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HOW TO USE THIS SOIL SURVEY REPORT 

The soil survey report for the Municipal District of Cardston consists of four chapters, tïve 
appendices as well as 23 soil maps displayed on photomosaic bases with an accompanying legend. Part 
1 provides a general description of the survey area. Part 2 describes the procedures used in the 
development of the soil map as well as map unit and symbol defmitions. The remainder of this chapter 
contains the descriptions of the principal soils and theirrespective soil map units. In Part 3, the rationale 
and actual ratings of the map units for dryland agricuhure, grazing productivity and irrigation capability 
are explained and displayed, Part 4 initially describes the areal extent of erosion and salinity within the 
M.D. and then impacts of erosion, factors influencing soi1 degradation and possible management 
techniques are discussed. 

The five appendices include: a brief explanatory section on soi1 formation and classification for 
the uninitiated user; analytical procedures employed for determining the physical and chemical 
properties of the soil series; the areas of the individual soi1 map units; a glossary of terms used in the 
report and a key to the soi1 series used on the soi1 maps. 

In order to extract information about the soils and associated interpretive ratings from the soi1 map 
sheets for specific areas within the MD., the following steps are suggested: 

1. Consult the Index to Map Sheets (Figure 54) and Select the map sheet which contains the 
specific area of interest. 

2. Locate the area on the appropriate map sheet. Note the map unit symbol(s) for the region. 
Symbols in the legend are listed in alphabeti@l and numerical order. The composition and landscape 
characteristics of each soil map unit symbol are described in the accompanying legend. 

3. In order to fmd the interpretive ratings for a soil map unit consult Table 6 found in Part 3. The 
soi1 map unit symbols are listed alphabetically and numerically. A brief explanatory section describing 
the rationale and methodology employed in determining the individual interpretive ratings, precedes 
Table 6. 

4. For a more detailed description of individual soi1 map units and characteristics of the individual 
named soils than is supplied in the legend refer to Part 2.3 in the report Soils are listed alphabetically 
by soi1 name (not symbol) and soil map units cccur under the dominant soi1 name. For example the 
BZCT soi1 map units are found under Beazer soils. 

. . . 
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PREFACE 

Soi1 surveys have been an ongoing endeavour in Alberta since the early 1920’s. Their purpose is 
to provide basic information on the provinces soil resources. Although mostof the settled portions of 
Alberta have been covered by reconnaissance soi1 surveys, many areas require resurvey and updating 
to current standards, particularly the areas covered by earlier surveys. In recent years resurveys have 
been conducted at the detailed reconnaissance scale, within tbe boundaries of local administrative uni& 
usually the county or municipal district. 

The M.D. of Cardston was included in the 1939 Soi1 Survey of the Lethbridge and Pincher Creek 
sheets (Wyatt et al 1939). These soi1 maps were published at a scale of 1:190,000. The current soi1 
survey of the M.D. of Cardston is at the detailed reconnaissance level (Soi1 Intensity Leve13, scale 
1:50,000). This survey project was initiated in the spring of 1982 with the field work being completed 
in 1984. 
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SUMMARY 

The Municipal District of Can%ton is located in the ~011th west corner of Alberta and is approxi- 
mately 336,fKKl ha.in size. Three recognized physiographic regions: the Rocky Mountain Foothills, 
Southem Alberta Uphmds, and Western Alberta Plains, occur within the MD.. Tertiary agedsandstone, 
siltstone and shale bedrmk underlies the study area. 

Till is the principal parent mater-ml occurring extensively throughout the M.D., except on the Del 
Bonita Plateau and on portions of the Cardston Plain and Milk River Plain. In the Foothills, west of 
Lee Creek, the morainal material is of dominantly Cordillemn or mountain origin. East of Le-e Creek, 
thmughout the mmainder of the M.D. the morainal material is of Laurentide or continental origin. On 
the Cardston Plain and the Milk River Plain, glaciolacustrine deposits are present in varying amounts. 
The soi1 parent mater& on the Del Bonita plateau are described as cryoturbated eolian. This plateau 
is an unglaciated region within southem Alberta. 

Dominant soils in the M.D. are Black Chemozemics. On the western edge of the M.D., the thick 
Black Chemozemics grade to Luvisobcs, as forest vegetation becomes more dominant. Along the 
eastem side of the M.D., Dark Brown Chemozemic soils are present in association with the mixed grass 
prairie vegetation. The variability of soif types and associated vegetation is indicative of the difference 
in moisture availability and Frost free period, as one pmceeds from east to west across the study area. 

Approximately half of me M.D. is cuhivated, primarily for me production of barley and wheat. 
The remainder of the area is dominantly unimproved pastureland, grazed extensively by cattle and some 
sheep. Forestry is a minor land use, and is restricted to the south-western fringe of the MD.. 
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Figure 1. Location map of the soi1 survey areas in Alberta, relative to the M.D. of Cardston. 
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PART l.GENERAL DESCRIPTION OF THE AREA. 

