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PREFACE 

Almost a11 of Alberta has been covered by a soi1 survey, the majority of which are 
at the reconnaissance scale. Through these soi1 surveys, an inventory of Alberta’s soi1 
resources is obtained, and thereby provides soi1 information basic to a11 activities related 
to this resource. 

The bounds for the area covered by this report follows the format established by the 
National Topographie Series. This same area was covered by a11 or parts of three sepa- 
rate soi1 survey reports, the Sounding Creek Sheet (34) in 1927, the Rainy Hills Sheet 
(35) in 1937, and the Sullivan Lake Sheet (36) in 1938, a11 of which are out of print. This, 
coupled with advances in soi1 survey techniques, and a better understanding of soi1 
genesis through accumulated research in soi1 science, has necessitated a re-survey of the 
area. This report of the Oyen Map Sheet is the fïrst of several areas to be covered by a 
re-survey program currently underway in Alberta. 

The original report for this survey, published in 1976, was intended only as a pre- 
liminary report to meet user needs for soils information in that area, with the intention 
of a later update. Since the limited number of reports which were printed has been de- 
pleted, it was decided to revise and update the preliminary report rather than publish 
a reprint. This updated report includes more information in Part 1, only minor changes 
in Part 2, but includes major revisions and updating in Part 3 - the land use and interpre- 
tations section. 
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SUMMARY 

The Oyen Map Sheet lies in southeastern Alberta where it covers in excess of 1.5 
million ha. It lies within the Eastern Alberta Plains Physiographic Regian, and has the 
undulating to rolling surface features associated with till and softrock deposits. An im- 
mature drainage system is superimposed on bedrock formations of Upper Cretaceous 
age. A Continental climate prevails with warm summers and cold Winters. The low an- 
nual precipitation, ranging from 300 to 360 mm is responsible for most of the area being 
a grass covered open prairie, which gradually yields to an increasing number of tree 
bluffs towards the more northerly portions, where the higher rainfall occurs. 

Both brown and dark brown soils occur in the Oyen Map Sheet. They are almost 
equally represented within the Solonetzic Order and the Chernozemic Order. The Cher- 
nozemic soils occur mainly in the east half of the area, while the Solonetzic soils are 
primarily confined to the west half. In terms of occurrence, Regosolic and Gleysolic soils 
are relatively insignificant. 

Due to the combined effect of low rainfall, poor soils, and rough topography, most 
of this area is unsuitable or marginal for cultivated dryland agriculture. Similarly, be- 
cause of poor soils and rough topography, irrigated agriculture does not hold much prom- 
ise for the area. Despite relatively low carrying capacities, it would appear that the area 
is most suitable for grazing purposes, even though water supply is limited. The potential 
for recreational activities is generally limited to waterfowl hunting, which is excellent. 
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PART 1 PHYSICAL AND ENVIRONMENTAL FEA- 
TURES 

1.1 LOCATION AND EXTENT 

The Oyen Map Sheet lies in the southeastern part of Al- 
berta between 51”OO’ and 52’00 north latitude and 11O”OO 
and 112”OO west longitude (Fig.1). This includes a11 of 
townships 24 to 35, ranges 1 to 14; parts of township 23, 
ranges 1 to 15; parts of townships 24 to 35, range 15; and 
parts of township 35, ranges 1 to 14, a11 west of the fourth 
Meridian. Its total area is about 115,440 square km. or 
1,544,OOO ha. 

1.2 HISTORY AND DEVELOPMENT 

In this area as in other parts of the province, there was 
a great homesteader influx in the early 1900’s a direct re- 
sult of the arriva1 of the railway. Since there was little or 
no information on land quality at that time, many settlers 
found themselves struggling to make a living on inferior 
land, which was not capable of supporting a family unit. 
The farming practice of that time, the practice of continu- 
ous cropping year after year, coupled with the severe 
drought of the late 1920’s and early 1930’s set the stage for 
the disaster of the “dirty thirties”. Crop failures and soi1 
drifting led to mass land abandonment, particularly in the 
Solonetzic areas. Wyatt et a1 (36), in their soi1 survey 
report for the Sullivan Lake Sheet state that 55% of 
land abandonment took place on Solonetzic soils. Probably 
much of this area should never have been cultivated. In any 
event, since that time there has been a gradua1 increase in 
beef cattle production, a land use to which the soi1 and cli- 
mate of this area is better suited. 

Due to the low precipitation (270-390 mm./yr. Table 4) 
and in particular the drought years previously mentioned, 
there was considerable pressure to initiate an irrigation 
program in this area. Although the area proposed for irri- 
gation (known as the Pearce Project, and lying largely 
within the Oyen Map Sheet) appeared topographically 
suitable, there was considerable reluctance to this propo- 
sal, primarily because of the Solonetzic character of the 
soils and the salinity of the subsoils. Consequently a de- 
tailed-reconnaissance soi1 survey was initiated to deter- 
mine the nature and extent of these Solonetzic soils. The 
results of that survey as reported by Bowser and Schroer 
(7), indicated that the proposed area was by and large un- 
suitable for irrigation. Furthermore plot experiments con- 
ducted by Mathieu (23) near Youngstown, indicated that 
soi1 salinity and alkalinity within the root zone may be 
seriously increased by irrigating a Solonetzic soil. SO the 
proposed irrigation scheme never became areality. 

Historically the economy of the area has been depen- 
dent on agriculture, even though the climate and soi1 is 
such that returns from agricultural products have been in- 
sufficient for the area to be self supporting in terms of tax 
revenues. For this reason the area has been politically es- 
tablished into the Special Areas, and by that means re- 
ceives special government assistance. With the exception 
of Municipal District 34 (Acadia Valley area), a11 of the 
Oyen Map Sheet cornes under Special Areas jurisdiction. In 
recent years gas and oil production has been a boon to the 
economy of the area. Strip mining of coal in the Sheerness 
area, has also helped bolster the local economy, especially 
for Hanna and its vicinity. 

The area is sparcely populated, particularly in the drier 
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southern parts. Many of the villages established along the 
railway early in this Century, have been abandoned, as 
have many of the railway lines. In section 33, township 31, 
range 6, where the village of Naco once thrived, an in- 
scribed stone cairn bears mute evidence to this village 
which once boasted three grain elevators, more than 10 
businesses, a public and high school, and a population of 70. 
The last resident left in 1963 and today only a few forlorn 
buildings remain of that community. Several small vil- 
lages still remain in the Oyen Sheet today. However, ac- 
cording to 1984 figures, only three have a population great- 
er than 100, namely Youngstown (300), Cereal (250) and 
Acadia Valley (130). Hanna with a population of 3000, and 
Oyen, with a population of 1020, are the only two major 
urban centres located within the map sheet. 

Main railway transportation is provided by the Cana- 
dian National Railway through Hanna and Oyen with less 
frequent services by the Canadian Pacifie Railway through 
Consort at the north edge of the map area. Paved highway 
facilities are provided by Highway 9, paralleling the main 
railway line, and the two north-south highways: Highway 
36 on the west side, and Highway 41 through Oyen, which 
joins Highway 12 along the north side ofthe area. 

1.3 PHYSIOGRAPHY AND RELIEF 

The Oyen Map Sheet lies almost entirely within the 
Eastern Alberta Plains Physiographic Region. The excep- 
tion is the Hand Hills south of Hanna which represent the 
most easterly extension of the Western Alberta Plains Re- 
gion. Pettapiece (25) has further subdivided these regions 
into Sections and Districts (Fig. 2, Table 1). Elevations gen- 
erally range from a high in excess of 900 m. (ASL) in the 
Hand Hills, to a low of about 600 m. in the extreme south- 
east and in the northeast along the valley of Sounding 
Creek. Major valleys along the Red Deer River and parts 
of Sounding Creek have been incised asmuch as 100 m. 

Between these elevational extremes the landscape is 
primarily an undulating plain of relatively low relief with 

TABLE 1. Physiographic characteristics of the Oyen Map Sheet. 

Region 

Eastern 
Alberta 
Plains 

Western 
Alberta 
Plains 

I  

Section 

Snipe 
Lake 
Plain 

Sullivan 
Lake 
Plain 

Neutral 
Uplands 

Rainy Hills 
Uplands 

CookingLake 
Uplands 

Drumheller 
Uplands 

District Landform and materials 

RibstonePlain Undulatingfluvial 

Sibbald Plain Undulatingfluvial 
andlacustrine 

Acadia Plain Undulatinglacustrine 

Sounding Creek Undulatingfluvial and 
Plain moraineoversoftrock 

Berry Creek Undulatingmoraineover 
Plain softrock 

Matzhiwin Plain Undulating fluvial 

Neutral Hills Rollingand hummocky 
Upland moraine 

Oyen Upland Undulatingandhummocky 
moraine 

Rumsey Upland Hummocky moraine 

HandHills Hummockymoraine, 
dissected 



1 Ribstone Plain 4 Sounding Creek Plain 
2 Sibbald Plain 5 Berry Creek Plain 
3 Acadia Plain 6 Castor Plain 

FIG. 2. Physiographic Districts in the Oyen Map Sheet 

the exception of the areas of hummocky moraine, mainly 
in the eastern half of the map sheet (Fig. 2). These 
moraines rise markedly above the surrounding landscapes 
and have complex topographie patterns and steep slopes. 
The general landform and material characteristics within 
each of the Physiographic Districts is summarized in Table 

About 42% of the map sheet has topography with slopes 
greater than 5% (Table 2), with about 113 of this having 
slopes greater than lO%, mainly in the upland areas. 
Slopes in the western half are generally less than 5% and 
include most of the area within ,Matzhiwin, Berry Creek, 
and Sounding Creek plains (Fig. 2). 

7 Matzhiwin Plain 
8 Neutral Upland 
9 Oyen Upland 

10 Rumsey Upland 
11 Hand Hills 

TABLE 2. Extent of each slope class in the Oyen Map Sheet. 

Slope Glass Hectares %oftotal 

nearly level (O-5%) 22,300 1 
gently undulating (0.5-2%) 63,000 4 

undulating (2-5%) 793,600 50 

gentlyrolling(5-9%) 412,300 27 

moderatelyrolling (9-X%) 165,500 11 

stronglyrolling (X-30%) 32,200 3 

rough broken (variable) 15,500 1 

water 39,600 3 
Total 1,544,ooo 100 
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FIG. 3. Major drainage basins in the 0 yen Map Sheet 

1.4 DRAINAGE 1.5 BEDROCK GEOLOGY 

The area is characterized by an immature drainage sys- 
tem with numerous sloughs, shallow lakes, and intermit- 
tent streams. Larger lakes, which comprise most of the 3% 
total water area, are generally concentrated in the north- 
ern and western portion of the map sheet. Numerous artifi- 
cial impoundments, both large and small, on many of the 
streams, conserve runoff water for stock watering, and 
have greatly improved the waterfowl habitat. A few of 
these reservoirs provide limited water-based recreational 
facilities. 

A low indiscernable divide separates the limited drain- 
age into two major basins (Fig. 3). Slightly more than half 
of the area lies within the Red Deer River Drainage Basin 
and is drained by the Bullpound, Berry, Blood Indian and 
Alkali creeks. The northeastern portion lies within the 
North Saskatchewan River Drainage Basin and is drained 
by Sounding Creek, and its tributary streams, Monitor and 
Loyalist creeks. 

Three bedrock formations of Upper Cretaceous Age un- 
derlie the Oyen Map Sheet (Fig. 4). About 80% of the area 
is underlain by the Bearpaw formation, a high shale con- 
tent marine deposit. The Horseshoe Canyon formation 
(often referred to as the Edmonton formation) is a brackish 
water deposit underlying about 20% of the map sheet along 
the western side. It has been described (5) as “grey, 
feldspathic, clayey sandstone; grey bentonitic mudstone 
and carbonaceous shale; concretionary ironstone beds, 
scattered coal and bentonite beds ofvariable thickness, and 
minor limestone beds.” Coal from this formation is pre- 
sently being stripmined south of Hanna, in the Sheerness 
area, where future expansion is anticipated for thermal en- 
ergy production. In addition, the Horseshoe Canyon forma- 
tion is the main commercial source of bentonite in Alberta 
(6). The third formation, the Belly River formation is non- 
marine and underlies a small area in the northeast part of 
the map sheet. 

These formations are generally flat lying except where 
deformed by glaciation. An example of ice deformation is 
the exposed section of Mud Butte, about nine miles south 



FIG. 4. Bedrock formations in the Oyen Map Sheet 

ofMonitor (15). 
Although the thickness of drift overlying the bedrock is 

variable (lO), it generally increases from west to east (Fig. 
5). Surficial deposits (mainly till) are thinnest in the west- 
ern half of the area where softrock outcrops may be seen 
along incised streams and many road cuts (Fig. 6). TO the 
east and particularly in areas of hummocky moraine, 
thickness of glacial drift is much greater and in places ex- 
ceeds 100 m. 

1.6 SURFACE MATERIALS 

In this context, surface material refers to the uppermost 
portion of a11 deposits to a depth of about one metre; the av- 
erage depth of soi1 profile development. The surficial 
geologic features in the Oyen Map Sheet are primarily the 
result of glacial action by the Laurentide ice sheet, and the 
subsequent deposit of glacial materials. Within the area a 
variety of surface material cari be found, each with distinct 
characteristics as described in the following paragraphs. 
The extent of these materials is summarized in Table 3, 
and their distribution shown in Fig. 7. 

TABLE 3. Surface materials and their extent in the Oyen Map 
Sheet. 

Material Hectares %oftotal 

Till 

Sof-trock 

Lacustrine (C.L. & finer) 

Fluvial-Lacustrine 
(L. and Si.L.) 

Fluvial (S.L.) 

Fluvial-Eolian (L.S.) 

Fluvial (grave11 

Eolian (Sand) 

794,800 51 

260,600 17 

59,200 4 

119,500 

121,500 

108,800 

30,600 

9,400 

Water 39,600 3 

TOtAl 1,544,ooo 100 



- 

Lessthan15metres 15 to 46 metres 46 to 76 metres 76 to 107 metres 

FIG. 5. Drift thickness in the Oyen Map Sheet 

1.6.1 SOFTROCK 

The ter-m “softrock” is used to describe an unconsoli- 
dated sedimentary rock as distinguished from a consoli- 
dated igneous or metamorphic rock. In previous soi1 survey 
reports, similar materials were referred to by such terms 
as residual, modifiedresidual, or weathered bedrock. In the 
Oyen Map Sheet these softrock materials, the Horseshoe 
Canyon and Bearpaw formations, form the primary surface 
material in about 17% of the area (Table 3, Fig. 7). Even 
though these softrock materials do not surface everywhere 
in the outlined area, they are suffïciently close to the sur- 
face to influence the characteristics of the overlying till. 
The till mantle, of variable thickness, up to, but rarely ex- 
ceeding 2 m., is composed mainly of bentonitic softrock ma- 
terial in various stages of modification and is extremely 
dif&ult to distinguish from the underlying softrock. 

The bentonite content of these Cretaceous sediments is 
the chief factor responsible for their undesireable charac- 

teristics. The material swells and impedes water penetra- 
tion when wet, and becomes extremely hard when it dries 
after exposure to air. 

1.6.2 TILL 

Till is unstratified drift deposited directly by and un- 
derneath a glacier and consisting of a heterogeneous mix- 
ture of clay, silt, Sand, grave1 and boulders, varying widely 
in size and shape. Although the entire area was once 
covered by glacial ice, and subsequent ice retreat deposited 
glacial drift, only slightly more than half of the modern 
surface material is composed of till (Table 3). Various post 
glacial activities of erosion, deposition, or their combina- 
tions, resultedin surface materials other than till (Fig. 7). 

Throughout the area of Horseshoe Canyon and Bear- 
paw influence, tills are less friable than tills derived from 
non bentonitic sources. Although it is significant that with- 
in this map sheet the Solonetzic soils on till material have 

6 



FIG. 8. An outcropping of softrock matecials showing the flat lying beds 

developed on till from bentonitic formations, the hard 
structure of these soils must not be confused with the pres- 
ence ofbentonite, although it may be an additional factor. 

A second till was recognized associated with the hum- 
mocky terrain in the northeastern corner of the map sheet. 
It was separated on two characteristics, a slightly higher 
CaCOs content (10% compared to 6%), and a more friable 
consistence. Although this more friable condition cari be 
partly attributed to the higher carbonate content, the ab- 
sence of bentonite material may also be a contributing fac- 
tor. 

1.6.3 LACUSTRINE 

Lacustrine deposits are defmed as those deposited in 
standing water, and therefore include textures ranging 
from sands to clay. In this soi1 survey, lacustrine materials 
are defined to include only fine textured lacustrine deposits 
with a clay content greater than 35%. Glacial meltwaters 

collecting in local depressions or behind ice dams form 
lakes of variable size. These lakes were generally short 
lived and the associated sediments are commonly less than 
2 m. thick. About 4% of the area is covered by lacustrine 
deposits (Table 3) with the most extensive area being 
around Acadia Valley in the southeast corner of the map 
sheet, where these deposits extend beyond the 3 m. depth. 
Many areas of lacustrine deposit were mapped throughout 
the area, however,most were too small to outline on Fig. 7. 
Al1 lacustrine areas have a level to undulating surface ex- 
pression. 

Since lacustrine materials are normally deposited in 
depressions, they usually occupy landscape positions of 
lower elevation. However, a number of small lacustrine 
areas are situated in high plateau-like locations within 
areas of hummocky moraine. These are lacustrine deposits 
from superglacial lakes formed in local deprtissions on top 
of the glacier during melting of the ice. When a11 glacier ice 
had melted this lacustrine material settled as a veneer or 
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El Till Lacustrine (Silts and Clays) Fluvial-Eolian (Sands) 

Fluvial-Lacustrine (Silts) Fluvial (Gravels) 

. . . . < . . 0 :.:.:s:.:.:.:.: Eolian (Duned) . . . . . . , 

FIG. 7. Distribution of surface materials in the Oyen Map Sheet 

blanket over the till, and was surrounded by hummocky 
moraine. These materials appear to be no different than 
other glacial lacustrine deposits. Within this map sheet 
these areas were seldom more than 500 ha, in size. They 
were found in the hummocky moraine north of Hanna, as 
well as in the moraine in the northeast part of the map 
sheet. 

1.6.4 FLUVIAL-LACUSTRINE 

These stone-free materials are deposited in and by slow 
moving or standing water, and are coarser textured than 
the lacustrine deposita. Their clay content ranges from 20 
to 35%, and their sand content is less than 50%. They are 
the equivalent of alluvial lacustrine deposits mapped in 
earlier soi1 surveys. In the Oyen Map Sheet, these deposits 

are found in about 7% of the area (Table 3), often associated 
with lacustrine deposits. Frequently they are found in the 
widening portions along some of the streams. Although 
many small areas of this material were found throughout, 
the largest continuous area is located along the Saskatche- 
wan border in the east-central portion of the map sheet. 

Due to their mode of deposition, fluvial-lacustrine areas 
usually have a level to undulating surface expression, par- 
ticularly if the deposit is deep. However, where thinner de- 
posits of one or two metres overlie till, it is often not enough 
to mask the rough surface features of the underlying till, 
and these fluvial-lacustrine areas may have a hummocky 
surface form. Some fluvial-lacustrine deposits in wider 
stream valleys may have a weakly expressed terraced land 
fol-m. 
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1.6.5 FLUVIAL 

These are the materials which have been deposited in 
and by streams. Because of their mode of deposition they 
Will include materials with a wide range of particle sizes, 
but a11 Will have a majority of particle sizes greater than 
0.05 mm., namely sands (sandy loams and loamy sands), 
and gravels. Fluvial sandy loams caver 8% of the area, flu- 
vial loamy sands 7%, and fluvial gravels 2% (Table 3). The 
extent and location of these materials is shown in Fig. 7. 

