found in Climatic Subregion 5C. 
SC-Soils in the 5C unit are limited by adverse climate but 

are capable of producing forage crops. Topography is 
undulating to gently rolling. Some soils having this 
capability classification are: Mayberne; Lodge; Len- 
drum; Tri-Creek; and Marlboro. 

XXW-This unit is comprised of a significant amount of 
moderately to well drained soils in association with 
lesser amounts of poorly drained soils. Management 
practices depend on the extent of the poorly drained 
soils. An area designated 5C66W4 would be managed 
differently than an area designated 5C?6W1. Soils hav- 
ing this capability classification are: Mayberne + Erith; 
Lodge + Erith; Lendrum + Erith; Marlboro + Erith; and 
Tri-Creek + Erith. 

X0-Soils having climate as the major limitation but which 
occur in association with organic soils are designated 
as 5C0. For management purposes the organic soils 
should be left in their native state. Soils having this 
capability classification are: Maybqne + Fickle; Lodge + 
Fickle; Lendrum + Fickle; Marlboro + Fickle; and 
Tri-Creek + Fickle. 

5C6P-In portions of the map area soils developed on late 
tertiary cobbly gravels occur in association with other 
soils having climate as a major limitation. Mechanical 
management of these areas is difficult because of the 
intermittent occurrence of the cobbly materials. It may 
be practical to improve the 5C areas by clearing and 
reseeding but it would be impractical to improve the 
cobbly areas. Also, such areas have limited native graz- 
ing potential. Soils having this capability classification 
are: Mayberne + Summit. 

5C6M-This unit consists of moderately well drained me- 
dium to fine textured soils in association with well to 
rapidly drained sandy soils. Management of these areas 
depends on the extent of the sandy soils. Some of the 
soils having this capability classification are: Mayberne 
+ Blackmud; Marlboro + Blackmud; Obed + Blackmud; 
Lodge + Blackmud; Lendrum + Blackmud; and Len- 
drum + Heart. 

6W-The soils in this unit are poorly drained and are sat- 
urated for a major portion of the growing season. They 
may be utilized for hay crops or limited grazing in dry 
years. The only soi1 having this capability classification 
is: Erith. 

6WO-This unit is comprised of poorly drained minera1 
soils occurring in association with organic soils. Or- 
ganic soils in the map area are of moss origin, thus 
providing no potential for hay crops or grazing. Those 
areas designated 6W*O2 would be better suited for 
grazing than those designated 6W604. Soils having this 
capability classification are: Erith + Fickle. 

OT-Soils in the 6T unit are limited by adverse topography. 
These soi1 areas are suitable for grazing; however, their 
carrying capacity is highly variable. Some of the soils 
having this capability classification are: Mayberne; 
Marlboro; Edson; Edson + Edson/stony phase; and 
Marlboro + Marlboro/shallow phase. 

OP-Soils limited by excessive stoniness but which have 

restricted use for grazing are designated 6P. These areas 
usually have a low carrying capacity. Some of the soils 
having this capability classification are: Mayberne/stony 
phase; and Obed. 

7T-Soils in the 7T unit are limited by adverse topography 
and shallowness of the profiles to bedrock. These areas 
are characterized by a vegetative caver of pine, Lab- 
rador tea, and a variety of mosses and lichens which 
provide no grazing potential for domestic animals. The 
entire Foothills physiographic region has been given 
the capability classification 7T except for poorly drained 
areas. Some of the soils having this capability classifica- 
tion are: Mayberne + Maskuta; Maskuta + Mayberne; 
Mayberne + Mayberne/ shallow phase + Maskuta; Marl- 
boro + Marlboro/shallow phase; Marlboro + Marlboro/ 
shallow phase + Maskuta; Hinton/shaIlow phase + Mas- 
kuta; Robb + Maskuta; and Maskuta + Robb. 

7P-Soils in this unit are extremely stony and lack species 
of vegetation suitable for grazing. Soils having this 
capability classification are: Summit + Mayberne/stony 
phase; Summit; and Jarvis. 

7: -The soils in this unit are limited by extreme stoniness 
and adverse topography. Some of the soils having this 
capability classification are: Mayberne/stony phase + 
Maybernejstony phase/shallow phase + Maskuta; May- 
berne/stony; Summit + Mayberne/stony phase; and 
Summit. 

7W-The use of 7W to assess the capability of minera1 soils 
is restricted to the Foothills physiographic region. These 
soils are saturated for most of the year and do not 
support vegetation useful for grazing. These soils occur 
in association with organic soils, thus the classification 
7W0 is commonly used. The soi1 having this capability 
classification is: Erith. 

The preceding discussion does not caver a11 the 
different capability groupings made in the map area 
but does caver the major ones. Many of the units 
described are grouped in various ways to handle the 
complexity of the soils and topography, in an effort to 
indicate the natural suitability of each area for agricul- 
tural use. For example, on the ARDA map there appear 
units such as 6M604, 6M703, 6M*O*, 066M4, 076M3, 
086M2 depending on the extent of the soils classed 
as 6M or 0. This indicates both the kind and propor- 
tion of the limitation in any area, and management 
practices must be adjusted accordingly. More detailed 
capability classifications of the soils for agriculture in 
the map area are obtainable from the ARDA Soils 
Capability for Agriculture Report (Macyk, eJ aL, 1972). 

ENGINEERINGINTERPRETATIONS 
This section describes the soi1 properties that are 

important to engineering. These soi1 properties are of 
interest to engineers because they affect the construc- 
tion and maintenance of highways, pipelines, building 
foundations, facilities for storing water, sewage-dis- 
posa1 systems, and drainage systems. The properties 
of soils most important to the engineer are grain size, 
plasticity, compaction and shrink-swell characteristics, 
strength, permeability to water, soi1 drainage and 
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salinity. Other factors such as topography and depth 
to the water table or to bedrock are also important. 

Used with the soils map and other information 
in the report, the engineering data in this section 
cari be useful for many purposes. It should be strongly 
Jemphasized, however, that the data in Tables 8 and 9 
do not eliminate the need for further sampling and 
testing at the site of specific engineering works and 
projects. The information on the soils map and in the 
report has limitations in its applicability due to the 
scale of mapping used and to the depth to which 
the soi1 materials were investigated. Nevertheless, the 
soils map cari be used to plan more detailed field 
investigations and to suggest the kinds of problems 
that may be expected. 

TO aid in the evaluation of the soils for engi- 
neering purposes, soi1 samples of eight of the principal 
soi1 associations were analyzed according to pro- 
cedures outlined in the ASTM Book of Standards, 
Part 11. The data are listed in Table 8. 

The engineering soi1 classifications in Table 8 are 
based on data obtained by particle size analyses and 
tests to determine the liquid and plastic limits. Particle 
size analyses were made by combined sieve and 
hydrometer methods. 

The tests for liquid limit and plastic limit measure 
the effects of water on the consistence of soi1 material. 
As the moisture content of an expandable clay soi1 
increases from a dry state, the material changes 
from a semisolid to a plastic. As the moisture content 
is further increased the material changes from a plastic 
to a liquid. The plastic limit is the moisture content 
at which the soi1 passes from a semisolid to a plastic. 
The liquid limit is the moisture content at which the 
soi1 passes from a plastic to a liquid. The plasticity 
index is the numerical difference between the liquid 
limit and the plastic limit. This parameter indicates 
the range of moisture content within which a soi1 
material is in a plastic condition. Soils for which the 
liquid or plastic limit cannot be determined, or for 
which the plastic limit is equal to the liquid limit, 
are termed nonplastic. 

The relationship between moisture and density is 
important in earthwork. If a constant effort is made 
to compact soi1 material at successively higher moisture 
contents, the density of the compacted material Will 
increase until the optimum moisture content is reached. 
After that, the density decreases with an increase in 
moisture content. Generally, a soi1 is most stable 
when compacted to about its maximum dry density at 
the optimum moisture content. 

There are two systems in general use among engi- 
neers for classifying soi1 materials. One system is that 
approved by the American Association of State High- 
way Officiais and referred to as the AASHO Classifi- 
cation System. The other is the Unified Soi1 Classifica- 
tion System. 

In the AASHO System soi1 material is classifïed 
into one of seven groups. These groups range from 
A-l, consisting of gravelly soils of high bearing capac- 

ity, to A-7, consisting of clay soils having low strength 
when wet. Within each group the relative engineering 
value of the soi1 material is indicated by an index num- 
ber. These numbers range from 0 for the best material 
to 20 for the poorest. The index number is shown in 
parentheses following the soi1 group symbol. The 
classification is based on results obtained from particle 
size analyses, liquid limit, plastic limit, calculated 
plasticity index, and the calculated group index num- 
bers. 

In the Unified Soi1 Classification System the soils 
are identified according to their textures and plas- 
ticity and are grouped according to their performance 
as engineering construction materials. This system 
recognizes eight classes of coarse-grained soils, six 
classes of fine-grained soils, and highly organic soils. 
Coarse grained soils are those that have 50 percent 
or less of material passing the No. 200 sieve; fine 
grained soils are those that have more than 50 per- 
cent material passing the No. 200 sieve. The letters 
G, S, C, M, and 0 stand for gravel, Sand, clay, 
silt, and organic material respectively; and the letters 
W, P, L, and H refer to well graded, poorly graded, 
low liquid limit, and high liquid limit respectively. 
The designation SM, for example, shows Sand mixed 
with silt, and ML shows silt that has a liquid limit 
less than 50. Also recognized in the Unified System 
are organic silts (OL), organic clays (OH), and peat 
or other highly organic soils [PT). 

Engineering properties have been estimated for the 
remaining nine soi1 associations in the Hinton-Edson 
map area and are presented in Table 9. These esti- 
mates are based on the soi1 test data in Table 8 and 
on information contained in other sections of the report. 
In general, the information in this table applies only 
to a depth of six feet or less. Discontinuities in parent 
material are indicated if they have properties signif- 
icantly different from adjacent material. Because the 
properties estimated in Table 9 are for a typical soi1 
material, some variation from the values given should 
be expected. 

The textural classification of the United States 
Department of Agriculture and the AASHO and 
Unified Soi1 Classification are listed as well as esti- 
mates of the particle size distribution. 

Permeability of the soi1 parent material for each 
soi1 association as it occurs in place, was estimated. 
The estimates are based on texture, structure, and 
consistence of the parent material. The shrink-swell 
potential is an indication of the volume change to 
be expected in the soi1 material with changes in 
moisture content. It is estimated on the basis of amount 
of clay with high shrink-swell properties in the soil. 
Generally, soils classified as A7 and CH have high 
shrink-swell potential. Clean sands and gravels and 
those having a small amount of nonplastic to slightly 
plastic fines have a low shrink-swell potential. 

The soils of the Hinton-Edson map area generally 
appear to be favorable for engineering work. There 
are no soils with a high shrink-swell potential and 
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“0 TABLE S-Engineering Test Data for Some of the Soil Associations in the Hinton-Edson Area 

F -- 

2 
Grain Size 

z % smaller 

le 

% Passing 

Depth sieve . . than Maximum 
z 

z 

from Optimum Dry Shrink- Classification 

Soi1 Surface No. 40 NO. 200 0.05 0.005 0.002 0.001 Liquid Plastic Moisture Density Permeabil- swell 

k-5 Association Drainage (inches) mm mm mm mm Limit Index % lb./cu. ft. ity Potential Unified PASHO USDA 

Edson Moderately Well 12 95 64 62 41 32 29 36 18 18 107.5 
Mayberne Moderately Well 48 81 58 58 30 26 25 28 10 17 108.5 
Marlboro Moderately Weil 60 81 52 47 25 19 18 31 13 17 107.5 
Obed Well 72 79 49 48 18 11 8 20 4 22 98.0 
Robb Moderately Weil 36 87 63 60 30 21 20 28 9 18 106.0 
Lendrum Moderately Weil 48 100 100 98 68 44 38 38 16 22 98.0 
Tri-Creek Moderately Weil 36 92 70 68 50 40 35 40 14 16 109.0 
Hinton Well-Rapidly 48 99 67 43 5 3 3 NL NP* - - 

Moderate Medium 
Moderate Medium 
Moderate Medium 
Moderate Medium 
Moderate Medium 
Moderate Medium 
Moderate Medium 
High Low 

CL 
CL 
CL 
SM(d) 
CL 
CL 
ML 
ML 

A-6(8) 
A-4(5) 
A-6(4) 
A-4(3) 
.4-4(6) 
A-6( 10) 
A-6( 8) 
A-4 

CL 
L-CL 
SL-SCL 
L-SL 
L 
Sic 
CL-C 
SL 

-- 

TABLE 9-Estimated Engineering Sroperties of Some of the Soi1 Associations in the Hinton-Edson Area 
-- 

Grain Size 

soil 
Association Drainage 

% Passing % smaller 

Depth sieve . . . than . . Maximum 
from - Optimum Dry Shrink- Classification 

Surface No. 40 No. 200 0.05 0.005 0.002 0.001 Liquid Plastic Moisture Density Permeabil- swell 
(inches) mm mm mm mm Limit Index % lb./cu. ft. ity Potential Unified AASHO USDA 
-- 

Heart Rapidly 48 
Blackmud Rapidly 48 
Lodge Well 10 

Well- 48 
Moderately Well 

Jarvis Rapidly 36 
Summit Well 36 
Maskuta Well 36 

Erith Poorly 24 
Fickle Very Poorly 24 

Alluvium Variable 24 

80-95 10-30 5-15 O-10 O-5 O-5 - NP - 
70-90 20-40 10-25 5-15 O-10 O-10 - NP - 
80-100 20-60 15-50 10-35 5-25 O-20 - NP - 
80-100 50-85 35-75 20-60 5-40 5-35 - - - 

40-60 15-30 5-20 5-15 5-10 O-10 - NP - 
40-60 20-40 10-30 10-25 5-15 5-15 - NP - 
70-100 40-80 30-70 15-30 5-15 5-15 - - - 

90-100 50-100 30-90 20-80 10-55 10-5.5 - - - 
- - - 
--_----- - 

- Very High Very Low SP A-2 S 
- High Low SP A-3 LS-s 
- High Low SP or SW A-2 to A-3 SL-LS 
- Moderate Medium CL or ML A-4 to A-6 L-C 

- High Low 
- High Low 
- Moderate- Medium- 

High Low 

GW or GP A-l gvSL-gvs 
GW or GP A-l gvSL-gvSCL 
SP or CL A-3 to A-4 SL-SiL 

SP-CL-ML A-3 to A-6 SCL-Sic-C-L 
Pt Peat 
SP-CL A-3 to A-6 Variable 

- - - 

- - - 

3 *NP-Nonplastic 



coarse textured gravels and sands appear to be abun- 
dant throughout the map area. The glacial tills, con- 
stituting approximately 50 per cent of the map area, 
are favorable materials for construction purposes. 

The Erith and Fickle associations are very poorly 
to poorly drained soils, with the water table at or near 
the surface. These soi1 areas should be avoided, if 
possible, for proposed engineering works. Areas with 
adverse topography should also be avoided since many 
of the soi1 materials on steep slopes are easily eroded 
if the natural vegetation is disturbed. 
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APPENDIX A 
Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically) 

b b-c C cd d d-e e e-f f f-g g g-h h 
------- --- 

Alluvium 

AV 

AV + BKM 1 

AV + El-H 2 
AV + FKE 1 
AV + FKE 1 + ETH 2 

Blackmud 

BKM 1 

BKM 1 + EDS 1 

BKM 1 + ETH 2 
BKM 1 + FKE 1 

BKM 1 + LDG 4 

BKM 1 + ETH 1 + EDS 1 

BKM 1 + FKE 1 + LDM 3 
BKM 1 + LDG 1 + EDS 1 

BKM I/g+LDG4+ETH3 

BKM 2 
BKM 3 

BKM 3 + ETH 1 
BKM 3 + El-H 3 
BKM 3 + HRT 1 

BKM 3 + LDG 1 
BKM 3 + LDG 4 

- BKM 3 + LDM 3 

BKM 3 + MLB 5 

BKM 3 + MLB 6 
BKM 3 + RBB 1 

BKM 3 + LDG 4 + MLB 6 
BKM 3 + LDM 1 + LDM 3 
BKM 3 + MLB 6 + FKE- 1 

BKM 4 

BKM 4 + FKE 1 

BKM 4 + JRV 1 

BKM 4 + LDG 2 

BKM 4 + LDG 4 
BKM 4 + JRV 7 

BKM 4 + LDG 1 
BKM 4 + LDM 3 

BKM 4 + ETH 3 + MLB 4 
BKM 4/g + LDG 4 + MLB 6 
BKM 4/p 

BKM 5 

BKM 5 + BKM 1 

BKM 5 + LDG 4 

BKM 5 + BKM 61s 

BKM 5 + JRV 3 + LDG 4 
BKM 5 + LDG 4 + MLB 6 

BKM 5 + LDG 4 + MLB 6/s 

70 

102580 

700 

1480 
3800 10760 

520 

TOTAL: 119,840 acres 

1360 340 

780 

520 

200 
4620 1440 6640 

1680 

2400 

840 

1160 

240 160 

760 120 
320 

840 

380 
2520 

560 

500 
1220 

360 

620 
2160 

240 
840 

400 3000 
480 

320 1040 

1140 1200 

620 
1420 

600 1800 

340 

4280 280 

1480 

1940 

520 

1080 

1680 

3280 

880 

2360 

680 

1880 

240 

720 

760 

580 1120 

440 680 

1520 

840 

1040 

3880 

760 

TOTAL: 80,580 acres 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged a$habetically)-continued 

b b-c c c-d d d-e e e-f f f-g g g-h h 
--------- 

Edson 

EDS 1 
EDS 1 + BKM 1 

EDS 1 + BKM 3 

EDS 1 + ETH 1 

EDS 1 + ETH 2 
EDS 1 + FKE 1 
EDS 1 + LDG 1 
EDS 1 + LDG 4 
EDS 1 + LDM 1 

EDS 1 + MSK 1 
EDS 1 + BKM 1 + ETH 1 
EDS 1 + ETH 1 + FKE 1 
EDS 1 + LDG 1 + ETH 1 
EDS 1 + LDM 1 + ETH 2 

EDS 1 + EDS l/s 

EDS 1 + EDS l/s+ETH 1 
EDS 1 + EDS I/s/t 

EDS 1 + EDS ljt 

EDS 1 + EDS l/t+ MSK 1 

EDS I/s 

EDS I/t 
EDS l/t + MSK 1 

EDS 2 

EDS 2 + LDG 1 

EDS 2 + EDS 21s 
EDS 3 

Erith 

ETH 1 
ETH 1 + AV 

ETH 1 + EDS 1 

ETH 1 + FKE 1 
ETH 1 + MBN 2 

ETH 1 + MBN 3 

ETH 1 + SMT 1 
ETH 1 + MBN 2/s 

ETH I + MBN 3/s 
ETH 1 + MBN 3/s + FKE 1 

ETH l/s 

ETH l/s + MSK 1 
ETH I/s + SMT 1 

ETH l/s + MBN 2/s 
ETH 2 

ETH 2 + FKE 1 
ETH 2 + LDG 5 
ETH 2 + LDM 1 
ETH 2 + TRC 2 

ETH 2 + HTN 7/t 

ETH 2 + FKE 1 + AV 

ETH 2 + FKE 1 + LDM 1 

2400 7940 3540 2100 27100 

860 
800 

3460 1140 27340 

760 680 
9340 

240 

3260 3460 

2240 
620 

3980 
1420 

2360 

2560 

4400 

11120. 

2420 8220 
540 

300 160 

3660 
800 

1600 

1000 6740 

2480 

460 
1560 7320 

780 

1080 

980 700 
3960 

540 
880 

1380 

2760 

16040 

1680 

1180 1280 

600 

260 520 
2740 

160 

460 2820 

800 440 

1700 

620 80 

TOTAL: 204,820 acres 

1560 2120 

720 
640 4160 

1600 700 1080 

100 1540 

880 

520 
880 

500 
280 

1660 
320 400 

260 

800 
2780 

1660 

1520 
220 

260 

460 120 

560 

200 

200 

240 

760 
200 200 4080 4300 

1140 1680 

1540 

3100 80 

3200 

1040 
920 

2840 480 
880 

280 1800 

1620 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (artanged alphabetically)-continued 

b b-c C C-d d d-e e e-f f f-g g g-h h 

ExI$ 2 + LDM 1 + FKE 1 e--m_ _ 
ETH 2 + MLB 5 + TRC 2 

ETH 21s + MBN 21s 
ETH 3 

ETH 3 + AV 

ETH 3 + EDS 2 
ETH 3 + FKE 1 

ETH 3 + FKE 1 
ETH 3 + HRT 1 

ETH 3 + LDG 1 

ETH 3 + LDG 3 
ETH 3 + LDG 4 

ETH 3 + MBN 3 

ETH 3 + MLB 3 

ETH 3 + MLB 4 

ETH 3 + MLB 5 

ETH 3 + MLB 6 
ETH 3 + TRC 2 

ETH 3 + LDG 2/g 

ETH 3 + MBN 4/g 
ETH 3 + MLB 5/g 

ETH 3 + ETH 2 + FKE 1 

ETH 3 + FKE 1 + JRV 3 
ETH 3 + FKE 1 + MLB 6 

ETH 3 + LDG 2 + FKE 1 

ETH 3 + FKE 1 + MLB 5/g 
ETH 3 + FKE 1 + OBD 2/g 
ETH 3 + SMT 1 + MBN 3/s 
ETH 3 + OBD 3/g + MLB 4/g 

ETH 31s 

9740 

1240 

920 

11580 6700 

800 

200 

800 600 14820 11680 

1520 

560 

760 

1640 

4440 

3400 

7600 1180 1100 

1580 

560 

920 

560 

980 1940 880 

1020 

760 

400 

2080 3900 

2280 

400 

880 

4200 1880 

1020 

2320 

2360 1280 

1160 

3040 

3080 

5520 

1600 

320 

1760 

340 

ETH 3/s + SMT 1 
ETH 3/s + SMT 1 + FKE 1 

ETH 31s + MBN 21s 

2740 

280 

TOTAL: 196,640 acres 

900 

Errington 
ERR 1 
ERR 2 

2600 

1120 

TOTAL: 3,720 acres 

Fickle 

FKE 1 
FKE 1 + AV 

FKE 1 + BKM 3 
FKE 1 + BKM 4 

FKE 1 + EDS 1 
FKE J + ETH 1 

FKE 1 + ETH 2 

FKE 1 + ETH 3 

FKE 1 + HRT 1 

FKE 1 + LDG 4 

FKE 1 + LDM 1 
FKE 1 + MLB 4 

5820 2120 Jo00 91840 440 80380 18840 

4260 20380 

820 

560 600 

360 

26160 12940 

52280 5400 10360 

28140 4680 109740 28680 

5740 

560 1920 

480 

5060 

760 

16000 

2080 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alpbabeticaBy)-continued 