1.1. REGIONAL SE’R’ING. 

The MD. of Cardston is located in the south west corner 
of Alberta (Figure 1) and is approximately 336 000 ha in 
size. The M.D. is bordered by the County of Warner to the 
east, the United States of America to the south, Waterton 
National Park and the M.D. of Pmcher Creek to the west, 
and the Blood Indian Reserve to the north. The area is 
bracketed by longitude 112’25’ and 113’4O’W, latitude 
49’00’ and 49’30’N. 

Major geographic features within the M.D. are the 
Rocky Mountain Foothills, the Plains area amund the towns 
of Cardston and Magrath, as well as most of the Milk River 
Ridge. An overview of the different landscape features as 
well as the distribution of soi1 and climatic zones, which are 
associated with the various physiographic amas, are sche- 
matically represented in Figure 2. 

1.2 POPULATION, AND LAND USE. 

The population of the M.D. of Cardston was 9,594 in 
1981. The four largest towns or villages are Cardston with 

259 and Hillspring with 200. (Alberta Agriculture Statistics 
Branch (A.A.S.B.) pers. comm. 1984). 

Of the 723 farms in the M.D., 80% are family farm 
operations. Laud use is divided evenly between small grain 
and forage production. Only 10% of the forage production 
originates from improved or tame pasture, while native 
range provides the remainder of the grazed land base. Bar- 
ley accounts for 50% of the cropland and wheat for 30%. 
Oats, rye, canola, and sugar beets, as well as summer fallow 
account for the remaining 20% of annually cultivated land. 
(A.A.S.B. 1982). 

Approximately 10,000 ha or 3% of the M.D. is under 
irrigation. The majority is inigated by sprinkler systems, 
while the remainder is flood irrigated (A.A.S.B. 1982). 

Irrigation has been historically important in the MD. of 
Cardston. Early Mormon settlers had 800 acres under flood 
irrigation by 1889. By 1890 the Canadian North West Irri- 
gation Company had completed its main canal and water 
from the St. Mary River was being delivered to the Magrath 
area. However, widespread adoption of irrigation was ham- 
pered by altemating wet and dry climatic cycles. In fact., 
such a wet spell ensued. after completion of the main canal 
that farmers comulained thev needed drainage, not irrigation 

a population of 3267, Magrath with 1576, Glenwood with 
A 

(den Gtter 1975). 

Schematic west to east cross-section across the M.D. of Car&ton 
( 4 miles north of the International Bordei ) 
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Figure 2. Schematic west to east across section showing climatic, physiographic and soi1 variability across the M.D. of Cardaton. 
Cross section located 4 miles north of the International border. 



13 CLIMATE. 

The M.D. of Cardston has a continental climate some- 
what different f?om that of the i-est of the western plains. It 
features short summers with warm days and cool nights, and 
long cold winters. However, the severe cold of winter is 
moderated to a large degree by frequent chinook winds. 
Tberefore, winter temperatures are milder in this area than 
further to the east or north. 

The somhwest corner of Alberta is famous for it’s 
frequent, strong, westerly winds. Data for tbe Lethbridge 
aiqmt shows that there are only 15 calm days annually as 
compared to 27 in Medicine Hat. Winds are strongest in the 
late fall and winter. Lethbridge airport has recorded wind 
gusts up to 171 km/hr, and hourly wind speeds in excess of 
120 km/br. The mean annual wind speed at Lethbridge is 
20.4 km/br while at the Edmonton International Airport the 
mean annual wind speed is 13.6 km/br. 

Temperature and precipitation values vary across the 
M.D.. Tbe Agroclimatic Map of Alberta (Bowser 1967), 
groups areas of similar climatic characteristics important to 
agriculture, on a province wide basis. In southem Alberta 
tbere is a correlation between agroclimatic regions and soil 
zones. This correlation may be observed by comparing the 
distribution of the agroclimatic and soi1 zones as indicated 
on the respective maps (Figures 3 and 4). The 3H agrocli- 
matic zone is an additional area not recognized on the 
provincial scale agroclimatic map. Within this M.D., the 
areal extent of the 3H zone is related to tbe occurrence of 
thick (Ah > 15 cm) Black Chemozemic soils. 

Agroclimatic zone 2A represents the warmest and driest 
part of the M.D.. The records from the Raymond, Magrath 
and Lethbridge stations are good climatic indicators of this 
climatic zone (Table 1 &Figure 5). Rainfall varies fiom 260 
mm/year at Raymond to 290 mm/year at Magrath. Frost 
he pet-bd varies from 116 days at Magrath to 124 days at 
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Figure 3. Agroclimatic zones withii the M.D. of Cardston. 
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Figure 4. Soi1 ~AXES within the M.D. of Cardston 

the Lethbridge airport. Wheat is tbe preferred grain trop of 
this zone. Along the ZA-2H boundary, south and west of 
Magrath, barley hecomes an qually as common trop as 
wheat. 