Fluvial denosits are found associated with the maior 
glacial meltwater channels and spillways, especially along 
Sounding Creek. In the Grassy Island Lake area, this creek 
flows through a valley which in places is up to 15 km wide, 
a vallev whose entire bottom is covered with fluvial de- 

Sheet has a continental climate with warm summers and 
cold Winters (Table 4). Average precipitation ranges from 
270 mm. in the southeast to 380 mm. in the northwest. The 
first 6 stations listed are either within, or a few kilometres 
from the Oyen Map Sheet. For comparison pur-poses data 
from Edmonton, Lethbridge and Medicine Hat have been 
included. Because precipitation is a limiting factor to plant 
growth, it is significant that about 213 of the total falls dur- 
ing the period May to September, thus enhancing the pros- 
pects for trop production. 

TABLE 4. Temperatureandprecipitstionforselected stations. 

TemperatureO”C Precipitation 
posits ofvariable texture. 

The most widespread occurrence of Sand and grave1 ma- 
terials is in the northwest portion from Sullivan Lake to 
Kirkpatrick Lake and southeast towards Youngstown. 
Gravenor and Bayrock (15) suggest that these materials 
are not entirely fluvial in origin, but the result of supergla- 
cial materials of predominantly Sand, being deposited on 
top of a stagnant ice mass. Following glacial retreat, these 
materials settled as a mantle over the ground moraine. LJn- 
doubtedly subsequènt reworking by wind and water has 
formed the landscape as we see it today. Most of this area 
which is primarily sandy with some grave1 deposits, is an 
undulating plain dissected by numerous small channels, 
probably formed during immediate postglacial time. This 
gives the area a broad ridged appearance, the ridges being 
more or less uni-directional in a northwest-southeast 
alignment. In the vicinity of Kirkpatrick Lake and south- 
ward, these channels gradually merge into an area of do- 
minantly fluvial loamy sands which have been reworked 
by wind. Hence the term fluvial-eolian is used to describe 
thesematerials. 

Several other small areas of fluvial grave1 occur 
throughout the area, most of which are associated with 
stream channels. With the exception of the coarse mate- 
rials in the flood plain of the Red Deer River, most gravels 
were deposited during or immediately after glacial retreat. 

These fluvial deposits have a variety of surface expres- 
sions. Many are terraced, particularly the coarser deposits 
found in stream valleys. Where fluvial deposits form a ven- 
eer or blanket overlying till, they Will usually reflect the 
undulating or hummocky surface of the moraine below. 
Larger areas of deep fluvial deposits usually have an un- 
dulating surface, which may be interrupted by some other 
landform expression such as a stream channel, eolian land- 
forms, or by surface features which indicate the proximity 
ofunderlyingmaterials to the surface. 

1.6.6. EOLIAN 

About 1% of the map sheet is covered by eolian deposits 
(Table 3), this in an area lying between Kirkpatrick Lake 
and Antelope Lake. These sandy deposits were probably 
blown in from the fluvial sands to the northwest. Generally 
the dunes are of low relief and are irregular shaped with 
a weakly expressed northwest-southeast alignment. Vege- 
tation has become well established and at present no areas 
of active dunes occur. 

1.7 CLIMATE 

Meteorological data (13) indicates that the Oyen Map 

July Jan. Mean May-Sept. Snow Mean annual 
mean mean annual bnm) (cm) hnm) 

Empress 17 -16 4 180 60 270 

Pollockville 18 -16 3 222 88 334 

Sibbald 18 -17 2 210 88 321 

Hanna 18 -15 3 249 113 388 

consort 17 -18 1 250 105 380 

Coronation 17 -16 2 235 137 373 

Edmonton 16 -16 2 335 138 466 

Lethbridge 18 -10 5 242 176 423 

Medicine Hat 20 -12 5 210 125 348 

Chapman and Brown (11) state that this area has a 
growing season of about 175 days, starting about April20 
and ending about October 12. This is the period between a 
spring and fa11 mean temperature of about 5°C. Using a 
temperature of O”C, they determined the frost-free period 
to be about 100 days, decreasing slightly towards the north 
side of the map sheet. This period starts in late May and 
continues into early September. They also report degree- 
days above 5°C varying from about 1250 in the northwest 
to about 1930 in the southeast part of the map sheet. Com- 
parable figures for Edmonton is about 1150, Lethbridge 
about 1400, and Medicine Hat about 1930. Degree-days 
above 5°C combines the length of growing season with 
mean daily temperatures to express the cumulative meas- 
ure of the growing period. 

Using climatic information from several sources, 
Bowser (8) compiled an Agro-climatic map of Alberta, 
which divides the province into a number of subregions de- 
pending on what limitations climate imposes on cultivated 
agriculture. The Oyen Map Sheet lies in Agro-climatic 
Subregions IIA and IDA (Fig. 8), which correspond roughly 
to the long established Dark Brown and Brown Soi1 Zones 
respectively. The two Agro-climatic subregions are de- 
scribed asfollows: 
Subregion IIA - Areas where the amount of precipitation, 

in approximately 50% of the years, has been a limiting 
factor to trop growth. The frost-free period has usually 
been long enough for wheat to mature without frost 
damage. Soils in this area usually have dark brown sur- 
face colours. In this subregion, annual precipitation is 
in the range of 350 to 380 mm. 

Subregion IIIA - Areas where the amount of rain has usu- 
ally been a severe limiting factor to trop growth; a 
wheat-fallow rotation is practiced to the virtual exclu- 
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FIG. 8. Agro-climatic Subregions in the Oyen Map Sheet 

sion of a11 other rotations. The frost-free period has aver- 
aged slightly over 100 days. Wheat is rarely damaged by 
frost. Soils in this area usually have brown surface col- 
ors. In this subregion annual precipitation is in the 
range of 300 to 330 mm. 

1.8 VEGETATION 

Most of the Oyen Map Sheet is open prairie with a veg- 
etative caver of grasses, herbs and a few low shrubs (Fig. 
9). Foremost among the grasses that occur are: speargrass 
(L%&a comata), june grass (Koeleria cristata), canby blue 
grass (Poa canbyi), northern wheat grass (Agropyron 
dasystachyum), and western wheat grass (Agropyron 
smithii). Wild barley (Hordeum jubatum) is common 
throughout the area, especially in lower, more saline areas. 
Pasture sage (Artemisia frgidaa), with its silvery gray 
foliage is ever present, an indication that there has been 
much overgrazing. Such overgrazed areas Will also have an 
increased population of blue grama grass (Bouteloua 
gracilis) as compared to that in properly managed grass- 
land. 

FIG. 9. Vegetative caver in tbe short grass prairie zmea 
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Perhaps the most frequently occurring plant species, 
and perhaps also the most inconspicuous, is the little club- 
moss (Selaginella densa) which, by clinging to the ground 
surface, helps prevent erosion. Much of the virgin prairie 
landscape, especially in the western half of the mapped 
area, where Solonetzic soils occur, is characterized by 
numerous patches of western snowberry or “buck bru&” 
(Symphoricarpos occidentalis) (Fig.101. 

FIG. 10. “Buck bush”patches on the prairie landscape 

In areas of coarse textured soi1 with adequate moisture 
supplies, a fairly dense caver of brush may be found com- 
posed primarily ofsilverberry (Elaeagnuscommutata), loc- 
ally called wolf willow. 

Towards the northern and western portions of the map 
sheet, within the Dark Brown Soi1 Zone there is a distinct 
change in the vegetative landscape. Poplar bluffs are of 
common occurrence particularly in areas of rougher topog- 
raphy (Fig. 111. 

FIG. 11. Typical vegetation on a hummocky landscapein the Dark 
Brown Soil Zone 

Most sloughs are ringed by willows and sometimes pop- 
lar. Uncultivated areas between tree bluffs have a denser 
ground caver of grasses, herbs, and shrubs than do areas 
further south. The most notable change in grass caver, in 
the more northerly areas, is the occurrence of rough fescue 
(Festuca scabrella) and Hookers oat grass (Helictrotrichon 
hookerî) . 
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PART 2 THE SOILS 

2.1 SOIL FORMATION 

Soi1 is the product of climate, vegetation, and topog- 
raphy acting on the parent material over a period of time. 
The degree and variability of any or a11 factors and their 
interaction is reflected in the numerous kinds of soils that 
exist in any given area. Climate influences are mainly 
through precipitation and temperature as well as wind and 
water erosion. Furthermore, climate determines the type 
of vegetative caver and degree ofbiological activity. Differ- 
ent plant species produce different kinds and amounts of 
residues which in turn determine soi1 color. Topography 
governs drainage and moisture conditions thus producing 
microclimatic variations which in turn produce variability 
in vegetative caver. Another major influence on soi1 forma- 
tion is exerted by the parent material especially with re- 
spect to its inherent variability in characteristics such as 
texture and mineralogy. 

Weathering processes produce many varied but observ- 
able and measurable soi1 characteristics such as color, 
structure, and consistence. Color itself has little direct in- 
fluence on the functioning of the soil, but a great deal cari 
be inferred from color when considered with other observa- 
ble features. Dark colors are the result of high organic mat- 
ter content and indicate relatively high fertility. Reddish 
colors are the result of hydrated iron oxide and are usually 
associated with good drainage and well aerated soils. 
Shades of gray, brown, or yellow, in a mottled arrangement 
are usually associated with soils of poor drainage. Soils 
with light gray colors are usually lacking in organic mat- 
ter, indicating low fertility. Soi1 colors that result from soi1 
development must not be confused with colors inherited 
from parent material. 

Soi1 structure (the way soi1 particles aggregatel influ- 
ences the movement of water and air and also the workabil- 

L,F,H - 

A - 

AB - Transition horizon 

B - 

ity and tilth of cultivated soils. Other physical characteris- 
tics such as texture, moisture content, and chemical char- 
acteristics, help determine the type of structure of any 
given soil. Soi1 consistence is also important as it influ- 
ences various management practices. 

These and other features (clay films, concretions, carbo- 
nates, salts, pH, coarse fragments, roots, and pores) of the 
soi1 profile cari be observed and measured, both quantita- 
tively and qualitatively, and form a record of the kind and 
degree of weathering that has occurred. Since weathering 
becomes less pronounced with depth, a vertical section of 
soil, or soi1 profile, cari be divided into layers or horizons 
(Fig. 12). A clear definition and designation of soi1 horizons 
is basic to soi1 classification. 

2.2 SOIL CLASSIFICATION 

Soi1 classification is the orderly arrangement (or group- 
ing) of soi1 characteristics according to the processes invol- 
ved in their formation as displayed by the soi1 profile. In the 
Oyen Map Sheet soils were classified according to the 
guidelines established by the Canadian System of Soi1 
Classification (9). 

For a better understanding of the soils, a brief descrip- 
tion listing the more important characteristics, is included 
here for the four soi1 Orders mapped in the area. 

Chernozemic order: 
1 - has organic-rich surface horizons 
2 - has a C:N ratio of less than 17 in the A horizon 
3 - has a high base saturation in the A horizon 
4 - calcium is the dominant exchangeable cation 
5 - has a brownish colored solum 
6 - a11 horizons are relatively friable 
7 - is well to imperfectly drained 
8 - developed under a Stipa-Bouteloua-Agropyron grass- 
land community 

Organic horizon, which may be subdivided into: L (raw organic matter), F (par- 
tially decomposed organic matter), and H (decomposed organic matier). 

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

Minera1 horizons that (1) may have an enrichment of clay (Et), iron (Bf), or organic 
matter (Eh). or (2) may be characterized by a columnar structure and a significant 
amount of exchangeable sodium (En): or (3) may be altered to gwe a change in 
color or structure (Em). Usually lime and salts have been leached out of this hori- 
zon. (4) The symbol (i) is used with the above suffixes to denote a failure to meet 
the specified limits of the suffix. 

BC - Transition horizon. 

C - Minera1 horizon comparatively unaffected by the soi1 forming process operative 
in the A and B horizons except for the process of gleying (Cg) and the accumula- 
tion of calcium and/or magnesium carbonates (Ck) and soluble salts (Cs). 

FIG. 12. Diagram of a sd profile showing major horizons 
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9 - the mean annual soi1 temperature is between 0°C and 
8°C 

Solonetzic Order: 
1 - has a hard and impermeable B horizon 
2 - has a strong columnar or prismatic structure in the B 
horizon 
3 - has a darkcoating on peds in the B horizon 
4 - has a Ca:Na ratio of 10 or less in the B horizon 
5 - usually has a neutral to acid A horizon 
6 - is associated with saline parent materials high in Na 
7 - has developed under a Bouteloua-Agropyron grassland 
community 

Regosolic Order: 
1 - has weak to no profile development 
2 - has no structural development 
3 - is rapidly to imperfectly drained 
4 - has a variable vegetative caver 

Gleysolic Order: 
1 - occupies depressional position in the landscape 
2 - has du11 soi1 colors with mottles indicative of gleying 
3 - soi1 horizons are often indistinct 
4 - has hydrophytic vegetation 

2.3 MAPPING PROCEDURES 

Soi1 survey is the systematic delineation of land areas 
in which the soi1 properties and their associated landscape 
features are a11 characterized within defïned limits. It is a 
specialized endeavour which follows rules of procedure set 
by 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 work- 
ing area, particularly for those features which bear a direct 
relationship to the prescribed or best use ofthe soils in that 
area. Such procedures ensure uniformity of mapping 
throughout a map area and facilitate the compilation of the 
map legend. 

The soi1 series is the basic component used in soi1 map- 
ping. Individual soi1 series are given a name usually taken 
from a named feature (town, post office, river, lake, etc.) in 
the vicinity where the soi1 is first identified. Soi1 mapping 
is the technique of delineating soi1 areas either as a one 
series area or, as an area of associated soi1 series. 

In this reconnaissance soi1 survey, the area was 
traversed at one mile intervals along road allowances. 
Soils were examined usually to a depth of 1 m. along each 
line of traverse. Observation frequencies varied from two 
to several per mile, depending on the complexity of the soi1 
pattern. Information relative to soils, physiographic fea- 
tures, vegetation, improved land and other pertinent fea- 
tures were recorded on township plans. Soi1 and topog- 
raphy boundary lines were determined along the lines of 
traverse and projected between the lines of traverse as indi- 
cated by aerial photographs and visible landscape features. 
It was often necessary to leave a line of traverse, to verify 
projected lines, or establish the characteristics of areas 
which appeared different on the aerial photographs. The 
terminology used in describing soi1 and landscape features 
are defïned in the Glossary ofTerms. 

In mapping this area, the generally complex soi1 pat- 
tern is described by recording the presence of the dominant 

soi1 series as well as the more frequently occurring less do- 
minant series. Thus, most map areas are combinations of 
2 or 3 soi1 series shown in order of their dominante, but of 
necessity, other less dominant soils cannot be shown. 
Therefore, further inspections must be made if information 
of a more detailed nature is required. 

Toward the latter stages of the soi1 survey, when the 
soi1 series, their extent and location has been established, 
soi1 samples were collected from selected locations repre- 
senting dominant soi1 series. Many of these samples were 
obtained by means of a soi1 coring machine which is par- 
ticularly useful in extracting undisturbed samples from 
depths of about 3 m. These samples were subjected to vari- 
ous chemical and physical analyses to further characterize 
the soi1 series. 

In the early 1950’s approximately 202,000 ha. were 
covered by a semi-detailed soi1 survey ofthe Pearce Project. 
The purpose of that survey was to determine the irrigation 
potential which was then reported to P.F.R.A. (7). With the 
exception of about 36,000 ha. along the Red Deer River, in 
the general vicinity of Wardlow, the Pearce Project lies al- 
most entirely within the Oyen Map Sheet area. The area 
involved in this earlier soi1 survey was updated to present 
standards by means of several correlation traverses 
through the area. 

The reliability of any soi1 survey is proportional to the 
density of soi1 inspection sites. During the soi1 survey of 
this area soi1 characteristics were recorded for approxi- 
mately 18,000 different sites. Although most of these in- 
spections occurred during the mapping phase, numerous 
other sites were examined during the checking, correlation 
and sampling phases of the survey. As a result the inspec- 
tion density averages about 1 inspection site in each 100 
ha. This means that a11 delineations on the soi1 map have 
at least 1 inspection site. 

The basic unit in soi1 classification is the soi1 series 
which consists of soils which are alike in a11 major profile 
characteristics. In the soi1 survey of the Oyen Map Sheet 
a total of 83 series were recognized and mapped. These 
series are arranged in Table 5 showing their relationships 
to the classification system and parent materials. 

2.4 GENERAL SOILS DISTRIBUTION 

More than 90% of the soils in the Oyen Map Sheet have 
been classified as belonging to 2 Orders of soils - the Sol- 
onetzic Order (50%) and the Chernozemic order (42%) 
(Table 6). Generally the Solonetzic soils are concentrated 
in the western half (Fig. 131, and the Chernozemic soils in 
the eastern half. Most of the Regosolic soils (1%) occur in 
the dune Sand area between Antelope and Kirkpatrick 
lakes, with lesser amounts in the valleys of major streams. 
Gleysolic soils (3%) occur in numerous small scattered 
areas, too small to include in Fig. 13. 

Soils in approximately 213 of the map sheet belong to 
the Brown Soi1 Zone (Fig. 13) and have brown surface col- 
ors. In the remaining 1/3 along the north and west sides, 
soils have dark brown surface colors. However an Ysland” 
of dark brown soils occur within the Brown Soi1 Zone near 
the town of Oyen. 

2.5 CHEMICAL AND PHYSICAL ANALYSES 

Analytical data, pertinent to classification and fertil- 
ity, is presented in table form following the detailed profile 
description for each of the selected soi1 series. Analyses and 
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TABLE 6. Key to the SO~IS of the Oyen Map Sheet 

TILL 
Cretaceous - 

SoRrock Weakly Calcareous 
Moderately Lacustrine Fluvial- 

lacustrine 
Fluvial Fluvial- Eolian 

Fluvial 
Calcareous 

eolian (duned) 

Medium Fine Mcderately 
Fine 

Moderately 
Fine 

Fine Moderately 
Fine 

Moderately 
Coarse 

Very 
Coarse 

Very Skeletal 
Coarse (grave14 CLASSIFICATION 

Chernozemic 

Solonetzic 

Gleysolic 

Dark Brown 

Solonetz 

Blodized 
Solonetz 

Zeysol 

Saline Orthic 

* Formerly Elluviated Brown ** Formerly Solodic Brown 



El SolonetzicSoils RegosolicSoils 

FIG. 13. Soi1 Orders and Soi1 Zones in the Oyen Map Sheet 

TABLE 6. Soi1 distribution at the Great Group level in the Oyen 
Map Sheet. 

Hectares %oftotal 

Brown Chernozemic 369,420 24 

Dark Brown Chemozemic 277,710 18 

Total Chemozemic 647,130 42 

Solonetz 22,340 1 

SolodizedSolonetz 591,000 38 

Solod 166,000 11 

Total Solonetzic 779,340 50 

Regosolic 14,730 1 

Gleysolic 47,760 3 

UndifFerentiated(H,O, R.B.) 55,040 4 

Total 1,544,ooo 100 

comments, relative to the engineering uses of soils, are re- 
ported in that section of the report. The following analyses 
were conducted on soi1 samples collected from representa- 
tive sites for each of the soi1 series selected for discussion. 