b b-c C cd d d-e e e-f f f-g g g-h h 
~~~---~~~ 

FKE 1 + MLB 6 

FKE 1 + MLB 5/g 

FKE 1 + MBN 2/s 
FKE 1 + MLB 6/s 

FKE 1 + EDS 1 + LDM 1 

FKE 1 + ETH 3 + ETH 2 

FKE 1 + ETH 3 + MLB 5 
FKE 1 + ETH 3 + MLB 6 

FKE 1 + ETH 3 + MLB 3/g 

FKE 1 + ETH 3 + MLB 4/g 
FKE 1 + ETH 3 + MLB 5/g 
FKE 1 + ETH 3 + RBB 4/s 

H6Wt 

HRT 1 
HRT 1 + EDS l 

HRT 1 + ETH 3 

HRT 1 + FKE 1 

HRT 1 + LDG 1 
HRT l + FKE 1 + BKM 1 

HRT 1 + LDG 1 + FKE 1 

HRT 1 + MLB 5 + LDG 1 

Hinton 

HTN 1 
HTN 2 

HTN 3 

HTN 3/t 
HTN 4 
HTN 5 

HTN 5/t 
HTN 5 + HTN 5/t 

HTN 6/t 
HTN 7 

HTN l/t 
HTN 7/t + ETH 3 

HTN 1 + HTN 7/t 

HTN 8/t 

Jarvis 

JRV 1 
JRV 1 + BKM 4 
JRV 1 + FKE 1 

JRV 1 + LDG 5 
JRV 1 + JRV 2 

JRV 1 + MLB 5 

JRV 1 + MLB 3/s 

JRV 2 
JRV 2 + BKM 5 

600 
280 

240 
340 

1680 

2660 

TOTAL: 601.410 acres 

1560 

400 5820 
640 

1140 

2520 

4920 

2160 

4720 

3800 
1800 

1160 

6540 

1640 

TOTAL: 15,640 acres 

8720 

5120 
8960 

140 

11740 

3940 

5100 

720 5680 

560 2640 1160 

280 

TOTAL: 74,380 acres 

2560 

680 

2780 780 

2500 2160 

1200 2680 2420 1080 

440 
1240 

1160 

320 
440 

160 840 

1040 

2460 
4540 

4080 
320 

1200 
720 680 

8440 

1800 
720 

560 

6560 4680 

660 120 1080 
2920 

280 2500 

900 

1280 
280 

200 1840 

1000 

920 

2080 
880 
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Guide toAcreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c c cd d d-e e e-f f f-g g g-h h 

JRV 3 

JRV 3 + BKM 1 

JRV 3 + BKM 5 

1120 2760 1520 3960 320 440 

680 

2660 680 

TOTAL: 34,080 acres 

Lendrum 
LDM 1 840 

LDM 1 + BKM 1 

LDM 1 + EDS 1 

LDM 1 + ETH 2 

LDM 1 + HRT 1 

LDM 1 + LDG 1 
LDM 1 + LDG 3 

LDM 1 + LDM 3 

LDM 1 + ETH 2 + FKE 1 

LDM 1 + FKE 1 + BKM 1 
LDM I/t 

LDM 2 

4020 4120 

300 760 

280 2940 
7980 6140 

1700 

1240 
1420 

900 

15440 1880 1100 

3080 

1160 
3360 

LDM 2 + ETH 2 
LDM 3 

820 

820 

920 60 

6660 4000 840 
160 4560 1480 

LDM 3 + BKM 1 

LDM 3 + ETH 2 

LDM 3 + LDG 1 
LDM 4 

400 
400 

LDM 4 + BKM 3 
LDM 4 + LDG 4 + BKM 3 

19200 
4080 

120 

3640 

TOTAL: 108,420 acres 

600 
1000 

Lodge 
LDG 1 

LDG 1 + BKM 1 
LDG 1 + EDS 1 

LDG 1 + EDS 2 
LDG 1 + MLB 4 

LDG 1 + EDS 1 + BKM 1 

LDG 1 + ETH 1 + EDS 1 

LDG 1 + Mi-B 5 + LDM 3 

LDG I/g + MLB 6 
LDG 2 

240 760 
1320 

1240 

340 3700 
1140 

380 1760 

‘1200 

1600 

240 

560 
960 

280 

480 1880 280 
LDG 2 + BKM 4 

LDG 2 + ETH 3 

LDG 2 + MLB 3 
LDG 3 + BKM 4 
LDG 3 + ETH 2 

LDG 3 + HRT 1 

LDG 4 

LDG 4 + BKM 4 

LDG 4 + BKM 5 
LDG 4 + ETH 3 

LDG 4 + JRV 3 

LDG 4 + LDG 3 

LDG 4 + MLB 5 

560 
2280 

460 
2140 

1780 

2760 1920 3940 1960 2600 1080 

480 

560 1200 3600 

2000 520 

240 400 

200 

1480 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c c cd d d-e e e-f f f-g g g-h h 

- ------Y-- 

LDG 4 + MLB 6 

LDG 4 + OBD 3 

LDG 4 + BKM 3 + ETH 3 

LDG 4 + BKM 3 + FKE 1 

LDG 4 + FKE 1 + MLB 6 

LDG 4 + LDM 4 + BKM 3 

LDG 4 + MLB 6 + BKM 5 

LDG 4 + MLB 6 + ETH 3 
LDG 4 + MLB 6/s 

LDG 4/g 

LDG 4/g + MLB 6 

LDG 5 
LDG 5 + BKM 1 

LDG 5 + OBD 2 

LDG 5 + LDG 4/s 

LDG 5 + LDG 4 + OBD 2 

Marlboro 

MLB 1 

MLB 1 + MLB l/s 

MLB l/s 

MLB 2 
MLB 2 + ETH 3 

MLB 2 + FKE 1 

MLB 2 + MSK 2 
MLB 2 + OBD 2 
MLB 2 + MLB 2/g 
MLB 2 + MLB 3/s 

MLB 2 + MLB 2/t 
MLB 2/g + FKE 1 

MLB 2/s + ETH 3 

MLB 2jt 
MLB 3 

MLB 3 + ETH 3 
MLB 3 + LDG 4 
MLB 3 + MSK 2 

MLB 3 + MLB 3/g 

MLB 3 + MLB 31s 
MLB 3 + MLB 3/t 

MLB 3/g 

MLB 3/g + ETH 3 
MLB 3/s 

MLB 3/s + MLB 3 

MLB 4 
MLB 4 + BKM 1 
MLB 4 + ETH 3 

MLB 4 + LDG 1 
MLB 4 + LDG 4 
MLB 4 + MLB 5 

MLB 4 + MSK 1 

MLB 4 + OBD 3 
MLB 4 + MLB 4/g 

1040 1680 

680 

3520 

600 

360 

6800 3300 440 

1120 

1760 

2360 1600 
6680 

1120 

520 

560 520 

640 

1560 1700 

TOTAL: 95, 320 acres 

1920 

1320 

13200 

1160 

240 

2120 

680 

2860 

360 760 

1360 

2340 
1120 

280 2840 
1000 

3400 

1520 

320 

300 
360 

440 9980 3460 

380 
8480 480 

4040 

2800 3320 

7920 

600 

8300 
L960 
8400 

1200 

9280 

120 

2600 

400 

1720 

1280 

2780 8300 

920 

1360 

240 

480 

1720 

1040 

240 

1160 1200 
840 

3000 
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Guide toAcreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c C C-d d d-e e e-f f f-g g g-h h 

MLB 4 + MLB 4/t 

MLB 4/g + LDG 2/g + ETH 3 
MLB 4/s 

MLB 4/t 
MLB 4/t + MLB 4 
MLB 5 

MLB 5 + BKM 3 

MLB 5 + ETH 3 

MLB 5 + FKE 1 

MLB 5 + JRV 1 

MLB 5 + LDG 3 
MLB 5 + LDG 4 

MLB 5 + LDM 3 
MLB 5 + MSK 1 
MLB 5 + TRC 1 

MLB 5 ‘+ TRC 2 

MLB 5 + ETH 3 + FKE 1 
MLB 5 + TRC 1 + ETH 2 
MLB 5 + TRC 1 + FKE 1 

MLB 5 + MLB Sjg 
MLB 5 + MLB 51s 
MLB5 + MLB 61s 
MLB 5 + MLB 5jt 

MLB 5 + MLB 7/t 
MLB 5 + MLB 5/t + MSK 1 
MLB 5/g 

MLB 5/g ETH 3 

MLB 5/g + MLB 6 
MLB 5/g + MLB 61s 

MLB 51s 
MLB 51s + ETH 3 
MLB 51s + MLB 7 
MLB 5/t 

MLB 5/s/t + JRV 1 
MLB 5lsjt + ETH 31s 
MLB 5/t + LDG 4 
MLB 5/t + MSK 1 
MLB 6 

MLB6+BKM3 
MLB 6 + BKM 5 

MLB 6 + ETH 3 

MLB 6 + FKE 1 

MLB 6 + HRT 1 

MLB 6 + LDG 1 

MLB 6 + LDG 3 

MLB 6 + LDG 4 

MLB 6 + LDM 1 

MLB 6 + MLB 5 

MLB 6 + BKM 3 + FKE 1 

MLB 6 + BKM 3 + LDG 4 

MLB 6 + ETH 3 + BKM 3 
MLB 6 + ETH 3 + FKE 1 

MLB 6 + FKE 1 + HRT 1 

200 

520 

1400 
680 

3800 2380 

8160 880 

4300 
2280 

1220 

600 
5800 

920 680 2960 

280 

1700 

9620 7840 

2060 

1640 1440 

300 

1020 640 

960 

760 460 
6740 9640 500 1320 11320 

920 
3100 

1080 

880 
1120 

2800 
2680 

1440 680 9800 5680 1060 
5400 

1380 
520 280 200 1560 240 560 

1440 520 
920 1120 

1800 
2840 4120 600 

1660 1560 

380 320 80 

2200 
16160 66940 10220 

520 
1360 1960 

1000 

780 
1360 

60 

4040 

880 320 

440 
400 
680 

340 
6220 2440 33520 

3560 
840 

9120 3200 51180 

1100 3960 

780 

440 

4920 6320 34640 

520 

21760 32860 2640 

520 
21880 1080 

580 

760 

5920 8940 1760 

280 
1740 2080 

500 
1540 

7960 
2480 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged a$habetically)-continued 

b b-c C cd d d-e e e-f f f-g g g-h h 

MLB 6 + ETH 3 + MLB 5 
MLB 6 + ETH 3 + TRC 1 
MLB 6 + LDG 4 + ETH 3 
MLB 6 + LDG 4 + FKE 1 
MLB 6 + MLB S/g 
MLB 6 + MLB 6/g 
MLB 6 + MLB 7/g 
MLB 6 + MLB 6/s 
MLB 6 + MLB 5/t 

MLB 6 + MLB 6/t 
MLB 6 + MLB S/g + ETH 3 

MLB 6 + MLB S/g + LDG 4 
MLB 6 + MLB 6/s + LDG 4 

MLB 6 + MLB 6/t + ETH 3 
MLB 6 + MLB 6jt + LDG 4 

MLB 6/g 
MLB 6/g + ETH 3 
MLB 6/s 
MLB 6/s + BKM 5 
MLB 6js + ETH 3 
MLB 6/s + LDG 4 
MLB 6/s + MLB 5 

MLB 6/s + MLB 6 
MLB 61s + MLB 6/g 

MLB 6/t 
MLB 6/t + MSK 1 

MLB 7 
MLB 7 + MSK 2 
MLB 7 + MSK 3 
MLB 7 f MLB 5/t 

MLB 7 + MLB 7/t 

MLB Ifs 
MLB 71s + MLB 51s 

MLB 71s + MLB 61s 
MLB 7Jt 

2440 
2280 

2440 1280 11280 2200 

2320 3480 1320 

920 
6520 10720 5000 

4980 9680 
1280 

12780 2380 

200 

640 

1880 
2720 

6780 

720 
2680 

500 3040 
240 

1980 800 3720 300 

280 420 
960 

10120 
520 

1560 
2160 600 

3800 

7480 5080 
2480 

1400 360 

1560 
280 1620 

640 
1560 

700 

200 

520 
2360 

1000 
1280 240 

TOTAL: 847,640 acres 

Maskuta 

MSK 1 
MSK 1 + MBN 2 
MSK 1 + MLB 4 
MSK 1 + MBN 2/s/t 

MSK 2 + MLB 7 
MSK 3 

MSK 3 + HTN 3 
MSK 3 + RBB 1 
MSK 3 + RBB 3 
MSK 3 + RBB 5 
MSK 4 

MSK 4 + RBB 1 

MSK 4 + RBB 6 

MSK 5 
MSK 5 + RBB 6 

780 
400 

1660 200 

1160 
760 

1600 

1940 1120 

420 
160 

560 
480 1520 

6040 7200 6320 

1220 800 2760 3120 

480 
4580 4960 1480 

680 1440 360 

1320 

TOTAL: 55,520 acres 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c c C-d d d-e e e-f f f-g g g-h h 
--~------- 

Mayberne 
MBN 1 
MBN 1 + ETH 1 
MBN 1 + MSK 1 
MBN 1 + MSK 1 + LDG 1 
MBN 1 + MBN l/t 
MBN 11s 
MBN l/s + MBN 1 

MBN I/s + MSK 1 
MBN l/s + MBN l/s + ETH 1 
MBN l/s + MBN I/s/g 

MBN l/s + MBN l/s/t 

MBN l/s+ MBN l/t + MSK 1 
MBN l/s/t 
MBN l/s/t + MSK 1 

MBN l/t 

1640 120 480 
240 780 

1700 720 

400 
460 1060 

260 980 380 

3340 900 3460 

1120 14860 720 840 
2800 

4080 

860 
12240 1220 

600 240 600 

4240 2040 

MBN l/ + MSK 1 
MBN 2 
MBN 2 + ETH 1 
MBN 2 + MSK 1 
MBN 2 + MSK 1 + LDG 1 
MBN 2 + MBN 2/t 
MBN 2fs 
MBN 2/s + ETH 1 

MBN 21s + MBN 2 

MBN 2/s + MSK 1 

MBN 21s + MSK 2 

MBN 21s + SMT 1 
MBN 2/s + MBN 2 + ETH 1 

MBN 2/s + ETH l/s 
MBN 2/s + MBN 2/s/t 

MBN2/s+MBN2/s/t+ETH 11s 
MBN 21s + MBN 2/s/t + ETH 31s 
MBN2/s+MBN 2/s/t+ MSK 1 
MBN 2/s/t 

MBN 2/s/t + MSK 1 
MBN 2/s/t + SMT 1 

MBN 2/s/t + ETH 11s 
MBN 2/s/t + MBN 2/t 

MBN 2/t + MSK 1 
MBN 3 
MBN 3 + ETH 1 
MBN 3 + LDG 4 

MBN 3 + MBN 2/g 
MBN 31s 
MBN 3/s + ETH 1 

MBN 31s + SMT 1 
MBN 3/s + ETH 11s 

MBN 31s + SMT 1 + ETH l/s 
MBN 31s + MBN 3/s/t 
MBN 31s + MBN 3/s/t +ETH I/s 
MBN 3/s/t + ETH 1 

240 

420 1160 220 680 
1280 5340 940 

640 2820 1720 
700 

600 
180 2520 3120 1600 8360 1240 

1820 2440 

2300 10360 960 1360 1600 

1820 

180 

4780 1080 2400 6800 

760 

1200 380 

2880 
6640 

5680 
4500 

800 280 340 660 

1400 2700 2820 2900 
520 

2860 
1460 

420 300 

600 2520 3960 2120 680 
1080 

2520 
1160 

3720 320 3260 2720 12580 1120 280 
1640 6280 

1620 1020 3300 1240 560 
3840 1620 420 6820 

5260 7120 3020 

5600 
480 13720 

760 

TOTAL: 277,720 acres 

200 
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Obed 

Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c C c-d d d-e e e-f f f-g g g-h h 
--- -----y 

OBD 1 + LDG 5 
OBD 1 + OBD l/t 
OBD 2 
OBD 2 + ETH 3 
OBD 2 + FKE 1 
OBD 2 + LDG 5 

OBD 2/t + OBD 2 
OBD 3 
OBD 3 + ETH 3 

OBD 3 + LDG 4 

OBD 3 + LDG 5 
OBD 3 + LDG 4 + LDG 5 
OBD 3 + MLB 31s 
OBD 3 + OBD 3/g 

OBD 3 + MLB 3/s/g 
OBD 3 + BKM 1 + OBD 3/t 
OBD 3/g 
OBD 3/g + ETH 3 

OBD 3/g + MLB 4 
OBD 4 
OBD 4 + MSK 2 

7440 

480 620 1440 240 

660 

4400 560 
4140 

20900 760 

1360 

3260 

TOTAL: 75,440 acres 

120 

Robb 

RBB 1 
RBB 1 + ETH 3 

RBB 1 + FKE 1 
RBB 1 + MSK 3 

RBB 1 + MSK 4 

RBB 1 + RBB l/g 
RBB 1 + RBB l/s 

RBB l/g 
RBB 2 
RBB 2 + ETH 3 
RBB 2 + MSK 3 
RBB 2 + MSK 5 
RBB 2 + RBB l/g 
RBB 2/g 
RBB 2/g + RBB 2 
RBB 3 
RBB 3 + MSK 3 

RBB 4 
RBB 4 + MSK 4 
RBB 5 
RBB 5 + MSK 3 
RBB 5 + RBB 5 + MSK 3 
RBB 51s + MSK 3 
RBB 6 

RBB 6 + MSK 4 

TOTAL: 280,240 acres 

280 

780 160 5000 11360 
2600 660 1900 

2400 
3080 

960 
280 

240 

1440 800 680 

1040 

580 1780 

2160 680 
1280 

600 
1280 1520 

620 

1420 
400 

1120 

260 7140 
680 

Summit 

SMT 1 260 2180 800 

1600 

1760 

1400 

1360 
1680 

1600 

2780 

720 

240 51480 12860 

320 880 

2520 

6940 1240 

3360 

1080 

6620 

5200 320 

1320 

620 15740 
18820 

1120 33260 

7620 
45443 

20420 1140 1680 

4120 
13480 

200 440 
1800 10240 1360 10240 

380 1640 
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Guide to Acreages of Mapping Units and Mapping Unit Combinations (arranged alphabetically)-continued 

b b-c c c-d d d-e e e-f f f-g g g-h h 
-- ------- 

SMT 1 + MBN 2 

SMT 1 + MSK 1 

SMT 1 + MSK 2 

SMT 1 + MBN 1 + MSK 1 

SMT 1 + ETH 3/s 

SMT 1 + MBN 21s 

SMT 1 + MBN 3/s 

SMT 1 + MBN 2/t 

140 3920 

480 720 5840 2080 

1320 

1360 

820 

2780 580 380 10160 

1460 900 400 640 4540 

240 

TOTAL: 44,020 acres 

Tri-Creek 

TRC 1 

TRC 1 + MLB 7 

TRC 1 + ETH 2 + MLB 6 

TRC 2 

TRC 2 + ETH 2 

TRC 2 + MLB 5 

TRC 2 + RBB 2 

TRC 3 

TRC 3 + RBB 2 

160 240 160 240 1440 180 

560 

1800 

3420 800 1000 3260 3760 1200 

480 1160 

4200 

720 

360 1940 320 

1840 400 

TOTAAL: 29,640 acres 

River Bank 197480 

Urban Land (DUL) 

Mining Land (DML) 

Open Water (rivers and lakes) 

Unmapped Area (mountains) 

TOTAL: 197,480 acres 

4,200 acres 

2,000 acres 

37,860 acres 

257,520 acres 

Grand Total $644,140 acres 

APPENDIX B 

TAXONOMIC SOIL CLASSIFICATION AND SOIL 
SERIES DESCRIPTIONS 

In the past 50 years, soi1 researchers have accu- 
mulated vast quantities of facts on the variety of prop- 
erties common to soi1 media. SO the facts cari 
be remembered, their relationship to one another 
understood, and their application to practical prob- 
lems made possible, soils are put into categories or 
groups. This process is known as soi1 classification. 

Soi1 classification is a specialized endeavor involv- 
ing the orderly placement of soils into categories 
according to their relationship to each other. Al1 soils 
are arranged in such a way that they succeed or 
accompany each other, and thus, provide one with 
groupings from a high level with broad generalizations 
to succeeding series of lower levels, each level in 
descending order being more specifically defined 
(Ehrlich, 1970). Soi1 classification is carried out by 
people highly trained in this science. 

Soils in the Hinton-Edson area are classified 
according to the System of Soi1 Classification for 
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Canada* (C.S.S.C., 1970). This system is taxonomie 
in that it is based on the study of soils in their natural 
environments. It employs three levels of subdivision: 
Order, Great Group, and Subgroup. 

Order 
The soi1 Order is the broadest level of soi1 classifca- 

tion. Soils in this category are separated on the basis 
of features which reflect both the soi1 environment 
and the strengths of the soil-forming factors involved 
(Moss, 1965). Major features of the entire soi1 profile 
are used. 

Great Group 
Soils in this category represent the first major 

subdivision of the Orders. Separation at this level is 
based on differences in the soi1 profiles caused by 
the dominante of one or more of the soi1 forming 
factors. These differences are expressed in one or 

’ The six inch depth criteria for the upper sola of Bisqua Gray Lwisols was waived in 

this area because of the unlikelibood of future cultivation. 
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more of the soi1 horizons, but the profile as a whole 
maintains the features which originally placed it in 
one of the various soi1 Orders. 

Subgroup 
Soils in this category represent subdivisions of the 

Great Group. In general, this category covers the range 
in profile drainage and stage of development allowed 
within any particular Great Group. 

In the Hinton-Edson area, each soi1 subgroup is 
divided into soi1 series and sometimes into soi1 phases. 
For mapping purposes, the various series occurring on 
similar parent materials are combined into soi1 asso- 
ciations and from these, mapping symbols are derived 
(see section on Methods). The names of the soi1 series 
recognized in the area and their position in the 
System of Soi1 Classification for Canada cari be ob- 
tained from the legend accompanying the soi1 map. 

There are two areas of concern in terms of the 
subgroups outlined on the above mentioned soi1 legend. 
The first involves the absence in the System of Soi1 
Classification for Canada of an Orthic Gray Luvisol 
profile which has a double Ae horizon, the Upper 
of which is highly bleached. For convenience, this 
profile is called “bleached” Orthic Gray Luvisol 
throughout this report and is differentiated from the 
normal Orthic Gray Luvisol which has a single Ae 
horizon (Plate Bl). Experience has shown the 

Plate Bl-Photoeranhs showing diiferences in horizonation between 
a normal Orthii Gray Luvis (Hubalta series on left) and a 
“bleached” Orthic Grav Luvisol (Rosevear series on right). Scale 

is in half-foot sections. 

“bleached” profile to be more acid throughout its 
solum than is the normal Orthic Gray Luvisol (pH 
5.5 vs pH 6.0-6.5). This property denotes an edaphic 
connotation which is of considerable importance since 
soils with the “bleached” profile produce significantly 
more wood fibre than do those with normal Orthic 
Gray Luvisol profiles (see section on Soi1 Survey 
Interpretations). Conversely, the normal profile (single 
Ae) is more desirable for agricultural applications. 

The other problem involves soils developed on 

calcareous loess, in particular, the Orchard, Kia Nea, 
and Kinky series. These soils contain free lime 
throughout their sola, but also show strong horizon 
differentiation. Morphologically the Orchard soi1 is 
similar to the Gray Brown Luvisols and the Kia Nea 
and Kinky to Melanic Brunisols. Climatically and 
chemically, however, Orchard is equivalent to Dark 
Gray Luvisol and Kia Nea and Kinky to Eutric 
Brunisol. The enigma of their classification is dis- 
cussed by Dumanski and Pawluk (1971). The possi- 
bility of classifying these soils as integrades is being 
considered. Since these soils presently cannot be 
positioned in any of the singular categories in the 
System of Soi1 Classification for Canada, they are 
called Brunisolic Luvisols and Orthic and Degraded 
Brunisols in this report. 

SUMMARY OF CHEMICAL CHARACTERIZATION 

Chemical and physical data for selected soils are 
listed in the following section. The pH was determined 
on a saturated soi1 paste and on 1:5 soi1 to 0.01 
M CaCl2 mixtures (Peech, 1965). Total nitrogen was 
determined by a macrokjeldahl technique (Jackson, 
1959). Organic carbon was calculated from total 
carbon values (determined by dry combustion) and 
corrected for inorganic carbon. CaCO- equivalent was 
determined by a manometric procedure (Bascomb, 
1961). Exchangeable acidity was determined using 
barium acetate, while ammonium acetate extrac- 
table cations were determined following leaching with 
normal ammonium acetate. Oxalate extractable iron 
and aluminum were determined by the method of 
McKeague and Day (1966), and dithionite extractable 
iron and aluminum were determined by the method 
of Mehra and Jackson (1959). Easily available 
nutrients (N03-N,P,K, SO4-S) were determined at 
the Alberta Soi1 and Feed Testing Laboratory using 
standard techniques. Potassium chloride extractable 
cations were determined by shtiking 1Og of soi1 for 
10 minutes in 50ml of 1N KCl solution. The SUS- 
pension was filtered and calcium and magnesium were 
determined using an atomic absorption apparatus. 
Aluminum was determined using aluminon. Base 
saturation was calculated from this data by dividing 
the sum of Ca + Mg by the sum of Ca + Mg + Al 
X100. Particle size distribution (Sand, silt and clay) of 
the less than 2 mm fraction was done by the pipette 
procedure (Toogood and Peter% 1953). 

PH 
Soi1 reaction in the Hinton-Edson area exhibits 

variability both horizontally and vertically. Horizontal 
pH distribution has been schematically zoned and 
described in the body of the report. Superimposed on 
this is vertical pH distribution whereby the soi1 sola 
is usually more acid than the parent material. 

Total Nitrogen and Organic Carbon 
Al1 Gray Luvisols in the area exhibit low values in 

these parameters. The Ahk horizons of the Hinton 
soils, however, show comparatively high values. 
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Content of organic matter was calculated by multi- 
plying organic carbon by 1.724. 

CsCO3 Equivalent 
Apart from the Hinton soils, lime content and 

depth to lime are highly variable throughout the area. 

Exchangeable Cations and Cation Exchange Capacity 
Exchangeable cations are determined by am- 

monium acetate and potassium chloride procedures. 
Ammonium acetate is buffered at pH 7.0; normal 
potassium chloride is an unbuffered Salt, and thus 
yields an approximation of the number of exchange 
sites and exchangeable cations that cari be found in 
a soi1 at its normal pH. 

Results using buffered ammonium acetate indicate 
cation exchange sites are dominated by calcium, 
magnesium and hydrogen (exchangeable acidity). 
Sodium and potassium cari be found only in very low 
concentrations. 

The potassium chloride procedure was used in an 
attempt to get an approximation of the degree of base 
saturation. Most soils of the Hinton-Edson area are 
slightly to strongly acid. At low pH values, aluminum 
occupies part of the cation exchange sites and thereby 
blocks these sites from further cation exchange re- 
actions. A measure of the quantity of aluminum 
retained on the cation exchange complex is thus a 
measure of base unsaturation. 

Results from the potassium chloride procedure 
indicate that aluminum occupies a substantial number 
of exchange sites only in strongly acid and very 
strongly acid soi1 horizons (those in which pH is less 
than about 5.0 in CaC12 or about pH 5.5 in water, 
both values being approximate). Such situations are 
common in Bisequa Gray Luvisols (Nosehill, 
Wildhay, Mercoal, Weald, Deerlick, Sundance: Pinto, 
Hightower, and Judy series), “bleached” Orthlc Gray 
Luvisols (Coalspur and Sterco series), Dystric Bruni- 
sols (Fidler and Cadomin series), and Orthic Humo- 
Ferric Podzols (Hornbeck series). 

Base Saturation 
Base saturation was calculated on the basis of the 

proportion of the cation exchange complex which was 
occupied by aluminum, using the results from the 
potassium chloride extraction procedure. These 
results indicate that most soils in the Hinton-Edson 
area are saturated or almost SO, except for strongly 
and very strongly acid soils (Sterco and Cadomin 
series). Also, Bisequa Gray Luvisols and Orthic 
Humo-Ferric Podzols tend to be base unsaturated 
in the Upper portion of their sola; this appears to be 
the case whether or not these soils contain horizons 