The 2H agnxlimatic zone is cooler and moister than the 
2A zone. The Cardston, and the two Pincher Creek stations 
provide an indication of the climate for this zone. Raiiall 
is in me range of 300-350 mm and the frost free period is 
around 110 days in the region. The 2H zone averages be- 
tween 1400 and 1450growing days ahove 5’ C, not the 1540 
growing degree days indicated by the Cardston climatic 
station. The Qrdston station is located in town and reflects 
a wanner micmclimate. The fewer Frost free days and more 
total precipitation is the reason harley is the dominant grain 
trop in mis zone. 

The 2AtJ-I) agroclimatic zone is a hybrid zone between 
the 2A and 2H zones. As may be seen from Table 1, the 
mean annual daily temperatures of 2A(H) stations are simi- 
lar to the stations in the 2H zone, while the total precipitation 
values are more comparable to the 2A stations. The Del 

Bonita and Whiskey Gap stations are used to represent the 
climatic characteristics of this zone. However, the Whiskey 
Gap station is in the valley of the North Milk River and it 
appears to he affected by cold air drainage. Therefore, the 
reported frost free period of 88 days is possibly low for the 
2A(H) zone. Wheat and barley are viable crops grown on a 
regular basis in this zone. However, the number of degree 
days, the length of the Frost free period, and the amount of 
moisture, may all impose some limitations for grain produc- 
tion to various degrees. 

The 3H agroclimatic zone is detïnitely cooler than the 
previously mentioned zones. Rainfall varies from 270 mm 
at Carway to 355 mm at Caldwell. The growing season is 
short, ranging from 87 days at Carway to % days at Cald- 
well. The short, cool growing season of the 3Hagroclimatic 
zone makes forages the most attractive trop choice for this 
region. Within the M.D., the 3Hzone line was drawn on the 
basis of land use practices as well as the presence of ‘thick 
Black Chemozemic soils (ie. Dunvargan soils - DVG). 
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Table 1. S-ary of climatic data for selected stations within southwest Alberta. (Location of stations - Figure 5) 

Agro- Station MWltl Precip. Total Des= Frost Max. Mean 
Climate daily as precip. days free hourly annual 
zone temp. tain (mn4 (>ST) peliod wind wind 

ec> (mn4 (dw) 
Zd Zr> 

2A Milk River 5.2 226 316 1788 124 
Raymond 5.2 260 420 1736 120 
Lethbridge A. 5.2 270 423 1775 124 122 20.4 
Magrath 5.4 293 116 

2H Cardston 4.8 321 550 1543 111 
Pincher Cr. Town 4.1 347 589 13% 106 137 19.8 
Pincher Cr. 4.4 298 543 1455 

WW Del Bonita 4.3 397 1390 
Whiskey Gap 3.8 275 452 1321 88 

3H Canvay 3.8 272 515 1301 87 
Caldwell 4.2 356 723 1370 96 
Mountain View 325 687 

SH Waterton R. Cabm 423 853 61 
Watenon/Belly R. 435 %l 

Data compiled from Atmospheric Environment Service (1951-1980 Normal~) 
Del Bonita data compiled from Annoal Climatological Summary from National climatic Data Centre, Asheville, Noti 

CLIMATIC STATIONS 

1 Cardston 
2 Del Bonita 
3 Magrath 
4 Mountm View 
5 Carway 
6 Caldwell 
7 waterton-Bdiy Rner 
8 Waterton A~ver Cabin 
9 PIncher 
10 Raymond 
11 Lethbndge 
12 Whiskey Gap 

l-!zJ 

Tp8 

Tp7 

TP~ 

TP~ 

Tp3 

Tp2 

R30 R29 R28 R27 R26 R25 R24 R23 R22 R21 R2fl R19 

Figure 5 Location of selected climatic stations within ~011th west Alberta. 
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The 5H agroclimatic zone is the coolest and wet- 
test of the recognized zones within the MD.. This ares 
mceives more than 850 mm of total precipitation, with 
half of this amount occurring in the form of min. 
Temperature data for the zone is scarce, but the frost 
free period is probably less than 60 days. Aspen and 
Lodgepole pine vegetative caver characterize this 5H 
agroclimatic zone. 

1.4 Vegetation. 

The M. D. of Cardston cari be divided into 4 
vegetative caver type zones (Strong and Leggat 1981). 
These zones reflect the changing climatic conditions 
across the municipality. The distribution of these re- 
gions is shown in Figure 6. 

The mixed grass prairie occurs in the eastem and 
northem segments of the M.D.. Native range, in good 
condition, consists mainly of speargrass (Stipa spartea 
var. curtiseta) and wheatgrass (Agropyron trachycau- 
lum). June grass (Koeleria gracilis) and green needle- 

grass (Stipa viridula) are also commonly abundant. 
Dark Brown Chemozemic soils are dominant in this 
zone. 