Reaction (pH). A measure of the intensity of soi1 acid- 
ity or alkalinity, which generally reflects the base status 
of the soil. Determination is by the soi1 paste method (24). 

Nitrogen. Nitrogen is an important plant nutrient 
which is usually concentrated in the A horizon of soils in 
the form of decomposed organic matter. Usuaily nitrogen 
content cari be directly related to soi1 colours in the Ah hori- 
zon; darker coloured Ah horizons have a higher nitrogen 
content than do lighter coloured Ah horizons. Thus the Ah 
colour is an indicator of soi1 fertility. Nitrogen was deter- 
mined by the Kjeldahl method (24). 

Organic Carbon. Organic carbon provides the best es- 
timate of organic matter in the soil. It is generally accepted 
that the amount of organic matter is 1.742 times the 
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amount of organic carbon. Determination was by differ- 
ence between total carbon and inorganic carbon. Total car- 
bon was determined by a dry combustion method as per in- 
struction manual for operation of Leco Carbon Analyzer 
nos. 577-100; inorganic carbon from calcium carbonate 
equivalent. 

Exchangeable Cations and Total Exchange Ca- 
pacity. The cation exchange capacity is important in the 
fertility of a soil. This capacity increases with increased 
clay and organic matter content and is less in sandy soils. 
Cations were determined on an ammonium acetate extract 
(24). A criterion used in the classification of Solonetzic soils 
is the ratio of exchangeable calcium to exchangeable 
sodium. A ratio of 10 or less is necessary for a soi1 to be clas- 
sified as belonging to the Solonetzic order. 

Calcium Carbonate Equivalent. This is a measure of 
the lime carbonate content of a soil. It is determined by a 
manometric procedure (26). 

Particle Size Distribution. This is a determination of 
the relative amounts of Sand, silt and clay in a soil, using 
the pipette method (24). 

Available Moisture. This is defined as the portion of 
soi1 moisture that cari readily be absorbed by plant roots. 
It is determined by the pressure membrane and pressure 
plate methods (16). 

2.6 DESCRIPTION OF THE SOILS 

It is not the intention of this report to present a detailed 
description of each soi1 series mapped. Rather, a few soils 
have been selected from widely separated locations to caver 
a variety ofparent materials, both climatic subregions, and 
the four soi1 orders mapped in the Oyen Sheet. These soils 
Will be described in detail, giving analytical data and site 
descriptions. Their relationships with associated soils Will 
be discussed and presented diagramatically, to caver the 
more important and frequently occurring physiographic 
relationships that occur. It is hoped that by relating the de- 
tailed information for the selected series, to similar and as- 
sociated soils, the reader Will gain a better insight into the 
soils of the Oyen Sheet. 

2.6.1 SOILS OF THE CHERNOZEMIC ORDER 

Because 42% (Table 6) of the soils belong to the Cher- 
nozemic Order, 5 series were selected from this Order for 
detailed descriptions. Furthermore, these soils have de- 
veloped on a11 but one of the parent materials present in the 
area. Of those selected, 3 are from the Brown Soi1 Zone and 
2 from the Dark Brown. The selection was also made to 
caver as wide a range as possible of the Chernozemic Sub- 
groups mapped. The selected series Will be discussed in al- 
phabetical order. 

Ceci1 Series 

Approximately 3% of the Oyen Map Sheet has been 
mapped as Cecil, this primarily within that portion of the 
Chernozemic area lying adjacent to, and east of the Sol- 
onetzic area (Fig. 13). This soi1 has developed from moder- 
ately fine textured, weakly calcareous till deposited as an 
undulating to hummocky morainal plain. Although it cari 
be found on topography with slopes up to 15%, it is most 
often associated with slopes around 5%. As with most soils 
developed on till, a few stones are usually present. 

The Ceci1 soi1 has been classified as a Solonetzic Brown 
Chernozemic. It has a brownish colored, loamy surface 
horizon over a dark brown, clay loam B horizon which is 
somewhat stronger structured than the B horizon of the 
Maleb profile. The lime horizon occurs at about 46 cm. 
below the surface. 

The following profile description and analytical data is 
for a Ceci1 profile southwest of Oyen. 

Ah 

Ahe 

Ae 

Btj 

BC 

Cca 

Ck 

0 to 8 cm; brown (10YR 4.513 d) loam; weak, fine 
granular; very friable; abundant, very fine, ran- 
dom roots; clear, smooth boundary; 5 to 10 cm 
thick; slightly acid. 
8 to 15 cm; yellowish brown (10YR 514 dl loam to 
sandy loam; weak to moderate, fine platy; friable, 
hard when dry; plentiful, very fine, vertical, inped 
roots; clear, smooth boundary; 3 to 10 cm thick; 
medium acid. 
15 to 18 cm; brown (10YR 513 d) loam to sandy 
loam; moderate, fine platy; very friable; plentiful, 
very fine, vertical, inped roots; abrupt, smooth 
boundary; 2 to 5 cm thick; medium acid. 
18 to 28 cm; dark brown (10YR 4/3 m) loam to clay 
loam; compound, moderate, fine prismatic, and 
moderate, medium subangular blocky; firm, very 
hard when dry; few, very fine, vertical, mostly 
exped roots; very few pebbles; clear, wavy bound- 
ary; 8 to 15 cm thick; slightly acid. 
28 to 41 cm; yellowish brown (10YR 5/4 d), dark 
yellowish brown (10YR 4/4 m) loam; compound, 
weak to moderate, fine prismatic, and moderate, 
medium subangular blocky; friable; few, very 
fine, vertical, mostly exped roots; a few pebbles; 
gradual, wavy boundary; 10 to 20 cm thick; neu- 
tral. 
41 to 99 cm; grayish brown (10YR 512 d), brown 
(10YR 4/3 m) loam to heavy loam; amorphous, 
very friable; very few, very fine, vertical roots (in 
Upper portion); moderately effervescent, a few 
pebbles; diffuse, wavy boundary; 25 to 61 cm 
thick; moderately alkaline. 
99 to 127+ cm; dark grayish brown (10YR 4/2 m) 
loam to clay loam; amorphous; friable; weakly ef- 
fervescent; a few pebbles; moderately alkaline. 

Ceci1 soils are primarily associated with other Cher- 
nozemic soils such as Maleb (Fig. 141, or in some instances 
the Solonetzic Brown Chernozemic, Ronalaine. In areas 
where the saline influence is reflected in a stronger B de- 
velopment, this soi1 may be found in association with the 
Halliday series. Regardless of where it is found, in relation 
to associated soils, it is difficult to predict from landscape 
features, just where a Ceci1 soi1 might be expected to occur. 
Flagstaff, the dark brown counterpart of Cecil, has very 
similar profile characteristics, with the exception of the A 
horizon which is darker in color and usually a few cen- 
timetres thicker. 

For dryland agriculture, Ceci1 has been rated as Capa- 
bility Class 4. If irrigated it would be rated as Category 2. 
Under good range conditions, a Ceci1 soi1 area cari support 
about 0.7 animal units per month per hectare. 
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TABLE 7. Analysis of a Cecil Soi1 

Exchangeable Cations 
Total Exch. 7G 

Particle Size 
Avail. 

Depth 5% Capaeity CalNa caca, % Q % moisture 
Horizon (cm) pH RN 0rg.C %Na %K ‘%Ca %Mg me/100 g ratio equiv. sand silt clay Texture % 

Ah O-8 6.5 0.34 2.32 0.1 5.3 47.3 18.0 18.5 437 - 34 49 17 SiL 15.3 

Ahe-Ae 8-18 5.9 0.13 1.19 0.4 4.3 33.2 24.2 10.8 90 - 47 40 13 L 9.0 

Btj 19-28 6.5 0.07 0.72 0.7 3.2 37.1 46.5 21.5 53 32 42 26 L 17.3 

BC 28-41 6.9 - - 0.8 3.4 37.3 50.9 17.6 44 - 43 32 25 L 

CG3 41-99 8.2 - 8.2 45 30 25 L 

Ck 99-127 8.2 - - - 5.9 46 31 23 L 

FIG. 14. Schematic cross section of some soils associated with the Cecil series 

Chin Series 
This soi1 is not too important, in terms of acreage, since 

it occupies only about 1% of the total map sheet acreage. 
It was mapped in relatively small isolated areas primarily 
in the east half of the map sheet. The largest areas of Chin 
soils were found in the east central portion along the Sas- 
katchewan border. It was usually found in relatively broad 
valleys associated with streams, in which a silty fluvial- 
lacustrine deposit occurs. Its parent material is moderately 
fine textured and weakly calcareous, and is deposited as a 
level to undulating plain. This soi1 is well drained and con- 
tains no stones. 

The Chin soi1 is classified as an orthic Brown Cher- 
nozemic. There is a gradua1 textural change from the loam 
surface horizon, through the somewhat fïner textured B 
horizon, to the silty clay loam of the C horizon. Compared 
to soils developed on other kinds of parent material, Chin 
soils have a signifïcantly higher silt content in a11 horizons. 
Generally this soi1 has a fairly thin A horizon, brown in 
color, over a 15-20 cm thick darker brown B horizon. A dis- 
tinct lime horizon, of fairly high concentration, occurs at 
about the 30 cm depth. With depth, the lime content gradu- 
ally dimishes. 

The following description and analytical data is for a 

Chin soi1 located northwest of Acadia Valley. It is fairly 
representative of the majority of Chin soils mapped in this 
map sheet. 

AP 

Bm 

Ccal 

cca2 

0 to 8 cm; brown (10YR 413 d) loam; weak, fine 
granular; very friable; abundant, very fine, ran- 
dom roots; clear, smooth boundary; 8 to 15 cm 
thick; mildly alkaline. 
8 to 20 cm; dark brown (10YR 4/3 d and 3/3 m) 
loam; compound, weak to moderate, fine prisma- 
tic, and moderate, fine subangular blocky; friable; 
plentiful, very fine, vertical, inped roots; clear, 
smooth boundary; 10 to 25 cm thick; mildly al- 
kaline . 
20 to 56 cm; pale brown (lOYR613 d) andyellowish 
brown (10YR 5/2 m) silt loam; amorphous; friable; 
few, very fine, vertical, inpedroots; moderately ef- 
fervescent; gradual, wavy boundary; 25 to 41 cm 
thick; moderately alkaline. 
56 to 81 cm; brown (10YR 5/3d) and dark grayish 
brown (10YR 4/2 m) silty clay loam; amorphous; 
friable; few, very fine, vertical inped roots; moder- 
ately effervescent; clear, wavy boundary; 15 to 30 
cm thick; moderately alkaline. 
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TABLE 8. Analysis of a Chin Soi1 

Horizon 

AP 

Bm 

Ccal 

Cca2 

Ck 

IICk 

Depth 92 
(cm) pH ‘%N 0rg.C %Na %K %Ca %Mg 

O-8 7.5 0.32 3.28 - - - - 

8-20 7.6 0.19 1.71 - - - - 

20-56 8.0 . _ _ _ _ _ 

56-81 8.3 - - _ _ _ _ 

SI-160 7.7 - - - - _ _ 

160-213 7.6 - - _ _ _ _ 

ExchangeableCations 

1 
Total Exch. 

l Capacity CdNa 
me/lOOg ratio 

% % Parti& Size Particle Size Avail. Avail. 
CaCO, CaCO, 4 moisture moisture 
equiv. equiv. sand silt. clay Texture % % 

0.7 0.7 35 44 21 L 15.5 15.5 

0.4 0.4 43 35 22 L 13.6 13.6 

15:5 15:5 26 55 19 SiL 

14.2 14.2 10 62 28 SiCL 

10.7 10.7 14 58 28 SiCL r 
6.7 46 27 27 SCL - 

FIG. 15. Schematic cross section of some soils associated with the Chin series 

Ck 31 to 160 cm; grayish brown (10YR 5/2 d, ml silty 
clay loam; layered; very friable; very few, very 
fine, vertical, inped roots; weakly effervescent; ab- 
rupt, smooth boundary; 46 cm to indefïnite thick- 
ness; mildly alkaline. 

IICk 160 to 213+ cm; dark brown (10YR 313 ml loam to 
clay loam till; amorphous; friable; weakly to very 
weakly effervescent; a few small pebbles; moder- 
ately alkaline. 

Chin soils have been mapped primarily with soils of a 
similar parent material. Thus, in areas where the soils dis- 
play slight Solonetzic influences, the mapping unit may 
comprise, along with Chin, the Solonetzic Chernozemic 
soils Tilley or Chinz. Elsewhere, where the fluvial-lacus- 
trine materials are associated with lacustrine deposits 
(Fig. 15), the Chin and Seven Persons series may form the 
mapping unit. In other locations where the influences of 
fluvial deposits are felt, it was necessary to include 
Bingville in the mappingunit. It is not uncommon, particu- 
larily where Chin was mapped in somewhat narrower val- 
leys, to find sands and gravels underlying a Chin profile at 
about 45 to 75 cm. Where this happens, the Ramillies series 
was mapped in association with the Chin series. Since most 
Chin areas are bounded by areas of till material, it is only 
natural ta expect an area of fluvial lacustrine veneer be- 
tween the two materials, as shown in Fig. 15. When this 

happens, the mapping unit Will comprise Chin, along with 
Cranford, and possibly Maleb. 

In the Dark Brown Soi1 Zone, the Lethbridge series is 
the counterpart of Chin. The two soils are very similar in 
a11 profile characteristics except the A horizon, which in 
the Lethbridge soi1 is dark brown in color and is usually a 
little thicker than the A horizon ofthe Chin soil. 

Chin soils have been given a Capability Class 4 rating 
for dryland agriculture. This soi1 is rated at Category 2 for 
irrigation in this map sheet, because of the climatic limita- 
tions that exist. For grazing purposes, and assuming good 
range conditions, Chin soi1 cari support about 0.7 animal 
units per month per hectare. 

Kirriemuir Series 

Slightly less than 16,190 ha. of the Kirriemuir series 
was mapped in the Oyen Map Sheet. This series, which rep- 
resents about 1% of the total map sheet, was mapped en- 
tirely in the northeast corner of the survey area, where it 
is associated with the hummocky morainal plain SO charac- 
teristic of that area (Fig. 11). This soi1 is generally found 
on slopes in the 9 to 15% range, although it does occur on 
steeper as well as smoother slopes. Soi1 development has 
taken place on a moderately fine textured, moderately cal- 
careous till, of Belly River origin. Although some stones 
are present in a11 Kirriemuir soi1 areas, there are a few 
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areas which have excessive amounts of stones. Ckl 46 to 89 cm; yellowish brown (10YR 5/4 m) loam 
Kirriemuir, classified as an Orthic Dark Brown Cher- to sandy clay loam; amorphous; very friable to fri- 

nozemic, has several centimetres of dark brown loam over able; few, very fine, vertical roots; weakly effer- 
a dark yellowish brown B horizon. The lime horizon occurs vescent; occasional grave1 and cobble; diffuse, 
at about 30 cm below the surface, in loam to clay loam ma- wavy boundary; 41 to 61 cm thick; moderately al- 
terials. kaline. 

The following detailed description and analysis is for a 
Kirriemuir profile sampled within a few kilometres of the 
northeast corner of the Map Sheet. 

Ah 

Bm 

Cca 

0 to 8 cm; dark brown (10YR 3/3 d) loam; weak, 
single grain to very fine granular; soft; abundant, 
fine and very fine, random roots; clear, smooth 
boundary; 5 to 15 cm thick; mildly alkaline. 
8 to 23 cm; dark yellowish brown (10YR 314 d) 
loam to sandy clay loam; compound, weak, coarse 
prismatic, and coarse blocky; friable; plentiful, 
fine and very fine, vertical roots; occasional grave1 
and cobble; clear, wavy boundary; 10 to 25 cm 
thick; mildly alkaline. 
23 to 46 cm; light yellowish brown UOYR 614 m) 
loam to clay loam; amorphous; very friable to fri- 
able; few, very fine, vertical roots; moderate to 
strongly effervescent; occasional grave1 and cob- 
ble; gradual, wavy boundary; 15 to 30 cm thick; 
moderately alkaline. 

Ck2 89 to 140 cm; dark brown (10YR 3/3 m) loam to 
sandy clay loam; amorphous; friable; very few, 
very fine, vertical roots; weakly effervescent; oc- 
casional grave1 and cobble; diffuse, wavy bound- 
ary; 41 to 61 cm thick; moderately alkaline. 

Ck3 140 to 186+ cm; very dark grayish brown (10YR 
3/2 m) loam to sandy clay loam; amorphous; fri- 
able; weakly effervescent; occasional grave1 and 
cobble; numerous, small sand pockets; moderately 
alkaline. 

This soi1 is very similar to the Hughendon soi], also a 
Dark Brown Chernozmeic, but mapped further west. The 
main difference in the two soils is the higher concentration 
of calcium carbonate in the Kirriemuir soil, which may ac- 
Count for its generally more friable nature. It Will be noted 
from the analysis in Table 9, that there is a very low con- 
tent of calcium carbonate in the A and B horizon; these 
horizons are usually lime free. 

As indicated previously, this soi1 is associated with 

TABLE 9. Analysis ofa Kirriemuir Soil 

Exchangeable Cations Total Exch. 70 Particle Size Avail. 
I-bnth l 1 I Caoacitv Ctia CaCO- % I % l % moisture 

Horizon (cm) 

Ah O-8 

Bm 8-23 

Cca 23-46 

Ckl 46-89 

Ck2 89-140 

Ck3 140-186 

0rg.c 
3.65 

1.27 

ratio equiv. Sand silt 

0.4 42 38 

0.3 49 30 

11.4 34 40 

6.3 48 29 

5.8 46 32 

6.8 44 32 

Oder Chemozemic 
I 

r 
Orthic I 

Kirriemuir 1 Let$!$&end / 

FIG. 16. Schematic cross section of some soils associated with the Kirriemuir series 
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rough topography, where the mapping unit consists ofvari- 
ous combinations of Kirriemuir and Altario, the Rego Dark 
Brown Chernozemic. As indicated in Fig. 16, Kirriemuir 
occupies the mid and lower slope positions while the Al- 
tario soi1 cari usually be found on the crest portion of the 
slope. When cultivated, the Altario soils cari easily be rec- 
ognized as the lighter colored (and less productive) areas on 
the steeper slope positions (Fig. 17). Another prominent 
landscape feature in a Kirriemuir area, are the numerous 
tree ringed sloughs or poorly drained areas that occur (Fig. 
11). Within the Kirriemuir soi1 area, a few level plateau 
like areas may be found which are super-glacial deposits of 
lacustrine material (Fig. 16). Most of these areas are rela- 
tively small (up to 2 to 3 sections in size). Where they occur, 
the Lethbridge and Whitney series have been mapped. 

For purposes ofdryland agriculture, the Kirriemuir soi1 
has been rated as Capability Glass 3. For irrigation it has 
been rated at Category 2, however, because of the rough to- 
pography no Kirriemuir soi1 areas would be irrigable. As- 
suming good range conditions, one acre of Kirriemuir soi1 
cari be expected to support about 1.0 animal unit per month 
per hectare. 