with sufficient A Fe + Al to meet the criteria of Bf 
horizons. “Bleached” Orthic Gray Luvisol profiles are 
generally base saturated throughout their sola, but on 
occasion, the Upper Ae horizon is unsaturated. 

Easily Available Nutrients 
In general, a11 minera1 soils are deficient in the 

nutrients nitrogen, phosphorus and sulphur. 
Potassium content of a11 soils is usually of suftïcient 
magnitude to meet the requirements for good plant 
growth. 

Particle Size Analysis 
Particle size distribution varies according to the 

nature of the parent material. Till soils are usually 
medium-to-coarse-textured. Lacustrine soils contain 
considerable amounts of silts and clays while alluvial 
and aeolian soils are sandy. Soils developed on loess 
in the Hinton-Edson area contain large amounts of 
silt, very fine Sand, and fine sand particles. 

REPRESENTATIVE PROFILE DESCRIPTIONS AND 
ANALYTICAL DATA 

Soils of the Edson Soi1 Association 

Hubalta Series 
Mapping Symbol: EDS 1 
Location: SE 21-53-15-W5 
Topography: Gently rolling 
Elevation: 3,000 feet amsl 
Vegetation: Aspen poplar, white spruce, balsam 

poplar, rose, fireweed, bearberry 
Drainage: Well drained 
Parent Material: Edson till, Continental origin 
Family: Orthic Gray Luvisol, fine, mixed, acid to 

neutral, cold-humid 
Hor. 
L-H-l to 0 inches; semidecomposed litter. 
Ah-O to 1 inches; very dark brown (IOYR 2/2 m*) silt loam; 

weak, fine granular; friable; many, fine roots; abrupt, 
smooth boundary. 

Ae-1 to 6 inches; light brownish gray (IOYR 6/2 d) silt 
loam; strong, medium to coarse platy; friable; many, 
fine roots; clear, wavy boundary; 3 to 8 inches. 

AB-6 to 9 inches; brown (IOYR 5/3 d) loam; strong, 
medium subangular blocky; firm; few, fine roots; clear, 
wavy boundary; 2 to 4 inches. 

Bt-9 to 23 inches; dark brown (IOYR 413 d) clay; weak, 
coarse prismatic to strong, medium to coarse sub- 
angular blocky; firm; few, fine roots; continuous thick 
clay skins; clear, wavy boundary; 12 to 18 inches. 

BC-23 to 41 inches; dark brown (IOYR 3/3 d) sandy clay 
loam; weak, coarse prismatic to moderate, coarse sub- 
angular blocky; firm to very firm; common, moderate 
clay skins; few roots; clear, abrupt boundary; 14 to 22 
inches. 

IICk-41 + inches; yellowish brown (IOYR 5/6 m) sandy 
loam; semi weathered, coarse grained sandstone of the 
Paskapoo Formation. 

*m-mois 
d-dry 
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Analyses of a Hubalta Soi1 Profile* 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid N&Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 Ca& % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

Ah 6.7 - 0.77 11.64 - 0.0 0.0 0.7 41.6 2.8 - 
Ae 6.4 - - 0.05 0.37 - 0.9 0.0 0.6 4.9 1.1 
AB 4.8 - - - 0.03 0.48 3.3 0.1 0.4 18.6 2.2 
Bt 5.2 - 0.05 0.72 2.7 0.1 0.4 20.1 4.2 - 
BC 5.6 - 0.03 0.41 - 1.2 0.2 4.4 21.4 2.6 - IICk 7.2 - - - - - - - - - - 

HO~. 

Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 
N03-N P K SO& Ca Mg AI 

Base 
Sat.% 

Sand 
% 

Silt Clay % 
% < 2.op < 0.2r 

Ah - - - 61 18 10 - - - - 21 
Ae - - - - 19 74 7 4 - - - - 
AB - 26 12 - - - - 30 25 - - 
Bt - - - 29 41 28 - - - - 30 
BC - - - - 54 23 23 10 - - - 
IICk - - - - 56 27 17 7 - - - - 

l The analyses given for each soil prolile correspond 10 the profile description given for lhat profile. 

O’Chiese Series 
Mapping Symbol: EDS 3 
Location: NW 17-50-13-W5 (This description cornes 

from the Chip Lake map sheet (Twardy & Lindsay, 
1971). 

Topography: Undulating. 
Elevation: 3,200 feet. 
Vegetation: Lodgepole pine, aspen poplar, white 

spruce. 
Drainage: Well drained. 
Parent Material: Edson till, Continental origin. 
Family: Bisequa Gray Luvisol, fine, mixed, acid to 

neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; deciduous leaf litter and conifer needles. 
Ael-0 to 2.5 inches; dark grayish brown (IOYR 412 m) silt 

loam; moderate, fine platy; friable; clear, smooth 
boundary; 1 to 4 inches. 

Bf-2.5 to 5 inches; dark brown (7.5YR 4/4 m) silt loam; 
weak, fine granular; friable; clear, smooth boundary; 
1 to 4 inches. 

Ae2-5 to 10 inches; pale brown (10YR 6/3 m) sandy 18am; 
strong, medium platy; friable; abrupt, smooth 
boundary; 3 to 7 inches. 

AB-10 to 12 inches; yellowish brown (10YR 5/6 m) silty 
clay loam; moderate, medium to coarse subangular 
blocky; firm; gradual, irregular boundary; 1 to 4 inches. 

Bt-12 to 26 inches; dark grayish brown (2.5Y 4/2 m) clay; 
strong, fine to medium subangular blocky; very firm; 
gradual, irregular boundary; 5 to 20 inches. 

BC-26 to 39 inches; dark grayish brown (2.5Y 412 m) 
clay; amorphous; firm; clear, wavy boundary; 5 to 25 
inches. 

Ck-39 + inches; dark grayish brown (2.5Y 412 m) clay 
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loam; amorphous; firm; moderately stony till; weakly 
calcareous. 

Anse11 Series 

Mapping Symbol: EDS 2. 
Location: SW 16-5518-W5. 
Topography: Gently rolling. 
Elevation: 3,400 feet. 
Vegetation: White spruce, lodgepole pine, alder. 
Drainage: Well drained. 
Parent Material: Edson till, Continental origin. 
Family: Orthic Gray Luvisol, fine, mixed, acid to 

neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; semidecomposed litter. 
Ael-0 to 2 inches; light gray (IOYR 7/2 m) loam; moderate 

to strong, fine platy; friable; abundant, fine and very 
fine roots; clear, wavy boundary; 0 to 3 inches. 

Ae2-2 to 5 inches; light brownish gray (10YR 6/2 m) loam; 
moderate, medium platy; friable; abundant, fine roots; 
clear, wavy boundary; 2 to 6 inches. 

Bt l-5 to 9 inches; dark brown (10YR 4/ 3 m) clay loam; 
strong, fine subangular blocky; fïrm; common, fine 
roots; clear, wavy boundary; 3 to 8 inches. 

Bt2-9 to 18 inches; yellowish brown (IOYR 5/6 m) loam; 
strong, medium subangular blocky; firm, many, fine 
roots; clear, irregular boundary; 7 to 12 inches. 

BC-18 to 25 inches; light olive brown (2.5Y 5/4 m) clay 
loam; massive to weak, coarse subangular blocky; fïrm; 
few, fine roots; clear, irregular boundary; 6 to 10 inches. 

C-25+ inches; olive brown (2.5Y 4/4 m) clay loam; amor- 
phous; lime encountered at 7 feet. 
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Analyses of an O’Chiese Soi1 Profile 

Exch. 

HO~. 
PH T.N. O.C. 

H20 CaC12 
CaC03 Acid 

% % Eq.% (me/ 1 0%) 
NH4Ac Ext. Cations (me/ IOOg) Oxalate 

Na K Ca Mg Fe+AI 

L-H 6.8 - - - - 
Ael 5.8 11.1 0.1 

0.09 
2.0 86.8 

- 1.58 
0.0 0.25 

- 
Bf 5.7 34.2 0.5 

0.12 
2.5 

1.72 
61.0 1.8 0.26 

- 
Ae2 5.3 41.4 0.5 

0.02 
2.1 

- 0.10 
55.3 0.7 1.46 

AB 4.8 30.8 1.2 
- 0.06 

1.6 
0.69 

50.0 

27.8 

16.4 
- 

Bt 5.2 0.05 
0.3 2.5 

- 0.61 
68.0 1.4 0.37 

BC 5.5 14.7 0.5 2.2 78.7 - 3.9 0.48 
- 

Ck 7.4 8.8 0.4 1.9 74.1 
- 4.26 

14.8 - 
- 0.4 

0.41 
1.2 97.3 1.1 0.26 

HO~. 
Easily Available Nutrients (ppm) 

NOyN P K SO& 
KCI Ext. Cations (me/ IOOg) Base 

Ca Mg Al Sat.% 
Sand 

% 

Silt CIay % 
% <2.OP <0.2u 

L-H - - - - - - 
Ael - - - - - 

Bf 
- 

- - - 32 58 10 3 
- - 

Ae2 - - - 28 - 
56 16 6 

- 
AB 

- 
- - - 43 - 

51 - 
6 0 

- 
Bt 

- 
- - - 14 - 

58 - 
28 12 

- 
BC 

- 
- - - 23 35 42 24 

- 
Ck 

- 
- - - 24 - 

35 41 22 
- 

- - - 25 37 38 18 

Analyses of an Anse11 Soii Profile 

HO~. 
PH 

Exch. 
T.N. O.C. 

H/O CaCl2 
Acid 

% 
CaC03 

% Eq.% 
-. 

(me/ 1 OOg) Na 
N&Ac Ext. Cations (me/ IOOg) Oxalate 

K Ca Mg Fe+AI 

L-H 4.3 - - - 
Ae 5.9 39.9 

0.04 
1.5 4.9 17.2 6.2 - 

- 
BtI 

0.39 
5.7 1.1 

0.03 
0.1 

0.47 
0.5 6.8 

1.5 

0.8 - 
- 

Bt2 5.6 0.03 
0.1 

BC 
0.23 

0.6 19.2 - 
- 

5.5 1.2 

1.7 

0.1 0.5 16.1 
- 

2.5 - 
- - 

C 5.9 1.2 0.6 0.5 19.0 1.5 - 
- - - 1.2 0.4 0.4 17.2 1.7 - 

Easily Available Nutrients (ppm) 
HO~. NOj-N P 

KCI Ext. Cations (me/ 1008) Base Sand 
K so4-s 

Silt 
Ca Mg 

Clay % 
AI Sat.% % % <2.O/L CO.2,‘ 

L-H - - - - - 
Ae 

- - - 
- 

- 
- 

- 
- - - 

Btl 
- - 

- 
40 

- 48 12 
- 6 

- 
Bt2 

- - - 
- 

26 
- 37 

- 
37 24 

- - 
Bc 

- - - 
- 34 38 

- 
28 16 

- 
C 

- - - 
- 

21 52 
- 

27 14 
- - - - 31 37 32 19 

Soils of the Mayberne Soi1 Association 

Tom Hill Series 
Vegetation: Aspen poplar, white spruce, lodgepole 

Mapping Symbol: MBN 2. 
pine, buffaloberry. 

Location: NE 29-56-l 6-W% 
Drainage: Well to moderately well drained. 

Topography: Gently to moderately rolling. 
Parent material: Mayberne till, Continental origin. 

Elevation: 3,800 feet. 
Family: Orthic Gray Luvisol, moderately fine, mixed, 

acid to neutral, cold-humid. 
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HO~. 
L-H-2 to 0 inches; semidecomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ael-0 to 2 inches; light brownish gray (10YR 6/2 m) silt 

loam; strong, fine platy; friable; abundant, fine and 
very fine roots; common, fine vesicular pores; clear, 
wavy boundary; 1 to 4 inches. 

Ae2-2 to 6 inches; light yellowish brown (IOYR 6/4 m) silt 
loam; moderate, coarse platy to weak, fine subangular 
blocky; friable; few, very fine roots; common, very fine 
vesicular pores; clear, wavy boundary; 2 to 8 inches. 

Bt-6 to 16 inches; yellowish brown (10YR 5/4 m) clay 
loam; moderate, fine subangular blocky; firm; very few, 
fine roots; many, very fine interstitial pores; common, 
moderately thick clayskins; clear, wavy boundary; 8 
to 14 inches. 

BC-16 to 29 inches; olive brown (2SY 4/4 m) loam; weak, 
fine subangular blocky; firm; common, fine interstitial 
pores; common, thin clayskins; clear, wavy boundary; 
10 to 18 inches. 

C-29+ inches; olive brown (2.5Y 4/4 m) loam; amorphous; 
few, interstitial pores. 

Analyses of a Tom Hill Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1oOg) Oxalate 

H20 CaC12 % % Eq.% (me/ lW3) Na K Ca Mg Fe +A1 

L-H 5.4 5.0 0.90 - - 21.0 0.0 2.9 44.5 1.0 - 
Ael 5.7 5.1 0.04 0.39 1.7 0.0 0.5 6.9 1.7 - - 

0.04 0.38 - Ae2 6.1 5.6 - 1.7 0.0 0.6 13.4 2.9 
Bt 5.3 5.4 0.04 0.33 - 2.1 0.1 0.5 17.8 4.8 - 
BC 5.4 5.4 - - - 1.8 0.1 0.4 17.3 4.3 - 

- C 5.5 5.5 - - - 1.5 0.1 0.3 15.3 4.6 

Hor. 

Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 
NOyN P K so4-s Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt 
% 

Clay % 
G.OP -CO.& 

L-H 
Ael 
Ae2 
Bt 
BC 
C 

*trace 

- - - 2 14 278 8 16.0 6.1 0.0 100 - 
tr* 14 196 5 3.9 1.6 0.1 98 34 52 14 5 
tr 13 204 4 7.5 3.1 0.1 99 30 52 18 8 
0 6 122 1 10.3 4.4 0.5 97 24 49 27 16 
tr 6 108 1 9.2 3.9 0.2 98 32 43 25 13 
0 4 114 1 8.8 3.8 0.4 97 40 39 21 Il 

Nosehill Series 

Mapping Symbol: MBN 3. 
Location: SW 4-57-17-W5. 
Topography: Undulating. 
Elevation: 3,800 feet. 
Vegetation: Lodgepole pine, white spruce, Labrador 

tea, bunchberry, feathermosses. 
Drainage: Well to moderately well drained. 
Parent Material: Mayberne till, Continental origin. 
Family: Bisequa Gray Luvisol, moderately fine, mixed, 

acid to neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; slightly decomposed litter; abundant, 

fine and medium roots; abrupt, wavy boundary. 
Ael-0 to 2 inches; gray (IOYR 6/ 1 m) silt loam; moderate, 

fine platy; friable; abundant, fine and very fine roots; 
many, very fine vesicular pores; clear, wavy boundary; 
1 to 3 inches. 

Bf-2 to 4 inches; yellowish brown (IOYR 5/8 m) silt loam; 
weak, fine platy; friable; abundant, very fine roots; 

common, very fine vesicular pores; clear, irregular 
boundary; 1 to 3 inches. 

Ae2-4 to 8 inches; pale brown (IOYR 6/3 m) silt loam; 
few, fine distinct mottles; strong, fine platy; friable; 
plentiful, fine roots; many, very fine vesicular pores; 
clear, irregular boundary; 3 to 5 inches. 

AB-8 to 14 inches; light olive brown (2.5Y 5/4 m) silt loam; 
moderate, coarse platy to subangular blocky; firm; 
plentiful, very fine roots; many, fine tubular pores; 
clear, wavy boundary; 5 to 8 inches. 

Bt-14 to 24 inches; yellowish brown (IOYR 5/4 m) silty 
clay loam; moderate, fine subangular blocky; firm; 
plentiful, very fine roots; many, very fine and fine 
interstitial pores; many, thick clayskins; clear, wavy 
boundary; 9 to 12 inches. 

BC-24 to 40 inches; olive brown (2.5Y 4/4 m) silty clay; 
moderate, fine subangular blocky; fïrm; common, very 
fine and fine interstitial pores; many, moderately thick 
clayskins; gradual, irregular boundary; 10 to 18 inches. 

C-40+ inches; dark yellowish brown (IOYR 414 m) clay 
loam; amorphous. 
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Analyses of a Nosehill Soi1 Profile 

Exch. 

HO~. 
PH T.N. O.C. CaC03 Acid Oxalate 

HZ20 CaC12 
NH4Ac Ext. Cations (me/ 1OOg) 

% % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 4.2 3.6 
Ael 4.5 3.8 
Bf 5.2 4.4 

Ae2 5.4 4.6 
AB 4.9 4.8 
Bt 5.1 5.0 
BC 4.8 4.6 
C 5.5 5.2 

1.26 - 

0.06 0.70 - 

0.09 1.40 - 

0.05 0.45 - 

0.04 0.31 - 

0.03 0.22 - 
- - - 
- - - 

61.0 0.1 3.7 13.5 1.0 
6.8 0.1 0.3 2.3 1.1 
8.1 0.1 0.4 3.7 1.6 
3.3 0.1 0.2 4.7 2.3 
2.6 0.1 0.3 9.4 3.1 
2.8 0.1 0.4 18.3 6.0 
4.3 0.1 0.5 17.1 6.4 
2.1 0.2 0.4 18.8 4.3 

- 
0.17 
1.55 

0.51 
0.46 
0.45 

0.65 
0.45 

HO~. 

Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 
N03-N P K so4-s Ca Mg AI 

Base 
Sat.% 

Sand 

% 

Silt Clay % 

% <2.op <0.2p 

L-H tr 4 230 8.4 3.2 2.1 0.8 87 - --- 

Ael 0 11 98 1.2 0.7 0.4 4.0 22 28 Bf 63 9 4 tr 8 
116 1.2 1.2 0.7 3.3 37 30 Ae2 53 17 0 7 II 

83 0.0 2.2 1.0 1.0 76 26 AB 0 60 14 6 4 
128 1.4 5.6 2.4 0.2 98 32 Bt 0 43 25 12 14 
160 0.4 11.5 5.1 0.1 99 14 47 

BC 
39 21 

0 8 146 0.4 10.6 4.7 1.2 93 4 C 0 51 45 18 9 
120 0.6 11.4 4.6 0.0 100 24 40 36 16 

Soils of the Marlboro Soi1 Association Vegetation: White spruce, lodgepole pine, buffalo- 

Hardisty Series 
berry. 

Mapping Symbol: MLB 1. 
Drainage: Well to moderately well drained. 

Location: SE 17-52-25-W5. 
Parent Material: Marlboro till, Cordilleran origin. The 

Topography: Moderately to strongly rolling. 
surface of this soi1 is contaminated by calcareous 

Elevation: 4,400 feet. 
loess. 

Family: Brunisolic Gray Luvisol, moderately fine, 

Analyses of a Hardisty Soil Profile 

Exch. 

HO~. 
pH T.N. O.C. CaCO Acid Oxalate 

H20 CaC 12 
NH Ac Ext. Cations (me/ IOOg) 

% % Eq.% (me/ M3) Na K Ca Mg Fe+AI 

L-H - - - - - - - - - - - 

Bm 6.8 6.5 0.15 3.10 - 2.4 0.1 0.2 19.1 4.5 
Ae 

0.98 
7.0 6.4 0.05 0.73 - 1.0 0.0 0.1 7.4 1.7 

Bt 6.0 
0.27 

6.4 0.06 1.11 - 1.4 0.1 0.5 27.0 6.9 
BC 

0.42 
6.4 6.4 - - - 1.0 0.1 0.3 19.1 4.5 0.34 

HO~. 
Easily Available Nutrients (ppm) 

N03-N P K SO43 
KCl Ext. Cations (me/ 1008) 

Ca Mg Al 
Base 

Sat.% 

Sand 

% 

Silt ClaY % 

% <2.op <0.2p 

L-H - - - - - - - - - - - 

Bm 0 0 62 7 10.2 3.4 0.2 99 10 
Ae 

70 20 
0 

10 
0 26 4 3.5 1.0 0.0 100 26 

Bt 
68 

0 
6 4 

0 148 1 14.9 6.4 0.4 98 10 
BC 

33 57 31 
tr 0 94 1 10.4 4.3 0.2 99 28 38 34 18 
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mixed, acid to neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; semidecomposed litter; abrupt, smooth 

boundary. 
Brrr-0 to 3 inches; yellowish red (5YR 4/6 m) silt loam; 

weak, fine subangular blocky; friable; plentiful, fine to 
coarse roots; common, fine vesicular pores; abrupt, 
wavy boundary; 2 to 4 inches. 

Ae-3 to 7 inches; pale brown (10YR 6/3 m) silt loam; few, 
medium faint mottles; moderate, medium platy; friable; 
plentiful, fine roots; few, fine tubular pores; abrupt, 
smooth boundary; 3 to 5 inches. 

Bt-7 to 12 inches; dark yellowish brown (IOYR 4/4 m) 
clay; strong, fine subangular blocky; friable to firm; 
plentiful, fine roots; few, fine tubular and interstitial 
pores; common, thin clayskins; abrupt, smooth 
boundary; 4 to 6 inches. 

BC-12+ inches; brown (2SY 5/4 m) clay loam; weak, sub- 
angular blocky to amorphous; friable; few, fine roots; 
very few tubular pores. 

McPherson Series 

Mapping Symbols: MLB 2, MLB 7. 
Location: NW 22-50-24-W5. 
Topography: Strongly rolling. 

Elevation: 4,400 feet. 
Vegetation: White spruce, lodgepole pine, alder. 
Drainage: Well to imperfectly drained. 
Parent Material: Marlboro tiil, Cordilleran origin. 
Family: Orthic Gray Luvisol, moderately fine, mixed, 

acid to neutral, cold-humid. 
Hor. 
L-H-I to 0 inches; semi decomposed litter; abrupt, smooth 

boundary. 
Ae-0 to 8 inches; brown (IOYR 5/3 m) loam; weak, coarse 

platy to fine subangular blocky; friable; plentiful, fine 
roots; many, fine tubular pores; clear, smooth boundary; 
4 to 10 inches. 

AB-8 to 9 inches; yellowish brown (IOYR 5/4 m) loam; 
weak, fine subangular blocky; friable to firm; plentiful, 
fine roots; many, fine tubular pores; abrupt, wavy 
boundary; 1 to 4 inches. 

Bt-9 to 14 inches; yellowish brown (IOYR 5/4 m) loam; 
common, medium, distinct mottles; moderate, medium 
subangular blocky; firm; few, fine roots; common, fine 
interstitial pores; few, thin clayskins; abrupt, wavy 
boundary; 4 to 6 inches. 

BC-14+ inches; yellowish brown (IOYR 5/4 m) sandy loam; 
weak, coarse subangular blocky; friable; few, fine roots; 
few, fine interstitial pores. 

Analyses of a McPherson Series 

Hor. 

Exch. 

PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ lmg) Oxalate 
H20 CaC12 % % Eq.% (me/ 1OW Na K Ca Mg Fe+AI 

- - - - L-H - - - - - - - 
0.05 0.82 1.7 - Ae 5.8 5.3 - 3.1 0.1 0.2 8.9 

Bt 5.3 5.1 0.04 0.49 - 2.5 0.2 0.2 13.4 3.4 - 
1.4 0.2 0.2 11.4 2.5 - BC 5.8 5.4 - - 

H0r. 
Easily Available Nutrients (ppm) 

NOyN P K so4-s 

KCl Ext. Cations (me/ 100g) 
Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt Clay % 
% <z.op <0.2 I* 

- - - - L-H - - - - - - - - 
4 Ae 0 2 42 1 11.6 1.2 0.3 98 40 50 10 

12 Bt 0 12 74 1 19.1 2.2 0.4 98 45 36 19 
BC 0 4 58 1 16.7 1.5 0.0 100 54 35 11 7 

Hanlan Series Hor. 
Mapping Symbols: MLB 4, MLB 5. 
Location: NE 24-54-23-W5. 
Topography: Gently rolling. 
Elevation: 3,400 feet. 
Vegetation: Aspen poplar, lodgepole pine, alder, 

buffaloberry, rose. 

L-H-2 to 0 inches; semi decomposed litter; abundant, fine 
and medium roots; abrupt, smooth boundary. 

Ael-0 to 2 inches; light brownish gray (10YR 6/2 m) silt 
loam; weak, medium platy; friable; plentiful, fine roots; 
abundant, fine tubular and interstitial pores; abrupt, 
smooth boundary; 1 to 2 inches. 

Drainage: Moderately well drained. 
Parent Material: Marlboro till, Cordilleran origin. 
Family: Orthic Gray Luvisol, moderately fine, mixed, 

acid to neutral, cold-humid. 

Ae2-2 to 6 inches; brown (10YR 513 m) loam; weak, 
medium platy; friable; plentiful, fine roots; abundant, 
fine tubular and interstitial pores; abrupt, smooth 
boundary; 2 to 6 inches. 
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AB-6 to 7 inches; yellowish brown (IOYR 514 m) loam; 
weak, fine subangular blocky; friable; plentiful, fine 
roots; abundant, fine interstitial pores; abrupt, smooth 
boundary; 1 to 4 inches. 

Bt-7 to 13 inches; yellowish brown (JOYR 5/4 m) loam; 
moderate, medium subangular blocky; friable; few, fine 
roots; common, fine interstitial pores; few, thin clay- 

skins; gradual, smooth boundary; 4 to 12 inches. 
BC-13 to 24 inches; light olive brown (2.5Y 5/4 m) loam; 

weak, medium subangular blocky; friable; very few, 
fine roots; few, fine interstitial pores; abrupt, smooth 
boundary; 4 to 14 inches. 

Ck-24+ inches; olive brown (2.5Y 4/4 m) loam; amorphous; 
moderately effervescent. 

Analyses of a Hanlsn Soi1 Profile 

Exch. 

Hor. 
PH T.N. O.C. CaC03 Acid 

H2’3 CaC12 
NI$Ac Ext. Cations (me/ IoOg) Oxalate 

% % Eq.% (me/ KW Na K Ca Mg Fe+Al 

L-H 6.0 4.8 1.22 - - 2.9 0.0 0.7 - 
Ael 

10.2 5.6 
2.3 

4.8 0.05 0.68 - 2.2 0.1 0.2 3.7 1.6 - 
Ae2 5.7 - 

0.03 0.30 - 1.6 0.1 Bt 
0.2 4.7 

6.2 
1.1 - 

5.4 0.03 0.33 - 1.5 0.1 BC 
0.2 12.9 3.0 - 

6.0 
6.7 

- 
- _ 1.4 0.1 Ck 

0.2 12.4 7.8 
3.0 - 

- - 
- 12.6 - - - - - - 

Hor. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

NOj-N P K so4-s Ca Mg Al 
Base 

Sat.% 
Sand 

% 
Silt 
% 

CIay % 
<2.op < 0.2p 

L-H 1 32 309 17 16.8 5.1 0.3 99 - - - - 

Ael 0 2 55 4 5.9 0.6 0.3 
Ae2 

96 39 54 
0 

7 2 
2 

65 1 6.5 0.7 0.1 Bt 
99 48 

0 
42 10 2 

tr 
92 1 19.1 2.0 0.0 

BC 
100 38 

0 
41 32 21 

80 
13 

1 19.5 1.8 0.0 100 
Ck 

41 37 
0 17 

22 12 
89 1 16.0 1.3 0.0 100 45 45 10 9 

Wildhay Series 

Mapping Symbol: MLB 6. 
Location: NE 12-47-U-W5 
Topography: Gently rolling. 
Elevation: 3,900 feet. 
Vegetation: Lodgepole pine, aider, Labrador tea, 

feathermosses. 
Drainage: Moderately well to well drained. 
Parent Material: Marlboro till, Cordilleran origin. 
Family: Bisequa Gray Luvisol, moderately fine, 

mixed, acid to neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ael-0 to 3 inches; gray (IOYR 6/ 1 m) silt loam; moderate 

fine platy; friable; abundant, very fine and fine roots: 
many, fine vesicular and interstitial pores; clear, wavy 
boundary; 1 to 3 inches. 

Bf-3 to 5 inches; yellowish brown (IOYR 5/8 m) silt loam; 
weak, fine platy; friable; plentiful, fine roots; many, 
very fine vesicular pores; clear, irregular boundary; 
1 to 4 inches. 

Ae2-5 to 9 inches; pale brown (IOYR 6/3 m) loam; mod- 
erate, medium platy; friable; abundant, fine roots; 
many, very fine and fine interstitial and vesicular pores; 
clear, wavy boundary; 3 to 5 inches. 
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Bt-9 to 19 inches; light olive brown (2.5Y 5/6 m) loam; 
moderate, fine subangular blocky; friable to firm; 