Rough fescue prairie covers the majority of the 
uncultivated land in the municipality. Native range in 
good condition is dominated by rough fescue (Festuca 
scabrella). With overgmzing lupine (Lupinus argen- 
teus) appears tobe the main increaser on the MilkRiver 
Ridge, while shmbby cinquefoil (Potentilla fruticosa) 
is the dominant increaser further west, in the Foothills. 
Black Chernozemics are the dominant soils. 

Aspen - willow parkland occupies a narrow tran- 
sition zone between the rough fescue grassland and the 
Lodgepole pine forest. Within this region the vegeta- 
tive caver grades from rough fescue prairie inter- 
spersed with willow stands on the north eastem side to 
nearly continuous aspen near the south western bound- 
ary, Soils similarly grade from Orthic Black Cher- 
nozemics to Dark Gray Chemozemics to Dark Gray 
Luvisols within this zone. 
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Figure 6. Vegetation caver type zones within the M.D. of Cardston. (adapted f?om Strong and Leggat 1981) 
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Lodgepole pine forest occupies the southwest cor- 
ner of the M.D.. This forested @on occurs at eleva- 
tions above the 1400 m as1 contour litre. Lodgepole 
pine (Pinus contorta) is the dominant tree species. 
Aspen (Populus tremuloides), Douglas tir (Pseudot- 
suga menziesii), Alpine fïr (Abies lasiocarpa) and 
Limber pine @‘inus flexilis) are also found in this 
region. The understory consists of salmonberry 
(Rubus spectabilis), bunchberry (Cornus canadensis) 
and wintergreen (Pyrola sp.). Orthic Gray Luvisols are 
the dominant soils in this region. 

On exposed locations at high elevations within the 
Lodgepole pine forest region, Montane-like vegetation 
may occur. The south facing slopes of Birdseye Butte 
is an example of such a site. These areas are chamc- 
terized with open stands of Limber pine interspersed 
with rough fescue and Kinnikinnick (Arctostaphylos 
uva-ursi). The soils associated with this vegetation 
are dominantly Orthic Eutric Brunisols. 

1.5 Wysiography and Surficiat Mater-fats. 

Parts of three broad physiographic regions; the 
Rocky Mountain Foothills, the Southem Alberta Up- 
lads and the Western Alberta Plains occur within the 
M.D. of Cardston (Pettapiece 1986). Tbese regions are 
mughly orientated in a northwest southeast direction. 
The Foothills occur in the southwest portion of the 
survey areq the Southem Alberta Uplands (Cardston 
Plain, Milk River Ridge Upland) occur to the east 
extending to the southeast corner; and the Western 
Alberta Plains (Three River Plain, Verdigris Plain) 
occur in the north east portion of the MD.. Subdivi- 
sion of these regions in to sections and districts is 
.primarily on the basis of elevation, parent material type 
and thickness, as well as surface expression. Further 
subdivision of the districts and modification of some 
lines fmm the physiographic map of Alberta were 
possible due to the intensity of this survey (Figure 7). 
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Figure 7. physiographic areas within the M.D. of Cardston (adapted from Pettapiece lY86). 
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Figure 8. ‘Ihe distribution of the dominant surficial mater& within the M.D. of Cardston. 

Till is the dominant parent material of the soils 
within the M.D. of Cardston (Figure 8). The glacio- 
lacustrine deposits occur where ice marginal, gla- 
cial lakes previously existed (Horberg 1954). For 
example, the fine textured glaciolacustrine deposits 
on the Cardston Plain, in the vicinity of the St. Mary 
Reservoir, correspond to the location of Lake Card- 
ston. Similarly, the other large glaciolacustrine de- 
posits on the Three Rivers Plain and the Milk River 
Plain correspond to Lake Magrath and Lake Twin 
River, respectively (Horberg 1954). The surficial 
material present on the unglaciated Del Bonita Pla- 
teau is described as cryoturbated eolian, based upon 
some recent findings (Brierley 1988). 

The Rocky Mountain Foothills region within 
the Municipal District ranges from 1200 - 1800 m 
as1 (above sea level). The Southem Rocky Moun- 
tain Foothills district is characterized by the pres- 
ence of a series of ridges which are orientated in a 
northwest -southeast direction. These hogback 

Figure 9. Okey Ridge, a characteristic hogback ridge of 
tbe Southem Rocky Mountain Foothills. 

ridgesaremostconspicuousontheeasternedgeofthis 
region (Figure9). 
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The Foothills region is subdivided into two subre- 
gions (Figure 7). This subdivision is based on the 
origin of the till and the &gree of bedrock control. 
Subdivision A delimits the eastem portion of the Foot- 
hills where till of continental origin is dominant It is 
believed thatthe Laurentide ice sheets did not extend 
westward above the 1400 m as1 contour (Horberg 
1954). Subdivision B represents the portion of the 
Foothills where Cordilleran till is dominant Steeply 
incised valleys containing north-easterly flowing 
creeks and rivers, away from the Rocky Mountains, 
characterize this subregion. 