FIG. 17. A Kirriemuir - Alt&o soil area 

Maleb Series 

This is the most frequently occurring of the Orthic 
Chernozemic soils having been mapped on about 7% of the 
map sheet. Its distribution is fairly uniform throughout 
that portion of the area having Chernozemic soils and lying 
within the Brown Soi1 Zone. Although it occurs on a wide 
variety of topographie positions, its most frequent occur- 
rence is on slopes ranging from 5 to 9%, characteristic of the 
landform associated with an undulating to hummocky 
morainal plain. This soi1 has developed on moderately fine 
textured and weakly calcareous till derived from the 
Horseshoe Canyon and Bearpaw formations. Although 
stones of variable size are an important feature of Maleb 
soils, only in a few locations are they numerous enough to 
interfere with cultivation. The stonier areas are usually as- 
sociated with some of the hummocky moraine areas of more 
extreme relief characteristics. 

The Maleb soi1 is classifïed as an Orthic Brown Cher- 
nozemic with a brown colored surface horizon of loam tex- 
ture. Below this the B horizon has a darker brown color, in 
loam to clay loam materials, and usually has a prisma- 
tic structure. The lime horizon occurs at an average depth 
of about 20 cm. In a vertical exposure along a ditch tut, this 
light colored lime horizon is a very prominent feature 
(Fig.18). 

FIG. 18. A road tut through a Maleb soil area 

The following profile description and analytical data is 
for a Maleb soi1 located south east of Acadia Valley. 

Ah 

Bm 

Ccal 

Cca2 

Ck 

Cks 

0 to 8 cm; brown (10YR 4.5/3 d), dark grayish 
brown (10YR 4/2 m) loam to sandy clay loam; very 
weak, platy to single grain; very friable; abun- 
dant, very fine and fine, random, inped roots; 
clear, smooth boundary; 5 to 10 cm thick; slightly 
acid. 
8 to 18 cm; dark grayish brown UOYR 4/2 dl, dark 
brown (10YR 3/3 m) loam to sandy clay loam; com- 
Pound, moderate prismatic and medium subangu- 
lar blocky; fïrm; plentiful, very fine, vertical, 
mostly exped roots; gradual, wavy boundary ; 8 to 
20 cm thick; neutral. 
18 to 41 cm; light brownish gray UOYR 612 d), 
grayish brown (10YR 5/2 m) loam; weak, medium 
subangular blocky to amorphous; friable; few, 
very fine, vertical, inped roots; strongly efferves- 
cent; a few pebbles; gradua], wavy boundary; 15 to 
25 cm thick; mildly alkaline. 
41 to 76 cm; brown (10YR 5/3d), yellowish brown 
(10YR 5/4 m) loam to clay loam; amorphous; fri- 
able; very few, very fine, vertical, inped roots; 
moderately effervescent; a few pebbles; diffuse, 
wavy boundary; 20 to 46 cm thick; moderately al- 
kaline. 
76 to 127 cm; dark brown (10YR 4/3 m) clay loam; 
amorphous; friable; weakly effervescent; a few 
pebbles; diffuse, wavy boundary; 30 to 61 cm 
thick; moderately alkaline. 
127 to 183 cm; grayish brown (10YR 5/2 m) clay 
loam; amorphous; fïrm; weakly effervescent; afew 
pebbles; weakly saline, with scattered salt crys- 
tals; mildly alkaline. 

Maleb soils are associated with a number of different 
soils, depending on terrain and parent material influences. 
In areas of rough topography, Maleb may be mapped in as- 
sociation with the Calcareous Chernozemic (Travers) and 
the Rego Chernozemic (Helmsdale). As illustrated in Fig. 
19, Maleb is usually found on the toe and lower slope posi- 
tions, Travers on the Upper slope position, and Helmsdale 
on the crest of the slope. In areas of relatively close proxim- 
ity to saline parent materials, where Solonetzic influences 
are reflected in the profile development, Maleb may be 
found in close association with the Solonetzic Chernozemic 
soils Ceci1 or Ronalaine. 
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TABLE 10. Analyds of a Maleb Soi1 

ExchangeableCations ExchangeableCations Total Exch. Total Exch. Ic Ic Parti& Size 
Avail. 

Depth Depth 7c 7c Capacity Capacity GINa CaCO, CaCO, % % % moisture 
(cm) pH 7cN 0rg.C %Na %K %Ca %Mg (cm) pH 7cN 0rg.C %Na %K %Ca %Mg me/100 g me/100 g ratio equiv. equiv. sand silt clay Texture 7c 

O-8 O-8 6.3 6.3 0.17 0.17 1.73 1.73 0.1 0.1 7.2 7.2 50.5 50.5 31.8 31.8 16.1 16.1 406 - 51 27 22 L-SCL 7.5 

8-18 8-18 6.9 6.9 0.14 0.14 1.36 1.36 0.2 0.2 3.5 3.5 65.6 65.6 34.6 34.6 20.7 20.7 339 - 46 27 27 L-SCL 13.6 

18-41 18-41 7.8 7.8 _ _ _ _ . . - - - - _ _ 16.2 16.2 33 43 24 L 

41-76 41-76 530 530 _ _ _ _ - - - - - - _ _ 11.5 11.5 35 39 26 L 

76-127 76-127 7.9 7.9 _ _ _ _ - - - - - - - - 9.4 9.4 29 43 28 CL CL 

127-183 127-183 7.8 7.8 _ _ _ _ _ _ - - - - _ _ 8.1 8.1 33 40 27 CL CL 

Particle Size I Avail. 
moisture 

Texture 7c 

’ ! 

L-SCL 7.5 

L-SCL 13.6 

L 

L 

3rder 

Subgroup 

3arkBrown 
Brown 

Orthic 

Hughendon 

Maleb 

Chernozemic 

Calcar- 
eous 

Rego Calcar- 
eous 

Neutral - Neutral 

Travers Helmsdale Travers 

Orthic 

Hughendon 

Maleb 

Calcar- 
eous 

Neutral 

Travers 

FIG. 19. Schematic cross section of some mils associated with the Maleb series 

In areas where a veneer of silty lacustrine material has 
been deposited over till (Fig. 151, Maleb may be associated 
with the Cranford series. Similarly, Maleb may be as- 
sociated with the Purple Springs series, where the veneer 
deposit is offluvial-aeolian origin (Fig. 20). 

Throughout most areas of Maleb soil, it is not uncom- 
mon to find smaller areas of coarse textured and well sorted 
till, which are usually associated with drainage channels. 
In such areas Maleb has been mapped in association with 
the Foremost series. In contrast to this, in the general area 
east of Acadia Valley, a fine textured till has been mapped, 
often in close association with the moderately fine textured 
till of the Maleb series. Where this occurs, the mapping 
unit may comprise Maleb and Wheiden. 

Hughendon, the dark brown counterpart of Maleb, dif- 
fers mainly with respect to the A horizon. The A horizon of 
the Hughendon series is usually a little thicker, and has a 
darker brown colour. There is one very obvious difference 
in the landscape features associated with the two soils. In 
areas of Hughendon soil, particularly on rough topog- 
raphy, it is not unusual to flnd willow and poplar in or 
around the depressions between hi&, (Fig. 11) as is the 
case north of Hanna. Contrast this to similar topographie 
situations in the Brown Soi1 Zone west of Acadia Valley, 
where it is very unusual to fïnd willow or poplar in the de- 

pressions. 
For dryland agriculture, the Maleb soi1 has been rated 

as capability Class 4. For irrigation purposes it has been 
rated as Category 2. This soi1 cari be expected to support 
about 0.7 animal units per month per hectare assuming 
good range conditions. 

Wainwright Series 

Approximately 2% of the map sheet acreage was map- 
ped as belonging to the Wainwright series. This soi1 is 
found throughout that portion of the map sheet lying with- 
in the Dark Brown Soi1 Zone, primarily as one of the soi1 
constituents within fairly large sandy areas. Two such 
areas occur; one in the central area around Kirkpatrick 
Lake, and the second towards the east side stretching 
northwest and southeast of Grassy Island Lake. The land- 
scape features generally associated with the Wainwright 
soil, are those of an undulating fluvial-eolian plain. The 
slight ridged tendencies are perhaps the remnants of 
former linear dunes. It is not unusual to find dense buck- 
brush and silver willow patches in Wainwright soi1 areas. 
A weak profile has developed on the stone free, very coarse 
textured and weakly calcareous sands that form the parent 
material for this soil. Because of the coarse texture, this 
soi1 is rapidly drained. 
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The profile description and analytical data which follow moderately alkaline. 
are for a Wainwright soil, sampled in the vicinity of Grassy Soils which are most often found associated with the 
Island Lake. Wainwright series, are those with similar coarse textures. 

Ah 

Em1 

Bm2 

BC 

C 

0 to 13 cm; dark grayish brown (10YR 4/2 dl, very 
dark grayish brown (10YR 3/2 ml loamy sand to 
Sand; weak, amorphous to single grain; very fri- 
able to loose; plentiful, very fine, fine, and 
medium, random roots; clear, smooth boundary; 
10 to 20 cm thick; mildly alkaline. 
13 to 36 cm; brown (10YR 4/3 d), dark brown 
(10YR 3/3 m) loamy sand to Sand; very weak 
amorphous to single grain; very friable to loose; 
few, fine, and very fine, very few, medium vertical 
roots; gradua1 wavy boundary; 20 to 41 cm thick; 
mildly alkaline. 
36 to 71 cm; dark yellowish brown (10YR 414 d), 
dark brown (10YR 4/3 m) loamy sand to Sand; 
single grain; loose, very few, fine and very fine, 
very few, medium, vertical roots; diffise, wavy 
boundary; 20 to 41 cm thick; neutral. 
71 to 112 cm; yellowish brown (10YR 94 m,d) 
loamy sand to Sand; single grain; loose; very few, 
fine and medium, vertical roots; clear, wavy 
boundary; 30 to 46 cm thick; moderately alkaline. 
112 to 152 cm; pale brown (10YR 6/3 d,m) Sand; 
single grain; loose; very few, fine, vertical roots; 

TABLE 11. Analysis of a Wainsright Soi1 

Depth 9c 9c 
Horizon (cm) pH %N 0rg.C 0rg.C 

Ah o-13 7.5 0.10 0.88 0.88 

Bml 13-36 7.4 0.07 0.65 0.65 

Bm2 36-71 7.3 0.04 0.24 0.24 

BC 71.112 8.1 - - 

C 112-152 8.5 - 

In areas where these coarse textures gradually merge into 
the finer textures of a fluvial deposit, the associated soi1 is 
Metisko (Fig. 20). This same diagram illustrates the situa- 
tion where a veneer of fluvial-eolian material overlies till, 
creating mapping units where Ribstone is the associated 
soil. As is often the case the Wainwright profile Will devel- 
op on eolian deposits associated with old dunes on which 
vegetation has become established. This vegetative caver 
is the first step, and a prerequisite to the formation of a pro- 
file on these sands. As further illustrated in Fig. 28, the 
Wainwright soi1 may be associated with the Rego Cher- 
nozemic (Houcher), which is intermediate both in location 
and profile development between Wainwright and Edger- 
ton. 

Cavendish, the Orthic Brown Chernozemic, is the coun- 
terpart of Wainwright in the Brown Soi1 Zone. The two 
soils are very similar in ail profile characteristics except 
the Ah horizon, which is both thicker and darker in color 
in the Wainwright soil. 

For dryland agriculture, the Wainwright soi1 has been 
rated as Capability Class 5. If irrigated this soi1 would be 
rated as Category 2. Assuming good range conditions, one 
hectare of Wainwright soi1 cari support about 0.7 animal 
units per month. In any activity, agricultural or otherwise, 
contemplated on this soil, tare must be exercised to prevent 

Exchangeable Cations 

%Na %K %Ca %Mg 

0.3 5.4 47.8 13.5 ‘i 0.3 4.9 48.1 14.9 

1.1 3.9 53.8 19.3 
- - _ _ 
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6.1 
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FIG. 20. Schematic cross section of some SO& associated with the Wainwright series 
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wind erosion. 
A number of the Chernozemic soils mapped have not 

been described or referred to in the preceding discussion. 
Of these, the Acadia Valley series should be mentioned. Al- 
though it is located in a low rainfall area, it is one of the 
better producing soils, primarily because the lacustrine 
parent material on which it has developed, has a high mois- 
ture holding capacity. This soil, classifïed as a Calcareous 
Brown Chernozemic, has lime carbonates to the surface in 
a11 cultivated areas. Profile development is hard to distin- 
guish. 

lain by a Iighter colored Ae horizon. Below this a distinct 
or prominent AB horizon occurs which gradually merges 
into the Bnt horizon, which is usually darkly stained and 
has a hard blocky structure. Sulphate salts and lime of var- 
ious concentrations cari be found in the C horizon at depths 
from 36 to 76 cm. below the surface. Textures vary from 
loam on the surface to clay loams in the B horizon, and loam 
to clay loams in the C horizon. 

No mention has been made of the Chernozemic soils de- 
veloped on fluvial gravels or outwash. These occur in a 
number of locations throughout the map sheet, primarily 
in association with other coarse materials deposited in 
stream valleys, such as fluvial sands. Pemukan and Scol- 
lard, the two series mapped on fluvial gravels, are both 
classifïed as Orthic Chernozemic. Profile development is 
fairly distinct. Gravelly sandy loam textures prevail in the 
A and B horizons, with a gradua1 increase in the coarser 
fraction with increased depth. These soils have little ag- 
ricultural value other than grazing. 

The following profile description and analysis is for a 
Brownfield profile a few kilometres south of Consort. Al- 
though the analysis indicates a neutral reaction in the 
Upper solum, this portion of the Brownfield profile is usu- 
ally more acidic in reaction. Halliday has similar profile 
characteristics to those of Brownfield, except for a slightly 
thinner and lighter colored A horizon. 

Ah 0 to 10 cm; very dark grayish brown (10YR 312 d) 
loam; compound, weak, prismatic, and weak, 
medium blocky; slightly hard; abundant, fine and 
very fine, random roots; clear, smooth boundary; 
8 to 15 cm thick; neutral. 

Ae 

2.6.2 SOILS OF THE SOLONETZIC ORDER 

Four series were selected from this order for detailed de- 
scription, on the basis of importance, in terms of their oc- 
currence. In addition it was important to have at least one 
series from each of the three great groups, as well as a 
range of parent materials. Since Solonetzic soils on non-till 
deposits are relatively minor in terms of acreage, only one 
series (Idamay) is described. Again, the four series are pre- 
sented in alphabetical order. 

10 to 13 cm; pale brown (10YR 6/3 d), brown (10YR 
5/3 m) loam; moderate, fine platy; soft; plentiful, 
fine, and very fine, vertical roots; clear, smooth 
boundary; 2 to 8 cm thick; neutral. 

AB 13 to 23 cm; dark brown (10YR 4/3 m) clay loam; 
moderate, fine, subangular blocky; friable; plenti- 
ful, fine, and very fine, vertical exped roots; a few 
small pebbles; clear, smooth boundary; 5 to 13 cm 
thick; neutral. 

Bnt 

Brownfield Series 

Within the Oyen Map Sheet, this soi1 is very prevalent 
throughout that portion of the Solonetzic area lying within 
the Dark Brown Soi1 Zone. Its counterpart Halliday, in the 
Brown Soi1 Zone, is equally prevalent there. Together they 
occupy about 10% of the total map sheet acreage, 
(Brownfield 2%, Halliday 8%). Remarks relative to 
Brownfleld and its soi1 and environmental characteristics, 
generally apply to Halliday as well. 

23 to 41 cm; dark, yellowish brown (10YR 414 m, 
3/4 ped surface) clay loam; compound, strong, ir- 
regular, medium columnar, and medium, suban- 
gular blocky; very firm; plentiful, fine, and very 
fine, vertical exped roots; a few small pebbles; 
graduai, smooth boundary; 15 to 25 cm thick; 
mildly alkaline. 

Ccasa 

As with the Hemaruka series, this soi1 has developed on 
till of both the Horseshoe Canyon and Bearpaw formations, 
or mixtures of the two. It is most often associated with 
slopes of less than 5% on a level to undulating morainal 
plain, with moderately well drained characteristics. A few 
stones of variable size are usually present on the land sur- 
face. 

Ck 

41 to 71 cm; dark brown (10YR 4/3 ml loam to clay 
loam; amorphous; very friable; few, very fine, ver- 
tical roots; weakly effervescent; moderately 
saline, Salt concretions up to 1 cm in size; a few 
small pebbles; diffuse, wavy boundary; 25 to 41 cm 
thick; moderately alkaline. 
71 to 152+ cm; dark brown 910YR 3/3 ml loam to 
clay loam; amorphous; friable; very few, very fine, 
vertical roots in Upper portion; weakly to very 
weakly effervescent, a few, tiny coal and iron 
flecks; a few small pebbles; moderately alkaline. 

Classified as a Dark Brown Solod, the Brownfield series 
is characterized by a Dark Brown surface horizon, under- 

As indicated elsewhere, the Brownfïeld soi1 is usually 
very closely associated with the Halkirk soi1 (Fig. 14). This 

TABLE 12. AmdysisofaBrowtieldSoil 
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close association makes it difficult to predict, with any de- 
gree of certainty, just where in a Solonetzic area one might 
expect to find the Brownfïeld and Halkirk soils. However, 
in areas where Solonetzic soils are associated with Cher- 
nozemic soils, it is not unusual to fïnd the Solonetzic B hori- 
zon becoming less pronounced as one proceeds up slope. 
Thus in the soi1 toposequence, there is a gradua1 change 
from Halkirk to Brownfïeld to the Solonetzic Chernozemic 
Flagstaff, as one proceeds up slope. 

Although, as indicated, Brownfield is mainly as- 
sociated with Halkirk, it is to a lesser extent associated 
with other soils in areas where the influence of other par- 
ent materials is apparent. Thus in the area dominated by 
Cretaceous softrock, Brownfïeld is often associated with 
Torlea, especially where the capping of till is somewhat 
thicker (Fig. 26). In till areas with Solonetzic development, 
where an overlay deposit or veneer of sandy materials 
occur, the Brownfield soi1 has been mapped in association 
with the Sullivan Lake or Fenner series. 

For dryland agriculture, Brownfïeld has been rated as 
Capability Class 3, and has been rated as Category 2 for ir- 
rigation. For grazing purposes, this soi1 cari support about 
0.85 animal units per month, per hectare. 

Hemaruka Series 

This soi1 occupies a greater acreage than any other 
single series in the Oyen Map Sheet, occupying approxi- 
mately 19% of the total area. It is concentrated mainly in 
the western half of the sheet, in the large Solonetzic area 
(Fig. 13). 

Although it may occur on slopes greater than 5%, it is 
generally associated with a level to undulating till plain 
with moderately well drained characteristics. In 
Hemaruka soi1 areas, eroded pits (sometimes called “blow- 
out pits” or ‘buffalo wallows”) are almost always present, 
an obvious surface feature (Fig. 21) occurring on less than 
10% to greater than 60% of the surface area. These pits are 
slight surface depressions caused by the removal of the A 
horizon through wind and water action, exposing the hard 
impermeable B horizon. Surface stones of varying size, al- 
though usually not numerous, are fiequently present. 

FIG. 21. A Hemaruka sd area with40 ti 60% “blow-out” pits (P3) 

The till parent material for this soi1 appears to be de- 
rived primarily from the Horseshoe Canyon formation on 
the west side, and the slightly darker colored Bearpaw for- 
mation on the east side of the Solonetzic area. However, a 
significant proportion of the Hemaruka soils appear to 

have developed on till derived from well mixed con- 
stituents of these two formations. 