plentiful, fine roots; many, fine interstitial pores; 
common, moderately thick clayskins; clear, wavy 
boundary; 8 to 11 inches. 

BC- 19 to 30 inches; light olive brown (2.5Y 5/4 m) sandy 
loam; weak, fine subangular blocky; friable; few, very 
fine roots; common, fine interstitial pores; common, 
thin clayskins; clear, irregular boundary; 9 to 13 inches. 

Ck-30+ inches; olive brown (2.5Y 414 m) sandy loam; 
amorphous; friable to firm; moderately effervescent. 

Baril Series 

Mapping Symbol: MLB 7. 
Location: SE 32-55-21-5. 
Topography: Strongly rolling to hilly. 
Elevation: 3,500 feet. 
Vegetation: Aspen poplar, white spruce, alder. 
Drainage: Well drained. 
Parent Material: Marlboro till, Cordilleran origin. 
Family: Degraded Eutric Brunisol, 

mixed, acid to neutral, cold-humid. 
moderately fine, 

Hor. 
L-H-3 to 0 inches; semi decomposed litter; plentiful, fine 

and medium roots; abrupt, smooth boundary. 
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Analyses of a Wildhay Soil Profile 

Exch. 

Hor. 
PH T.N. O.C. CaCO3 Acid NH4Ac Ext. Cations (me/ 1oOg) Oxalate 

H20 CaC 12 % % Eq.% (me/ 1OOg) Na K Ca Mis Fe+Al 

L-H 5.3 4.6 1.51 - - 31.7 0.0 3.1 34.7 11.0 
Ael 5.1 4.1 0.08 1.15 - 5.9 0.0 0.2 3.0 0.9 0.19 
Bf 5.6 5.0 0.10 1.58 - 7.5 0.1 0.3 3.0 1.4 2.34 

Ae2 5.5 4.6 0.03 0.38 - 3.8 0.0 0.2 3.0 1.8 0.46 
Bt 5.2 4.8 0.03 0.25 - 2.6 0.1 0.2 9.9 3.5 0.38 
BC 5.9 5.6 - - 1.2 0.0 0.2 12.6 3.2 0.25 - 
Ck 7.9 6.5 5.66 - - - - 0.18 - - - 

Hor. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) Base Sand Silt Clay % 

N03-N P K sq-s Ca Mg Al Sat.% % % <2.0&l <0.2p 

L-H 2 30 163 6 13.4 7.4 0.1 100 - - - - 
Ael 0 19 71 2 0.5 0.6 3.3 25 26 63 11 3 

2.3 Bf 0 10 102 5 0.8 0.6 38 24 62 14 3 
Ae2 0 2 71 0 1.3 0.9 2.7 45 48 40 12 2 
Bt 0 34 59 0 5.0 3.4 1.1 88 50 28 22 10 
BC 0 0 73 1 6.2 4.0 0.0 100 55 25 20 8 
Ck 0 0 57 1 6.8 2.9 0.0 100 54 33 13 7 

Aej-0 to 1 inches; brown (IOYR 413 m) loam; weak, 
medium subangular blocky; friable; plentiful, fine and 
medium roots; many, fine tubular pores; clear, irre- 
gular boundary; 1 to 3 inches. 

Btj-1 to 6 inches; dark yellowish brown (10YR 4/4 m) loam; 
moderate, medium subangular blocky; friable; plentiful, 
fine and medium roots; few, fine interstitial and tubular 
pores; clear, diffuse boundary; 4 to 10 inches. 

BCl-6 to 20 inches; olive brown (2.5Y 4/4 m) clay loam; 

weak, medium subangular blocky; friable to firm; 
plentiful, fine and medium roots; few, fine tubular and 
interstitial pores; clear, irregular boundary; 10 to 18 
inches. 

BC2-20 to 48 inches; dark grayish brown (2.5Y 4/2 m) clay 
loam; weak, coarse subangular blocky to amorphous; 
firm, very few roots; few, fine interstitial pores; abrupt, 
smooth boundary; 20 to 36 inches. 

Ck-4g+ olive brown (2SY 4/4 m) loam; amorphous; friable 
to firm; few roots and pores; moderately effervescent. 

Analyses of a Baril Soil Profile 

Hor. 

Exch. 
PH T.N. O.C. CaCO3 Acid 

H20 CaC12 % % Eq.% (me/ IOW 

L-H 6.6 6.4 1.48 - - 12.6 
Aej 6.3 - 0.08 0.88 - 1.7 
Btj 6.1 6.3 0.08 0.94 - 1.6 
BCI 6.3 6.2 - - - 1.3 
BC2 6.4 6.6 - - - 1.0 
Ck 7.5 7.2 - - 8.49 - 

NH4Ac Ext. Cations (me/ IoOg) Oxalate 
Na K Ca Mg Fe+AI 

0.1 2.5 74.3 8.5 - 
0.1 1.0 10.9 2.5 0.33 
0.0 0.9 14.1 3.2 0.42 
0.1 0.5 18.6 3.0 0.44 
0.1 0.4 18.3 2.8 0.40 
0.0 0.3 32.4 1.7 0.41 

Hor. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ toog) Base Sand SI clay % 

NOS-N P K sq-s Ca Mg Al Sat.% % % <2.0, < 0.2P 

8 170 5 63.0 6.5 - - - L-H 0 - - - Aej 0 2 314 1 13.0 1.6 0.0 100 43 36 21 10 Btj 0 2 299 4 20.7 2.6 0.1 100 43 32 25 13 
BCI 0 0 152 1 25.6 3.5 0.1 100 29 36 35 18 
BC2 0 13 128 1 25.7 2.6 0.0 100 34 34 32 15 
Ck 0 10 100 1 22.0 1.6 0.1 100 45 29 26 II 
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Soils of the Obed Soi1 Association 

Dalehurst Series 

Mapping Symbols: OBD 1, OBD 2, OBD 4. 
Location: SW 27-51-26-W% 
Topography: Moderately to strongly rolling. 
Elevation: 4,300 feet. 
Vegetation: Aspen poplar, lodgepole pine, alder, buf- 

faloberry, rose. 
Drainage: Weil drained. 
Parent Material: Obed till, Cordilleran origin. 
Family: Brunisolic Gray Luvisol, moderately fine, 

mixed, acid to neutral, weakly calcareous, cold- 
humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, clear boundary. 
Bm-0 to 2 inches; brown (7SYR 5/4 m) silt loam; weak, 

fine subangular blocky; friable; plentiful, fine and 
medium roots; few, fine tubular pores; clear, smooth 
boundary; 1 to 3 inches. 

Ae-2 to 6 inches; light yellowish brown (IOYR 6/4 m) 
loam; weak, fine platy; friable; plentiful, fine and 
medium roots; many, fine tubular and interstitial 
pores; abrupt, smooth boundary; 2 to 8 inches. 

Bt-6 to 10 inches; dark yellowish brown (10YR 4/4 m) clay 
loam; moderate, fine subangular blocky; friable to 
firm; plentiful, fine and medium roots; many, fine 
tubular and interstitial pores; few, thin clayskins, 
abrupt, smooth boundary; 2 to 7 inches. 

BC-10 to 24 inches; light olive brown (2.5Y 5/4 m) loam; 
weak, fine subangular blocky to amorphous; friable; 
plentiful, fine roots; few, fine tubular pores; clear, 
smooth boundary; 10 to 18 inches. 

Ck-24+ inches; olive brown (2.5Y 4/4 m) loam; amorphous, 
friable; few, fine roots. 

Analyses of a Dalehurst Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. Acid 

H20 

CaC03 
CaC12 % 

NHdAc Ext. Cations (me/ IOOg) Oxalate 
% Eq.% (me/ 10%) Na K Ca Mg Fe+AI 

Bm 7.7 6.9 0.11 1.97 0.15 - - - - 
Ae 

- 
7.6 

6.5 0.05 
0.54 

0.67 0.22 - - - - 
Bt 

- 
7.1 

6.4 0.06 0.79 
0.08 

0.21 - 
BC 0.0 0.4 

7.0 16.8 
7.2 

5.0 0.35 - - 0.18 
Ck 

0.5 0.1 0.3 7.6 15.6 
7.4 

4.1 0.30 
- 7.19 - - - - - 0.27 

HO~. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

NOj-N P K SO,-s Ca Mg AI 
Base 

Sat.% 
Sand 

% 
Silt Clay % 
% <2.op < 0.2 ,A 

Bm 0 5 78 4 18.5 1.5 
Ae 

0.0 0 100 24 2 62 
48 

14 
1 

6 
11.1 0.9 Bt 0.0 0 100 44 2 46 

102 
10 3 

1 32.2 3.4 
BC 

0.0 
0 

100 
2 33 35 

80 
32 

1 
18 

20.7 2.9 Ck 
0.0 0 100 

2 
38 41 21 

62 2 
11 

17.5 1.7 0.0 100 44 38 18 8 

Hargwen Series 

Mapping Symbol: OBD 3. 
Location: NW 28-51-26-W5. 
Topography: Moderately to strongly sloping. 
Elevation: 4,500 feet. 
Vegetation: Aspen poplar, lodgepole pine, alder, rose. 
Drainage: Well drained. 
Parent Material: Obed till, Cordilleran origin. 
Family: Orthic Gray Luvisol, moderately fine, mixed, 

acid to neutral, weakly calcareous, cold-humid. 
Hor. 
L-H-2 to 0 inches; semi decomposed litter; many, 

medium roots; abrupt, smooth boundary. 
fine and 

Ae-0 to 6 inches; light yellowish brown (10YR 6/4 m) 
sandy loam; weak, fine platy; friable; plentiful, fine and 
medium roots; many, fine interstitial pores; abrupt, 
smooth boundary; 4 to 10 inches. 
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Bt-6 to 12 inches; yellowish brown (IOYR 5/6 m) loam; 
strong, medium subangular blocky; friable to firm; 
plentiful, fine and medium roots; many, fine interstitial 
pores; clear, wavy boundary; 4 to 12 inches. 

BC-12 to 22 inches; light olive brown (2.5Y 5/4 m> loam; 
weak, coarse subangular blocky; friable; plentiful, fine 
roots; many, fine pores; clear, smooth boundary; 8 to 
16 inches. 

Ck-22+ inches; olive brown (2.5Y 4/4 m) loam; amorphous; 
friable; few roots and pores. 

Soils of the Robb Soi1 Association 

Coalspur Series 

Mapping Symbols: RBB 1, RBB 3, RBB 4. 
Location: NE 25-47-21-W5. 
Topography: Gently rolling. 
Elevation: 4,500 feet. 
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Analyses of a Hargwen Soi1 Profde 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1Wg) Oxalate 

H20 CaCl2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

Ae 6.5 5.7 0.05 0.60 - 1.2 0.0 0.1 5.0 0.6 - 
Bt 6.5 6.0 0.05 0.65 - 1.2 0.1 0.3 14.9 3.9 - 
BC 7.0 6.3 - - - 0.8 0.2 0.2 12.9 3.2 - 
Ck 7.5 6.8 - 14.64 - 0.1 0.2 31.7 2.4 - 

Hor. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 

NOyN P K so4-s Ca Mg AI 
Base 

Sat.% 
Sand 

% 
Silt 
% 

Clay % 
C2.OP <0.2 I* 

Ae 0 4 35 1 6.4 0.4 0.1 99 50 44 6 2 
Bt 0 3 74 4 19.7 2.9 0.0 100 41 34 25 14 
BC 0 2 66 1 17.5 2.0 0.0 100 35 47 18 9 
Ck 0 2 50 1 17.3 0.8 0.1 99 51 36 13 6 

Vegetation: Lodgepole pine, Labrador tea, feather- 
mosses. 

Drainage: Moderately well drained. 
Parent Material: Cordilleran till mixed with colluvium. 
Family: Orthic Gray Luvisol, moderately fine, mixed, 

acid, cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed coniferous and moss 

litter; abundant, very fine and fine roots; abrupt, 
smooth boundary. 

Ael-0 to 3 inches; light gray (10YR 7/ 1 m) silt loam; 
modek;ate, fine platy; friable; abundant, very fine and 
fine roots; many, fine vesicular pores; clear, irregular 

boundary; 2 to 4 inches. 
Ae2-3 to 7 inches; pale brown (IOYR 6/3 m) silt loam; 

moderate, medium platy; friable; plentiful, very fine 
and fine roots; many, tïne vesicular pores; clear, wavy 
boundary; 3 to 6 inches. 

Et-7 to 18 inches; light olive brown (2SY 5/4 m) loam; 
weak, fine subangular blocky; friable to firm; few, fine 
roots; many, fine interstitial pores; clear, wavy boun- 
dary; 9 to 14 inches. 

BC-18 to 32 inches; olive brown (2SY 4/4 m) loam; weak, 
fine subangular blocky; friable to firm; common, fine 
pores; clear, wavy boundary; 12 to 16 inches. 

C-32+ inches; olive brown (2SY 4/4 m) loam; amorphous; 
bedrock is found at 46 inches. 

Analyses of a Coalspur Soil Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NhAc Ext. Cations (me/ 1OOg) Oxalate 

H20 CaCl2 % % Eq.% (me/ 1 OW Na K Ca Mg Fe+Al 

L-H 4.2 3.8 1.13 - - 54.6 0.4 2.8 11.1 5.7 - 
Ael 5.0 4.0 0.10 1.36 - 8.2 0.1 0.2 1.5 0.4 - 
Ae2 5.4 4.4 0.07 0.91 - - 6.6 0.0 0.2 1.5 0.4 
Bt 5.0 4.3 0.03 0.21 - 7.1 0.0 0.2 7.7 2.6 - 
BC 4.9 4.3 5.4 0.1 0.2 9.7 2.3 - - - - 
C 5.4 4.6 - - - 3.4 0.2 0.2 13.6 3.9 

HO[. 

Easily Available Nutrients (ppm) 

NOyN P K SO4s 

KCI Ext. Cations (me/ 1008) 

Ca Mg Al 
Base 

Sat.% 

Sand 

% 

Silt Clay % 
% <2.op < 0.2 p 

L-H 0 8 138 8 0.3 2.9 2.4 57 - - - 
Ael 0 20 46 1 0.1 0.2 7.2 4 10 77 13 6 
Ae2 tr 8 62 0 0.1 0.1 3.9 5 25 59 16 3 
Bt tr 28 90 0 3.6 2.3 5.9 50 42 33 25 12 
BC 0 24 104 0 5.7 2.5 3.3 71 45 29 26 12 
C 0 20 86 0 9.3 3.9 0.4 97 45 31 24 11 
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Mercoal Series 
Mapping Symbols: RBB 2, RBB 3, RBB 4. 
Location: NE 17-47-20-W5. 
Topography: Gently rolling. 
Elevation: 4,200 feet. 
Vegetation: Lodgepole pine, Labrador tea, bunch- 

berry, feathermosses. 
Drainage: Moderately well to well drained. 
Parent Material: Cordilleran till mixed with colluvium. 
Family: Bisequa Gray Luvisol, moderately fine, mixed, 

acid, cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ael-0 t-o 2 inches; light gray (10YR 7/ 1 d) silt loam; 

moderate, fine platy; friable; abundant, very fine and 
fine roots; many, very fine and fine vesicular pores; 
clear, wavy boundary; 1 to 3 inches. 

Bf-2 to 4 inches; yellowish brown (IOYR 518 m) silt loam; 
weak, fîne platy; friable; abundant, very fine roots; 
many, very fine vesicular pores; clear, irregular 
boundary; 1 to 3 inches. 

Ae2-4 to 7 inches; light yellowish brown (2.5Y 6/4 m) silt 
loam; moderate, fine platy; friable; abundant, very fine 
roots; many, very fine and fine vesicular pores; clear, 
wavy boundary; 2 to 5 inches. 

Bt-7 to 16 inches; light olive brown (2.5Y 5/6 m) clay loam; 
moderate, fine subangular blocky; friable to fïrm; few, 
very fine roots; many, very fine interstitial pores; few, 
thin clayskins on pore surfaces; clear, wavy boundary; 
6 to 12 inches. 

BC-16 to 24 inches; light olive brown (2.5Y 514 m) loam; 
weak, fine subangular blocky; friable to firm; few, very 
fine roots; many, very fine interstitial pores; few, thin 
clayskins on pore surfaces; abrupt, smooth boundary; 
5 to 10 inches. 

HC-24+ inches; olive brown (2.5Y 4/4 m) sandy loam; 
fragmented, partially weathered sandstone. 

Analyses of a Mercoal Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

L-H 5.2 3.5 - - - 25.3 0.1 1.8 27.2 11.2 - 

AeI 5.5 3.8 0.08 1.10 - 5.4 0.2 0.4 3.2 2.1 0.21 
Bf 5.8 4.9 0.15 2.62 7.6 0.1 0.4 3.0 0.9 4.76 

Ae2 5.7 4.4 0.05 0.40 - 4.9 0.1 0.4 2.7 0.6 0.86 
Bt 5.0 4.2 0.03 0.39 4.8 0.2 0.3 10.4 4.2 0.73 
BC 5.1 4.4 - - 4.1 0.2 0.2 13.4 3.9 0.54 
IIC 5.5 4.5 - 2.5 0.1 0.2 12.6 4.2 

Hoc. 
Easily Available Nutrients (ppm) 

NOj-N P K SQ-S 

KCI Ext. Cations (me/ 1OOg) 

Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Siit Clay % 
% <2.o/I < 0.2 ,’ 

L-H 2 56 200 10 2.2 1.8 - - 

Ael 0 10 42 4 0.1 0.2 6.3 5 12 14 14 4 
Bf 0 17 44 0 0.5 0.2 0.6 54 5 81 14 2 
Ae2 0 48 70 0 1.0 0.8 3.8 32 30 54 16 3 
Bt 0 114 102 0 2.2 2.1 4.4 49 36 36 28 14 
BC 0 18 94 1 4.2 2.3 1.2 84 43 32 25 12 
IIC 1 23 116 1 5.6 2.7 0.0 100 56 30 14 7 

Felton Series Hor. 

Mapping Symbol: RBB 5. 
Location: NW 5-49-24-W5. 
Topography: Strongly rolling to hilly. 
Elevation: 5,000 feet. 

L-H-2 to 0 inches; semi decomposed litter; abundant, fine 
and medium roots; abrupt, smooth boundary. 

Vegetation: White spruce, lodgepole pine, feather- 
mosses. 

Aej-0 to 2 inches; brown (IOYR 4/3 m) loam; moderate, 
fine subangular blocky; friable; plentiful, fine roots; 
common, fine vesicular and interstitial pores; clear, 
wavy boundary; 1 to 3 inches. 

Drainage: Well drained. 
Parent Material: Cordilleran till mixed with colluvium. 
Family: Degraded Eutric Brunisol, moderately fine, 

mixed, acid to neutral, cold-humid. 

Btj-2 to 6 inches; yellowish brown (IOYR 5/4 m) loam; 
weak, fine subangular blocky; friable; few, fine 
roots; common, fine interstitial and vesicular pores; 
abrupt, wavy boundary; 2 to 6 inches. 
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BC-6 to 10 inches; light olive brown (2.5Y 5/4 m) loam; smooth boundaty; 3 to 6 inches. 
weak, medium subangular blocky to amorphous; IIC-IO+ inches; fragmented bedrock; somewhat con- 
friable; few, fine roots; few, tubular pores; abrupt, solidated. 

Analyses of a Felton Soi1 Profile 

Exch. 

Hor. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

H20 CaCI2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

L-H 5.8 - 1.13 - - 17.2 0.3 2.1 61.8 10.2 - 
Aej 6.1 5.4 0.10 1.95 - - 2.6 0.0 0.5 19.6 3.0 
Btj 6.3 5.6 0.06 1.01 - 1.6 0.1 0.4 20.3 4.2 - 
BC 6.6 5.4 - - - 1.6 0.2 0.3 22.8 3.6 - HC 5.5 - - - - - - - - - - 

Hor. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

NOS-N P K SO4s Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt 
% 

Clay % 
<2.op < 0.2 I” 

L-H - - - - - - - - - - - 
Aej 0 12 165 1 12.2 1.0 0.0 100 39 40 21 10 
Btj 0 5 124 1 14.6 1.9 0.4 98 37 39 24 13 
BC 0 21 112 1 12.7 2.0 0.1 99 34 44 22 Il 
HC 0 tr 74 1 12.3 1.7 0.2 99 - - - - 

Hor. 
Fidler Series 

Mapping Symbol: RBB 6. 
Location: NE 5-47-22-W5. 
Topography: Hilly to very hilly. 
Elevation: 5,000 feet. 

L-H-I to 0 inches; semi decomposed litter; abundant, fine 
and medium roots; abrupt, smooth boundary. 

Aej-0 to 3 inches; light gray (10YR 7/2 m) silt loam; weak, 
fine platy; friable; plentiful, fine roots; many fine lentl- 
cular pores; clear, smooth boundary; 1 to 4 inches. 

Vegetation: Lodgepole pine, white spruce, Labrador 
tea, rose, buffaloberry, feathermosses. 

Drainage: Well drained. 
Parent Material: Cordilleran till mixed with collnvinm. 
Family: Degraded Dystric Brunisol, moderately fine, 

mixed, acid, cold-humid. 

Bfi-3 to 7 inches; yellowish brown (IOYR 5/6 m) silt loam; 
weak, fine subangular blocky; plentiful, fine roots; manY, 
fine vesicular pores; clear, smooth boundary; 2 to 8 
inches. 

C-7 to 14 inches; grayish brown (IOYR 512 m) loam; 
amorphous; plentiful, fine roots; many, fine VeSiCUhr 
pores; abrupt, smooth boundary; 5 to 10 inches. 

IIC-14+ inches; fragmented bedrock; somewhat conso- 
lidated. 

Analyses of a Fidler Soi1 Profile 

Hor. 

Exch. 

PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 
H20 CaC12 % % Eq.% (me/ 1OW Na K Ca Mg Fe+Al 

Aej 4.9 4.3 0.07 1.32 - 8.6 0.0 0.3 3.2 2.1 0.60 
W 5.3 4.3 0.08 1.32 - 7.7 0.1 0.4 3.0 1.6 1.05 
C 5.4 4.7 - - 3.4 0.2 0.2 5.7 2.7 0.40 - 

Hor. 
Easily Available Nutrients (ppm) 

N03-N P K sq-s 

KCI Ext. Cations (me/ 1OOg) 
Ca Mg Al 

Base 
Sat.% 

Sand 
% 

silt Clay % 
% <2.0, < 0.2 ,* 

Aej 0 17 74 1 13.5 0.7 1.7 89 15 70 15 5 
BG 0 14 95 1 7.2 0.4 3.2 70 20 63 17 6 
C 0 15 74 1 12.3 1.6 0.2 99 45 37 18 4 
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Soils of the Lendrum Soi1 Association 
Rosevear Series 
Mapping Symbols: LDM 1, LDM 2. 
Location: NW 7-52-17-W5. 
Topography: Gently undulating. 
Elevation: 3,200 feet. 
Vegetation: Aspen poplar, buffaloberry, willow, rose, 

bunchberry, bedstraw. 
Drainage: Moderately well drained. 
Parent Material: Lacustrine deposits of glacial lake 

Edson. 
Family: Orthic Gray Luvisol, fine, montmorillonitic, 

acid to neutral, weakly calcareous. 
Hor. 
L-H-2 to 0 inches; semi decomposed litter from deciduous 

trees; abundant, fine and medium roots; abrupt, smooth 
boundary; 1 to 4 inches. 

Ael-0 to 2 inches; light brownish gray (IOYR 6/2 m) silt 
loam; strong, medium platy; friable; abundant, fine 
roots; many, fine vesicular pores; clear, wavy boundary; 
1 to 4 inches. 

Ae2-2 to 7 inches; pale brown (IOYR 6/3 m) silt loam; 
strong, medium platy; friable; plentiful, fine roots; 
many, fine vesicular pores; clear, wavy boundary; 3 to 
10 inches. 

AB-7 to 10 inches; brown (IOYR 5/3 m) silt loam; mod- 
erate, coarse platy to fine subangular blocky; firm; 
abundant, fine roots; common, very fine and fine 
vesicular and tubular pores; clear, irregular boundary; 
3 to 5 inches. 

Bt-10 to 19 inches; brown (IOYR 5/3 m) silty clay foam; 
moderate, fine subangular blocky; firm; few, very fine 
roots; many, fine interstitial and tubular pores; many, 
moderately thick clayskins; clear, wavy boundary; 7 to 
12 inches. 

BC-19 to 24 inches; dark yellowish brown (IOYR 4/4 m) 
silty clay loam; moderate, fine subangular blocky; firm; 
few, very fine roots; many, very fine interstitial pores; 
many, moderately thick clayskins; clear, wavy boun- 
dary; 7 to 12 inches. 

Ck-24+ inches; light olive brown (2SY 5/4 m) silt loam; 
amorphous; strongly effervescent. 

Analyses of a Rosevear Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. 

H20 

CaC03 Acid 
CaC12 % % Eq.% (me/ KW 

NHaAc Ext. Cations (me/ IOOg) Oxalate 
Na K Ca Mg Fe +AI 

~- 
L-H 5.9 5.1 1.57 - - 
Ael 

18.7 
5.8 0.2 

5.1 
4.6 

0.06 
55.8 1.7 - 

0.52 
Ae2 

1.9 
5.6 0.1 

5.0 
0.2 

0.06 
5.7 - 

0.50 
1.0 

- AB 
2.0 

5.6 0.1 
5.2 

0.2 - 
0.06 

6.0 
0.50 

1.0 
- 

Bt 
1.7 

6.4 0.0 
5.7 

0.3 
0.06 

9.4 1.7 - 
0.63 - 

BC 
1.3 

6.6 0.1 
6.0 

0.5 17.4 4.2 - 

Ck 7.7 6.6 I z - 1.0 0.1 0.5 17.6 3.8 - 
22.67 - _ _ - - - 

HO~. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

N03-N P K so4-s Ca Mg AI 

Base 
Sat.% 

Sand 
% 

Sih 
% 

Clay % 
<2.0,1 < 0.2 /* 

L-H 1 16 296 8 15.5 6.5 - 
Ael 

- 
0 

- - - 

tr 79 2 3.2 
Ae2 

0.7 
0 0.0 100 

tr 75 
18 

2 
72 

3.5 
10 3 

AB 
0.9 

0 0.0 
1 

99 
94 

23 
2 

65 
5.6 

10 2 

Bt 
1.2 

0 0.1 
4 

99 
145 

II 
0 

69 20 
8.9 

9 

BC 
3.6 

0 0.2 
12 

98 
138 

3 
0 

59 38 

Ck 
9.0 

24 

3.4 0 0.3 
0 

98 
64 

3 
1 

61 36 
7.3 

24 
1.4 0.0 100 0 74 26 13 

Embarras Series 
Mapping Symbol: LDM 3. 
Location: NW 13-52-18-W5. 
Topogr.aphy: Gently undulating. 
Elevation: 3,200 feet. 
Vegetation: Aspen poplar, white spruce, rose, sas- 

katoon, twinflower, bunchberry, bog cranberry. 
Drainage: Moderately well drained. 
Parent Material: Lacustrine deposits of glacial lake 

Edson. 
Family: Orthic Gray Luvisol, moderately fine, mont- 

morillonitic, acid to neutral weakly calcareous, 
cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; plentiful, fine 

roots; abrupt, smooth boundary. 
Ael-0 to 3 inches; light gray (IOYR 6/1 m) silt loam; 

moderate, fine platy; friable; abundant, very fine and 
fïne roots; many, fine interstitial and vesicular pores; 
clear, wavy boundary; 2 to 4 inches. 

Ae2-3 to 9 inches; pale brown (IOYR 6/3 m) loam; mod- 
erate, fine platy; friable; plentiful, very fine and fine 
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roots; many, fine interstitial pores; clear, wavy boundary; BC-27 to 35 inches; brown (IOYR 4/3 m) silt loam; weak, fine 
4 to 8 inches. subangular blocky; friable; very few, very fine roots; 

Bt-9 to 27 inches; brown (IOYR 5/3 m) silt loam; moderate, many, fine interstitial pores; common, thin clayskins; 
fine subangular blocky; friable; few, fine roots; common, clear, wavy boundary; 7 to 10 inches. 
tubular pores; few, thin clayskins; gradual, wavy Ck-35+ inches; light olive brown (2.5Y 5/4 m) silt loam; 
boundary; 12 to 24 inches. amorphous; friable; moderately effervescent. 

Analyses of a Embarras Soi1 Profile 

Exch. 

HO~. 
PH T.N. O.C. CaC03 Acid NH,Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaCf2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 5.6 1.70 - - 12.6 0.1 4.2 55.6 11.1 - 
Ael 5.5 - 0.10 0.94 - 2.9 0.1 0.4 5.4 1.3 - 
Ae2 5.7 - 0.04 0.35 - 1.9 0.0 0.3 7.7 1.9 - 
Bt 5.8 - 0.03 0.38 - 1.5 0.1 0.3 12.0 2.7 - 
BC 6.0 - 0.30 - 1.5 0.0 0.2 12.3 4.9 - 