Mokowan Butte, which occurs in township l-28, 
is the highest point within the Southem Foothills at 
1750 m asl. It is believed that this butte escaped 
glaciation during the last (Wisconsin) iceage (Horberg 
1954, Karlstrom pers. Comm.‘). The morainal mate- 
rial, of Illinoian or Kansan age, is characterized by 
having a higher coarse fragment content and is more 
deeply weathered than the neighbouring Wisconsin- 
aged till. 

TO the east and north of the Foothills lies the 
Cardston Plain District. Elevations of this plain range 
between 1050 - 1300 m asl. Glacial drift and glaciol- 
acustrine deposits with an undulating to hummocky 
surface form are the dominant parent materials. These 
deposits are generally over 10 meters thick. The sub- 
district B indicated by the dotted lines delineates a 
portion of the Plain where bedmck is within 5 m of the 
surface, and occasionally outcrops at the surface. This 
area was recognized during the course of the survèy by 
means of deep drilling and observations made from 
road cuts. 

TO the east of the Can%ton Plaii, the land rises in 
elevation to the bedrock conwlled physiographic sec- 
tion called the Milk River Uplands where elevations 
range from 1100 - 1400 m asl. Within this section 
three districts are mcognized; the Milk River Ridge, 
the Del Bonita Plateau and the Milk River Plain. 

The Milk River Ridge district has distinct bounda- 
ries with the .Cardston Plain to the west and north 
(Figure 10). The surface form of this remnant upland 
is generally that of a hummocky moraine superim- 
posed over broad preglacial valleys and uplands. TilI 
is.generally greater than 10 m thick, except around the 
edges of the Upland and in association with prominent 
bedrock ridges. In some isolated upland situations 
Tertiary gravels underlie the till. 

Figure 10. Looking across the Cardston Plain fmm the 
western edge of the Milk River. Upland 

The Del Bonita Plateau is an unglaciated area 
which occurs at an elevation of approximately 1300 m 
asl. There are additional unglaciated outliers, north of 
tbe Plateau, occurring at elevations above 1400 m asl. 
These amas were nunataks during the Wisconsin ice 
age (CaIhoun 1906, Alden 1912, Stalker 1963, Shetsen 
1980). Deposits of medium textured loess up to 2m 
thick, are associated with these unglaciated land- 
scapes. Tertiary aged, quartz& gravels underlie the 
loess. Tbese gravels axe up to 5 m thick over the 
underlying bedrock (Shetsen 1980). Periglacial proc- 
esses have dramatically altered the surficial materials 
on the Plateau (Figure 11). The presence of quartzitic 
gravels within the Upper loess is also a product of 
cryogenic processes. The surface form of the Plateau 
is chamcteristically flat (Figure 12). Asymmetric val- 
leys as well as Shanks Creek however dissect the level 
surface of the Plateau. Steep erosional scarps delimit 
the northem and eastem extent of this area from the 
surrounding morainal landscapes. 

The last distinct district within the Milk River 
Upland is the Milk River Plain, and it occurs along the 
southeastem border of the M.D.. This plain lies be- 
tween the North and South forks of the Milk River at 
an elevation ranging from 1090-1160 m asl. The par- 
ent material of the area is dominantly glaciolacustrine. 
Coamer textured glaciofluvial deposits occur in areas 
adjacent to the north fork of the Milk River. The 
surface form of the glaciolacustrine areas is undulat- 
ing, but ridged terrain is associated with the fluvial 
deposits. Depth to bedrcck is greater than 10 m. 

1. Dr. Karlstrom, Dept. of Geography, N. Arizona University, Arizona. 
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Figure 11. The Del Bonita Plateau surfïcial materials 
have been altered by periglacial processes. Ice wedge 
casts. involutions and stones within the upper surface 
loess are all pducts of cryogenic activity. 

Figure 12. ‘Ihe level surface form of tbe Del Bonita 
Plateau. 

The Tlme River Plain and Verdigris Plain dis- 
tricts of the Western Alberta Plains occupy the north- 
em portion of the Municipal District. The elevation of 
these Plains ranges from 900 - 1050 m asl. Glaciola- 
custrine deposits with an undulating surface form char- 
acterize the Three River Plain. Depth to bedmck is 
greater than 10 m. 

The areal extent of the Verdigris Plain is limited 
within the survey area. This plain occurs just north of 
the Milk River Upland, on the eastem edge of the M.D.. 
Undulating to hummocky morainal materials chamc- 
terize this Plain. The contact between till and bedrock 
is generally within 5 m of the surface. 