This soi1 is classified as a brown Solodized Solonetz 
characterized by a well developed and stained B horizon of 
round topped columnar structure. Between the B horizon 
and the brown surface horizon, is a lighter colored platy Ae 
horizon. Sulphate salts of various concentrations are found 
at about 30 to 40 cm below the surface. Surface textures are 
usually loam to sandy loam, with an abrupt change into the 
clay loams of the B horizon. In the C horizon, loam to clay 
loam textures prevail in weakly calcareous materials with 
a pale brown color. 

The following profile description and analytical data is 
for a Hemaruka profile northeast of Youngstown, in a loca- 
tion where there was little or no evidence of the Cretaceous 
softrock influence. 

Ah 

Ae 

Bnt 

Bntk 

Cca 

Csak 

0 to 8 cm; brown (10YR 5/3 d) sandy loam; weak 
to moderate, fine granular; soft; abundant, very 
fine, random roots; abrupt, smooth boundary 8 to 
15 cm thick; medium acid. 
8 to 10 cm; dark grayish brown UOYR 612 d) sandy 
loam; moderate, fine platy; friable; abundant, 
very fine, random roots; abrupt, smooth boundary; 
2 to 5 cm thick; medium acid. 
10 to 20 cm; very dark grayish brown (1OYR 3/2 
m), dark grayish brown (10YR 412 d), very dark 
brown (10YR 2/2 ped surface) clay loam; com- 
Pound, strong, fine columnar, and strong, 
medium, and fine, subangular blocky; very firm; 
plentiful, very fine, vertical, exped roots; few, 
micro, interstitial pores; common, thin clay films; 
a few pebbles; clear, smooth boundary; 8 to 15 cm 
thick; neutral. 
20 to 33 cm; dark brown (10YR 4/3 m), dark 
grayish brown (10YR 412 d), very dark grayish 
brown (10YR 312 ped surface) loam to clay loam; 
compound, moderate to strong, medium colum- 
nar, and moderate, medium, subangular blocky; 
very firm; plentiful, very fine, vertical, exped 
roots; common, very fine, interstitial pores; few, 
thin clay films; very weakly effervescent; few peb- 
bles; gradual, wavy boundary; 0 to 15 cm thick; 
moderately alkaline. 
33 to 53 cm; grayish brown (10YR 5/2 m,d) loam; 
moderate, medium, angular blocky; firm; few, 
very fine, vertical, exped roots; moderately effer- 
vescent; few pebbles; gradual, wavy boundary; 15 
to 25 cm thick; mildly alkaline. 
53 to 112 cm; very dark grayish brown (10YR 3/2 
m) loam; moderate, medium and fine, angular 
blocky; friable; very weakly effervescent; few peb- 
bles; numerous salt concretions; diffuse, wavy 
boundary; 30 to 60 cm thick; mildly al- 
kaline.Cskll2 to 183 cm; very darkgrayish brown 
(10YR 3/2 m) loam; amorphous; very friable; very 
weakly effervescent; few pebbles; few salt concre- 
tions; mildly alkaline. 

Halkirk, the Dark Brown counterpart of Hemaruka, 
differs mainly in the color and thickness of the Ah horizon. 
In the Halkirk soil, this horizon has a dark brown color and 
is usually a little thicker. No significant differences occur 
in the B and C horizons of the two soils. 

Most of the Hemaruka soils in the Oyen Map Sheet are 
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TABLE 13. Analysis of a Hemaruka Soi1 
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Order Solonetzic Chernozemic 

Subgroup Solodized Solonetz Orthic 
Dark Brown Halkirk Sullivan Lake Metisko 

Brown Hemaruka Gopher Bingville 

FIG. 22. Schematic cross section of some soils associated with the Hemaruka series 

found in association with the Brown Solod profile (Halli- 
day) or the Brown Solodized Solonetz (Steveville) (Fig. 26). 
This latter situation is particularly true where the un- 
dulating surface of the softrock material has a covering till 
veneer of variable thickness. In low relief areas of mixed 
Hemaruka and Halliday, the Hemaruka soi1 is usually 
found in the downslope landscape position, while Halliday 
is usually found in the higher position. The comparable 
Dark Brown situation has the Halkirk series associated 
with the Brownfield or Torlea series. 

There are a number of locations in the Oyen Map Sheet 
where the Solonetzic areas are associated with fluvial 
sands, which have been deposited as a veneer of variable 
thickness over till in which a Bnt horizon has developed. 
This situation (Fig. 22), is characteristic of a considerable 
area southeast of Sullivan Lake, where the Hemaruka soi1 
is often associated with the Gopher series or the Bingville 
series, when the depth to underlying till exceeds 1 m. 
Where the fluvial veneer is primarily loamy Sand, the as- 
sociated series is Sunnynook. Similar relationships and as- 
sociated soils occur with Solonetzic soils in the Dark Brown 
Soi1 Zone, where the Halkirk series cari be associated with 
the SullivanLake, Metisko, Fenner or Wainwright series. 

Fig. 23 illustrates a situation where the surface contour 
of the underlying till in a Sullivan Lake profile is unusu- 

FIG. 23. A SuUivan Lake soil profile 

ally variable. This is an extreme example, normally the 
thickness of sandy veneer is much more uniform. 

Primarily because of the hard structure and imperme- 
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able nature of the B horizon, Hemaruka has to be consid- 
ered at best, as a marginal agricultural soil. The thickness 
of A horizon is very significant in rating this soi1 for dry- 
land agriculture. Although most Hemaruka soils have a 
critical thickness of A horizon of 10 to 13 cm they have been 
rated as Capability Glass 4 for dryland agriculture. How- 
ever, in locations where a lesser thickness of Ah occurs, this 
soi1 is rated at Capability Class 5. Also because ofthe unde- 
sirable nature of the B horizon, Hemaruka soi1 is not suita- 
ble for irrigation. This conclusion was also reached by 
Krogman and Milne (21) who studied the effects of irriga- 
tion on a Hemaruka-Halliday soi1 complex. They found 
that a low hydraulic conductivity in the subsoil, and con- 
tinued irrigation, resulted in an increased near-surface 
salt accumulation, thus rendering such a soi1 unsuitable 
for irrigation. Assuming good range conditions, one hec- 
tare,of Hemaruka soi1 cari support 0.6 animal units per 
month. 

Idamay Series 

Soils belonging to this series were mapped in less than 
1% of the map sheet area. They are found as small isolated 
areas within that portion of the northern half of the map 
sheet, lying within the Dark Brown Soi1 Zone. It is a moder- 
ately well, to imperfectly drained, stone free soi1 usually 
associated with slopes around 2%. Its parent material is a 
moderately fine textured, weakly calcareous, moderately 
saline, silty, fluvial-lacustrine material, deposited as a 

TABLE 14. Analysis of an Idamay Soi1 

level to undulating plain. This plain may be part of a small 
lacustrine basin, or lie within the confines of a widening 
portion of a stream valley. 

This soil, classified as a Dark Brown Solonetz, is charac- 
terized by a thin A horizon over a very hard Solonetzic B 
horizon. Lime and salts are present just below the B hori- 
zon. Soi1 textures vary from silt loam in the surface hori- 
zon, through clay loam in the B horizon, and loam in the 
C horizon. 

The following description and analysis is for an Idamay 
profile located within the wide valley associated with Mon- 
itor Creek near the northern boundary ofthe map sheet. 

Ah 0 to 5 cm; dark grayish brown (10YR 4/2 d) silt 
loam; weak, single grain, becoming fine platy in 
lower portion; soft; abundant, medium, fine, and 
very fine, random roots; abrupt, smooth boundary; 
2 to 8 cm thick; neutral. 

Bnt 5 to 13 cm; very dark grayish brown (10YR 312 m, 
crushed), very dark brown ped surfaces (10YR 312 
ml, loam to clay loam; compound, strong, medium 
columnar, and medium, subangular blocky; very 
firm; abundant, fine and very fine vertical exped 
roots; clear, smooth boundary; 5 to 15 cm thick, 
mildly alkaline. 

Cskl 13 to 41 cm; dark brown (10YR 3/3 m) loam; 
amorphous; very friable; plentiful, fine, and very 
fine, vertical roots; weakly to moderately efferves- 

Exchangeable C&ons Exchangeable Cations Total Exch. Total Exch. % % ParticleSize ParticleSize 
Avail. Avail. 

Depth Depth 7c 7c Capacity Capacity &Na Ca/Na CaCO, CaCO, % % C!c C!c % % moisture moisture 
Horizon Horizon (cm) pH %N (cm) pH %N 0rg.C %Na %K 0rg.C %Na %K %Ca %Mg %Ca %Mg me1100g me1100g ratio ratio equiv. equiv. sand sand silt silt clay clay Texture Texture % % 

Ah Ah o-5 o-5 7.1 7.1 0.38 0.38 2.96 2.96 - - - - - - - - 0.3 0.3 32 32 50 50 18 18 L L 10.6 10.6 

Bnt Bnt 5-13 5-13 7.6 7.6 0.15 0.15 1.38 1.38 - - - - - - - - 0.3 0.3 30 30 43 43 27 27 CL CL 18.5 18.5 

Cskl Cskl 13-41 13-41 8.5 8.5 _ _ _ _ - - - - _ _ _ _ 1.5 1.5 39 39 39 39 22 22 L L 

Csk2 Csk2 41-81 41-81 8.6 8.6 _ _ _ _ - - - - - - - - 1.8 1.8 35 35 39 39 26 26 L L 

Csk3 Csk3 81.122 81.122 a.5 a.5 - - - - - - _ _ _ _ 1.Ï 1.Ï 44 44 33 33 23 23 L L 
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FIG. 24. FIG. 24. Schematic cross section of some mils associated with the Idamay series Schematic cross section of some soils associated with the Idamay series 
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cent; numerous tiny salt flecks; diffuse, wavy 
boundary; 30 to 50 cm thick; strongly alkaline. 

CSk2 41 to 81 cm; dark grayish brown (10YR 41‘2 m) clay 
loam; amorphous; very friable; few, fine, and very 
fine, vertical roots; moderately effervescent; 
many salt pockets up to 1 cm in size; diffuse, wavy 
boundary; 30 to 50 cm thick; strongly alkaline. 

Csk3 81 to 122+ cm; dark brown (10YR 4/3 m) loam; 
amorphous; very friable; very weakly efferves- 
cent; numerous tiny salt flecks; strongly alkaline. 

The soils most commonly associated with Idamay, are 
other soils belonging to the Solonetzic order which have de- 
veloped on a similar parent material. This is the situation 
diagrammed in Fig. 24, where Kehol is the most frequently 
associated soi1 and Arrowwood less frequent. As shown in 
the diagram, Kehol occurs on the higher slope positions, 
and Arrowwood on the still higher slope positions. This is 
the soi1 sequence that cari be expected with the Idamay soi1 
located within a lacustrine basin. On the other hand, the 
Idamay situated within a stream valley is more often as- 
sociated with a Saline Rego Gleysol, usually the Dishpan 
series, or the Gleddies series if finer textured parent mate- 
rials are involved. The Brown counterpart of the Idamay 
series is the Bullpound series. In most instances it is ex- 
tremely difflcult to distinguish the two soils since they are 
very similar in a11 profile characteristics. However, sepa- 
rate series were established because they lie within differ- 
ent climatic zones. 

Because of the Solonetzic B horizon, and the proximity 
of that horizon to the surface, the Idamay soi1 is unsuitable 
for irrigation and has been rated as Capability Class 5 for 
dryland agriculture. Assuming good range conditions, one 
hectare of Idamay soi1 cari support approximately 0.6 ani- 
mal units per month. 

Steveville Series 
Occurring mainly in the southern portion of the west 

half of the map sheet, this soi1 occupies about 3% of the 
Oyen Map Sheet. The parent material consists of a thin till 
veneer of variable thickness, overlying and merging into, 
a medium textured, moderately calcareous, weakly saline, 
and often modified cretaceous sediments. The landform as- 
sociated with the Steveville soils is that of a broad expanse 
of undulating to rolling softrock plain. In a number of loca- 
tions these softrock sediments outcrop at the surface. One 
such location is just south of the junction of highways 9 and 
36. Some surface stones are usually present, however their 
presence cari be attributed to the thin veneer of covering 
till. As with the Hemaruka series, eroded pits are a distinct 
surface feature. Steveville soils are usually moderately 

TABLE 15. Analysis ofa Steveville Soi1 

well drained. 
This profile has a few centimetres of brown Ah, under- 

lain by a thin Ae horizon. Below this lies the distinctive 
Solonetzic B horizon with its strong structure, and often 
impermeable nature. The lime carbonate horizon and 
salts usually are present at the 30 to 60 cm depth. Textures 
vary from sandy loams in the A horizons to loam to clay 
loams in the B and C horizons. One distinct feature of this 
soils is the way it “bakes” when exposed. This is evident in 
any road tut which exposes the B and C horizon (Fig. 25). 

FIG. 25. A road tut throughan undulating softrockplainexposhg 
the Steveville profile 

The following profile description and analysis is for a 
Steveville profile located in a similar area in the Medicine 
Hat Sheet, south ofthismap sheet. 

Ah 0 to 8 cm; brown (10YR 5/3 d), dark brown (10YR 
413 m) loam to sandy loam; weak, fine granular; 
very friable; abundant, fine, random roots; clear, 
smooth boundary; 5 to 10 cm thick; neutral. 

Ae 8 to 13 cm; light brownish gray (10YR 6/2 d), dark 
grayish brown (10YR 412 m) sandy loam; moder- 
ate, fine platy; friable, to very friable; plentiful, 
very fine, random roots; abrupt, wavy boundary; 
2 to 8 cm thick; neutral. 

Bnt 13 to 36 cm; dark brown (10YR 413 d, 313 m), very 
dark grayish brown (10YR 3/2 ped surface) clay 
loam to loam; compound, strong, coarse columnar, 
and strong, medium and fine, subangular blocky; 
very firm; plentiful, vertical, exped roots; many, 
moderately thick, clay films; gradual, irregular 
boundary; 15 to 30 cm thick; mildly alkaline. 

BCca 36 to 58 cm; very dark grayish brown (10YR 312 
d,m) loam to clay loam; compound, very coarse, 
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FIG. 26. Schematic cross section of some soils associated with the Steweville series 

columnar, and strong, medium, subangular 
blocky; very firm; few, very fine, vertical, mostly 
exped roots; weakly effervescent; gradua1 wavy 
boundary; 15 to 25 cm thick; moderately alkaline. 

Ccasa 58 to 91 cm; very dark grayish brown (10YR 3/2 
d,m) loam to clay loam; irregular, massive; very 
firm; moderately to weakly effervescent; moder- 
ately saline; gradua& wavy boundary; 25 to 41 cm 
thick; mildly alkaline. 

Ck 91+ cm; dark gray (10YR 4/1 d), very dark gray 
(10YR 3/1 ml silty clay; irregular, massive; very 
weakly effervescent; some coal and shale frag- 
ments; mildly alkaline. 

The Steveville profile described is the typical and most 
frequently occurring. Some variations do occur in this pro- 
file, particularly with respect to the nature of the B and C 
horizons. In some profiles the columnar structure, al- 
though equally hard, has a more irregular vertical cleav- 
age than that usually associated with the classical Sol- 
odized Solonetz. Often the tops of the columns Will have an 
irregular character, andnot the “clean tut” rounded shapes 
usually associated with the Subgroup. These variations 
cari perhaps be attributed to the more variable nature of 
these softrock sediments, as compared to the more uniform 
nature of the associated till deposits. The C horizon cari 
vary from sandy loam to silty clay, depending on which 
softrock strata is near the surface. 

Hemaruka is the main associated soil, as indicated in 
Fig. 26. (In reference to this diagram, it must be borne in 
mind that there is a thin veneer of till over most of the soft- 
rock sediments, which could not be represented at the 
exaggerated vertical scale). As indicated, the Hemaruka 
profile occurs where the covering till deposit is deeper. 
Since this deposit is often quite variable in thickness, it fol- 
lows that there is a corresponding variability in the rela- 
tive amounts of Steveville and Hemaruka in the mapping 
units. In locations where the depth of covering till becomes 

Halliday 

1 

even greater, there is a tendency towards the Halliday pro- 
file. In the Dark Brown Soi1 Zone the Steveville counter- 
part is Torlea. Its profile characteristics are similar to 
those of Steveville, with the exception of the darker colored 
and slightly thicker Ah horizon. 

For dryland purposes the Steveville soi1 is considered 
unsuitable for cultivated agriculture, and has therefore 
been rated as Capability Class 5. Likewise, it is unsuitable 
for irrigated agriculture. It has a carrying capacity of about 
0.5 animal units per month per hectare, where good range 
conditions prevail. 

In the preceding paragraphs no mention was made of 
the Solonetzic soils developed on sandy parent materials. 
Although they are not widespread in the area, they do 
occur in some of the sandier areas, particularly in the north 
central portion from Youngstown to Kirkpatrick Lake. In 
this extensive sandy area, the sandy Solonetzic soils 
(Youngstown, Yarnley and Leithead series) were usually 
found along the fringes, rather than in the central portion. 
The Solonetzic B horizon in sandy soils are at a much great- 
er depth, usually from 45 to 60 cm or greater, than they are 
in faner textured Solonetzic soils. Furthermore, these 
sandy soils have a much coarser columnar structure in the 
B horizon. It is not unusual to fïnd columnar round-tops, in 
a Yarnley profile, that are up to 15 cm across. 

In discussing the Hemaruka series, reference was made 
to soils which have a sandy deposit overlain on till in which 
the Solonetzic profile has developed. A somewhat similar 
situation occurs, where sandy deposits have been overlain 
on a fluvial-lacustrine material with a Solonetzic B hori- 
zon. The Rolling Hills series was established to caver this 
situation. 

Solonetzic soils also occur on lacustrine materials, but 
their area is very small, in relation to the total map sheet. 
These soils occur mainly as minor components of the map- 
pingunit with other lacustrine soils. 

28 



2.6.3 SOILS OF THE REGOSOLIC ORDER 

Only one series from this order is described in detail. 

Antilope Series 

This soil, which has the widest distribution of any of the 
Regosolic soils, occurs in less than 1% of the total area. The 
main concentration is in the vicinity ofAntelope Lake (Fig. 
7), from which it derives its name. Antelope soils are as- 
sociated exclusively with eolian sands with a duned land- 
form (Fig. 27). In the Oyen Map Sheet, unlike many duned 
areas elsewhere in Alberta, the dunes are of low relief and 
seldom have slopes exceeding 9%. Furthermore they dis- 
play an irregular pattern, with a slight linear configura- 
tion indicative of prevailing northwesterly winds at time 
of deposit. Bluffs of scrub poplar are fairly common, 
suggesting a relatively thin sand deposit of a few metres, 
over finer fextured and less permeable subsoils, which act 
as a barrier to downward percolating water, insuring a 
moisture source for deeper rooted vegetation, such as pop- 
lar. Within this map sheet, a11 Antelope soi1 areas have a 
well established but sparse grass caver, and no areas of ac- 
tive dunes occur. 

FIG. 27. An Antelope soi1 area 

Classified as an Orthic Regosol, the Antelope soi1 dis- 
plays no horizon development except for the weakly de- 
veloped and thin Ah. Brownish colors persist for a metre or 
more into the profile, gradually becoming grayer with 
depth. Loose sands also prevail throughout thisprofile. 