Ck 1.3 - - - 16.13 - 0.0 0.1 18.9 2.7 - 

Hor. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 

NOj-N P K SO,-s Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Sih Clay % 
% <2.O/L < 0.2 ,L 

L-H 2 38 204 7 16.5 5.6 - - - - 
Ael tr 69 224 2 2.7 0.5 0.5 86 23 67 10 3 
Ae2 tr 34 148 2 2.2 0.4 0.5 84 25 65 10 3 
Bt tr tr 269 1 7.9 2.2 0.0 100 25 57 18 8 
BC 0 tr 181 1 9.3 2.8 0.0 100 25 58 15 8 
Ck - - - - - - - - 7 72 15 5 

Weald Series 
Mapping Symbol: LDM 4. 
Location: NE l-50-19-W5. 
Topography: Gently rolling. 
Elevation: 3,000 feet. 
Vegetation: Lodgepole pine, white spruce, Labrador 

tea, alder, bearberry, feathermosses. 
Drainage: Moderately well drained. 
Parent Material: Lacustrine deposits of glacial lake 

Edson. 
Family: Bisequa Gray Luvisol, moderately fine, mont- 

morillonitic, acid to neutral, weakly calcareous, 
cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and very fine roots; abrupt, smooth boundary; 1 to 3 
inches. 

Ael-0 to 2 inches; light gray (10YR 6/1 m) sandy loam; 
moderate, fine platy; friable; abundant, fine and 
medium roots; many, fine vesicular pores; clear, wavy 
boundary; 1 to 2 inches. 

Bf-2 to 4 inches; yellowish brown (IOYR 5/8 m) silt loam; 
weak, fine platy; friable; abundant, fine and very fine 
roots; many, fine vesicular pores; clear, irregular 
boundary; 1 to 2 inches. 

Ae2-4 to 7 inches; pale brown (IOYR 6/3 m) loam; mod- 
erate, medium platy; friable; abundant, fine roots; 
many, fine vesicular and interstitial pores; clear, wavy 
boundary; 2 to 4 inches. 

SOIL SURVEY-HlNTON-EDSON AREA 

Bt-7 to 17 inches; light olive brown (2SY 5/6 m) silt loam; 
moderate, fine subangular blocky; firm; abundant, fine 
roots; many, fine interstitial pores; many, thin clayskins; 
clear, wavy boundary; 8 to 12 inches. 

BC-17 to 28 inches; light olive brown (2.5Y 5/4 m) silt 
Ioam; weak, fine subangular blocky to amorphous; !ïrm; 
few, fine roots; many, fine interstitial pores; common, 
thin clayskins; clear, wavy boundary; 8 to 12 inches. 

Ck-28+ inches; grayish brown (2.5Y 5/2 m) silt loam; 
amorphous; firm; strongly effervescent. 

Soils of the Tri-Creek Soi1 Association 
Wampus Series 
Mapping Symbols: TRC 1, TRC 2, TRC 3. 
Location: NE 22-48-21-W5. 
Topography: Gently rolling. 
Elevation: 3,900 feet. 
Vegetation: Lodgepole pine, white spruce, Labrador 

tea, bearberry, twinflower. 
Drainage: Moderately well drained. 
Parent Material: Non-homogeneous lacustrine material. 
Family: Orthic Gray Luvisol, fine, montmorillonitic, 

acid to neutral, cold-humid. 
Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ael-0 to 2 inches; light gray (IOYR 711 m) silt loam; 

moderate, fine platy; friable; abundant, fine roots; 
common, fine interstitial and vesicular pores; clear, 
wavy boundary; 1 to 3 inches. 
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Analyses of a Weald Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NQAc Ext. Cations (me/ IOOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 10%) Na K Ca Mg Fe+Al 

L-H 4.5 5.3 1.14 - 32.2 0.2 3.1 23.5 0.5 - 

Ael 5.6 4.4 0.05 0.78 2.8 0.1 0.2 3.2 0.4 0.12 

Bf 6.4 5.0 0.09 1.10 - 3.8 0.1 0.3 3.0 0.8 5.97 

Ae2 5.8 5.3 0.02 0.29 1.5 0.3 0.4 4.2 1.1 0.27 

Bt 5.8 5.3 0.03 0.25 1.5 0.1 0.4 13.6 3.9 0.41 

BC 6.3 5.8 - 1.3 0.1 0.4 18.8 3.5 0.37 
Ck 7.9 6.7 - 16.88 - - 0.21 

HO~. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 

N03-N P K so4-s Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt Clay % 
% <2.op <0.2/L 

L-H 1 14 430 6 13.6 6.5 - - - - - 
Ael 0 10 66 4 0.8 0.4 3.1 28 64 30 6 2 
Bf 0 6 104 1 0.8 0.3 0.5 69 41 51 8 1 

Ae2 0 5 80 1 2.2 0.9 0.2 94 49 43 8 3 

Bt 0 4 155 1 7.6 3.5 0.0 100 27 47 26 16 
BC 0 4 112 1 7.1 3.0 0.0 100 6 68 26 13 
Ck 0 0 76 1 6.1 1.6 0.0 100 7 73 20 8 

Ae2-2 to 5 inches; light yellowish brown (IOYR 6/4 m) silt 
loam; strong, medium platy; friable; abundant, very 
fine roots; common, fine vesicular and interstitial pores; 
clear, wavy boundary; 2 to 5 inches. 

Bt-5 to 17 inches; light olive brown (2.5Y 5/4 m) silty clay; 
moderate, fine subangular blocky; firm; few, fine roots; 
many, very fine interstitial pores; common, moderately 
thick clayskins; clear, wavy boundary; 8 to 16 inches. 

BC-17 to 27 inches; light olive brown (2.5Y 5/4 m) silty 

clay loam; moderate, fine subangular blocky; firm; 
common, fine interstitial pores; common, thin clayskins; 
clear, wavy boundary; 6 to 12 inches. 

C-27 to 36 inches; olive brown (2.5Y 4/4 m) silty clay; 
amorphous; firm; abrupt, smooth boundary; 7 to II 
inches. 

IIC-36+ inches; olive brown (2SY 4/4 m) loam; fragmented 
bedrock. 

Analyses of a Wampus Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxatate 

H20 CaC12 % % Eq.% (me/ 1oOg) Na K Ca Mg Fe+Al 

L-H 6.0 5.2 0.68 13.1 0.3 1.3 46.2 4.5 - 

Ael 5.2 4.6 0.07 1.27 - 7.6 0.2 0.3 5.0 1.7 - 

Ae2 5.3 4.8 0.05 0.71 4.7 0.1 0.3 6.4 0.3 - 

Bt 4.8 4.7 0.05 0.37 4.6 0.1 0.7 22.0 4.4 - 

BC 5.0 4.8 - 3.7 0.1 0.7 22.3 4.8 - 

C 5.3 5.4 - - - 2.2 0.2 0.7 28.5 5.1 - 
HC 5.3 5.0 - - - 2.5 0.2 0.5 16.3 3.1 - 

Hor. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) Base Sand Silt CIay % 

NOj-N P K soqs Ca Mg Al Sat.% % % <2.O,L <0.2p 

L-H 1 10 129 6 16.8 11.1 0.1 100 - - - - 

Ael 0 20 97 0 1.7 2.1 5.1 43 10 73 17 8 

Ae2 0 8 90 0 3.0 1.4 2.5 64 17 66 17 5 

Bt 0 10 258 0 12.0 5.2 2.1 89 1 53 46 22 

BC 0 10 176 0 12.0 4.8 1.8 90 2 59 39 19 

C 0 2 186 0 15.9 5.1 - - 9 43 48 21 

HC tr 12 125 0 9.1 3.0 0.9 93 44 37 19 8 
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Deerlick Series 

Mapping Symbol: TRC 3. 
Location: NW 30-49-23-W5. 
Topography: Moderately to strongly rolling. 
Elevation: 4,200 feet. 
Vegetation: Lodgepole pine, white spruce, alder, La- 

brador tea, bog cranberry, bunchberry. 
Drainage: Well drained. 
Parent Material: Non-homogeneous lacustrine ma- 

terial. 
Family: Bisequa Gray Luvisol, fine, montmorillonitic, 

acid to neutral, cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 

Ael-0 to 1 inches; gray (10YR 6/ 1 m) silt loa-m; weak, fine 
platy; friable; plentiful, fine roots; many, fine interstitial 

and vesicular pores; abrupt, smooth boundary; 0 to 2 
inches. 

Bf-1 to 4 inches; dark brown (7SYR 414 m) silt loam; weak, 
fine platy; friable; plentiful, fine roots; many, fine 
interstitial and vesicular pores; abrupt, wavy boundary; 
2 to 4 inches. 

Ae2-4 to 6 inches; pale brown (10YR 6/3 m) silt loam; 
moderate, fine platy; friable; plentiful, fine roots; 
common, fine interstitial and tubular pores; clear, wavy 
boundary; 1 to 4 inches. 

Bt-6 to 11 inches; brown (10YR 5/3 m) silty clay; strong, 
fine subangular blocky; firm; few, fine roots; common, 
fine interstitial pores; few, thin clayskins; clear, wavy 
boundary; 3 to 7 inches. 

BC-11 to 26 inches; light olive brown (2.5Y 5/4 m) silty 
clay; weak, medium subangular blocky to amorphous; 
fïrm; few, fine roots; few, fine interstitial pores; abrupt, 
smooth boundary; 12 to 18 inches. 

IIC-26+ inches; yellowish brown (10YR 5/4 m) sandy loam; 
amorphous; friable; till of Cordilleran origin. 

Analyses of a Deerlick Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 100g) Oxalate 

Ca Fe +A1 H20 CaC12 % % Eq.% (me/ 1008) Na K Mg 

5.3 4.6 0.08 0.57 
- 

5.0 
0.2 0.3 5.4 1.0 0.46 Ael 

0.07 1.18 4.5 
0.1 0.5 5.9 1.5 1.86 BT 5.7 5.2 

- 
0.04 0.38 2.4 0.0 0.2 4.5 1.3 0.41 Ae2 5.7 5.0 - 

5.2 0.05 0.54 3.0 
0.1 0.6 18.8 5.0 0.47 Bt 5.4 

- 
27.7 6.8 0.46 BC 5.4 5.4 - 0.6 

- - 2.5 
0.2 

0.3 15.3 3.4 0.44 IIC 6.5 5.9 - - 1.1 0.1 - 

HO~. 
Easily Available Nutrients (ppm) 

N03-N P K SO,-s 

KCI Ext. Cations (me/ loog) Base 
Ca Mg Al Sat.% 

Sand 
% 

Silt Clay % 
% < 2.0 ,* < 0.2 ,’ 

0 12 72 1 8.5 0.7 
1.9 83 16 73 Il 4 Ael 

8.9 0.9 
1.1 90 24 61 15 6 Bf 0 10 142 1 9 4 Ae2 0 4 68 1 8.2 0.7 
0.7 93 32 59 

Bt 0 10 161 1 24.5 
4.5 0.7 98 4 49 41 22 

49.4 6.0 
0.2 100 3 46 51 24 BC 0 6 168 1 9 HC 0 6 104 0 22.5 2.7 0.0 100 54 27 19 

Soils of the Blackmud Soi1 Association 
Culp Series 
Mapping Symbols: BKM 1, BKM 2. 
Location: SE 31-49-23-W5. 
Topography: Moderately to strongly rolling. 
Elevation: 4,400 feet. 
Vegetation: Lodgepole pine, white spruce, buffalo- 

berry, bog cranberry. 
Drainage: Well drained. 
Parent Material: Alluvial Sand. 
Family: Orthic Gray Luvisol, moderately coarse, 

mixed, acid to neutral, cold-humid. 
Hor. 
L-H-1 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ae-0 to 5 inches; pale brown (IOYR 6/3 m) sandy loam; 

single grain; loose; plentiful, fine and medium roots; 
many, fine interstitial pores; abrupt, smooth boundary; 
4 to 8 inches. 

Bt-5 to 9 inches; yellowish brown (10YR 5/4 m) loam; 
weak; medium subangular blocky; friable; plentiful, 
fine roots; many, fine interstitial and tubular pores; 
abrupt, smooth boundary; 2 to 5 inches. 

BC-9 to 24 inches; light olive brown (2.5Y 5/4 m) sandy 
loam; single grain; friable; plentiful, fine roots; many, 
fine interstitial pores; abrupt, smooth boundary; 12 to 
20 inches. 

Ck-24+ inches; olive brown (2.5Y 4/4 m) loamy Sand; 
single grain; loose; strongly effervescent. 
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Analyses of a Culp Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1008) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

Ae 5.3 4.6 0.03 0.25 2.5 0.1 0.2 6.2 1.5 - 

Bt 5.5 4.9 0.03 0.35 1.9 0.1 0.3 10.1 1.6 - 
BC 5.9 5.3 - 1.2 0.1 0.2 8.7 1.9 - 
Ck 7.1 6.2 - 13.53 - - - - - - 

HO~. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ 1OOg) 

NOj-N P K SO,-s Ca Mg AI 

Base 
Sat.% 

Sand 
% 

Silt Clay % 
% < 2.0 (’ < 0.2 (1 

Ae 0 4 70 1 11.2 1.2 0.7 95 66 22 12 5 
Bt 0 6 86 0 16.8 1.8 0.0 100 52 30 18 10 
BC 0 8 64 0 14.2 1.1 0.0 100 76 14 10 6 
Ck 0 2 38 1 10.5 0.5 0.0 100 78 16 6 2 

Bickerdike Series 

Mapping Symbol: BKM 4. 
Location: NW 5-53-19-W5. 
Topography: Gently rolling, 
Elevation: 2,900 feet. 
Vegetation: Aspen poplar, rose, buffaloberry, La- 

brador tea, twinflower, vetch. 
Drainage: Rapidly drained. 
Parent Material: Alluvial sand. 
Family: Degraded Eutric Brunisol, moderately coarse, 

mixed, acid to neutral, cold-humid. 

HO~. 
L-H-3 to 0 inches; semi decomposed litter; plentiful, fine 

and medium roots; abrupt, smooth boundary; 3 to 4 
inches. 

Ae-0 to 6 inches; brown (7.5YR 5/2 m) sandy loam; weak, 
coarse platy; loose; abundant, fine and very fine roots; 
many, fine interstitial pores; gradua], wavy boundary; 
2 to 8 inches. 

Btj-6 to 17 inches; yellowish brown (IOYR 516 m) sandy 
loam; weak, medium subangular blocky; loose; few, 
fine roots; common, fine interstitial pores; clear, wavy 
boundary; 9 to 16 inches. 

BC-17 to 49 inches; olive brown (2SY 5/4 m) sandy loam; 
single grain; loose; few, fine roots; many, fine inter- 
stitial pores; clear, wavy boundary; 30 to 35 inches. 

Ck-49+ inches; dark grayish brown (ZSY 4/2 m) loamy 
Sand; single grain; loose; strongly effervescent. 

Analyses of a Bickerdike Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

H20 CaCl2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 7. I 6.8 0.66 - 0.36 - 0.0 3.7 75.1 14.5 - 
Ae 7.5 7.0 0.05 0.60 0.12 0.0 0.4 8.9 0.7 - 
Btj 1.3 7.0 0.02 0.44 0.10 - 0.0 0.4 11.4 1.8 - 

BC 7.3 6.9 - - 0.14 - 0.0 0.2 8.4 1.4 - 
Ck 8.1 7.2 - 10.93 - - - - - - 

Hor. 
Easily Available Nutrients (ppm) 

NO?N P K SO,-s 

KCl Ext. Cations (me/ IOOg) 

Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt Clay % 
% < 2.op < 0.2 ,L 

L-H 2 28 277 6 61.9 7.2 - - - - - - 

Ae 0 52 186 2 - - - - 68 21 11 4 
Btj 0 24 162 5 5.8 1.2 0.2 97 68 19 13 7 
BC tr 4 98 8 4.6 1.3 0.1 98 78 13 9 4 
Ck 0 0 49 2 3.5 0.5 0.1 98 84 9 7 2 
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Sundance Series 
Mapping Symbol: BKM 3. 
Location: SE 3 1-49-23-W<. 
Topography: Moderately to strongly rolling. 
Elevation: 4,400 feet. 
Vegetation: Lodgepole pine, white spruce, buffalo- 

berry, rose, bog cranberry. 
Drainage: Rapidly drained. 
Parent Material: Alluvial sand. 
Family: Bisequa Gray Luvisol, moderately coarse, 

mixed, acid to nzutral, cold-humid. 
Hor. 
L-H-I to 0 inches; semi-decomposed litter; plentiful, fine 

and medium roots; abrupt, smooth boundary. 
Ael-0 to 1 inches; gray (IOYR 5/1 m) sandy loam; weak, 

fine platy; loose; many, fine interstitial pores; abrupt, 
smooth boundary; 0 to 2 inches. 

Bf-1 to 3 inches; dark brown (IOYR 4/4 m) sandy loam; 
weak, fine subangular blocky; loose; many, fine roots; 
many, fine interstitial pores; abrupt, smooth boundary; 
1 to 3 inches. 

Ae2-3 to 7 inches; light yellowish brown (IOYR 6/4 m) 
sandy loam; single grain; loose; plentiful, fine roots; 
many, fine interstitial pores; abrupt, smooth boundary; 
3 to 6 inches. 

Bt-7 to 11 inches; yellowish brown (IOYR 514 m) sandy 
loam; weak, coarse subangular blocky; friable; few, 
fine roots; common, fine tubular pores; gradual, smooth 
boundary; 3 to 5 inches. 

BC-11 to 26 inches; light olive brown (2.5Y 5/4 m) loamy 
Sand; single grain; loose; few, fine roots; many, fine 
interstitial pores; abrupt, smooth boundary; 12 to 20 
inches. 

Ck-26+ inches; dark grayish brown (2.5Y 4/2 m) loamy 
Sand; single grain; strongly effervescent. 

Analyses of a Sundance Soi1 Profile 

HO~. 
PH T.N. 

Hz0 CaC12 % 

Ael 5.1 4.6 0.05 
Bf 5.6 4.1 0.06 
Ae2 5.7 4.8 0.03 
Bt 5.5 4.9 0.03 
BC 6.0 5.4 - 
Ck 7.7 6.4 - 

O.C. 
% 

Exch. 
CaC03 Acid NH4Ac Ext. Cations (me/ 1OOg) 
Eq.% (me/ Wi9 Na K Ca Mg 

1.00 - 4.6 0.0 0.2 3.5 0.4 
1.16 - 5.0 0.0 0.4 2.5 0.6 
0.40 - 2.3 0.1 0.2 4.7 0.6 
0.76 - 2.1 0.1 0.3 7.9 2.7 

- - 1.2 0.1 0.2 6.7 1.9 
- 17.03 - - - - - 

Oxalate 
Fe+AI 

0.22 
1.19 
0.41 
0.34 
0.25 
0.12 

HO~. 
Easily Available Nutrients (ppm) KCI Ext.,Cations (me/ IOOg) 

NOj-N P K SO4s Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt Clay % 

% < 2.0 !’ < 0.2 I-’ 

Ael 0 24 50 1 7.1 0.4 1.3 85 62 33 5 2 
Bf 0 36 104 0 5.8 0.4 1.0 86 54 33 13 4 
Ae2 a 0 20 59 1 7.2 0.6 0.5 94 61 31 8 2 
Bt 0 13 91 0 13.7 1.5 0.1 99 63 21 16 7 
BC 0 15 68 0 11.2 1.0 0.0 100 84 7 9 4 
Ck 0 2 44 0 10.1 0.5 0.0 100 81 14 5 1 

Hornbeck Series 

Mapping Symbol: BKM 5. 
Location: NW 27-5525W5. 
Topography: Gently to moderately rolling. 
Elevation: 3,600 feet. 
Vegetation: Lodgepole pine, aspen poplar, bog cran- 

berry. 
Drainage: Rapidly drained. 
Parent Material: Alluvial Sand. 
Family: Orthic Humo-Ferric Podzol, very coarse, 

mixed, acid to neutral, cold-humid. 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ae-0 to 6 inches; light gray (10YR 7/ 1 m) Sand; single 

grain; loose; few, fine roots; many, fine interstitial 
pores; abrupt, wavy boundary; 2 to 8 inches. 

Bf--6 to 14 inches; yellowish red (5YR 4/6 m) loamy Sand; 
single grain; loose; few, fine roots; many, fine inter- 
stitial pores; diffuse, wavy boundary; 6 to 10 inches. 

BC-14 to 38 inches; strong brown (7.5YR 5/6 m) Sand; 
single grain; loose; few, fine roots; many, fine in- 
terstitial pores; abrupt, wavy boundary; 10 to 26 inches. 

Ck-38+ inches; grayish brown (2.5Y 5/2 m) Sand; single 
grain; loose; strongly effervescent. 
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Analyses of a Hornbeck Soi1 Profile 

Hor. 

Exch. 

PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1OOg) Oxalate 
H20 CaC12 % % Eq.% 0-W KW Na K Ca Mg Fe+AI 

Ae 5.3 5.1 0.01 0.27 - 1.2 0.0 0.0 1.3 0.2 0.02 
BT 6.1 5.3 0.03 0.41 - 2.4 0.0 0.1 1.3 0.4 2.12 
BC 6.1 5.4 - - 0.7 0.0 0.1 1.8 0.1 0.14 

Ck 8.0 6.2 - - 22.35 - - - - - 0.07 

HO~. 
Easily Available Nutrients (ppm) 

NOyN P K SO,-s 

KCI Ext. Cations (me/ 1OOg) 

Ca Mg Al 
Base 

Sat.% 

Sand 

% 

Silt 

% 
Clay % 

< 2.0,* < 0.2 p 

Ae 0 14 10 0 3.0 0.1 0.2 94 88 10 2 1 
Bf 0 57 16 0 3.0 0.1 0.0 100 82 13 5 2 
BC 0 14 20 2 4.4 0.2 0.0 100 90 7 3 2 
Ck 0 0 8 1 3.1 0.1 0.0 100 91 7 2 1 

Soils of the Heart Soi1 Association 
Typical Profile 
Mapping Symbol: HRT 1. 
Location: SW 33-52-16-W5. 
Topography: Gently rolling. 
Elevation: 2,800 feet. 
Vegetation: Lodgepole pine, rose, hazelnut, raspberry, 

bearberry, feathermosses. 
Drainage: Rapidly drained. 
Parent Material: AeoTian Sand. 
Family: Degraded Eutric Brunisol, very coarse, mixe& 

acid to neutral, weakly calcareous, cold-humid. 
Hor. 

Ae-0 to 2 inches; grayish brown (IOYR 5/2 m) sandy loam; 
single grain; loose; plentiful, fine roots; many, fine inter- 
stitial pores; clear, wavy boundary; 1 to 3 inches. 

Bm-2 to 5 inches; strong brown (7.5YR 5/6 m) loamy Sand; 
single grain; loose; few, fine roots; many, fine inter- 
stitial pores; clear, irregular boundary; 2 to 4 inches. 

BC-5 to 35 inches; yellowish brown (10YR 5/4 m) Sand; 
single grain; loose; many, fine interstitial pores; diffuse, 
irregular boundary; 26 to 34 inches. 

C-35 to 58 inches; light olive brown (2SY 5/4 m) Sand; 
many, faint olive brown (2.5Y 4/4 m) mottles; single 
grain; loose; many, fine interstitial pores; diffuse, irreg- 
ular boundary. 

L-l to 0 inches; coniferous needle litter; abrupt, smooth 
boundary. 

Ck-58+ inches; olive brown (2.5Y 4/4 m) Sand; single 
grain; loose; moderately calcareous. 

Analyses of a Heart Soi1 Profile 

Exch. 

Hor. 
PH T.N. O.C. CaC03 Acid Oxalate 

H20 CaC12 
NH4Ac Ext. Cations (me/ 1OOg) 

% % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L 5.2 0.95 - 24.1 0.2 1.6 32.2 5.0 - 
Ae 5.3 4.6 0.05 0.98 - 3.6 0.0 0.2 5.0 - 
Bm 

0.32 
6.5 5.6 0.05 0.80 - 2.6 0.0 0.3 5.7 0.1 0.73 

BC 6.5 5.7 - - - 0.6 0.0 0.1 4.2 0.1 
C 

0.20 
6.6 5.9 - - - 0.4 0.0 0.1 3.7 0.9 0.20 

Ck 7.9 6.6 - - 8.05 - - - - - - 

Hor. 
Easily Available Nutrients (ppm) 

NOyN P K so4-s 

KCI Ext. Cations (me/ 1OOg) 
Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt Clay % 
% <2.op. < 0.2, 

L 1 36 125 5 8.5 4.5 0.6 96 - - - 
Ae 0 18 59 0 1.1 0.4 0.8 65 73 20 7 
Bm 

1 
tr 8 109 0 2.3 0.6 0.1 97 78 14 8 

BC 
1 

0 2 62 1 2.2 0.7 0.4 88 92 2 6 
C 

3 
0 6 59 1 1.8 0.5 0.0 100 92 2 6 

Ck 
0 

0 0 46 0 2.4 0.3 0.0 100 91 4 5 1 
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Soiis of the Hinton Soi1 Association 

Ogre Series 
Mapping Symbol: HTN 1. 
Location: SW 2-50-27-W5. 

Drainage: Rapidly drained. 

Topography: Moderately to strong rolling (duned). 
Elevation: 3,400 feet. 
Vegetation: Aspen poplar, white spruce, grasses, 

feathermosses. 

Parent Material: Aeolian Sand. 
Family: Orthic Regosol, moderately coarse, mixed, 

alkaline, strongly calcareous, cold-humid. 
-- 
Hor. 
Ck-Variable thickness; grayish brown (2SY 512 m) sandy 

loam; single grain; loose; several paleosols are visible 
at depth; deposit may be up to 50 feet thick. 

Analyses of an Ogre Soi1 Profile 

Oxalate Dithion. 

HO~. 
PH 

H20 

T.N. 
% 

O.C. 
% 

CaC03 
Eq. 9% 

Ext. Ext. Sand Silt Clay % 
Fe Al Fe Al % % <2.O/.b <0.2 I* 

Ck 8.3 - - 16.38 0.03 0.01 0.41 0.02 68 29 3 2 

Entrante Series 
Mapping Symbol: HTN 1. 
Location: SW 19-50-26-W5. 
Topography: Gently rolling. 
Elevation: 3,800 feet. 
Vegetation: White spruce, feathermosses. 
Drainage: Well drained. 
Parent Material: Loess, medium textured. 
Family: Cumulic Regosol, medium, mixed, alkaline, 

strongly calcareous, cold-humid. 
Hor. 
Ahkl-0 to 6 inches; very dark gray (IOYR 3/ 1 m) silt loam; 

weak, fine granular to single grain; friable; many, fine 

roots; common, fine intersti’ial pores; strongly effer- 
vescent; gradual, irregular boundary. 

Ahk2-6 to 12 inches; very dark grayish brown (10YR 3/ 2 m) 
silt loam; weak, fine granular to single grain; friable; 
many, fine roots; common, fine interstitial pores; 
strongly effervescent; gradual, smooth boundary. 

Ahk3-12 to 20 inches; similar to Ahk2 except for slight red 
colors. 

Ahk4-20 to 23 inches; dark brown (7.5YR 3/2 m) silt 
loam; weak, fine granular; friable; many, fine interstitial 
pores; strongly effervescent; clear, smooth boundary. 

IIBmk-23 to 28 inches; developed in Obed till. 
IICk-28+ inches; Obed till. 

Analyses of an Entrante Soi1 Profile 

Oxalate Diihion. 

HO~. 
PH 

H20 
T.N. 

% 
O.C. 

% 
CaC03 
Eq. % 

Ext. Ext. Sand Silt Clay % 
Fe Al Fe Al % % <2.OP <O.2* 

Ahkl 8.2 0.37 5.41 27.39 0.30 0.02 0.61 0.04 34 59 7 2 
Ahk2 8.3 0.17 3.44 25.59 0.64 0.08 0.77 0.08 32 61 7 2 
Ahk3 8.2 0.21 4.28 26.12 0.39 0.06 0.67 0.06 23 75 2 2 
Ahk4 8.3 0.15 1.27 34.42 0.55 0.11 0.98 0.08 17 75 8 4 

Kia Nea Series 
Mapping Symbols: HTN 3, HTN 4. 
Location: SW 4-51-25-W5. 
Topography: Gently rolling. 
Elevation: 3,400 feet. 
Vegetation: Aspen poplar, white spruce, buffaloberry, 

grasses, bearberry. 
Drainage: Rapidly drained. 
Parent Material: Loess, coarse grained. 
Family: Tentative; Orthic Eutric Brunisol-Orthic 

Melanic Brunisol, medium, mixed, alkaline, strong- 
ly calcareous, cold-humid. 

Hor. 
L-Hk-1 to 0 inches; partially decomposed leaf and needle 

remains; moderately effervescent. 

Ahkl-0 to 3 inches; very dark gray (IOYR 3/1 d) loam; 
moderate, fine granular; friable; plentiful, fine roots; 
many, fine interstitial pores; strongly effervescent; 
gradual, smooth boundary. 

Ahk2-3 to 5 inches; brown (10YR 5/3 d) sandy loam; 
weak, medium subangular bIocky to granular; friable; 
plentiful, fine roots; many, fine interstitial pores; mod- 
erately effervescent; abrupt, smooth boundary. 