1.6 Bedrock Geology 

The recognized bedrock formations within the 
M.D. of Cardston consist of argillaceous and arena- 

ceous, Upper Cretaceous to Tertiary aged sedimentary 
rocks (Figure 13). The bedrock generally dips to the 
west and the strike between beds is in a north - south 
direction, roughly parallel to the Rocky Mountains 
(Green 1972). 

Within the Rocky Mountain Foothills, which oc- 
cur in the western portion of the survey area, the 
bedrock stratigraphy is very complex. The Brazeau 
formation is dominant with some minor exposures of 
the Alberta group. The Alberta gmup, the oldest strata, 
consists of Cretaceous aged Ailes. Outcrops of the 
Alberta group are confined to the Foothills, where they 
were uplifted to the present day surface during the 
development of the Rocky Mountains. The Brazeau 
formation is of Tertiary age and is composed of domi- 
nantly sandstone. Strata of thé other formations (ie. 
Willow Creek, St. Mary & Beatpaw) are associated 
with the Brazeau formation. The complex distribution 
of these formations within the Foothill region is the 
result of thrust faulting and folding which occurred 
during the uplifting of the Rocky Mountains. The 
remnants of these thrust planes or of the imbricate fault 
structures exist today as hogback ridges, a charac- 
teristic feature of the Foothills area (Douglas 1970, 
Beaty, 1975, Green 1972). 

The six temaining formations within the survey 
area all consist of sandstone and shales varying from 
Upper Cretaceous to Tertiary. The age of the bedrock 
types increases sequentially from west to east across 
the M.D.. These formations differ in terms of their 
proportion of sandstone and shales, and in their degree 
of resistance to weathering. The colour of the bedrock 
also varies between formations, the pinkish coloured 
shales of the Willow Creek formation being the most 
striking. The Bearpaw shales are formed of fine ma- 
rine sediments, and the Blood Reserve formation con- 
sists of sediments deposited in marine and non marine 
environments. The rest of the formations consist of 
non marine constituents (Russell &Landes 1940, Irish 
1967). 

1.7 Relief and Drainage. 

The M.D. of Cardston is separated by a great 
divide into two major watersheds, the Hudson Bay 
Drainage System and the Gulf of Mexico Drainage 
System. The divide enters the M.D. in the southwest 
corner of Twp. 1 R 23 at an elevation of 1372 m as1 
runs diagonally northeast across the Milk River Up- 
land and leaves near the east centre of Twp. 4 R 21 at 
an elevation of 1280 m as1 (Figure 14). 

Within the M.D. of Cardston, the rivers of the 
different drainage systems exhibit distinguishing 
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Figure 14. The location of the Hudson Bay - Golf of Mexico Watershed Divide and the major creeks and rivers of the 
respective drainage systems within the M.D. of Cardston. 
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characteristics. Rivers of the Hudson Bay watershed, 
such as the St Mary River, tend to be more deeply 
incised (Figure 15) than the north and south forks of 
the Milk River (P&ure 16). On tbe Milk River Ridge, 
the North Milk River occupies a U-shaped valley of a 
glacial meltwater channel. 

Figure 15. A deeply incised valley associated with the 
St. Maq River. 

Figure 16. ‘Ile meandering drainage patte-m of the 
North Milk River. 

The north and south forks of the Milk River are 
the major rivers of the Gulf of Mexico watershed, 
within the MD.. Otber tributaries, principally Shanks 
Creek and Lonely Valley Creek contribute to the north 
fork of the Milk River. Elevations range fïom over 
1400 m as1 on the west side of the Milk River Upland 
to under 1100 m as1 in the two valleys of the Milk River 
forks, on the east side of the municipabty. 

The north and west portion of the M.D. is within 
the Hudson Bay watershed. Major rivers flowing 
through this portion of the MD. are the Waterton, 
Belly and St Mary Rivets. The eastem slopes of the 
Rocky Mountains are the headwaters of these rivets, 
as well as Lee Creek. The elevation of the Hudson Bay 
Watershed within the M.D., varies from 1800 m as1 on 
Mokowan Butte, to less than 880 m as1 at the junction 
of the Oldman and St Mary Rivers. 

Two other smaller creeks in the Hudson Bay sys- 
tem include Pothole Creek and Pinepound Creek. 
These watersheds originate from the Milk River Up- 
land. 

The Waterton River provides a natural boundary 
betwecn the M.D. of Cardston with the M.D.‘s of 
Pincher Creek and Willow Creek. The Blood Indian 
Reserve is also delineated by rivers on tbe two sides 
within the M.D. of Cardston. The Belly River delimits 
the western extent of the Reserve, while the St Mary 
River, the eastem boundary. 