The profile description and analysis which follow are 
for an Antelope soi1 near the south edge of the map sheet, 
in the proximity of Berry Creek. 

Ah 0 to 2 cm; brown (10YR 4/3 d), dark brown (IOYR 
313 ml Sand; single grain; loose; abundant, 
medium to fine, random roots; abrupt, smooth 
boundary; 0 to 5 cm thick; slightly acid. 

TABLE 16. Analysisofan Antelopesoil 

Cl 2 to 38 cm; brown UOYR 513 d, 413 ml Sand; single 
grain; loose; abundant, fine and very fine, vertical 
roots; diffuse, smooth boundary; 25 to 45 cm thick; 
neutral. 

c2 38 to 122 cm; yellowish brown (10YR 5/4 dl, dark 
yellowish brown (10YR 4/4 m) Sand; single grain; 
loose; few, very fine, vertical roots; diffuse, smooth 
boundary; 51 to 91 cm thick; neutral. 

c3 122 to 244+ cm; brown (IOYR 513 d, 413 m) Sand; 
single grain; loose; very few, very fine, vertical 
roots; mildly alkaline. 

The Edgerton series is almost identical to the Antelope 
series in a11 characteristics. However, because of the higher 
precipitation within the Dark Brown Soi1 Zone where the 
Edgerton soi1 is found, the two soils were given separate 
names. Because of the higher precipitation, the Edgerton 
soi1 has a slightly better grass caver and hence a better 
grazingcapacity. 

As shown in Fig. 28, there is usually a gradua1 change 
in profile type from the pure Antelope soi1 area, through 
the Rego Chernozemic area (Vendisant), to the Orthic 
Chernozemic (Cavendish). With this soi1 change there is 
also an associated topography change from rougher topog- 
raphy in the Antelope area, to smoother topography in the 
Cavendish area. 

This soi1 sequence usually occurs over a relatively short 
distance, thus the mapping unit consists of various combi- 
nations of the three series. On the other hand the soi1 se- 
quence may occur over several kilometres, resulting in a 
single series mapping unit. This latter situation is not en- 
countered in the Oyen Map Sheet. 

Both the Antelope and Edgerton soils are extremely 
fragile and very susceptible to wind erosion. Therefore, 
they should not, under any circumstances, be considered 
for any kind of cultivated agriculture. At the present time, 
a11 Antelope and Edgerton soi1 areas in the Oyen Map 
Sheet have a well established but sparse, grass caver and 
therefore have a limited potential for grazing, about 0.25 
to 0.35 animal units per hectare per month. Overgrazing 
on this soi1 must be avoided, since such abuse would de- 
stroy the protective vegetative caver and initiate active 
wind erosion. Both the Antelope and Edgerton soils are 
rated as Capability Class 6 for dryland agriculture, and are 
not suitable for irrigation. 

Within the Brown Soi1 Zone, three other Orthic Re- 
gosols were recognized. The Verdigris series was mapped 
almost exclusively in stream valleys where medium tex- 
tured deposits occur of fairly recent origin. The Etzikom 
profile was also mapped in association with stream chan- 
nels and consists of gravelly fluvial deposits. Scotfleld, the 
Saline Orthic Regosol within the Brown Soi1 Zone, was 
mapped in association with some of the exposed Cretaceous 
softrock materials. Because of the saline conditions, it is 

I I I I 
Exchangea lble Cations Total Exch. a ParticleSi Avail. 

Depth 9 r Capacity Ca/Na CaC0s % moisture 

(cm) pH %N 0rg.C %Na %K %Ca %Mg me/100 g ratio equiv. Sand silt clay Texture 5% Horizon 

Ah o-2.5 6.2 0.07 0.77 0.5 6.2 37.1 10.9 4.2 78 93 4 3 s - - 

Cl 2.5-38 6.9 - - 0.0 5.9 50.6 18.2 3.4 95 2 3 s - 

c2 38-122 7.3 - - 0.4 5.9 46.3 18.9 2.7 12 0.2 96 1 3 s - 

c3 122-244 7.9 - - 2.4 4.6 47.6 17.8 4.6 19 0.3 94 3 3 s - 
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FIG. 28. Schematic cross section of some soils associated with the Antelope series 

often diffïcult for vegetation to become established on this 
soil. Kyiscap is the counterpart of Scotfield within the Dark 
Brown Soi1 Zone. 

2.6.4 SOILS OF THE GLEYSOLIC ORDER 

This order is limited in extent and only one series is de- 
scribed in detail. 

Dishpan Series 
Approximately 1% of the Oyen Map Sheet was mapped 

as belonging to the Dishpan series. This soi1 is located in, 
or associated with, low poorly drained areas where slopes 
are less than 1%. It may be found throughout the map 
sheet, in both the Brown and Dark Brown Soi1 Zones, usu- 
ally as small isolated areas often associated with water 
bodies. It may also be found in or adjacent to stream chan- 
nels. Surface features are those of a level fluvial-lacuitrine 

FIG. 29. Bare salie areasin a Dishpan soll unit 

(Note background “sait-du&” storm) 

plain. A moderately fine textured, and weakly calcareous, 
silty lacustrine deposit forms the parent material for this 
soil. This material, as well as being strongly saline, is also 
stone free. Because of the strongly saline conditions, vege- 
tation is limited to salt tolerant species, and even they have 
some difflculty in some locations. Consequently it is not un- 
usual to find bare, salt crusted spots in a Dishpan soi1 area 
(Fig. 29). 

Because of its topographie position, this soi1 receives 
moisture in excess of normal precipitation, thus eliminat- 
ing the effects of climatic differences that exist between the 

Brown and Dark Brown Soi1 Zones. This in turn eliminates 
the need to establish two series to take tare of climatic dif- 
ferences. Thus the Dishpan series includes Saline Ego 
Gleysols on fluvial lacustrine materials in both the Brown 
and Dark Brown Soi1 Zones. 

The detailed description and analytical data presented 
is for a Dishpan soi1 located near the centre of the map 
sheet. 

ACs 0 to 5 cm; dark grayish brown (2.5Y 4/2 m) silt 
loam; weak, medium, subangular blocky; fïrm; 

TABLE 17. Analysis of a Dishpan Soi1 

Exchangeable Cations Total Exch. l‘ 
Depth Q Capacity CafNa CaCO, clc I Ir l 8 I rtZ~, l 

Horizon (cm) pH 4N 0rg.C %Na WK %Ca me1100 g ratio sand clay 

ACs O-5 8.4 0.21 1.90 - - 

Cgskl 5-38 8.4 - - - - 

Cgsk2 38-61 8.2 - - - - 

Cgsk3 61-91 8.3 - - - - 

Cgsk4 91-107 8.5 - - - - 

%Mg 

1 27 

19 

15 

9 

14 

silt 

61 

63 

t 

60 

39 

46 

12 

12 

25 

52 

40 

Texture 

SiL 

SiL I SiL 

C 

SiCL 
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FIG. 30. Schematic cross section of some soils associated with the Dishpan series 

abundant, fine and very fine, random roots; 
weakly saline; abrupt, smooth, boundary; 2 to 8 
cm thick; moderately alkaline. 
5 to 38 cm; olive (5Y 4/3 m) silt loam; massive; very 
sticky; plentiful, fine and very fine, vertical roots; 
weakly effervescent; strongly saline; gradual, 
smooth boundary; 20 to 36 cm thick; moderately 
alkaline. 
38 to 61 cm; olive (5Y 4/3 m) silt loam to silty clay 
loam; massive; very sticky; few, fine and very fine 
vertical roots; weakly effervescent; strongly 
saline; gradual, wavy boundary; 20 to 30 cm thick; 
moderately alkaline. 
61 to 91 cm; olive (5Y 413 m) clay; massive; very 
sticky; very few, very fine, vertical roots; very 
weakly effervescent; strongly saline; diffuse 
boundary; 25 to 46 cm thick; moderately alkaline. 
91 to 107+ cm; olive (5Y 4/3 m) silty clay loam; 
massive; very sticky; very weakly effervescent; 
moderately saline; strongly alkaline. 

The Dishpan soi1 ismost frequentlyfound in association 
with the Gleddies series, also a Saline Rego Gleysol, but on 
lacustrine clays. Fig. 30 illustrates a situation within a 
poorly drained area, and shows the position of the Dishpan 
soil, relative to the valley sides, the water body, and the 
Gleddies series. As stated previously in the discussion of 
the Solonetzic soils, Dishpan may also be found in associa- 
tion with the Idamay series. 

Because of the saline nature of its parent material, the 
Dishpan soi1 has been rated as Capability Glass 6 for dry- 
land agriculture, and has no irrigation potential. For simi- 
lar reasons, one hectare of this soil, under goodrange condi- 
tions, cari support no more than 0.5 animal units per 
month. 

The other Gleysolic soils in this map sheet are not 
saline, but belong either to the Orthic or Rego Gleysol Sub- 
group. Illingworth, the Orthic Gleysol, is the only Gleysolic 
soi1 mapped in the Oyen Map Sheet which has a full com- 
plement of the three major horizons, A, B, and C, even 

though the A and B horizons are somewhat abbreviated. 
The Ventre series is similar to the Illingworth profile, lack- 
ing only a B horizon. Both these soils have developed on a 
fluvial lacustrine parent material. Walsh, also a Rego 
Gleysol, is similar to the Ventre profile, except for the par- 
ent material, which is lacustrine. In poorly drained areas 
associated with some sandy soils, the Islands series is an 
important component of the soi1 landscape. It has been clas- 
sified as a Rego Gleysol. 
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PART 3 LAND USE, MANAGEMENT AND IN- 
TERPRETATIONS 

3.1 PRESENT LAND USE 

Although the main industry within the Oyen Map 
Sheet is agriculture, it has its limitations, primarily be- 
cause of the low precipitation and poor soils. These factors 
coupled with questionable management practices were re- 
sponsible for the intensive land abandonment in this area 
during the “dirty thirties”, unequalled elsewhere in Al- 
berta. It is not surprising that the areas of greatest land 
abandonment (Fig. 311 occurred within the area ofsoftrock 
parent material (Fig. 7) and Solonetzic soils (Fig. 13). 
Today this once abandoned land has reverted to a native 
grass caver, and most of it is now used for grazing. In the 
remainder of the map sheet, cultivation is more general 
(Fig. 311 as the soils are better suited to cultivatedcrops. 

Since the Oyen Map Sheet comprises almost 60% of the 
combined area of Special Areas 2 and 3, agricultural census 
data (11 from these two areas is used here to give a general 
picture of the main agricultural enterprises within the 
Oyen Map Sheet (Table 18). 

TABLE 13. Major land uses within Special Areas 2 ad 3. 

Improved land 38% 

Unimproved land 61% 

Summerfallow 14% 

Wheat production 13% 

Oats production 1% 

Othergrains 1.5% 

(barley, rye, canola) 

Cultivated hay 3%’ 

Morethan 60% cultivated 

20% toôO%cultivated 

Large proportion abandoned 
cullivation, very little cultivated 
land 

Less than 20% cultivated, 
some abandoned cultivation 

FIG. 31. Extent of cultivationin the Oyen Map Sheet 
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Using Alberta Hail and Crop Insurance data (1978X2), 
yield estimates were determined for spring wheat grown on 
fallow for the major soi1 Order-Agroclimatic combinations 
(Table 19). 

TABLE 19. Comparison of yield estimates of spring wheat on fallow. 

Yield kglha 

Agroclimatic area Unfertilized Fertilized 

IIA (Dark Brown Soi1 Zone) 

Chernozemicsoils 1950 2370 

Solonetzic soils 1560 2020 

IIIA (Brown Soi1 Zone) 

Chernozemicsoils 1810 2040 

Solonetzicsoils 1420 1760 

Although these yield estimates are obtained from the 
entire Brown and Dark Brown soi1 zones in Alberta, the 
trends cari be applied to the two zones within the Oyen Map 
Sheet. As expected the higher rainfall in the Dark Brown 
Soi1 Zone leads to higher yields than in the Brown Soi1 
Zone. In both Zones the Chernozemic soils yield about 25% 
higher than do the Solonetzic soils, even though the yield 
difference is much less between similar soils in the two soi1 
zones. Generally an increased yield of about 25% results 
when fertilizer is added to spring wheat grown on fallow in 
both the Brown and Dark Brown soi1 zones. 

3.2 SPECIAL SOIL MANAGEMENT PRACTICES 

It is not without reason that SO little cultivated agricul- 
ture is practiced in the Oyen Map sheet. Probably the most 

significant reason is the great extent of Solonetzic soils. 
This coupled with the relatively low rainfall results in a 
marginal or non-arable situation particularly in the west- 
ern half of the map sheet (Fig. 31). Another problem which 
has become more noticeable in recent years on prairie soils 
is the undersireable low pH values which in some locations 
has affected trop production. Fortunately there are man- 
agement practices which cari improve the trop production 
on some of these problem soils. /- 

3.2.1 DEEP PLOWING AND SUBSOILING 

The main problem with Solonetzic soils is the hardpan 
layer (Bnt horizon), usually from 10 to 15 cm below the sur- 
face in the Brown and Dark Brown Solonetzic soils. Since 
this horizon severely restricts root and moisture penetra- 
tion, root development and moisture storage is largely con- 
centrated in the relatively thin topsoil. These soils have 
other associated problems, such as a hard cloddy structure 
which often occurs after tillage, resulting in a poor seedbed. 
Furthermore, after a light rain and subsequent drying, a 
hard surface trust may form which restricts seedling 
emergence. These conditions, coupled with the great varia- 
bility within Solonetzic soi1 areas, result in a characteristic 
wavy and uneven trop pattern (Fig. 32). 

Alberta Agriculture (2) suggests some basic manage- 
ment practices to lessen the deleterious effect of some of 
these conditions. If possible, surface drainage should be 
provided to prevent temporary surface ponding and thus 
reduce uneven germination and permit more timely culti- 
vation. For a better seedbed, cultivation should, if possible, 
be done during cool weather and when the soi1 is moder- 
ately dry. Since crops grown on Solonetzic soils often suffer 

FIG. 32. Wavy trop patteru on a Solonetzic soi1 

33 



from drought during the middle to late growing season it 
is important to seed crops as early as possible. Early season 
growth and vigor cari be promoted by fertilizer placement 
with or near the seed. Improved surface structure and tilth 
cari be attained through increased organic matter content, 
by working straw and stubble into the soil, as well as by ap- 
plications ofmanure. 

A more permanent way of improving Solonetzic soils is 
by deep plowing to a depth of 45 to 75 cm (2). This is a mix- 
ing process which breaks up the hardpan layer and allows 
greater root and moisture penetration. The mixing process 
partially buries the Bnt horizon and brings some of the 
CaCOa to the surface thus raising the pH. An improved 
structure also results through mixing the lime-Salt subsoil 
with the Na-rich Bnt horizon. This results in some Na re- 
placement and also prevents a reformation of the hardpan 
layer. Best results are obtained by a topsoil-saving wheel 
plow which is more efficient at replacing the topsoil than 
are other deep plows. Al1 crops including alfalfa and al- 
falfa-grass mixture responded well to deep plowing (Fig. 
33). 

Not a11 Solonetzic areas cari be improved by deep plow- 
ing, some may in fact lose productivity for several years. 
An attempt was made to establish some criteria for deep 
plowing (19) based on soi1 and landscape features described 
during the course of a soi1 survey. These criteria are: 
1. Only Solonetzic soils (Solonized Solonetz and Solod) 

should be deep plowed. Areas with more than 50% non- 
solonetzic soils should not be deep plowed. 

2. Only Solonetzic soils with loam and clay loam topsoil 
textures should be deep plowed. Solonetzic soils with 
sandy loam and loamy Sand topsoil textures should not 
be deep plowed. 

3. 

4. 

5. 

6. 

7. 

Only well drained and moderately well drained Sol- 
onetzic soils should be deep plowed. Solonetzic soils in 
poorly drained areas should not be deep plowed as they 
usually have a high water table and often occur within 
groundwater discharge areas. 
Only Solonetzic soils developed on till, fluvial lacus- 
trine or lacustrine parent material should be deep 
plowed. Areas where softrock is at or within 50 cm of 
the surface should not be deep plowed as they Will trust 
very badly. Solonetzic soils developed on fluvial or eo- 
lian parent material should not be deep plowed. 
Only Solonetzic areas where the average depth to 
the lime-Salt layer is within the plowing depth should 
be deep plowed. If the lime-Salt layer is below the plow- 
ing depth it Will not be incorporated into the soils mix- 
ture and its beneficial effect Will not be accomplished. 
Only areas where slopes do not exceed 10% should be 
deep plowed. 
Only areas where stones caver less than 3% of the sur- 
face area should be deep plowed. 

Solonetzic soils cari also be improved by deep subsoiling 
or ripping. This fractures the hardpan and disturbs the soi1 
to a depth of 45 cm., but little or no mixing takes place, and 
lime is not brought to the surface. Since mixing of the Bnt 
horizon with the subsoil is minimal, reformation of the 
hardpan layer is possible; therefore subsoiling may have to 
be repeated every few years. The main advantage of deep 
subsoiling over deep plowing is that it is less costly. 

During the last several years Alberta Agriculture (17) 
has had test plots on both deep plowed and deep subsoiled 
fields in Solonetzic areas of Alberta. These results (Table 
20) indicate that increased wheat yields cari be expected 
following these treatments. Although increased yields 

FIG. 33. Improved trop following deep plowing 
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were obtained with other field crops, responses were par- 
ticularly encouraging on alfalfa-grass mixtures after deep 
plowing had raised the pH to levels more suitable to acid- 
sensitive alfalfa crops. 

TABLE 20. Average Wheat yields on Solonetzic soil plots following 
subsoil treatment 1979-83’. 

Check 

Deep Plowed 

Increase over check 

Deep subsoiled 

Increase over check 

Brown Soil Zone Dark Brown Soil Zone 
kglha kglha 

1493 1829 

1850 2610 

357 781 

1729 2018 

236 189 

tween the amount of water which could be used by a trop 
compared to the amount of moisture available from soi1 
storage and from precipitation. It differs from previous 
water deficit work (Chapman and Brown 11; Sly 29) in that 
it recognizes the soi1 component in droughtiness consider- 
ations. 

Both the AWC and Aridity Index are important factors 
in the planning and development of soi1 management prac- 
tices. The following tables (Tables 21 and 22) provide a 
frameworkfor discussion ofthese parameters. 

TABLE 21. Value ranges and classes for available water holding 
capacity (AWC). 

CbWS Value 

Number Name mmper12Ocm 

*Adapted from yield data obtained by Soils Branch, Alberta Agriculture. 

3.2.2. LIMING OF ACID SOILS 

In Central Alberta, particularly in the northeast part 
of the Dark Brown Soi1 Zone, Alberta Agriculture (3) has 
determined that up to 28% of the cultivated soils are acid 
(pH ~6.0). Thus it might be expected that cultivated land in 
the northern part of the Oyen Map Sheet should contain 
acidic soils. Although cultivation is not extensive in that 
part of the map sheet (Fig. 31), analysis of soi1 samples by 
the Alberta Soi1 and Feed Testing Lab indicates some acid 
soils (22). They were generally found to be associated with 
Solonetzic soils predominantly within the Dark Brown Soi1 
Zone. In comparing the acid soi1 locations with the soils 
map, many locations were found to have Solod soils. In the 
remainder of the map sheet pH values were generally 
higher, and in a range more suited for trop production. 