Bmk-5 to 10 inches; yellowish brown (10YR 5/6 d) Sand; 
weak, coarse subangular blocky to single grain; friable; 
many, fine interstitial pores; moderately effervescent; 
clear, smooth boundary. 

Ck-Grayish brown (10YR 5/2 d) loamy Sand; single grain; 
friable; many, fine interstitial pores; strongly efferves- 
cent. 
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Analyses of a Kia Nea Soü Profile 

Oxalate Dithion. 
PH T.N. O.C. CaC03 Ext. Ext. Sand Silt Clay % 

HO~. H?O % % Eq. % Fe AI Fe Al % % <z.op <0.2 /J. 

Ahkl 8.2 0.26 4.00 12.58 0.83 0.19 0.86 0.04 43 42 15 6 

Ahk2 8.3 0.12 1.52 5.60 0.84 0.19 0.68 0.02 55 29 16 6 

Bmk 8.3 0.04 0.37 3.84 0.42 0.27 0.52 0.03 88 6 6 4 

Ck 8.4 - 19.02 0.32 0.14 0.36 0.01 85 12 3 2 

Kinky Series many, fine interstitial pores; strongly effervescent; 

Mapping Symbols: HTN 3, HTN 4. abrupt, smooth boundary. 

Location: SW 4-51-25W5. Aek-3 to 8 inches; brown (10YR 5/3 d) silt loam; weak, 

Topography: Gently rolling. medium subangular blocky to single grain; friable; 

Elevation: 3,400 feet. 
plentiful, fine roots; many, fine interstitial pores; 

Vegetation: Aspen poplar, white spruce, buffaloberry, 
strongly effervescent; clear, smooth boundary. 

bearberry, grasses. 
Bmk-8 to 15 inches; yellowish brown (IOYR 5/6 d) sandy 

Drainage: Rapidly drained. 
loam; moderate, subangular blocky; friable; few, fine 

Parent Material: Loess, coarse grained. 
roots; many, fine vesicular and interstitial pores; weakly 

Family: Tentative; Degraded Eutric Brunisol-Degrad- 
effervescent; gradual, wavy boundary. 

ed Melanic Brunisol, medium, mixed, alkaline, 
BCk-15 to 23 inches; light olive brown (2.5Y 5/5 d) sandy 

strongly calcareous, cold-humid. 
loam; weak, coarse subangular blocky to single grain; 
friable; many, fine interstitial pores; weakly efferves- 

Hor. cent; clear, smooth boundary. 
Ahk-0 to 3 inches; black (IOYR 2/1 d) loam; weak, fine Ck-23+ inches; grayish brown (2.5Y 512 d) loamy Sand; 

granular to single grain; friable; plentiful, fine roots; single grain; strongly effervescent. 

Analyses of a Kinky Soi1 Profile 

Hor. 
PH T.N. 

H20 % 

O.C. 
% 

CaC03 
Eq. % 

Oxalate Dithion. 
Ext. Ext. Sand Silt Clay % 

Fe Al Fe Al % % <2.0@ <0.2p 

Ahk 7.9 0.43 8.19 10.81 0.59 0.13 0.76 0.09 44 45 II 4 

Aek 8.2 0.25 3.56 9.16 0.92 0.37 1.08 0.07 24 70 6 4 

Bmk 8.0 0.04 0.43 0.71 0.35 0.18 0.60 0.02 60 33 7 5 

BCk 8.0 0.02 0.24 0.58 0.34 0.36 0.64 0.04 67 24 9 7 

Ck 8.2 - - 12.47 0.10 0.06 0.36 0.04 80 12 8 4 

Orchard Series 

Mapping Symbol: HTN 5. 
Location: SW 9-51-26-W5. 
Topography: Strongly rolling. 
Elevation: 3,800 feet. 
Vegetation: Aspen poplar, white spruce, buffaloberry. 
Drainage: Rapidly drained. 
Parent Material: Loess, medium textured. 
Family: Tentative; Brunisolic Dark Gray Luvisol-Brun- 

isolic Gray Brown Luvisol, medium, mixed, alka- 
line, strongly calcareous, cold-humid. 

Hor. 
L-Hk-1 to 0 inches; partially decomposed leaf and needle 

remains; moderately effervescent. 
Ahk-0 to 6 inches; dark gray (IOYR 4/ 1 d) silt loam; 

weak, fine granular to single grain; friable; many, 
fine roots; few, fine interstitial pores; strongly effer- 
vescent; gradual, smooth boundary. 

Ahek-6 to 11 inches; dark grayish brown (IOYR 4/2 d) 
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silt loam; weak, fine granular to single grain; friable; 
plentiful, fine roots; common, fine interstitial pores; 
moderately effervescent; abrupt, smooth boundary. 

Bmk-Il to 16 inches; reddish yellow (7.5YR 6/6 d) 
sandy loam; moderate, medium subangular blocky to 
single grain; friable; few, fine roots; common, fine 
interstitial pores; weakly effervescent; clear, smooth 
boundary. 

Aek-16 to 21 inches; light yellowish brown (IOYR 6/4 d) 
sandy loam; weak, coarse subangular blocky to single 
grain; friable; few, fine roots; few, fine interstitial 
pores; very weakly effervescent; clear, smooth bound- 
av. 

Btk-21 to 28 inches; yellowish brown (IOYR 6/6 d) sandy 
loam; weak, medium to fine prismatic to subangular 
blocky; friable; many, fine interstitial and vesicular 
pores; very weakly effervescent; clear, irregular 
boundary. 

Ck-28+ inches; grayish brown (IOYR 5/2 d) sandy loam; 
single grain; friable; many, fine interstitial pores; strong- 
ly effervescent. 
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Analyses of an Orchard Soi1 Profile 

HO~. 
PH 

H20 

T.N. 
% 

O.C. 
% 

CaC03 
Eq. % 

Oxalate Dithion. 
Ext. Ext. Sand Silt Clay % 

Fe AI Fe Al % % <2.op <0.2 p 

Ahk 1.5 0.43 7.92 20.49 0.42 0.06 0.88 0.18 27 65 8 s 
Ahek 7.9 0.24 3.57 14.09 0.70 0.19 0.86 0.04 32 56 12 4 
Bmk 8.1 0.02 0.11 1.18 0.14 0.06 0.65 0.02 71 27 2 2 
Aek 8.0 0.02 0.04 0.81 0.11 0.03 0.75 0.02 70 24 6 2 
Btk 7.8 0.05 0.34 1.47 0.19 0.11 0.93 0.03 53 28 19 10 
Ck 8.1 - 18.86 0.11 0.05 0.65 0.02 63 31 6 4 

Pedley Series 

Mapping Symbols: HTN 6, HTN 7. 
Location: SW 14-52-24W5. 
Topography: Gently to moderately rolling. 
Elevation: 3,400 feet. 
Vegetation: White spruce, aspen poplar, buffaloberry, 

feathermosses, grasses. 
Drainage: Well drained. 
Parent Material: Loess, medium textured. 
Family: Brunisolic Gray Luvisol, medium, mixed, al- 

kaline, strongly calcareous, cold-humid. 

HO~. 
L-Hk-2 to 0 inches; partially decomposed plant remains; 

plentiful, fine roots; weakly to moderately effervescent. 
Bmk-0 to 6 inches; dark brown (7.5YR 4/4 m), yellowish 

brown (IOYR 5/ 6 d) sandy loam; weak, fine subangular 

blocky; friable; many, fine interstitial pores; weakly 
effervescent; clear, smooth boundary. 

Aek-6 to 13 inches; light yellowish brown (IOYR 6/4 m), 
pale brown (IOYR 6/3 d) sandy loam; weak, fine sub- 
angular blocky; friable; plentiful, fine roots; many, 
fine interstitial pores; very weakly effervescent; clear, 
smooth boundary. 

Btk-13 to 20 inches; dark yellowish brown (IOYR 4/4 m), 
pale brown (IOYR 6/3 d) sandy loam; weak, coarse 
subangular blocky; friable; few, fine roots; many, fine 
interstitial pores; very weakly effervescent; abrupt, 
smooth boundary. 

Ck-20 to 48 inches; grayish brown (2.5Y 512 m), white 
(10YR 8/ 1 d) sandy loam; single grain; friable; many, 
fine interstitial pores; strongly effervescent; abrupt, 
smooth boundary. 

IICk-48+ inches; Obed till. 

Analyses of a Pedley Soü Profile 

Oxalate Dithion. 

HO~. 
PH 

H20 

T.N. 
% 

O.C. 
% 

CaC03 
Eq. % 

Ext. Ext. Sand Silt Clay % 
Fe Al Fe Al % % <LOp <0.2P 

L-HI< 7.8 - - 11.74 0.06 0.02 0.69 0.00 - - - 
Bmk 1.7 0.06 0.86 0.20 0.07 0.02 1.06 0.00 54 35 11 7 
Aek 8.0 0.02 0.03 0.56 0.04 0.02 0.70 0.02 63 31 6 3 
Btk 7.9 0.03 0.31 0.48 0.05 0.03 0.95 0.05 60 31 9 8 
Ck 8.3 - 16.38 0.03 0.01 0.41 0.02 68 29 3 3 

Hor. 
Drinnan Series L-Hk-1 to 0 inches; semi decomposed litter; strongly effer- 
Mapping Symbol: HTN 8. vescent. 
Location: SW 32-51-24-W5. Ahk-0 to 1 inches; black (5YR 2/1 m) silt loam; weak, 
Topography: Gently rolling. fine granular to single grain; friable; plentifU1, fine TOOtS; 

Elevation: 3,200 feet. many, fine interstitial pores; moderately effervescent; 
Vegetation: Aspen poplar, white spruce, bearberry. abrupt, smooth boundaty. 

Drainage: Rapidly drained. Bmk-1 to 7 inches; reddish brown (5YR 4/4 m) silt loam; 
Parent Material: Loess, medium texture. weak, fine to medium subangular blocky to single grain; 

Family: Orthic Eutric Brunisol, medium over coarse friable; plentiful, fine roots; many, fine interstitial pores; 

skeletal, alkaline, strongly calcareous, cold-humid. weakly effervescent; abrupt, smooth boundary. 
IICk-7+ inches; cobbly gravel; strongly effervescent. 

Analyses of a Drinnan Soi1 Profile 

Hor. 

Ahk 
Bmk 

PH 
H20 

7.6 
7.7 

Oxalate Dithion. 
T.N. O.C. CaC03 Ext. Ext. Sand si1t Clay % 

% % Eq. % Fe Al Fe Al % % <2.0, co.2, 

0.99 25.22 5.25 0.23 0.01 0.62 0.06 9 77 14 6 

0.10 2.11 1.31 0.50 0.14 1.00 0.10 27 57 16 5 
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Percotte Series 

Mapping Symbol: HTN 8. 
Location: NW 26-51-25W5. 
Topography: Strongly rolling to hilly. 
Elevation: 3,200 feet. 
Vegetation: Aspen poplar, white spruce, lodgepole 

pine, bearberry. 
Drainage: Well drained. 
Parent Material: Loess, medium textured. 
Family: Degraded Eutric Brunisol, medium over coarse 

skeletal, mixed, alkaline, strongly calcareous, cold- 
humid. 

L-Hk-1 to 0 inches; partially decomposed plant remains; 
weakly effervescent. 

Ahk-0 to % inch, very dark grayish brown (IOYR 3/2 m) 
silt loam; weak, fine granular; friable; plentiful, fine 
roots; many, fine interstitial pores; moderately effer- 
vescent; clear, smooth boundary. 

Aek-1/2 to 7 inches; light brown (75YR 6/4 m) silt loam; 
weak, fine granular to single grain; friable; plentiful, 
fine roots; many, fine interstitial pores; moderately 
effervescent; clear, smooth boundary. 

Bmk-7 to 12 inches; yellowish red (5YR 4/8 m) loam; 
weak to moderate, fine subangular blocky to single 
grain; friable; few, fine roots; many, fine interstitial 
pores; weakly effervescent; abrupt, smooth boundary. 

IICk-12+ inches; Obed till; grayish brown (2.5Y 5/2 m) 
sandy clay loam till of Cordilleran origin; high content 
of quartzite cobbles; strongly effervescent. 

Analyses of a Percotte Soit Profile 

HO~. 
PH 
Hz0 

T.N. 
% 

O.C. 
% 

CaC03 
Eq. % 

Oxalate Dithion. 
Ext. Ext. Sand Silt Clay % 

Fe Al Fe Al % % <2.O,L <0.2p 

Ahk 7.8 0.40 8.24 7.51 0.78 0.19 1.09 0.12 20 64 16 7 
Aek 8.0 0.12 1.70 4.04 0.35 0.13 0.44 0.03 29 60 Il 5 
Bmk 8.0 0.02 0.44 0.60 0.10 0.04 0.63 0.03 45 50 5 4 

Soils of the Lodge Soi1 Association 

Codesa Series 

IICk-44+ inches; olive brown (2.5Y 4/4 m) clay; amor- 
phous; moderately effervescent. 

Mapping Symbols: LDG 1, LDG 3. 
Location: SW 19-54-14-W5. 
Topography: Undulating. 
Elevation: 2,800 feet. 

Berland Series 

Vegetation: Aspen poplar, dogwood, buffaloberry, wil- 
low, wintergreen, vetch. 

Drainage: Moderately well drained. 
Parent Material: Sandy material overlying till. 
Family: Orthic Gray Luvisol, moderately coarse over 

moderately fine, mixed, acid to neutral, cold-humid. 
Hor. 

Mapping Symbol: LDG 2. 
Location: SE 3-55-21-W5. 
Topography: Gently to moderately rolling. 
Elevation: 3,600 feet. 
Vegetation: Aspen poplar, white spruce, alder, Lab- 

rador tea, feathermosses. 

L-H-2 to 0 inches; semi decomposed deciduous litter; abun- 
dant, fine and medium roots; abrupt, smooth boundary; 
1 to 2 inches. 

Drainage: Moderately well drained. 
Parent Material: Sandy material overlying till. 
Family: Degraded Eutric Brunisol, moderately coarse 

over moderately fine, mixed, acid to neutral, cold- 
humid. 

Hor. 
Ae-0 to 6 inches; light brownish gray (IOYR 6/2 m) sandy 

loam; weak, medium platy; loose; plentiful, fine roots; 
many, fine interstitial pores; gradual, wavy boundary; 
5 to 7 inches. 

Bt-6 to 13 inches; brown (IOYR 5/3 m) sandy loam; few, 
faint yellowish brown (10YR 5/4 m)’ mottles; weak, 
fine subangular blocky; friable; plentiful, fine roots; 
many, fine vescular and interstitial pores; clear, wavy 
boundary; 4 to 8 inches. 

L-H-I to 0 inches; semi decomposed litter; abundant, fine 
roots; abrupt, smooth boundary. 

Ae-0 to 3 inches; light brownish gray (IOYR 6/2 m) loamy 
Sand; few, fine faint mottles; single grain; loose; abun- 
dant, fine roots; many, fine interstitial pores; abrupt, 
wavy boundary; 2 to 4 inches. 

IIBt-13 to 27 inches; dark brown (IOYR 4/3 m) clay loam; 
moderate, fine subangular blocky; firm; few, fine roots; 
many, fine interstitial pores; many, moderately thick 
clayskins; clear, wavy boundary; 12 to 16 inches. 

IIBC-27 to 44 inches; dark grayish brown (2.5Y 4/2 m) 
clay; moderate, medium subangular blocky; Iïrm; com- 
mon, fine interstitial pores; many, thin clayskins; clear, 
wavy boundary; 10 to 20 inches. 

Bm-3 to 13 inches; yellowish brown (IOYR 5/4 m) Sand; 
common, faint mottles; single grain; loose; abundant, 
fine roots; many, fine interstitial pores; abrupt, smooth 
boundary; 10 to 12 inches. 

IIBC-13 to 33 inches; light olive brown (2.5Y 5/4 m) sandy 
loam; few, faint mottles; weak, fine subangular blocky 
to single grain; friable to tïrm; few, fine roots; many, 
fine interstitial pores; gradual, wavy boundary. 

IICk-33+ inches; olive brown (2.5Y 4/4 m) sandy loam; 
single grain; friable; many, fine interstitial pores; sandy 
till; moderately effervescent. 
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Analyses of a Codesa Soi1 Profile 

Hoc. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOd Na K Ca Mg Fe+AI 

L-H 6.1 5.9 1.18 - - 18.1 0.1 3.4 53.3 9.2 - 
Ae 6.9 6.0 0.03 0.28 - 0.6 0.1 0.3 5.0 0.8 - 
Bt 6.4 6.0 0.05 0.54 - 1.6 0.1 0.5 7.0 1.4 - 
IIBt 5.8 5.8 0.05 0.62 - 1.5 0.1 0.6 15.4 4.1 - 
IIBC 6.0 6.0 - - - 1.3 0.1 0.6 19.6 4.2 - 
1ICk 7.3 6.8 - - 2.17 - 0.1 0.5 30.0 4.6 - 

Hor. 
Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

NOj-N P K so4-s Ca Mg AI 
Base 
Sat.% 

Sand 
% 

Silt Clay % 
% < 2.op < 0.2, 

L-H 1 26 309 15 18.9 5.6 - - - - - 
Ae 0 58 128 1 2.1 0.5 0.2 93 61 29 4 2 
Bt tr 68 174 1 3.8 0.8 0.1 98 54 36 10 4 
IIBt tr 4 166 1 9.8 3.9 0.1 99 30 34 36 22 
IIBC 1 2 161 1 12.2 4.9 0.1 99 23 36 41 24 
IICk 0 0 138 1 14.2 4.4 0.0 100 25 35 40 23 

Analyses of a BerIand Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NHdAc Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

L-H 6.2 5.5 0.79 - - 7.2 0.1 3.2 44.6 5.1 - 
Ae 5.8 5.2 0.03 0.21 - 1.3 0.0 0.1 1.7 0.7 0.12 
Bm 6.4 6.8 0.02 0.25 - 0.8 0.0 0.1 3.2 0.6 0.21 
IIBC 6.5 6.4 - - 1.0 0.1 0.2 12.4 2.0 0.33 
IICk 7.7 6.1 - 14.36 - - - - - 0.23 

HO~. 
Easily Available Nutrients (ppm) 

NOyN P K SO,-s 

KCl Ext. Cations (me/ IOOg) 
Ca Mg AI 

Base 
Sat.% 

Sand 
% 

Silt ClaY % 
% <2.0,& < 0.2 ,L 

L-H tr 4 262 10 36.7 3.9 0.2 100 - - - 
Ae 0 8 44 2 6.0 0.2 0.1 98 75 21 4 1 
Bm 0 48 59 1 6.0 0.3 0.0 100 88 8 4 2 
IIBC tr 18 82 0 19.8 1.5 0.1 100 56 29 15 8 
IICk 0 0 52 4 21.0 0.9 0.1 100 64 23 12 6 

Pinto Series 

Mapping Symbol: LDG 4. 
Location: NE 33-52-21-W5. 
Topography: Undulating to gently rolling. 
Elevation: 3,400 feet. 
Vegetation: Lodgepole pine, white spruce, 

berry, Labrador tea, feathermosses. 
Drainage: Moderately well drained. 
Parent Material: Sandy material overlying till. 

Family: Bisequa Gray Luvisol, moderately coarse over 
moderately fine, mixed, acid to neutral, cold-humid. 

Hor. 

buffalo- 

L-H-2 to 0 inches; semi decomposed litter; abundant, fine 
and medium roots; abrupt, smooth boundary. 

Ael-0 to 2 inches; gray (10YR 6/ 1 m) silt loam; weak, 
fine platy; loose; few, fine roots; many, fine inter- 
stitial pores; abrupt, smooth boundary; 1 to 3 inches. 

Bf-2 to 3 inches; dark brown (7SYR 414 m) sandy loam; 
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weak, medium platy; friable; plentifùl, fine roots; many, 
fine tubular and interstitial pores; abrupt, smooth 
boundary; 1 to 2 inches. 

Ae2-3 to 9 inches; light brown (IOYR 6/4 m) sandy loam; 
weak, medium platy; friable; plentiful, fine roots; many, 
fine interstitial pores; abrupt, smooth boundary; 4 to 8 
inches. 

IIBt-9 to 15 inches; yellowish brown (IOYR 5/4 m) loam; 
strong, medium subangular blocky; firm; plentiful, fine 

roots; few, fine tubular pores; abrupt, smooth boundary; 
5 to 8 inches. 

IIBC-15 to 29 inches; olive brown (2.5Y 4/4 m) loam; 
moderate, medium subangular blocky; friable to fïrm; 
common, fine interstitial and tubular pores; clear, 
smooth boundary; 10 to 18 inches. 

Ck-29+ inches; dark grayish brown (2SY 4/2 m) sandy 
loam; amorphous; friable; moderately effervescent. 

Analyses of a Pinto Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 5.5 4.9 0.75 - 19.3 0.8 1.4 41.2 5.1 
Ael 5.8 5.0 0.08 1.25 2.4 0.0 0.2 6.4 0.6 0.14 
Bf 6.1 5.3 0.06 1.07 - 3.4 0.0 0.4 6.2 2.4 1.13 
Ae2 6.4 5.3 0.02 0.15 0.9 0.0 0.1 3.5 0.6 0.17 
IIBt 5.7 5.2 0.04 0.39 1.9 0.1 0.4 14.4 2.9 0.49 
IIBC 6.0 5.6 - - 1.5 0.1 0.3 13.1 2.7 0.50 
IICk 7.9 6.9 - 10.11 - - 0.39 

HO~. 
Easily Available Nutrients (ppm) 

NOJ-N P K so4-s 
KCl Ext. Cations (me/ 1OOg) 

Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt Clay % 
% <2.0,, < 0.2p 

L-H 1 11 147 6 49.4 4.9 0.3 99 - - - 
Ael 0 18 48 4 9.1 0.9 0.4 96 41 56 3 2 
Bf 0 37 134 0 10.0 1.0 0.3 97 51 39 10 5 

Ae2 0 24 42 4 6.6 0.6 0.2 97 61 35 4 2 
IIBt 0 2 146 1 20.6 2.7 0.2 99 46 29 25 16 
IIBC 0 8 118 0 18.9 2.4 0.2 99 51 30 19 10 
IICk 0 12 81 0 14.9 1.6 0.1 99 60 27 13 7 

Peppers Series 
Mapping Symbol: LDG 5. 
Location: SW 7-53-22-W5. 
Topography: Gently to moderately rolling. 
Elevation: 3,400 feet. 
Vegetation: Aspen poplar, white spruce, lodgepole 

pine, buffaloberry, rose, grasses. 
Drainage: Well drained. 
Parent Material: Sandy material overlying till. 
Family: Brunisolic Gray Luvisol, medium over mod- 

erately fine, mixed, acid to neutral, cold-humid. 
Hor. 
L-H-O to 1 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Bm-O to 2 inches; dark reddish brown (5YR 314 m) 

sandy loam; weak, medium subangular blocky; friable; 
plentiful, fine roots; many, fine interstitial pores; abrupt, 
smooth boundary; 1 to 3 inches. 

Ae-2 to 4 inches; yellowish brown (IOYR 5/4 m) loamy 
Sand; single grain; friable; plentiful, fine roots; many, 
fine interstitial pores; clear, wavy boundary; 1 to 3 
inches. 

sandy clay loam; moderate, medium subangular blocky; 
firm; plentiful, fine roots; common, fine tubular and 
vesicular pores; abrupt, smooth boundary; 4 to 9 inches. 

IIBC-10 to 16 inches; light olive brown (2SY 5/4 m) sandy 
loam; weak, medium subangular blocky; common, fine 
interstitial pores, abrupt, smooth boundary; 5 to 8 
inches. 

IICk-164 inches; olive brown (2.5Y 4/4 m) sandy loam; 
amorphous; friable; moderately effervescent. 

Soils of the Jarvis Soi1 Association 

Clouston Series 
Mapping Symbols: JRV 1, JRV 2. 
Location: SW 7-55-21-W5. 
Topography: Strongly rolling to hilly. 
Elevation: 3,400 feet. 
Vegetation: Aspen poplar, lodgepole pine, alder, buf- 

faloberry, Labrador tea, bearberry. 
Drainage: Rapidly drained. 
Parent Material: Gravel-estimated cobble content 

60%. 

Bt-4 to 10 inches; dark yeliowish brown (10YR 4/4 m) 
Family: Orthic Gray Luvisol, coarse skeletal, mixed, 

acid to neutral, cold-humid. 
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Analyses of a Peppers Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 6.6 6.0 1.14 - - 8.3 0.2 2.3 56.0 11.2 - 
Bm 6.8 6.0 0.07 1.44 1.5 0.1 0.3 7.9 1.9 0.49 

Ae 7.1 6.2 0.02 0.21 0.06 0.0 0.1 4.0 1.3 0.19 
Bt 7.2 6.3 0.04 0.55 0.17 0.0 0.4 15.8 4.4 0.62 
IIBC 7.2 6.4 - - 0.39 0.0 0.3 12.9 2.9 0.37 
IICk 7.7 - - 14.69 - - 0.18 

HO~. 
Easily Available Nutrients (ppm) 

N03-N P K so4-s 

KCl Ext. Cations (me/ 1OOg) 
Ca Mg AI 

Base 
Sat.70 

Sand 
% 

Silt Clay % 
% <2.or < 0.2 P 

L-H 1 7 202 6 49.5 5.9 0.2 100 - - - - 
Bm 0 47 67 4 12.7 0.9 0.0 100 52 40 8 3 

Ae 0 16 44 1 6.7 0.5 0.1 99 84 II 5 2 
Bt 0 15 111 5 21.4 2.8 0.1 100 55 23 22 13 
IIBC 0 38 80 5 17.0 2.0 0.1 99 64 23 13 7 
11Ck 0 20 61 2 9.7 0.6 0.1 99 55 38 7 3 

Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ae-0 to 7 inches; gray (IOYR 6/1 m) loamy Sand; weak, 

fine platy to single grain; loose; abundant, fine roots; 
many, fine interstitial pores; clear, smooth boundary; 
4 to 6 inches. 

common, thin clayskins; abrupt, smooth boundary; 4 
to 8 inches. 

BC-13 to 28 inches; light olive brown (2.5Y 5/4 m) loamy 
Sand; single grain; loose; abundant, fine roots; many, 
fine interstitial pores; gradual, smooth boundary; 12 
to 20 inches. 

Bt-7 to 13 inches; yellowish brown (IOYR 5/4 m) sandy Ck-28+ inches; olive brown (2.5Y 4/4 m) Sand; single 
loam; moderate, medium subangular blocky; friable to grain; loose; many, fine interstitial pores; strongly 
firm; abundant, fine roots; many, fine interstitial pores; effervescent. 

Analyses of a Clouston Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid N&Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1W) Na K Ca Mg Fe+Al 

Ae 6.0 5.5 0.05 0.63 1.6 0.0 0.2 3.0 0.9 -. 
Bt 6.6 6.0 0.05 0.67 - - 1.0 0.0 0.1 9.4 2.4 
Ck 7.9 16.19 - - - - - - - 

Hoc. 

Ae 
Bt 
Ck 

Easily Available Nutrients (ppm) KCl Ext. Cations (me/ IOOg) Base Sand Silt Clay % 
NOJ-N P K socs Ca Mg Al Sat.% % % <2.op I< 0.2p 

0 6 55 2 6.3 0.4 0.0 100 74 23 3 2 
0 2 50 2 13.9 1.6 0.0 100 69 14 17 Il 
tr 0 17 1 7.1 0.3 0.0 100 89 8 3 2 

Gregg Series 

Mapping Symbol: JRV 1. 
Location: NE l-54-26-W5. 
Topography: Moderately rolling. 
Elevation: 3,800 feet. 
Vegetation: Lodgepole pine, white spruce, buffalo- 

berry, bearberry, feathermosses. 

Drainage: Rapidly drained. 
Parent Material: Gravel-estimated cobble content 

40%. 
Family: Degraded Eutric Brunisol, coarse skeletal, 

mixed, acid to neutral, cold-humid. 
Hor. 
L-H-l to 0 inches; semi decomposed litter; abundant, fîne 
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and medium roots; abrupt, smooth boundary. 

Ae-0 to 3 inches; gray (10YR 6/ 1 m) sandy loam; weak, 
fine platy to single grain; loose; abundant, fine roots; 
many, fine interstitial pores; abrupt, smooth boundary; 
2 to 5 inches. 

abundant, fine and medium roots; many, fine inter- 