There are two major onstream reservoirs within 
the MD.. These include the Waterton Reservoir, just 
west of Hillspring on the Waterton River, and the St. 
Mary Reset-voir, north of Cardston on tbe St Mary 
River. The Jensen Reservoir, which is about 6 miles 
south of Magrath on Pothole Creek, is fed by an 
irrigation canal from St Mary Reservoir. These reser- 
vairs form part of the irrigation water storage network 
for southem Alberta Irrigation Districts. 
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Part 2. MAPPING PROCEDURES, SOIL SERIES 
AND SOIL MAP UNIT DESCRIPTIONS. 

Soi1 map compilation procedures and a description 
of the principal components, soi1 series and soil map 
unit concepts, are described in this chapter. The pro- 
cedure portion provides an overview of the field map- 
ping and office methodology used in the compilation 
of the soil maps. The second portion of this chapter, 
contains detailed descriptions of the soi1 series and 
soi1 map units, which are displayed on the soi1 maps. 

2.1 Soi1 Map Unit Definition. 

Soi1 map units describe the distribution of specific 
soil series within delineations on the soil maps. A soil 
map unit consists of two components; the soi1 unit and 
the topographie descriptor. Each unique soi1 map unit 
differs with respect to one of these factors. 

A soit unit is a geographic grouping of soil series 
representing similar soi1 landscapes. The soils within 
these landscapes are described in terms of their relative 
proportions. 

Soi1 units are initially identified on the basis of the 
major soil within a specific unit. Complex soil units 
contain two identified soi1 series which occur in domi- 
nant or signilïcant proportions. Also a soi1 unit num- 
ber (l-8) is used to identify AdditionaI information 
about the distribution and/or composition of the major 
soils. The soil unit numbers allow the mapper to 
account for the many intergrades or variants of the 
principal soil/soils that are present within the deline- 
ated landscape segment. In complex soi1 units, the unit 
numbers may refer to both named soi1 members. 

Within the M.D. of Cardston soil survey, the fol- 
lowing soil unit number concepts were used. These 
numbers do not apply to miscellaneous map units such 
as AV’s or RB’s. 

Soi1 Unit 
Number. Explanation. 

1 The dominant or significant soils account for 
the large proportion of the soil unit 

2 The soi1 unit contains Gleyed scits, Gleysolics 
and water in significant amounts. 

3 The soi1 unit contains satine soils in signifkant 
amounts. 

4 The soi1 unit contains Rego and Calcareous 
Chernozemic soils in significant amour&. 

5 The soi1 unit contains finer textured soils in 
signiticant arnounts. 

6 The scil unit contains coarser textured scits in 
significant amounts. 

7 The soil unit contains Solonetzic scils in 
signlficant amour&. 

8 The soi1 unit ccntains Gleyed Soi!s, Gleyscf~ 
and water as well as Rego and Catcareous so& 
in signifWt arnounts. 

The topographie descriptor of the soil map unit 
occurs in the denominator of the map symbol. The 
denominator term represents a slope class. Each class 
describes a range of slope angle percentages. For 
example, class 2 topography is used for landscapes 
where the dominant slopes are between O-2%, whereas 
class 6 topography contains slopes in the range of 
1530%. 

TO describe some landscapes a slope modifier term 
is used in conjunction with the slope class factor. This 
modifier provides additional information about the 
landscape which is crucial for some interpretations. 
For example, the letter D placed after the slope class 
number denotes a gullied or dissected landscape. 

2.2 Mapping Procedures. 

During the course of a soi1 survey, personnel sys- 
tematically subdivide the landscape into repeating soil 
map units, based upon distribution of soils and associ- 
ated topography. These units are then drawn on a map 
and ultimately interpreted in terms of their suitability 
for certain land uses. The map compilation methodol- 
ogy of is briefly explained in this section. 

Soils were examined to a one meter depth, at a rate 
of about 100-120 sites per township, or 2-3 shared digs 
per quarter section. Soi1 characteristics, including ho- 
rizon type, thickness and arrangement, texture, struc- 
ture, color and the mode of parent material deposition, 
were noted at each site. With this information soils 
were classified according to the 1978 Canadian System 
of Soil Classification. (Refer to Appendix A - for a 
more detailed explanation of Soi1 Formation and Clas- 
sification). For convenience soil names were attached 
to the dominantly occurring types of soils. Site spe- 
cific information including relief, aspect, slope length 
and steepness, site position on the slope and vegeta- 
tion were recorded for each site. In addition the areal 
extent of erosion, salinity, surface stoniness, seepage, 
as well as depth to watertable and bedrock were noted, 
where applicable. 