0 extremely low <20 

1 very low 20-60 

2 low 60-120 

3 medium 120-180 

4 high 180-240 

5 very high >240 

TABLE 22. Aridity classes and supplemental water requirements. 

Class Water requirement (mm) Degree of Severity Index 

Al1 crops are sensitive to acid soi1 conditions, some more 
than others. Legume crops are particularly sensitive as low 
pH values effect the survival and growth of nitrogen fixing 
bacteria. Other crops are affected because the acid soi1 not 
only restricts root development but also restricts phos- 
phorus uptake by plants, thus reducing yields. 

The negative effect of acid soi1 conditions cari be over- 
corne by the application of lime which Will raise the pH 
values. Rates of application are proportional to the degree 
of acidity. However, a general guide is to add 2tlha every 
5 to 10 years to maintain the proper pH levels (3). Not only 
Will liming increase phosphorus utilization and allow bet- 
ter root development, it Will also improve the soils physical 
condition as it reduces soi1 crusting. 

0 o-25 

1 25-75 

2 75-125 

3 125-175 

4 175-225 

5 225-275 

6 275-325 

7 325-375 

8 375-425 

9 425-475 
10 >475 

negligible 

very slight 

slight 
very low 

low 
moderate 

high 

very high 

severe 

very severe 
extreme 

0 

50 

100 

150 

200 
250 

300 

350 

400 

450 
500 

3.3.1 AVAILABLE WATER CAPACITY 

3.3 WATER HOLDING CAPACITY AND ARIDITY 

Available water-holding capacity of soils (AWC) has 
been defined as the difference between the amount of water 
that a soi1 cari hold against gravity and the point where 
plants permanently wilt. In practice the AWC is calculated 
from the moisture retained by a soi1 at 1/3 and at 15 atmos- 
pheres ofpressure. 

INDEX 

The retention of water for plant use is one of the essen- 
tial functions of soil. However only a portion of the stored 
water cari be utilized by plants. This plant available water 
cari become a critical factor in land capability and use in 
the semi-arid conditions of southeastern Alberta. In areas 
with unevenly distributed precipitation, soils with a high 
available water capacity (AWC) cari supply plants with 
moisture more evenly and are less susceptible to drought 
than coarse textured soils with low AWC. 

The AWC, computed for each recognized series in the 
Oyen Map sheet area (Appendix), is based on results of 
routine analysis of samples collected during the soi1 survey 
or estimated using such factors as particle size distribution 
and organic matter content. The AWC was computed to an 
effective rooting depth of 120 cms and a final adjustment 
was made with respect to the stone content of individual 
soils. Obtained values ranged from a low of 18 mm for the 
gravelly Pu soil, to a high of 258 mm for the fine textured 
Ay soi1 (Table 23). Finally the AWC (AV values were 
ranked into classes and a map was compiled (Fig. 34). 

On the prairies there is nearly always a moisture defi- The AWC class number, the numerator part of the map 
cit. It is expressed in this report as the Aridity Index symbol, shows that most of the area is occupied by soils 
(Shields and Sly 28). This index shows the relationship be- with a medium AWC (60-180 mm). Coarse textured soils 
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Symbol- 5/3 = available water capacityiaridity class. 

AWC ARIDITY 
Glass mm/120 cm Glass index’ 

0 <20 4 200 
1 20-60 5 250 
2 60-l 20 6 300 
3 120-l 80 7 350 
4 180-240 8 400 
5 >240 9 450 

‘index relates to water requirement foralfalfa. 

FIG. 34. Generalized Avaüable Water Capacity and Aridity map for the Oyen Map Sheet 

with AWC less than 60 mm are found mainly in the north- 
ern part of the Oyen Map Sheet - Tp 31-33, R 9-10. Soils 
with AWC higher than 180 mm occur mainly in the Acadia 
Valley area, Tp 24-33, R. 

Aridity indices for perennial crops in the Oyen area are 
based on AWC values for individual map units and water 
defïcit values for alfalfa as determined by Sly (29). Aridity 
classes were assigned using Table 22 and The Aridity Map 

3.32 ARIDITY INDEX 

The aridity index is deiïned as the long term average 
supplemental water required to maintain plant available 
water for soi1 under a perennial trop at a level greater or 
equal to one-half capacity, throughout the growing season. 

was compiled (Fig. 34). 
The map shows the spatial distribution of aridity (de- 

nominator) and the influence of soi1 and climatic factors on 
droughtiness in the Oyen Map Sheet area. The influence of 
the climatic factor is expressed by the general decrease of 
aridity from south to north for soils with the same AWC. 
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TABLE 23. Available water capacity of some soils in the Oyen Map 
Sheet (mm per effective rooting depth of 120 cm). 

Series Family particle sise AWC 

F%I 

Cd 

Met 

Ra 

Mb 

Cf 

Cdle 

AY 

Sandy-skeletal 18 

Sandy 41 

Coarse-loamy 67 

Fine-loamy/sandy-skeletal 98 

Fine-loamy 155 

Fine-loamy 159 

Fine-clayey 227 

Clayey 258 

In areas with a high proportion of Saline and Solonetzic 
soils moisture stress is enhanced by a concentration of salts 
and by adverse structure. This results in a higher actual 
aridity than the computed value indicates. As a general 
rule-of-thumb, a Solodized Solonetz soi1 is considered to be 
two classes higher, a Solod one class and a saline soi1 one 
to two classes higher depending on severity. 

3.4 CAPABILITY FOR DRYLAND AGRICULTURE 

The Agricultural capability of an area cari be deter- 
mined using the system outlined by the Canada Land In- 
ventory (14). This system uses seven classes based on the 
degree of limitation for agricultural use, the limitations be- 
coming progressively greater from Class 1 to Class 7. Each 

TABLE 24. Agriculmral Capability Grouping of the Soils in the Oyen Map Sheet. 

CLASS 2 CLASS 3 CLASS 4 CLASS 5 CLASS 6 

Climate 
(subclass C) 

Brocket 
Coaidale 

AcadiaValley 
Seven Persans 
Millicent 
Wheiden 

Moisture 
(subclass M) 

Chokio 
Flagstaff 
Hughendon 
Kirriemuir 
Lethbridge 
Lanfïne 
Neutral 
Onnevue 
Whitney 

Antonio 
Bingville 
Ceci1 
Cranford 
Chin 
Chinz 
Dolcy 
Foremost 
Gopher 
Leithead 
Maleb 
Metisko 
Ramillies 
Ronalaine 
Sullivan Lake 
Timko 
Travers 
Tilley 
Verdegris 
Youngstown 

Cavendish 
Fermer 
Houcher 
Purple Springs 
Pemukan 
Rolling Hills 
Ribstone 
Scollard 
Sunnynook 
Vendisant 
Wainwright 
Yarnley 

Antelope 
Edgerton 
Etzikom 

Structure 
and/or 
permeability 
(subclass D) 

Arrowwood 
Brownfïeld 
Kehol 
Kirkcaldy 
Lakesend 
Michichi 
Wiese 

Duchess 
Gem 
Halliday 
Halkirk 
Hemaruka 
Karlsbad 
Patricia 
Rosemary 
Wardlow 

Bullpound 
Idamay 
Sterling 
Steveville 
Torlea 
Victor 

Moisture & 
Fertility 
(subclass MF) 

Altario 
Diamond 

Helmsdale 

Salinity 
(sulxlass N) 

Kyiscap 
Scotfield 

Excess water 
(subclass W) 

Islands 
Illingworth 
Ventre 
Walsh 

Salinity & 
Excess water 
(subclassNW1 

Dishpan 
Gleddies 
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class indicates the general suitability of the soils for ag- 
riculture, while the subclass is a grouping of soils with 
similar limitations. The general agricultural capability of 
the map area cari be described using 7 subclasses defined 
as follows: 

C - adverse climate, insuficient precipitation andlor 
shortened growing season due to low temperatures 

D - undesirable soi1 structure, usually the Solonetzic soils 
F - low natural fertility, usually the Regosolic soils 
M - low available moisture holding capacity 
N - excessive salinity 
T - adverse topography, either steepness or slope pattern 
W - excessive wetness 

Each soi1 series has a certain capability for agriculture 
determined by the influence or degree of limitation as- 
cribed to various soi1 characteristics. The soi1 series map- 

ped in the Oyen Map Sheet have been grouped into Capa- 
bility Classes and Subclasses (Table 241, based on the char- 
acteristics which place a limitation on their use for dryland 
agriculture. It Will be noted that there are no Class 1 soils 
because of the semi-arid conditions that prevail. This, 
coupled with the poor soils, rough topography, wetness and 
salinity has resulted in less than 10% of the area having 
only moderately severe (Glass 3) limitations to cultivated 
trop production (Table 251. Thus the bulk of the area 
(Classes 4 to 71 has severe limitations or is unsuitable for 
cultivation. 

Using the various criteria influencing agricultural 
capability, a soi1 capability map and report was published 
by the Canada Land Inventory Program (18). Ageneraliza- 
tion of that map is reproduced (Fig. 35) which indicates 
that a low agricultural capability is characteristic of most 
of the Oyen Map Sheet. The one exception is the lacustrine 

CLASS 3 Moderately severe limitations for trop CLASS 5 Restricted to perennial forage crops, 
production improvementsfeasable 

CLASS 4 Severe limitations for cropproduction CLASS 6 Restricted to perennial forage crops, 
improvements unfeasable 

FIG. 35. Generalized Soil Capability map for agriculture for the Oyen Map Sheet 

38 



TABLE 25. Agricultural Capability Classes and Subclasses and 
tbeir O/n distribution. 

Subclass 
Class 

3 4 5 6 7 

Climate (C) 1.8 _ - - - 

Moisture (M) 4.4 15.6 8.6 0.6 - 

Structure(D) 2.1 34.5 5.8 - - 

Salinity (NI 2.6 - 

Wetness (W) 0.5 - 2.5 

Topwaphy 0’) 5.4 11.3 3.3 1.0 

Total~ 8.3 55.5 26.2 6.5 3.5 

soils in the Acadia Valley area which have a higher mois- 
ture holding capability than soils elsewhere in the map 
sheet. 

3.5 CAPABILITY FOR IRRIGATION 

The irrigability of an area is determined by the soi1 and 
topographie characteristics of that area. Soi1 characteris- 
tics such as morphology, chemical composition, texture, 
depth of profile, parent material, waeer holding capacity, 
salinity, stoniness, and erosion a11 influence how any given 
soi1 reacts to irrrigation water. The degree of influence 
these characteristics have on irrigation cari be rated rela- 
tive to one another, and the irrigability of soi1 cari thus be 
determined. 

The Procedures Manual for Land Irrigability Classifï- 
cation in Alberta (4) outlines the rating of a11 soi1 charac- 
teristics for irrigation. It has established 4 soi1 rating 
categories as follows: 

Category 1 - soils with excellent irrigation capability 
Category 2 - soils with good irrigation capability 
Category 3 - soils withfair irrigation capability 
Category 4 - non-irrigable soils 

When the irrigation potential ofan area is being consid- 
ered it is important not to overlook the limitation that cli- 

mate places on the choice of crops, because of their inability 
to reach maturity under certain climatic conditions. The 
limitation imposed by climate is measured in heat units 
which is a function of temperature and length of growing 
season. Chapman and Brown (11) have established two ir- 
rigation subregions in Southern Alberta based on heat 
units above and below 1400. The line separating these two 
subregions corresponds more or less with the 1 lO-day frost- 
free period line which lies roughly along the southern 
boundary of the Oyen Map Sheet. South of that line the 
heat units are greater than 1400, allowing the maturity of 
crops normally grown under irrigation in Alberta. North of 
that line (in the Oyen Map Sheet) there is a Iimited choice 
ofcrops that Will mature under irrigation. 

After considering the limitations of climate on the rat- 
ings obtained from the Procedures Manual(4), it is appar- 
ent that there are no Category 1 soi1 areas in the Oyen Map 
Sheet. The soi1 series that would normally be rated as Cate- 
gory 1 are downgraded to Category 2 (Table 26). This table 
groups a11 the soi1 series mapped in the Oyen Map Sheet ac- 
cording to the major limitation affecting the irrigability 
rating. 

Although it is recognized that steepness and complexity 
of slope influences irrigability, no attempt was made to 
rate topography for irrigation. Instead a11 slopes of less 
than 9% (slope classes 2,3 and 4) were considered irrigable, 
and slopes greater than 10% (slope classes 5 and 6) were 
considered non-irrigable. Although sprinkler irrigation 
systems cari operate on some steeper slopes, it is generally 
not practical because of the diffculty in maintaining prop- 
er alignment. 

It must be emphasized that this irrigation rating for the 
individual soils series is preliminary only, and is based on 
accumulated performance data for various soils under irri- 
gation. TO determine the irrigability of the individual par- 
ce1 of land, not only must the topography be considered, but 
it also becomes necessary to collect and analyze soi1 sam- 
ples for each parcel, which is beyond the scope of this soi1 
survey. Nevertheless the general irrigation potential ofthe 

TABLE 26. Soil Seriesgrouping by Irrigability Categories in the Oyen Map Sheet. 

Limitation Category 2 Category3 Category 4 (N.1) 

Climate Cecil, Chin, Chinz, Chokie, Coal- 
dale, Cranford, Flagstaff, 
Foremost, Hughendon, Kir- 
riemuir, Lanfïne, Lethbridge, 
Maleb, Millicent, Seven Persons, 
Tilley, Timko, Whitney 

Profiie Acadia Valley, Altario, Arrow- Brownfïeld, Duchess, Gem, Hal- 
wood, Brocket, Diamond, liday, Kehol, Kirkcaldy, 
Helmsdale, Karlsbad, Neutral, Lakesend. Leithead, Rosemary, 
Onnevue, Ronalaine, Travers Wardlow, Youngstown 

Bullpound, Fermer, Gopher, Hal- 
kirk, Hemeruka, Idamay, Pat- 
ri&, R&ing Hills, Sterling, 
Sullivan Lake, Sunnybrook, Vic- 
tor, Wiese, Yarnley 

Geological 
Deposition 

Texture 

Salinity 

Antonio, Dolcy, Ramillies 

Bingville, Cavendish, Metisko, 
Michichi, Wainwright, Wheiden 

Verdigris 

Houcher, Purple Springs, 
Ribstone, Vendisant 

Etzikom, Pemukan, Scollard, 
Steveville, Torlea 

Antelope, Edgerton 

Dishpan, Gleddies, Kyiscap, Scot- 
fïeld 

Drainage Islands, Illingworth Ventre, 
Walsh 
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30 110” 

Category 2 Good Category 3 Fair Categofy4 Non-irrigable 

FIG. 36. Generalized Irrigation Rating map for the Oyen Map Sheet 

map sheet cari be obtained by applying the individual soi1 
series irrigability rating to the areas shown on the soils 
map. This was done to generate the generalized soi1 rating 
map (Fig. 36). 

As illustrated in Fig. 36, the irrigation potential of the 
Oyen Map Sheet is generally low, with a large proportion 
being non-irrigable. It is estimated that less than 15% of 
the total map area has irrigation potential. The primary 
reason for the low rating is the Solonetzic soils in the west- 
ern portion, and steep slopes in the eastern part. The areas 
with irrigation potential occur mainly on lacustrine mate- 
rials in the Acadia Valley area, and fluvial-lacustrine ma- 
terials along the east side. Similarly rated areas also occur 
in association with Berry and Alkali creeks. A significant 
proportion of the mixed Category 4 and Category 3 soils 
occur on the fluvial deposits associated with Sounding 
Creek. In the vicinity of Oyen, the mixed Category 4 and 3 
area generally has Chernozemic soils with inclusions of 
Solonetzic soils, which would tend to downgrade the area 
for irrigation. In this same area steep slopes are primarily 

responsible for the non-irrigable rating. 
In an irrigability study of the Red Deer River Develop- 

ment Project, Schuler and Regier (27) reported about 13% 
to be potentially irrigable. They found that the south half 
of their project area, which roughly corresponds to the 
Oyen Map Sheet area, had less potential for irrigation than 
the remainder of the area. The major limiting factors were 
the prevailing soi1 and topographie characteristics of that 
area. 

3.6 GRAZING CAPABILITY 

Since more than 1/3 of this map sheet is rated as pasture 
land (Table 25), and unsuitable for cereal trop production, 
an attempt is being made to present more information on 
the suitability of the area for grazing purposes. At the out- 
set it must be emphasized that the carrying capacities pre- 
sented in Table 27 are preliminary, and therefore subject 
to change as more precise information is accumulated. The 
author wishes to acknowledge the encouragement given by 
several individuals involved with grazing and range man- 
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agement in Alberta, particularly R.A. Wroe who encour- 
aged the inclusion of a grazing section in this report. Much 
of this section is based on information obtained during a 
fleld trip with Mr. Wroe in the Oyen Map Sheet. 

In Table 27, each soi1 series is shown as having a certain 
carrying capacity for grazing. These were calculated using 
the procedure outlined in the Alberta Guide to Range Con- 
dition and Stocking Rates (301. The actual carrying capac- 
ity of a number of soils was determined by R.A. Wroe from 
clip-plot yields at bench mark sites within or near the sur- 
vey area. Using these results, and the Alberta Guide, esti- 
mated carrying capacities were determined for each soi1 
series mapped. 

It must be remembered that the grazing capacities 
given assume good range conditions, and no attempt is 
made to determine or elaborate on actual range conditions. 
This section is intended as a general guide only, indicating 
the grazing capability of the soil. It does not eliminate the 
need for on-site inspections to determine stocking rates on 
actual range conditions. 

TABLE 27. Soils Series grouping bY Cardg CaPacitY in the 
Oyen Map Sheet. 

Carrying Capacity Soi1 Series 

<lO ha/AUY* 

10-12 ha/AUY 

Illingworth, Ventre, Walsh 

Coaldale, Chokio, Flagstaff, Hughendon, Is- 
lands, Kirriemuir, Lethbridge, Lamine, Neutral, 
Onnevue, Whitney 

12-16 ha/AUY Altario, Arrowwood, Brocket, Browtield, Cecil, 
Cranford, Chin, Chinz, Diamond, Dolcy, Fermer, 
Gem, Halkirk, Kehol, Kirkcaldy, Lakesend. 
Leithead, Maleb, Michichi, Metisko, Ribstone, 
Ronalaine, Sullivan Lake, Tilley, Timko, 
Weise 

16-24 hafAUY Antonio, Acadia Valley, Bingville, Duchess, 
Foremost, Gopher, Halliday, Hemaruka, 
Idamay, Karlsbad, Millicent, Patricia, Ramillies, 
Rolling Hills, Rosemary, Seven Persans, Torlea, 
Travers, Victor, Wainwright, Wardlow, 
Wheiden, Youngstown 

24-49 ha/AUY Bullpound, Cavendish, Dishpan, Edgerton, Gled- 
dies, Helmsdale, Houcher, Kyiscap, Pemukan, 
PurpleSprings, Scollard, Sterling, Steveville, 
Sunnynook, Vendisant, Verdigris, Yarnley 

>49 hsfAUY Antelope, Etzikom, Scotfield 

* AUY - Animal units per year 

A number of observations cari be made regarding re- 
lationships between the soi1 and its environmental charac- 
teristics which are basic to developing the grazing 
capacities presented in Table 27. They are: 

1. The influence of soi1 differences is to a certain extent 
masked by the greater influence ofprecipitation. 

2. No adjustment was made for rough topography. The 
better grazing at the lower and bottom slope positions 
offset the poorer grazing at the crest position. In areas 
of extremely rough topography, the soi1 mapping unit 
usually includes a Rego or Calcareous Chernozem 
which have lower grazing potentials. 