stitial pores; gradual, smooth boundary; 5 to 9 inches. 

BC-9 to 14 inches; light yellowish brown (IOYR 614 m) 
loamy Sand; single grain; loose; plentiful, fine roots; 
many, fine interstitial pores; abrupt, smooth boundary; 
4 to 7 inches. 

Btj-3 to 9 inches; brown (7.5YR 514 m) loamy Sand; weak, Ck-14+ inches; light olive brown (2.5Y 5/4 m) sandy loam; 
fine subangular blocky to single grain; friable; single grain; loose; strongly effervescent. 

Analyses of a Gregg Soi1 Profile 

HO~. 

Exch. 

PH T.N. O.C. CaC03 Acid N&Ac Ext. Cations (me/ IOOg) Oxalate 
H20 CaC12 % % Eq.% (me/ Ws) Na K Ca Mg Fe +AI 

Ae 5.2 4.4 0.04 0.95 - 2.1 0.0 0.1 2.0 0.4 0.07 
Btj 5.7 - 0.03 0.27 - 2.2 0.0 0.1 2.5 1.6 0.25 
BC 6.0 4.8 - - - 1.2 0.0 0.1 2.2 0.9 0.14 
Ck 7.8 6.0 - 28.38 - - - 0.13 

HO~. 
Easily Available Nutrients (ppm) 

N03-N P K so4-s 

KCl Ext. Cations (me/ IOOg) 

Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt Clay % 
% <2.0r < 0.2, 

Ae 0 5 20 1 5.1 0.2 0.4 93 66 32 2 1 
Btj 0 16 56 0 6.1 0.5 0.3 96 77 18 5 3 
BC 0 8 28 0 5.0 0.4 0.1 98 84 14 2 1 
Ck 0 0 18 1 6.6 0.2 0.0 100 82 2 16 11 

Hightower Series 
Mapping Symbol: JRV 3. 
Location: NW 12-54-26W5. 
Topography: Moderately to strongly rolling. 
Elevation: 4,000 feet. 
Vegetation: Lodgepole pine, white spruce, Labrador 

tea, bearberry, grasses, feathermosses. 
Drainage: Rapidly drained. 
Parent Material: Gravel-estimated cobble content 

60%. 
Family: Bisequa Gray Luvisol, coarse skeletal, mixed, 

acid to neutral, cold-humid. 

Hor. 
L-H-I to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 
Ae-0 to 2 inches; gray (IOYR 6/ 1 m) sandy loam; weak, 

fine platy to single grain; loose; plentiful, fine roots; 

many, fine interstitial pores; abrupt, wavy boundary; 
1 to 4 inches. 

Bf-2 to 4 inches; strong brown (7.5YR 5/6 m) sandy loam; 
weak, medium subangular blocky to single grain; loose, 
plentiful, fine roots; many, fine interstitial pores; clear, 
wavy boundary; 1 to 3 inches. 

Ae2-4 to 9 inches; brownish yellow (IOYR 6/6 m) sandy 
loam; weak, medium platy to single grain; loose; 
plentiful, fine roots; many, fine interstitial pores; clear 
wavy boundary; 4 to 6 inches. 

Bt-9 to 14 inches; brownish yellow (IOYR 6/6 m) sandy 
loam; moderate, medium subangular blocky; friable 
to firm; few, fine roots; common, fine interstitial pores; 
gradual, smooth boundary; 3 to 7 inches. 

BC-14 to 16 inches; brownish yellow (IOYR 6/6 m) sandy 
loam; single grain; loose; many, fine interstitial pores; 
abrupt, smooth boundary; 1 to 3 inches. 

Ck-16+ inches; olive brown (2.5Y 4/4 m) sandy loam; 
single grain; loose; moderately effervescent. 

Analyses of s Hightower Soi1 Profile 

Exch. 

HO~. 
PH T.N. O.C. CaC03 Acid NHdAc Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1 IO8) Na K Ca Mg Fe +AI 

Ae 5.6 0.04 0.65 - 2.4 0.0 0.1 3.0 0.6 0.08 
Bf 6.2 0.05 0.90 - 3.6 0.0 0.2 3.2 0.6 1.01 
Bt 5.6 0.03 0.49 - 2.3 0.0 0.2 6.7 2.1 0.42 
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Hor. 
Easily Available Nutrients (ppm) 

N03-N P K so4-s 

KCI Ext. Cations (me/ IOOg) 
Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt 
% 

Clay % 
<2.OF < 0.21* 

Ae - - - - - 59 37 4 2 
Bf - - - - - - - 55 33 12 4 
Bt - - - - - 64 19 17 8 

Soils of the Summit SoilAssociation and medium roots; abrupt, smooth boundary. 
Ae-0 to 2 inches; gray (10YR 6/ 1 m) silt loam; weak, fine 

Judy Series platy; friable; plentiful, fine roots; many, fine inter- 
Mapping Symbol: SMT 1. stitial and vesicular pores; clear, smooth boundary; 1 to 

Location: SE 22-56-19-W5. 3 inches. 

Topography: Gently rolling. Bf-2 to 4 inches; yellowish brown (IOYR 5/8 m) silt loam; 
Elevation: 4,000 feet. weak, fine subangular blocky; friable; plentiful, fine 

Vegetation: Lodgepole pine, Labrador tea, feather- roots; common, fine vesicular and interstitial pores; 
clear, wavy boundary; 1 to 3 inches. mosses. 

Drainage: Well drained. Bt-4 to 14 inches; yellowish brown (IOYR 5/6 m) silt loam; 

Parent Material: Pre-glacial cobbly gravels. 
moderate, medium subangular blocky; fine roots; many, 

Family: Bisequa Gray Luvisol, medium skeletal, 
fine interstitial pores; few, thin clayskins; gradual, wavy 

mixed, acid to neutral, cold-humid. 
boundary; 8 to 12 inches. 

BC-14+ inches; dark yellowish brown (IOYR 4/4 m) sandy 
Hor. clay loam; amorphous; friable; estimated cobble 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine content 60-80s. 

Analyses of a Judy Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid NH~Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC 12 % % Eq.% (me/ W3) Na K Ca Mg Fe+Al 

L-H 
Ae 
Bf 
Bt 
BC 

5.3 - - - - 18.0 0.1 1.1 11.0 1.5 
4.8 0.05 0.70 - 4.4 0.0 0.2 1.9 2.4 0.15 
5.6 0.08 1.80 6.3 0.0 0.1 1.9 0.9 1.71 
5.0 0.04 0.64 - 6.2 0.0 0.1 5.3 1.6 0.70 
4.7 - - - - 3.6 0.0 0.1 6.3 3.9 0.25 

Hor. 

Easily Available Nutrients (ppm) 
NOyN P K SO4s 

KCl Ext. Cations (me/ 1OOg) 

Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt 

% 

Clay % 
<2.op CO.2 P 

L-H - - - - - - - 
Ae - - - 34 60 6 2 
Bf - - - - 23 67 10 2 
Bt - - - - 27 49 24 14 
BC - - - - - - 17 - 62 15 23 

Soils of the Maskuta Soi1 Association Hor. 
Modeste Series 
Mapping Symbol: MSK 1. 
Location: SW 21-55-IS-W5. 
Topography: Strongly rolling. 
Elevation: 3,800 feet. 

L-H-2 to 0 inches; semi decomposed coniferous litter; 
abundant, fine and medium roots; abrupt, smooth 
boundary; 2 to 6 inches. 

Vegetation: Lodgepole pine, white spruce, aspen 
poplar, rose, bearberry, feathermosses. 

Parent Material: Paskapoo Formation; weathered 
sandstone. 

Ael-0 to 4 inches; light brownish gray (IOYR 6/2 m) loam; 
moderate, medium platy; friable; abundant, fine roots; 
common, fine vesicular pores; gradual, wavy boundary; 
2 to 6 inches. 

Family: Orthic Gray Luvisol, moderately coarse, 
mixed, acid to neutral, cold-humid. 

Ae2-4 to 9 inches; pale brown (IOYR 6/3 m) sandy loam; 
weak, medium platy; friable; abundant, fine roots; 
common, fine vesicular pores; gradual, wavy boundary; 
6 to 10 inches. 

Btl-9 to 23 inches; yellowish brown (IOYR 5/6 m) sandy 

SOIL SURVEY-HINTON-EDSON AREA 109 



loam; weak, fine subangular blocky; friable; few, fine 
roots; many, fine tubular pores; common, thin clayskins; 
gradual, irregular boundary; 12 to 16 inches. 

Bt2-23 to 33 inches; light olive brown (2.5Y 5/4 m) sandy 
loam; weak, fine subangular blocky to amorphous; 
friable; few, fine roots; many, fine tubular pores; few, 
thin clayskins; gradual, wavy boundary; 8 to 14 inches. 

BC-33 to 48 inches; olive brown (2.5Y 4/4 m) sandy loam; 
amorphous; firm; very few, fine roots; common, fine 
tubular pores; clear, wavy boundary; 13 to 18 inches. 

Ck-48+ inches; olive brown (2.5Y 4/4 m) sandy loam; 
amorphous; firm; strongly calcareous; moderately con- 
solidated, medium grained sandstone. 

Analyses of a Modeste Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ LOOg) Oxalate 

H20 Ca02 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 5.9 5.4 1.16 - 15.0 0.0 2.4 42.1 4.3 - 
Ael 5.9 5.2 0.06 0.98 - 2.5 0.1 0.3 6.9 1.3 - 
Ae2 6.4 5.7 0.03 0.36 0.9 0.0 0.3 6.4 0.8 
Btl 6.2 5.8 0.02 0.26 1.0 0.0 0.3 9.4 2.4 
Bt2 6.1 5.1 0.02 0.29 1.0 0.0 0.3 8.9 2.4 
BC 6.4 5.9 - - 0.8 0.0 0.3 9.4 1.6 - 
Ck 7.7 1.4 - 9.33 - - - 

HO~. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ IOOg) 

NOyN P K so4-s Ca Mg Al 

Base 

Sat.% 

Sand 

% 

Silt 

% 
Cray % 

<2.OP < 0.2 p 

L-H 2 39 225 8 15.0 5.4 - - - 
Ael 0 48 116 7 2.1 0.9 0.2 95 50 39 11 4 
Ae2 0 16 114 6 2.5 0.9 0.2 94 67 24 9 2 
Btl 0 Il 118 2 4.9 2.1 0.2 97 68 17 15 7 
Bt2 tr 8 114 2 5.3 2.3 0.3 96 63 22 15 6 
BC 0 2 108 2 5.4 1.8 0.1 99 62 23 15 5 
Ck 0 0 88 1 6.2 1.3 0.0 100 65 22 13 7 

Levi Series Aej-0 to 1 inches; yellowish brown (IOYR 5/4 m) silt 
Mapping Symbols: MSK 2, MSK 3. loam; weak, fine subangular blocky to platy; friable; 
Location: NW 15-53-24-W5. plentiful, fine roots; common, fine vesicular pores; 
Topography: Strongly rolling to hilly. abrupt, smooth boundary; 1 to 2 inches. 

Elevation: 4,400 feet. Btj-1 to 7 inches; yellowish brown (10YR 5/4 m) silt loam; 
Vegetation: White spruce, alpine fir, rose, bearberry, moderate, medium subangular blocky; friable; few, fine 

feathermosses. roots; few, fine tubular pores; abrupt, smooth boundary; 

Drainage: Well drained. 5 to 8 inches. 

Parent Material: Bedrock, Paskapoo or Brazeau BC-7 to 19 inches; light olive brown (2.5Y 5/4 m) silt loam; 

Formation. weak, medium subangular blocky; friable; few, fine 

Family: Degraded Eutric Brunisol, medium, mixed, 
roots; few, fine interstitial pores; abrupt, smooth 

acid to neutral, cold-humid. 
boundary; 10 to 15 inches. 

Hor. 
C-19+ inches; light olive brown (2.5Y 5/4 m) sandy loam; 

L-H-3 to 0 inches; semi decomposed litter; plentiful, fine 
friable; contains much fragmented, partially weathered 

and medium roots; abrupt, smooth boundary. 
bedrock. 

Analyses of a Levi Soi1 Profile 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NQAc Ext. Cations (me/ 1OOg) Oxalate 

fg0 CaCl2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+AI 

L-H 6.7 6.3 1.30 - 10.5 0.1 2.4 86.5 9.5 - 
Aej 6.3 5.8 0.12 1.69 2.6 0.0 0.4 14.4 2.4 0.54 
Btj 5.8 5.8 0.08 0.90 - 2.0 0.0 0.5 14.9 2.9 0.36 
BC 5.5 5.8 - 1.9 0.0 0.3 14.9 4.5 0.28 
C 5.9 5.7 - - 1.2 0.0 0.2 11.4 3.0 0.18 
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HO~. 
Easily Available Nutrients (pprn) KCJ Ext. Cations (me/IOOg) 

NOyN P K so4-s Ca Mg Al 
Base 

Sat.% 
Sand 

% 
Silt Clay % 
% <2.op <0.2p 

L-H 1 tr 221 12 67.8 6.3 0.2 100 - - - 
Aej 0 5 135 4 19.4 2.3 0.0 100 33 50 17 7 
Btj 0 4 160 5 20.3 3.1 0.1 100 27 53 20 8 
BC 0 4 85 0 21.2 3.8 0.1 100 29 58 13 6 
C 0 4 70 0 16.8 2.6 0.2 99 69 23 8 4 

Cadomin Series 
Mapping Symbol: MSK 4. 
Location: SE 31-47-23-W5. 
Topography: Strongly rolling to hilly. 
Elevation: 5,000 feet. 
Vegetation: Lodgepole pine, alder, feathermosses, 

grass. 
Drainage: Well drained. 
Parent Material: Bedrock, Foothills Region. 
Family: Degraded Dystric Brunisol, medium, mixed, 

acid, cold-humid. 
Hor. 
L-H-2 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; abrupt, smooth boundary. 

Aej-0 to 2 inches; light brownish gray (10YR 6/2 m) silt 
loam; weak, fine subangular blocky to single grain; 
friable; plentiful, fine roots; many, fine interstitial and 
vesicular pores; abrupt, smooth boundary; 1 to 3 inches. 

Bm-2 to 6 inches; yellowish brown (IOYR 5/4 m) silt loam; 
moderate, medium subangular blocky; friable; plentiful, 
fine roots; common, fine interstitial and tubular pores; 
abrupt, smooth boundary; 3 to 6 inches. 

BC-6+ inches; light brownish gray (IOYR 6/ 2 m) silt loam; 
friable; few, fine pores; estimated content of frag- 
mented bedrock is 40%. 

Analyses of a Cadomin Soi1 Protïle 

HO~. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1008) Oxalate 

H20 CaC12 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

L-H 4.7 1.00 - - - 40.7 0.0 1.2 19.8 10.2 
Aej 4.4 0.12 2.95 10.7 0.0 0.2 3.7 1.3 0.40 
Bm 5.0 0.09 1.68 - 10.4 0.0 0.2 2.5 1.3 0.84 
BC 5.3 - - - 4.8 0.0 0.1 2.0 1.8 0.54 

HO~. 
Easily Available Nutrients (ppm) 

NOyN P K sq-s 

KCl Ext. Cations (me/ 1OOg) 
Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt 
% 

Clay % 
<2.0, < 0.2 p 

L-H 1 32 82 4 26.6 3.5 0.4 99 - - 
Aej 0 36 61 2 4.3 0.5 6.3 43 29 59 12 4 
Bm 0 36 56 1 2.7 0.3 6.3 32 29 59 12 4 
BC 0 50 52 0 2.0 0.4 2.9 45 30 59 11 3 

Sterco Series and medium roots; abrupt, smooth boundary. 

Mapping Symbol: MSK 5. 
Location: SW 4-48-24-W5. 
Topography: Hilly to very hilly. 
Elevation: 5,000 feet. 
Vegetation; Lodgepole pine, alder, Labrador tea, 

feathermosses. 
Drainage: Well drained. 
Parent Material: Bedrock, Foothills Region. 
Family: Orthic Gray Luvisol, medium, mixed, acid, 

cold-humid. 
Hor. 
L-H-l to 0 inches; semi decomposed litter; abundant, fine 

Ae-1 to 3 inches; pinkish gray (7.5YR 6/2 m) loam; weak, 
fine platy; friable; plentiful, fine roots; common, fine 
interstitial and vesicular pores; abrupt, smooth boun- 
dary; 1 to 4 inches. 

Bt-3 to 7 inches; yellowish brown (10YR 5/4 m) loam; 
moderate, fine subangular blocky; friable; plentiful, 
fine roots; common, fine interstitial pores; abrupt, 
smooth boundary; 2 to 6 inches. 

BC-7+ inches; yellowish brown (10YR 5/6 m) sandy loam; 
amorphous; friable; few, fine roots; common, fine inter- 
stitial pores; estimated content of fragmented bedrock 
is 50%. 
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Analyses of a Sterco Soü Profile 

Exch. 

HO~. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ IOOg) Oxalate 

Hz0 CaCl2 % % Eq.% 0-w 1OOg) Na K Ca Mg Fe+Al 

L-H 4.6 4.3 1.02 - 35.7 0.1 2.1 19.7 1.0 - 
Ae 4.8 4.0 0.08 2.10 7.8 0.1 0.3 3.2 0.4 
Bt 5.2 4.2 0.07 1.33 6.4 0.1 0.2 3.2 0.4 
BC 5.5 4.5 6.3 0.0 0.1 3.5 0.6 - 

Hor. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 

NOj-N P K so4-s Ca Mg Al 
Base 

Sat.% 
Sand 

% 

Si1t Clay % 
% ao/l <0.2 p 

L-H 1 II 168 7 21.7 2.7 0.6 98 - - - 
Ae 0 24 64 4 4.4 0.6 4.3 54 48 41 11 3 
Bt 0 30 51 1 4.5 0.6 3.5 59 47 39 14 4 
BC 0 9 37 0 5.6 0.5 1.8 77 62 27 II 3 

Soils of the Erith Complex 
Typical Profile 

Mapping Symbol: ETH 1. 
Location: NE 3-58-19-W5. 
Topography: Undulating. 
Elevation: 3,800 feet. 
Vegetation: Black spruce, white spruce, Labrador tea, 

bog cranberry, feathermosses. 
Drainage: Poorly drained. 
Parent Material: Till. 
Classification: Peaty Low Humic Eluviated Gleysol. 
HO~. 
Om-8 to 0 inches; semi decomposed litter; abundant, fine 

and medium roots; dominantly of moss origin; abrupt, 
smooth boundary; 2 to 16 inches. 

Aeg-0 to 4 inches; gray (IOYR 6/ 1 m) sandy loam; many, 

fine, prominent, yellowish brown (IOYR 5/4 m) 
mottles; moderate, medium platy; friable; abundant, 
fine roots; many, fine pores; clear, wavy boundary; 3 

’ to 6 inches. 
ABg-4 to 10 inches; light olive brown (2SY 5/4 m) loam; 

many, medium prominent, yellowish brown (IOYR 
5/6 m) mottles; strong, fine subangular blocky; friable; 
plentiful, fine roots; many, fine pores; clear, wavy 
boundary; 4 to 7 inches. 

Btg-10 to 22 inches; light olive brown (2.5Y 5/4 m) clay 
loam; many, medium, prominent, yellowish brown 
(IOYR 5/8 m) mottles; moderate, fine subangular 
blocky; firm; many, fine interstitial pores; gradual, wavy 
boundary; 10 to 14 inches. 

Cg-22+ inches; dark yellowish brown (IOYR 4/4 m) sandy 
clay loam; many, coarse, prominent, yellowish brown 
(IOYR 5/8 m) mottles; amorphous. 

Analyses of an Erith 1 Soi1 Profile 

Exch. 

Hor. 
PH T.N. O.C. CaCO3 Acid N$Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaC12 % % Eq.% (me/ 1 0%) Na K Ca Mg Fe+Al 

Om 3.8 - 0.72 - 57.5 0.2 1.6 10.0 2.0 - 
Aeg 4.2 3.6 0.09 1.95 11.5 0.1 0.2 1.0 0.7 

A& 5.1 4.2 0.04 0.53 - 6.5 0.0 0.1 1.5 0.2 - 
Btg 4.6 4.2 0.04 0.46 6.0 0.1 0.3 6.7 3.2 - 
cg 4.9 4.4 - - - 2.9 0.0 0.2 7.7 4.1 - 

Hor. 
Easily Available Nutrients (ppm) 

NOj-N P K SO44 
KCI Ext. Cations (me/ 1008) 
Ca Mg Al 

Base 
Sat.% 

Sand 
% 

Silt 
% 

Ch % 
<2.op < 0.2 p 

Om 2 18 170 12 17.6 8.0 - - - - - _ 

Aeg 0 4 96 2 4.1 2.0 0.2 54 38 8 6 
A& tr 2 108 2 8.2 4.6 0.2 - 49 35 16 10 
W 0 2 102 1 7.8 4.1 0.4 39 34 27 16 
cg 0 2 76 1 6.2 2.8 0.2 60 19 21 18 
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Typical Profile 
Mapping Symbol: ETH 2. 
Location: SE 25-53-1’7-W5. 
Topography: Gently undulating. 
Elevation: 3,000 feet. 
Vegetation: Black spruce, feathermosses. 
Drainage: Very poorly drained, high water table. 
Parent Material: Lacustrine material. 
Classification: Peaty Orthic Humic Gleysol. 
Hor. 
Om-10 to 0 inches; semi decomposed litter; very dark gray 

(IOYR 3/1 m); abundant, fine roots; abrupt, smooth 
boundary. 

Ah-O to 6 inches; very dark brown (IOYR 2/2 m) silt loam; 
amorphous; friable; plentiful, fine roots; clear, wavy 
boundary; 4 to 16 inches. 

Bg-6 to 14 inches; dark grayish brown (2SY 4/2 m) loam; 
many, medium, prominent, yellowish brown (10YR 
5/6 m) mottles; amorphous; friable; diffuse, wavy 
boundary; 16 to 24 inches. 

Ckg-14+ inches; olive (5Y 5/4 m) silty clay; many, faint 
mottles; amorphous; friable. 

Analyses of an Erith 2 Soi1 Profile 

Hor. 

Exch. 
PH T.N. O.C. CaC03 Acid NH4Ac Ext. Cations (me/ 1OOg) Oxalate 

H20 CaCl2 % % Eq.% (me/ 1OOg) Na K Ca Mg Fe+Al 

Om 7.0 - - - 8.7 1.8 1.0 94.6 41.9 - 
Ah 6.8 - 1.10 31.09 6.6 0.3 0.1 115.5 23.5 - 
Bg 7.1 - 0.03 0.38 0.24 0.5 0.1 0.2 11.2 7.3 - 
Ckg 7.9 - - 10.88 - - - - - 

HO~. 
Easily Available Nutrients (ppm) KCl Ext. Cations (me/ 1OOg) 

NOS-N P K so4-s Ca Mg Al 
Base 

Sat.% 

Sand 
% 

Silt Clay % 
% <2.0* <0.2 j& 

Om - - - - - - - - - - 

Ah - - - 19 67 14 8 
Bg - - - - - - - - 36 42 22 9 
‘% - - - - - - - - 4 40 56 22 

Typical Profile 

Mapping Symbol: ETH 3. 
Location: NW 3453-20-W5. 
Topography: Gently undulating. 
Elevation: 3,000 feet. 
Vegetation: Black spruce, white spruce, lodgepole 

pine, Labrador tea, feathermosses. 
Drainage: Very poorly drained, high water table. 
Parent Material: Till. 
Classification: Peaty Orthic Gleysol. 
Hor. 
Of-14 to 8 inches; semi decomposed litter; abundant, fine 

roots; mostly moss derived; clear, wavy boundary; 4 to 
8 inches. 

Oh-8 to 0 inches; highly decomposed litter; very dark gray 
(IOYR 3/ 1 m)i amorphous; plentiful, fine roots; clear, 
wavy boundary; 7 to 10 inches. 

Bg-0 to 10 inches; olive gray (2.5Y 5/2 m) silt loam; many, 
medium, prominent, yellowish brown (IOYR 5/6 m) 
mottles; weak, fine granular; firm; common, fine inter- 
stitial pores; clear, wavy boundary; 8 to 13 inches. 

Ckg-10+ inches; light olive brown (2.5Y 5/4 m) loam; 
many, medium, prominent, yellowish brown (IOYR 
5/8 m) mottles; amorphous; firm; strongly effervescent. 

Analyses of an Erith 3 Soi1 Profile 

HO~. 

Exch. 

PH T.N. O.C. CaC03 Acid NI-JqAc Ext. Cations (me/ 1OOg) Oxalate 
H20 CaCl2 % % Eq.% (me/ IOOg) Na K Ca Mg Fe+AI 

Of 5.7 5.4 0.74 - - 14.4 0.7 1.3 64.3 12.5 
Oh 7.4 6.8 1.45 - 0.25 - 1.6 0.2 178.2 19.5 - 
Bis 7.4 7.0 0.04 0.44 0.52 - - 0.3 0.3 11.9 3.2 
Ch 7.7 7.2 9.23 - - - - - - 

SOIL SURVEY-HINTON-EDSONARE4 113 



Hoc. 

Easily Available Nutrients (ppm) KCI Ext. Cations (me/ IOOg) 

N03-N P K SO -2 Ca Mg Al 
Base 

Sat.% 

Sand 

% 

Silt Clay % 
% <2.0a < 0.2 p 

Of 6 15 118 11 22.2 9.2 - - - - 
Oh tr tr 26 12 36.2 11.6 - - - - 
Bg 1 2 94 2 6.9 2.6 0.2 - 32 51 17 11 
Ch 0 0 88 1 5.3 2.0 0.0 47 45 8 7 

Soils of the Fickle Complex 

Typical Profile 
Mapping Symbol: FKE 1. 
Location: NW 21-54-16-W5. 
Topography: Gently undulating. 
Elevation: Variable. 
Vegetation: Black spruce, tamarack, dwarf birch, 

willow, feathermosses. 
Drainage: Very poorly drained, high water table. 
Parent Material: Organic material. 
Classification: Typic Mesisol. 
Hor. 
Of-52 to 42 inches; dark reddish brown (5YR 3/4 m) about 

70% fibre; very weakly layered; spongy; abundant, very 
fine and fine roots; predominantly sphagnum and 
feathermoss peat; abrupt, smooth boundary. 

Oml-42 to 28 inches; very dark gray (5YR 3/ 1 m) about 
40% fibre; very weakly layered; compacted to feltlike; 
abundant, very fine roots; slightly discernible feather- 
moss peat; clear, smooth boundary. 

Om2-28 to 8 inches; very dark gray (5YR 3/1 m) about 
30% fibre; very weakly layered; compacted to feltlike; 
abundant, very fine roots; slightly discernible feather- 
moss peat; clear, smooth boundary. 

Oh-8 to 0 inches; dark reddish brown (5YR 2/2 m) about 
10% fibre; compacted; few, very fine roots; amorphous; 
undiscernible mosses; abrupt, smooth boundary. 

Cg-O+ inches; gray (N5 m) clay; amorphous; sticky. 
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APPENDIX C 

DEFINITION OF DESCRIPTIVE TERMS 
Throughout this report frequent use is made of descriptive 

terms in describing features of significance within the map area. 
The following are definitions of some of these descriptive terms. 
1. SOIL TEXTURE 

(a) Soi1 Separates (Particle Size) ou which Textural Classes 
are Based 

Diameter in 
Separates Millimeters 

Very Coarse Sand (V C. S .) 2.0 -1.0 
Coarse Sand (C. S .) 1.0 -0.5 
Medium Sand (M . S .) Sand (S.) . . 0.5 -0.25 
Fine Sand (F. S .) 0.25-o. 10 
Very Fine Sand (V.F.S.) 0.10-0.05 
Silt (Si.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.05-0.002 
Clay (C.) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . less than 0.002 
Fine Clay (F. C.) ..___._........__.................................... less than 0.0002 

(b) Proportions of Soils Separates in Various Soi1 Textural 
Classes 

From: Toogood, J. A. 1958. A Simplified Textural Clas- 
sification Diagram. Can. J. Soi1 Sci. 38:54-55. 
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A further separation of sands is made according to the pre- 
valence of different sized sand fractions. Medium and coarse 
sands may contain over 25 percent coarse sand but not over 50 
percent fine sands. Fine and very fine sands must contain over 
50 percent of the respective fine sand fractions. 

The soi1 textural classes are grouped according to the National 
Soi1 Survey Committee of Canada as follows: 

(a) Course-texfured-sands, loamy sands. 
(b) Moderately course-rextured-sandy loam, fine sandy loam. 
(c) Medium-textured-very fine sandy loam, loam, silt loam, silt. 
(d) Moderately fine-textured-sandy clay loam, clay loam, silty 

clay loam. 
(e) Fine-textured-sandy clay, silty clay, clay (40-60s). 
(f) Veryfine-texfured-heavy clay (more than 60% clay). 

2. SOIL STRUCTURE AND CONSISTENCE 
Soi/ structure refers to the aggregation of the primary soi1 

particles into compound particles, or clusters of primary particles, 
which are separated from adjoining aggregates by surfaces of 
weakness. The aggregates differ in grade of development (degree 
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of distinctness) as follows: weak, moderate, and strong. They 
vary in class (size) as follows: very fine, fine, medium, coarse, 
and very coarse. They also vary in kinds (character of the faces 
and edges of the aggregates). The kinds mentioned in this report 
are: Sing/e-grain-loose, incoherent mass of individual particles as 
in sands. Blocky-faces rectangular and flattened, vertices sharply 
angular. Subangular blocky-faces subrectangular, vertices most- 
ly oblique, or subrounded. Columnar-vertical edges near top of 
columns are not Sharp (columns may be flat-topped, round- 
topped, or irregular). Granular-spheroidal, characterized by 
rounded vertices. Plary-horizontal planes more or less developed. 

Soi1 consisfence comprises the attributes of soi1 materials that 
are expressed by the degree and kind of cohesion and adhesion 
or by the resistance to deformation and rupture. lt deals with 
the strength and nature of the forces of attraction within a soi1 
mass. The terms used in describing soils in this report follow: 
L’ose-noncoherent. Friable (specifies friable when moist)-soi1 
material crushes easily under gentle to moderate pressure be- 
tween thumb and forefinger, and coheres when pressed together. 
Firm (specifies firm when moist)-soi1 material crushes under 
moderate pressure between thumb and foreiïnger but resistance 
is distinctly noticeable. Hard (specifies hard when dry)-mod- 
erately resistant to pressure, cari be broken in the hands without 
difficulty but rarely breakable between thumb and forefinger. 
Compact-term denotes a combination of firm consistence and 
a close packing or arrangement of particles. Plastic (specifies 
plastic when wet)-wire formable by rolling the soi1 between the 
thumb and forefinger and moderate pressure required for defor- 
mation of the soi1 mass. 

3. SOIL MOISTURE CLASSES 
Soi1 moisture classes are defined in terms of (a) actual 

moisture content in excess of field moisture capacity, and (b) the 
extent of the period during which such excess water is present 
in the plant root zone. 
(1) Rapidly drained-soi1 moisture content seldom exceeds field 

capacity in any horizon except immediately after water 
additions. 

(2) WeU-drained-soi1 moisture content does not normally exceed 
field capacity in any horizon except possibly the C, for a 
signifïcant part of the year. 

(3) Moderately well-drained-soi1 moisture in excess of field 
capacity remains for a small but significant period of the 
year. 

(4) Imperfectly drained-soi1 moisture in excess of field capacity 
remains in subsurface horizons for moderately long periods 
during the year. 

(5) Poorly drained-soi1 moisture in excess of field capacity re- 
mains in a11 horizons for a large part of the year. 

(6) Very poorly drained-free water remains at or within 12 
inches of the surface most of the year. 

Specific reference to surface drainage may be designated in 
terms of run-off and described as high, medium, low, or ponded. 
Similarly, specific reference to the characteristics of horizons 
within the profile may be designated in terms of permeability 
or percolation and described as rapid, moderate, slow, very slow, 
and none. 

4. CALCAREOUS CLASSES 
The Canada Soi1 Survey Committee (1970) has set the fol- 

lowing nomenclature and limits for calcareous grades: 
1. Weakly calcareous l-5 per cent calcium carbonate equivalent. 

2. Moderately calcareous 6Ll5 per cent calcium carbonate equiv- 
alent. 

3. Strongly calcareous 16-25 per cent calcium carbonate equiv- 
alent. 

4. Very strongly calcareous 26-40 per cent calcium carbonate 
equivalent. 

5. Extremely calcareous 40 per cent calcium carbonate equiv- 
alent. 
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5. REACTION CLASSES of the grain-size distribution curve.* Representative soi1 types 
The reaction classes and terminology adopted by the Canada found in each of these secondary groups are shown in Table 

Soi1 Survey Committee (1970) are as follows: 51 under the heading “Typical names.” 

PW$O) PHW~OI 
Extremely acid 
Very strongly acid 
Strongly acid 
Medium acid 
Slightly acid 

4.5 Neutral 6.6-7.3 
4.6-5.0 Mildly alkaline 7.4-7.8 
5.1-5s Moderately alkaline 7.9-8.4 
5.6-6.0 Strongly alkaline 8.5-9.0 
6.1-6.5 Very strongly alkaline 9.0 

Fine-grained soils are subdivided into silts (M) and clays 
(C), depending on their liquid limit and plasticity index. Silts 
are those fine-grained soils with a liquid limit and plasticity 
index that plot below the ‘A” line in the diagram in Table 51, 
and clays are those that plot above the ‘A” line. The foregoing 

definition is not valid for organic clays since their liquid limit and 
plasticity index plot below the “A” line. The silt and clay 
groups have secondary divisions based on whether the soils have 
a relatively low (L) or high (H) liquid limit. 6. STONINESS 

The classes of stoniness are defined as follows: 
1. Stones 1 (Slightly stony land): Some stones, offering slight 

to no hindrance to cultivation. 
2. Stones 2 (Moderately stony land): Enough stones to cause 

some interference with cultivation. 
3. Stones 3 (Very stony land): Enough stones to constitute a 

serious handicap to cultivation and some clearing is required. 
4. Stones 4 (Exceedingly stony land): Enough stones to prevent 

cultivation until considerable clearing is done (50 to 90 per cent 
by volume). 

5. Stones 5 (Excessively stony land): The land is a boulder or 
stone pavement, too stony to permit any cultivation (> 90 per 
cent by volume). 

7. HORIZON BOUNDARIES 
The lower boundary of each horizon is described by indicat- 

ing its distinctness and form as suggested in the U.S. Dept. 
Agr. Soi1 Survey Manual (1951). 

Distinctness 

abrupt 
clear 
gradua1 
diffuse 

Form 

-1ess than 1 inch wide 
-1 to 2.5 inches wide 
-2.5 to 5 inches wide 
-more than 5 inches wide 

smooth 
wavy 
irregular 
broken 

-nearly a plane 
-pockets are wider than deep 
-pockets are deeper than wide 
-parts of the horizon are unconnected with other 

parts. 

8. UNIFIED SOIL CIASSIFlCATlON SYSTEM 
The Unified Soi1 Classification System identifies soils accord- 

ing to their textural and plasticity qualities, and their grouping 
with respect to their performances as engineering construction 
materials. The following properties form the basis of soi1 iden- 
tification: 
1. Percentages of grave], Sand, and fines (fraction passing the 

No. 200 sieve). 
2. Shape of the grain-size distribution curve. 
3. Plasticity and compressibility characteristics. 

The soi1 is given a descriptive name and a letter symbol 
indicating its principal characteristics. 

Four soi1 fractions are recognized: cobbles, gravel, Sand, and 
fines (silt or clay). 

The soils are divided as (1) coarse-grained soils, (2) fine- 
grained soils, and (3) highly organic soils. The coarse-grained 
soils contain 50 per cent or less material smaller than the No. 
200 sieve, and fine-grained soils contain more than 50 per cent 
material smaller than the No. 200 sieve. Highly organic soils 
cari generally be identified visually. 

The coarse-grained soils are subdivided into gravels (G) and 
sands (S). The gravels have the greater percentage of the coarse 
fraction (that portion retained on the No. 200 sieve) retained 
on the No. 4 sieve, and the sands have the greater portion 
passing the No. 4 sieve. The four secondary divisions of each 
group-GW, GP, GM, and CC (gravel); SW, SP, SM, and SC 
(Sand)-depend on the amount and type of fines and the shape 

The highly organic soils, usually very compressible and with 
undesirable construction characteristics, are classified into one 
group designated by the symbol “Pt.” Peat, humus, and swamp 
soils are typical examples. 

GLOSSARY 

This is included to define terms commonly used in the report; it 
is not a comprehensive soi1 glossary. 

Aeolion deposiz-Material deposited by wind, includes both loess 
and dune Sand. 

Aggregore-A group of soi1 particles cohering SO as to behave 
mechanically as a unit. 

Alluvial deposit-Material deposited by moving water. 
Aliuvium-A general term for a11 deposits of modern rivers and 

streams. 
Association, soil-A group of closely interrelated soi1 series devel- 

oped on similar parent materials and under essentially similar 
climates. 

Association capabilizy group, soi/-Collections of soi1 associations 
and complexes whose productivity differs significantly from 
other groups at any acceptable confidence level. 

Availubleplant nufrients-That portion of any element or compound 
in the soi1 that cari be readily absorbed and assimilated by 
growing plants. f 

Carbon-nirrogen ratio-Ratio of organic carbon to total nitrogen. 
C&on-An ion carrying a positive charge of electricity. The com- 

mon soi1 cations are calcium, magnesium, sodium, potassium 
and hydrogen. 

Cution-exchange capacity (C.E.C.)-A measure of the total amount 
of exchangeable cations that cari be held by the soil. It is 
expressed in terms of milliequivalents per 100 grams of soi]. 

Chinook, wind-A warm, dry wind that descends the eastern slopes 
of the Rocky Mountains. 

Complex, soil-A mapping unit on similar parent material and 
climate in which two or more defïned taxonomie soils are SO 
intimately intermixed geographically that it is impractical, be- 
cause of the scale used, to separate them. 

Drif-Material of any sort deposited in one place after having 
been moved from another. Glacial drift includes a11 glacial 
deposits whether unstratifïed or stratified. 

Duff-A common term for organic layers developed under im- 
perfectly to welldrained conditions. 

Dune, Sand-A mound or ridge of loose Sand deposited by wind. 
Eluviution-The removal of soi1 material in suspension or in solu- 

tion from a layer or layers of the soil. 
Erosion-The wearing away of the land surface by running water, 

wind, or other erosive agents. It includes both normal and 
accelerated soi1 erosion. The latter is brought about by changes 
in the natural caver or ground conditions and includes those 
due to human activity. 

Floodpluin-The land bordering a stream, built up of sediments 
from overflow of the stream and subject to inundation when 
the stream is at flood stage. 

116 REPORT S-72-31 



Formotion-Any igneous, sedimentary or metamorphic rock which 
is represented as a unit in geological mapping. 

Frost-fiee period-The period or season of the year between the 
last frost of spring and the tïrst frost of autumn. 

Geomorphic unir, soi&A landscape unit which has uniform char- 
acteristics of both soi1 and topography, and is the smallest unit 
which cari be cartographically represented at the selected scale 
of map production. 

Gluciofuvial-Deposits that were carried, sorted and deposited by 
streams derived from the melting of a glacier. 

Gley-Gleying is a reduction process that takes place in soils that 
are saturated with water for long periods of time. The horizon 
of most intense reduction is characterized by a gray, commonly 
mottled appearance, which on drying shows numerous rusty 
brown iron stains or streaks. Those horizons in which gleying 
is intense are designated with the subscript g. 

Ground moruine-Generally an unsorted mixture of rocks, boulders, 
Sand, silt and clay deposited by glacial ice. The predominant 
material is till, though stratilïed drift is present in places. The 
till is thought to have accumulated both by lodgment beneath 
the ice and being let down from the upper surface of the ice 
during the ice-melting process. Ground moraine occurs most 
commonly in the form of undulating plains with gently sloping 
swells, swales and enclosed depressions. 

Groundwazer-That portion of the total precipitation which at any 
particular time is either passing through or standing in the 
soi1 and the underlying strata and is free to move under the 
influence of gravity. 

Horizon-A layer in the soi1 profile approximately parallel to the 
land surface with more or less well-defined characteristics that 
have been produced through the operation of soi1 forming 
processes. Soi1 horizons may be organic or minera]. 

Humus-That more or less stable fraction of the soi1 organic matter 
remaining after the major portion of added plant and animal 
residues have decomposed. Usually it is dark colored. 

Hummocky dead-ice moraine-A till deposit composed of knobs 
and depressions with high local relief. May also include stratified 
drift. 

I&&&on-The process of deposition of soi1 material removed 
from one horizon to another in the soil; usually from an Upper 
to a lower horizon in the soi1 profile. Illuviated compounds 
include silicate clay, iron and aluminum hydrous oxides and/or 
organic matter. 

InJZfration-The downward entry of water into the soil. 
Inrergrade-A soi1 that possesses moderately welldeveloped distin- 

guishing characteristics of two or more genetically related taxa. 
Lacustrine deposit-Material deposited in lake water and later 

exposed either by a lowering of the water or by uplift of the 
land. 

Liquid limit (Upper plastic limitj-The water content at which a 
pat of soil, tut by a groove of standard dimensions, Will flow 
together for a distance of 12 mm under the impact of 25 blows 
in a standard liquid limit apparatus. 

Modal soi1 reoction-Average soi1 pH weighted over the thickness 
of the solum. 

Morphology, soil-The makeup of the soil, including the texture, 
structure, consistence, color, and other physical, mineralogical, 
and biological properties of the various horizons of the soi1 
profile. 

Mottfes-Spots or blotches of different color or shades of color 
interspersed with the dominant color. Mottling in soils usually 
indicates poor aeration and drainage. 

Organic marter-The decomposition residues of plant material de- 
rived from: (1) plant materials deposited on the surface of the 
soil; and (2) roots that decay beneath the surface of the soil. 

Orthic-A term used in soi1 classification to denote the Subgroup 
that typifïes the central concept of the Great Group. 

Outwush-Sediments “washed out” by flowing water beyond the 
glacier and laid down in beds as stratified drift. Particle size 
may range from boulders to silt. 

Purent moferial-Unconsolidated minera1 material or peat from 
which the soi1 profile develops. 

Pen?-Unconsolidated soi1 material consisting largely of undecom- 
posed to partially decomposed organic matter accumulated under 
conditions of excessive moisture. 

Ped-A unit of soi1 structure such as a prism, block, or granule, 
formed by natural processes (in contrast to a clod, which is 
formed artificially). 

Pedology-Those aspects of soi1 science involving the constitution, 
distribution, genesis and classification of soils. 

Percolation, soi1 water-The downward movement of water through 
soil. Especially, the downward flow of water in saturated or 
nearly saturated soi1 at hydraulic gradients of the order of 1.0 
or less. 

Periodic annual increment-Total growth increment of a particular 
tree species on a certain plot divided by the number of years 
between measurements. 

Permeability-The ease with which gases, liquids, or plant roots 
penetrate or pass through a bulk mass of soi1 or a layer of 
soil. Since different soi1 horizons vary in permeability, the par- 
ticular horizon under question should be designated. 

pH-A notation used to designate the relative acidity or alkalinity 
of soils and other materials. A pH of 7.0 indicates neutrality, 
higher values indicate alkalinity, and lower values acidity. 

Phase, soil-A subdivision of a taxonomie class based on soi1 
characteristics or combinations thereof which are considered 
to be potentially significant to man’s use or management of the 
land. 

Plastic limit-Water content at which a soi1 Will just begin to 
crumble when rolled into a thread approximately 3 mm in 
diameter. 

Plasticity index-The numerical difference between the liquid and 
the plastic limit or, synonymously, between the lower plastic 
limit and the Upper plastic limit. 

Profile-A vertical section of the soi1 throughout a11 its horizons 
and extending into the parent material. 

Relief-The elevations or inequalities of the land surface when 
considered collectively. Minor configurations are referred to 
as “microrelief’. 

Series, soil-A soil body such that any profile within the body either 
has a similar number and arrangement of horizons whose color, 
texture, structure, consistence, thickness, reaction and com- 
position are within a defined range, or in soils without hori- 
zons any profile that has the differentiating properties, except 
thickness, within specified depth limits. 

Series performance groups, soi&Collections of soi1 series within 
soi1 association capability groups that have approximately the 
same potential productivity and need similar management to 
maintain or enhance that productivity. 

Solum, (plural) sola-The part of the soi1 profile that is above 
the parent material and in which the processes of soi1 formation 
are active. It comprises the A and B horizons. 

Stratifie&-Composed of or arranged in strata or layers as applied 
to parent materials. Layers less than 1 cm. in thickness are 
referred to as laminae, while those thicker than 1 cm. are 
referred to as beds. 

Subsoil-Technically, the B horizon; broadly, the part of the profile 
below plow depth. 

Subszrutum-Any layer lying beneath the solum, or true soil; the 
C or R horizon. 

Terrace-A nearly level or undulating plain, commonly rather long 
and narrow and having a steep front facing a river bottom. 

TZ-Unstratified glacial drift deposited directly by ice and consist- 
ing of clay, silt, Sand, and boulders intermingled in any propor- 
tion. 

Tilth-The physical condition of soi1 as related to its ease of tillage, 
suitability as a seedbed, and its impedance to seedling emer- 
gence and root penetration. 
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Vuriant, soiLA taxonomie soi1 unit closely related to a soi1 series, 
but departing from it in at least one differentiating character- 
istic at the series level. Variants are used for soi1 series of 
too small known extent to justify establishment as a new series. 

Wufer holding capocily-The ability of soi1 to hold water. The 

water holding capacity of sandy soils is usually considered to 
be low while that of clayey soils is high. Often expressed in 
inches of water per foot depth of soil. 

Wufertable-The upper limit of the part of the soi1 or underlying 
rock material that is wholly saturated with water. 
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Major divisions r! Group 
;ymbols 

GP 

GC 

sw 

SP 

SC 

CL 

OL 

MH 
Inorgamc silts, micaceous or dlato- 
maceous fine sandy or silty SOIIs. 
elastlc sllts 

CH Inorgamc clays of hlgh plastictty. fat 
clays 

OH Organic clays of medlum to hlgh 
plasticity, organic Sllts 0 

0 10 20 30 40 50 60 70 80 90 100 

Llquid limit 

Pt Peat and other hlghly orgamc SOIk Plasticity Chart 

Typical names 

Nell-graded gravels, gravel-Sand 
mixtures, Ilttle or no fines 

Poorly graded gravels. gravel- 
sand mixtures, little or no fmes 

Sllty gravels, gravel-Sand-silt ~IX- 
turcs 

Clayey gravels, gravel-sand-clay 
mxtures 

Weil-graded sands, gravelly sands. 
Ilttle or no fines 

Poorly graded sands. gravelly 
sands. little or no fines 

Silty sands. Sand-silt mixtures 

Clayey sands. Sand-clay mixtures 

Inorgamc silts and very fine sands. 
rock fleur, sllty or clayey fine sands. 
or clayey sllts with sllght plasticity 

Inorganx clays of low to medwm 
plastwxy. gravelly clays, sandy 
clays, sllty clays, lean clays 

Organic sllts and organic silty clays 
of low plastuty 

Unified Soi1 Classification System 

“Division of GM and SM groups mto subdivi- 
sions of d and u are for roads and alrfields only. 
Subdivision is based on Atterburg Ilmits; suffix d 
used when L.L. IS 28 or less and the P 1. is 6 or 
less; the suffix u used when L.L. IS greater than 
28. 

“BorderIme classlflcations, used for SOI~S pos- 
sessmg characteristlcs of two groups, are designated 
by combmations of group symbols. For example. 
GW-GC. well-graded gravel-Sand mixture wlth clay 
blnder. 

OTable from “PCA Soi1 Primer’. 1962. Portland 
Cernent Assoclatw. Chic. Ill. 
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