3. Surface stones do not signifîcantly lower the grazing 
capacity, unless the area has stones at or above the Ex- 

ceedingly Stony (S4) class level. The soi1 map indicates 
the degree of stoniness in the denominator portion of 
the map symbol. 

4. The grazing capacity assigned to Solonetzic soils does 
not make allowance for the adverse effect of eroded 
pits, when present. However, their extent is indicated 
on the soi1 map in the denominator portion of the map 
symbol. 

5. It seems that sandy soils, under grazing, have the capa- 
biüty for a more efficient use of available moisture, 
than is normally associated with such soils. It is 
suggested that moisture from summer rains im- 
mediately percolate into the soi1 thus significantly re- 
ducing evaporation losses. When less permeable sub- 
soils occur, are encountered, the resulting temporary 
water table acts as a moisture reservoir. This is par- 
ticularly evident in the sandy areas north of 
Youngstown. However, since these coarse textured 
soils are rather fragile, and easily damaged by wind 
erosion, it is important they not be overgrazed. 

3.7 RECREATIONAL AND WILDLIFE CAPABILITIES 

Wilson and Harris (33) report that this map sheet area 
has a low potential for outdoor recreation. Very few water 
bodies are capable of supporting any water-based recrea- 
tional activity. Because no native fish populations exist in 
any of the lakes or water bodies, trout have been planted 
in a number of the reservoirs. The area also has a limited 
capability for upland game birds. 

A moderate to low capability for ungulate production 
has been reported by Walsh (31). Both white-tailed and 
mule deer may be seen in the area, particularly along treed 
stream channels. Increased deer populations occur in the 
northern and western portions, which roughly lie within 
the Dark Brown Soi1 Zone. Some antelope roam the treeless 
expanses in the southern part of the map sheet. 

In his waterfowl rating for the Oyen Map Sheet, 
Weaver (32) states that this area provides some of the best 
goose hunting in North America. This is particularly true 
of the eastern half of the area, where most of the larger and 
more permanent lakes serve as migration stops or staging 
areas for both ducks and geese, during spring and fa11 mig- 
rations. Since this area lies along two major waterfowl fly- 
ways, this “hunter’s paradise” Will continue to have its an- 
nual influx of waterfowl hunters from many North Ameri- 
cari points. 

3.8 SOME ENGINEERING CHARACTERISTICS OF 
SOILS 

This section describes some of the soi1 properties impor- 
tant in making interpretations for engineering purposes. 
Even though the soi1 map has limited application for en- 
gineering uses, because of scale, nevertheless it cari be use- 
ful as a general guide in planning more detailed fïeld inves- 
tigations. It may also be useful in locating different kinds 
of problem areas such as locations where one might expect 
sulphate attack on concrete. It must be emphasized, that a 
soi1 survey does in no way eliminate the need for on site de- 
terminations by the engineer. 

Sampling sites were chosen to get a cross section of the 
survey area, and at least one sample from each of the par- 
ent materials mapped in the area. A truck mounted, power 
operated coring machine was used to collect samples from 
depths of 1.5 to 3 m. These samples were subjected to vari- 
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TABLE 26. Engineering soil test data for selected materials in the Oyen Map Sheet 

Material 

Till - Bearpaw formation origin 

Till - Horseshoe Canyon formation origin 

Till - Belly River formation origin 

Cretaceous soft rock 

Lam&ine 

Fluvial-lacustrine 

Fluvial-eolian 

Fluvial 

E.C. 

1.4 

6.9 

4.8 

4.3 

4.5 

1.6 

0.6 

I 

% 
Field 

uIoisture 

18 

17 

14 

25 

22 

2 

-r 

1 dquid ‘lasticity 
Liiit Index 

39 18 

36 19 

25 10 

38 18 

82 50 

34 14 

NL NP 

NL NP 

ous standard engineering soi1 tests (16), the results of 
which are recorded in Table 28. 

Results indicate that the till materials are fairly simi- 
lar in the characteristics determined. Electrical conductiv- 
ity, a measure of salinity, is relatively high in the tills 
originating rom the Bearpaw and Horsehoe Canyon forma- 
tions, suggesting a potential corrosion hazard exists. Elec- 
trical conductivity was determined using the procedure 
outlined by McKeague (24). 

T % passing 
- 
$43 
- 

98 

91 

77 

99 

100 

100 

94 

18 
- 

- 
Imc 
- 

66 

65 

50 

59 

99 

86 

5 

1 

% smaller thon T 
005mm lo2mn 

65 42 35 

64 43 36 

48 30 25 

58 33 28 

98 92 85 

78 34 30 

5 5 4 

0 0 0 

I 1 

I 

Classification 

Jtied 

CL 

CL 

CL 

CL 

CH 

CL 

SP 

GP 
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GLOSSARY OF TERMS 

acid soi1 - A soi1 having a pH of less than 7 .O. 

alkaline soi1 - Any soi1 that has a pH greater than 7.0. 

alluvial deposit - (alluvium) - Material deposited by moving water. 
apron - an extensive, continuous, outspread, blanket-like deposit of alluvial, glacial, eo- 
lian or other unconsolidated materials derived from an identifiable source, and deposited 
at the base of a mountain or highland. 

blanket - a relatively uniform caver of unconsolidated material which is thick enough 
to mask irregularities in the underlying unit, or exceeds 1 m in thickness. 

bulk density, soi1 - The mass of dry soi1 per unit bulkvolume. 

calcareous soi1 - Soi1 containing sufficient calcium carbonate (often with magnesium car- 
bonate) to effervesce visibly when treatedwith cold O.lN hydrochloric acid. 

capability class - (soil) - The class indicates the general suitability of the soils for agricul- 
tural use. It is a grouping of subclasses that have the same relative degree of limitation 
or hazard. The limitation or hasard becomes progressively greater from Class 1 to Class 
7. 

capability subclass - (soil) - This is a grouping of soils with similar kinds of limitations 
and hazards. It provides information on the kind of conservation problem or limitation, 
The class and subclass together provide the map user with information about the degree 
and kind of limitation for broad land use planning and for the assessment of conservation 
needs. 

cation exchange capacity (C.E.C.) - A measure of the total amount ofexchangeable cations 
that cari be held by the soil; it is expressed in terms of milliequivalents per 100 g of soil. 

chroma - The relative purity, strength, or saturation of a color; directly related to the 
dominante of the determining wavelength of the light and inversely related to grayness; 
one of the three variables ofcolor. 

classification, soil - The systematic arrangement of soils into categories and classes on 
the basis of their characteristics. Broad groupings are made on the basis of general char- 
acteristics and subdivisions on the basis of more detailed differences in sepcifïc proper- 
ties. 

44 



clay - as a particle-size term: a size fraction ~0.002 mm equivalent diameter. 

coarse texture - The texture exhibited by sands, loamy sands, and sandy loams except 
very fine sandy loam. A soi1 containing large quantities of these textural classes. 

concretion - A local concentration of a chemical compound, such as calcium carbonate 
or iron oxide, in the for-m of a grain or nodule of varying size, shape, hardness and color. 

consistency - (i) The resistance of a material to deformation or rupture. (ii) The degree 
of cohesion or adhesion of the soi1 mass. 

dissected -A relatively even topographie surface which has been sculptured or destroyed 
by the formation of gullies, ravines or canyons or other kinds of valleys by erosion. 

droughty soil- Sandy or very rapidly drained soil. 

dunes - Wind built ridges and hills of sand formed in the same manner as snowdrifts. 
They are started by some obstruction such as a bush, boulder, fente, or other obstacle 
which causes an eddy, or otherwise thwarts the Sand-laden wind. Once begun, the dunes 
themselves offer further resistance and they grow to form various shapes. 

engineering tests - Laboratory tests made to determine the physical properties of soils 
that affect their uses for various types of engineering construction. 

erosion - The wearing away of the land surface by running water, wind, ice, or other 
geological agents, including such processes as gravitational creep. 

fertility, soü - The status of a soi1 with respect to the amount and availability to plants 
of elements necessary for plant growth. 

fertilizer - Any organic or inorganic material of natural or synthetic origin which is added 
to a soi1 to supply certain elements essential to the growth ofplants. 

rine texture - Consisting of or containing large quantities of the fine fractions, particu- 
larly of silt andclay. 

flood plain - The land bordering a stream, built up of sediments fi-om overflow of the 
streams and subject to inundation when the stream is at flood stage. 

fluvial deposit - Al1 sediments, past and present, deposited by flowing water, including 
glaciofluvial deposits. 

friable- A consistency term pertaining to the ease ofcrumblingof soils. 

frost-freeperiod - Season of the year between the last frost of spring and iïrst frost offall. 

glacial drift - Embraces a11 rock material transported by glacier ice, glacial meltwater, 
and rafted by icebergs. This ter-m includes till, stratified drift and scattered rock frag- 
ments. 

glaciofluvial deposits - Material moved by glaciers and subsequently sorted and depo- 
sited by streams flowing from melting ice. The deposits are stratified and may occur in 
the form ofoutwash plains, deltas, kames, eskers, and kame terraces. 

gravelly - containing appreciable or signifïcant amounts of gravel. 

ground moraine - Generally an unsorted mixture of rocks, boulders, Sand, silt and clay 
deposited by glacial ice. The predominant material is till, though stratified drift is pre- 
sent in places. The till is thought to have accumulated largely by lodgment beneath the 
ice but partly also by being let down from the Upper surface of the ice through the abla- 
tion process. Ground moraine is most commonly in the form of undulating plains with 
gently sloping swells, sags and enclosed depressions. 

groundwater - 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. 
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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 mineral. 

hue - One of the three variables of color. It is caused by light of certain wavelengths and 
changes with the wavelength. 

hummocky - Abounding in rounding or conical knolls or mounds, generally of equidimen- 
sional shape and not ridge-like. 

immature soil -A soi1 with indistinct or only slightly developed horizons. 

impeded drainage - A condition which hinders the movement of water through soils 
under the influence of gravity. 

impervious - Resistant to penetration by fluids or by roots. 

landscape - Al1 the natural features such as fields, hills, forests, water, etc., which distin- 
guish one part of the earthb surface from another part. Usually that portion of land or 
territory which the eye cari comprehend in a single view, including a11 its natural charac- 
teristics. 

lime concretion - An aggregate of precipitated calcium carbonate, or of other material 
cemented by precipitated calcium carbonate. 

liquid limit - (Upper plastic limit) - (i) The water content corresponding to an arbitrary 
limit between the liquid and plastic states of consistency of a soil. (ii) 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. 

matrix (soil) - The soi1 material that encloses other soi1 features. e.g. concretions embed- 
ded in a fine-grained matrix. 

mature soil - A soi1 with well developed soi1 horizons produced by the natural processes 
of soi1 formation. 

medium texture - Intermediate between fine-textured and coarse-textured (soils). (It in- 
cludes the following textural classes: very fine sandy loam, loam, silt loam, andsilt). 

microrelief - Small-scale, local differences in topography, including mounds, swales, or 
pits that are only afew metres in diameter and with elevationdifferences of up to 2 m. 

moderately-coarse texture - Consisting predominantly of coarse particles. (In soi1 tex- 
tural classification, it includes a11 the sandy loams except the very fine sandy loam). 

moderately-tic texture - Consisting predominantly of intermediate-size (In soi1 textural 
classification, it includes clay loam, sandy clay loam, and silty clay loam). 

morphology, soil- The makeup of the soil, including texture, structure consistence, color, 
and other mineralogical, physical and biological properties of the various horizons of the 
soi1 profile. 

mottles - Spots or blotches of different color or shades of color interspersed with the do- 
minant color. 

Munsel color system -A color designation system that specifïes the relative degree of the 
three simple variables ofcolor: hue, value, and chroma. For example: 10YR 614 is a color 
(or soil) with a hue lOYR, value - 6, and chroma - 4. These notations cari be translated 
into several different systems of color names as desired. See chroma, hue, and value. 

neutral soil - A soi1 in which the surface layer, at least to normal plow depth, is neither 
acid nor alkaline in reaction. 
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organic matter - The decomposition residues of plant material derived from: (a) plant ma- 
terials deposited on the surface of the soil; and (b) roots that decay beneath the surface 
of the soil. 

outwash - Sediments “washed out” by flowing water beyond the glacier and laid down 
in thin foreset beds as stratifïed drift. Particle size may range from boulders to silt. 

parent material - The unconsolidated and more or less chemically weathered minera1 or 
organic matter from which the solum of a soi1 is developed by pedogenic processes. 

particle size - The effective diameter of a particle measured by sedimentation, sieving, 
or micrometric methods. 

ped -A unit of soi1 structure such as a prism, block, or granule, formed by natural proces- 
ses (in contrast with 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 downard movement of water through soi]. Especially, the 
downward flow of water in saturated or nearly saturated soi1 at hydraulic gradients of 
the order of 1.0 or less. 

pH, soil - The negative logarithm of the hydrogen-ion activity of a soil. The degree of 
acidity (or alkalinity) of a soi1 as determined by means of a glass, quinhydrone, or other 
suitable electrode or indicator at a specified moisture content of soil-water ratio, and ex- 
pressed in terms of the pH scale. 

phase, soil - A subdivision of a soi1 type or other unit of classification having characteris- 
tics that affect the use and management of the soil, but which do not vary sufficiently 
to differentiate it as a separate type. A variation in a property or characteristic such as 
degree of slope, degree of erosion, content of stones, etc. 

plastic knit - 6) The water content corresponding to an arbitrary limit between the plas- 
tic and the semisolid states of consistency of a soil. (ii) Water content at which a soi1 Will 
iust begin to crumble when rolled into a thread approximately 3 mm in diameter. 

plasticity index - The numerical difference between the liquid and the plastic Iimit or, 
synonymously, between the lowerplastic limit and the Upper plastic limit. 

platy - Consisting of soi1 aggregates that are developed predominately along the horizon- 
tal axes, laminated; flaky. 

profile soil - A vertical section of the soi1 through a11 its horizons and extending into the 
parent material. 

reaction, soils - The degree of acidity or alkalinity of soil, usually expressed as a pH value. 

residual material - Unconsolidated and partly weathered minera1 materials accumulated 
by disintegration of consolidated rock in place. 

saline soil- A nonalkali soi1 containing soluble salts in such quantities that they interfere 
with the growth of most trop plants. The conductivity of the saturation extract is greater 
than 4 mmhos/cm, the exchangeable-sodium percentage is less than 15, and the pH is 
usually less than 8.5. 

sand -A soi1 particle between 0.05 and 2.0 mm in diameter. 

series, SO~I- The second category in the Canadian Classification system. This is the basic 
unit of soi1 classification consisting of soils which are essentially alike in a11 major profile 
characteristics except the texture of the surface. 

silt - A soi1 separate consisting of particles between 0.05 to 0.002 mm in equivalent diam- 
eter. 
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soil - The unconsolidated minera1 material on the immediate surface of the earth that 
serves as a natural medium for the growth of land plants. 

soi1 complex - A mapping unit used in detailed and reconnaissance soi1 surveys where 
two or more defined soi1 units are SO intimately intermixed geographically that it is im- 
practical, because ofthe scale used, to separate them. 

soil genesis - The mode of origin of the soi1 with special reference to the processes or soil- 
forming factors responsible for the development of the solum, or true soil, from the un- 
consoldidated parent material. 

soil map - A map showing the distribution of soi1 types or other soi1 mapping units in 
relation to the prominent physical and cultural features ofthe earth’s surface. 

soilmoisture - Water contained in the soil. 

soi1 structure - The combination of arrangement of primary soi1 particles into secondary 
particles, unit, or peds. These secondary units may be, but usually are not, arranged in 
the profile in such a manner as to give a distinctive characteristic pattern. The secondary 
units are characterized and classified on the basis of size, shape, and degree of distinct- 
ness into classes, types, and grades, respectively. 

soil survey - The systematic examination, description, classification, and mapping of 
soils in an area. Soi1 surveys are classified according to the kind and intensity of fïeld 
examination. 

till - Unstratified glacial drift deposited directly by the ice and consisting of clay, Sand, 
gravel, and boulders intermingled in any proportion. 

value, color - The relative lightness of intensity of color and approximately a function 
of the square root of the total amount of light. One ofthe three variables of color. 

veneer - Unconsolidated materials too thin to mask the minor surface irregularities of 
the underlying unit. A veneer Will range between 10 cm and 1 m in thickness and Will 
possess no for-m typical of the materials genesis. 

weathering - The physical and chemical disintegration, alteration and decomposition of 
rocks and minerals at or near the earth’s surface by atmospheric agents. 



Appendiu: Available moisture and aridity classes for soil series in the Oyen map sheet. 

Field Aridity Field Aridity 
Series AWC AWC** Class Series AWC AWC** Class 

AY 5 
Al 3* 
Ao 2 

AP 1 
Aw 3 
Bf 4 
Bk 4 
Bl 4* 
Bv 2 
cc 3* 
Cf 3 
Ch 3 
CZ 3* 
Ci 3* 
Cdle 4 
Cd 1 
DC 2* 

DP 4 
Dh 3 
Di 3” 
Er 1* 
EZ 0* 
Fm 3 
Fr 2* 
FS 3* 
Gx? 3 
GS 4 

GP 2 
HC 2 

Hd 4 
Hk 4 
HS 3* 
Hn 3* 
Hu 4 
Im 3* 
In 1 
IW 3 
Kd 3 
Kc 3* 
Kl 3 
KU 3 
Kr 3* 
Leth 3 

6 
7 
9 

10 

6 
10 

8 
7(6) 
9 
7 

lO(9) 
1OUO) 

8 
8 
7 
8 

7(6) 
9 
8 
8 
8 
8 
7 
9 
8 

lO(9) 
8(7) 
8 

8(7) 
8 

7 RB na na 
7 W na na 

Lf 
Lh 
LS 
Mb 
Mt 
Met 
Mi 
Nu 
ov 
Pl 
Pt 
Pu 
Ra 
Rh 
Rn 
Rm 
Ro 
SC 

Sf 

& 
Si 

SP 
su1 
Sk 
Ti 

TY 
Tl 
TV 
Ve 

vg 
vs 
vt 
Wn 
Wd 
We 
Wl 

WY 
wt 
Yn 
Yt 

3* 
2* 
3* 
3 
5* 
2 
4* 
3* 
3* 
1 
4* 
0 
2 
1 
1 
4* 
3* 
0 
3* 
4* 
4* 
4 
2* 
2 
3* 
3* 
4* 
3* 
3* 
3* 
1* 
4 
4* 
3 
4* 
4 
3 
1 
1* 
2 

3 

3 
2 

7 
8 

2 8 
8 
6 
8 
6 
7 
7 

10 
8 

10 
9 

10 
9 
7 
8 

10 

8(7) 
8 
9 
7 
8 
9 
8 
8 
a 
8 
80’) 
8U’) 

lO(9) 
7 
7 
9 
7 

76) 
7 
9 

10 
9 

2 

3 

2 
3 

* Estimated value 
** Available water is effectively reduced in the lleld situation for certain soi1 conditions - specitkally Solonetzic and saline soils - because 

of soi1 structure and salt limitations. The following assumptions were used: 
a) AWC reduced 2 classes for Solonetz and Solodized Solonetz on till. 
b) AWC reduced 1 class for Solod on till. 
c) AWC reduced 1 class Solonetz and Solodized Solonetz on lacustrine. 
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