With the aid of the above information, landscapes 
with similar combinations of soils on similar slope 
classes wem delineated and labeled. For example, an 
area containing mostly Orthic Black Chemozemic 
soils developed on medium textured till (Ekazer soil 
series) on an undulating surface form with slopes 
ranging between 2-5% (slope class 3), would be de- 
lineated and labeled with the soil map unit syrnbol- 
BZR1/3. BZRl is the soi1 unit which describes the 
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specific distribution of soils within the delineated land- 
scape. The denominator term, 3, is the topographie 
descriptor. Class 3 represents landscapes where the 
dominant slope gradients are between 2-5%. The soil 
unit and slope gradient classes are therefore the build- 
ing blocks of the soi1 map unit symbol. The compo- 
nents of all soi1 map units are described in the legend 
as well as in the following Soi1 Series, Soi1 Unit and 
Soi1 Map Unit Descriptions section of this chapter, in 
a complete and expanded format. 

Delineations were drawn while in the field on 
1:30,000 aerial photographs and transferred to 
1:30,000 photo based township plans. Delineation 
size, legal location, dominant soils (4090% of total) 
significant soils (20- 50% of total), inclusions (less 
than 20% of total soil component), slope class, surface 
form, as well as special remarks were recorded for each 
delineation. Once mapped, the township plans were 
checked for accuracy and consistency as well as cor- 
related to neighbouring townships, while in the field. 

Grientated transects were used in mis project as a 
problem solving technique. They were used to de- 
velop soi1 map unit concepts in unique amas, such as 
the Del Bonita Plateau, as well as to check the pre- 
dicted components within some established map units. 

During the course of the survey, soi1 samples were 
collected and subsequently analyzed to further charac- 
ter& the soils. A total 136 of sites, 43 detailed de- 
scriptions and 93 random sites were sampled and 
analyzed in the lab. The specific analytical methods 
chat were employed are documented in Appendix B. 

At selected sites across the study area, information 
regarding the depth and nature of the parent materials 
was obtained fiom deep drilling, using the Alberta 
Agriculture drill truck. This information was used to 
retïne some of the physiographic lines within the M.D., 
as well as being incorporated in the soil map unit 
descriptions. 

In the office, the map delineations were scrutinized 
with regard to content and total amas. Soi1 map units 
of similar composition were combined. Gthers, which 
covered very little area were usually assigned to the 
most similar soil map unit. For example, there was 
only 1 area about 50 ha. in size of a KSRl/3 soil map 
unit (the 1 indicates a relatively pure unit of Kessler 
soils). This soi1 map unit was combined with a 
KSR4/3 map unit, which is still dominantly KSR soils 
with the same topography, but includes 20-30% eroded 
soils. The primary concem in the map unit consolida- 
tion process was the degree to which a compromise 
would affect the resulting land use interpretation. 
Whete a compromise was not possible the unique soil 
map unit was retained. The KGT1/2 map unit occupy- 

ing 34 ha (150 acres) in total area is an example of this 
latter scenario. 

With the legend fmalized, soil lines and labels ti-om 
the township plans were transferred to twenty-three 
1:50,000 scale photomosaic base maps and to four 
1:50,000 scale planimetric base maps. The photomo- 
sait maps are included in the report. The planimetric 
maps have been digitized and copies are available 
upon request through the Alberta Soil Survey Unit, 
Edmonton. 

2.3 Soil Series, Soi1 Unit and Soi1 Map Unit 
Descriptions. 

The characteristics of individual soi1 series and the 
composition (distribution of soils and landscape char- 
acteristics) of soi1 map nnits are described in detail, 
within the remainder of this chapter. 

23.1 Alluvial Miscellaneous Map Units. 

AV1 
This azonal miscellaneous map unit contains a wide 

variety of soi1 types, the majority of which are devel- 
oped on medium textured fluvial parent mater-ml. Cu- 
mulic Humic Regosols (soils with several buried Ah 
horizons interspersed with calcareous layers) devel- 
oped on primarily medium textured fluvial deposits 
dominate these map units. Dark Brown and Black 
Chemozemic soils on similar fluvial mater& also 
occur in significant amounts. Gleyed soils and Gley- 
solic soils are commonly present in most delineations, 
in minor amounts. 

The landform of the AV1 map unit consists of 
dominantly Bat bottomed drainage channels usually 
bordered by steep sides. The Bat portion or floodplain 
which occupies more than 50% of the delineation 
(Figure 17). This anza is terraced and dissected by a 

Figure 17. An example of an AV1 miscellaneous map 
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meandering river or creek. Although topography and 
delineation size generally limit annual cultivation 
practices, suitable areas for trop production may be 
found within some delineations. Grazing is the major 
land use. In their natural state, AV1 delineations have 
a diverse floral component and provide excellent wild- 
life habitat. 

Special Notes: Beauvais soils were found primarily under 
aspen fores& occasionally under Lodgepole pine. The lit- 
ter layer of these soils is usually less than 2 cm thick. The 
Ahe has generally been thoroughly mixed by earthworms. 
which are prevalent in this area of the province. The soi1 
organic matter content and pH values of the Ahe horizmls 
associated with pine forest vegetation are lower than under 
aspen vegetation. 

AV6 
This azonal miscellaneous map unit contains a va- 

riety of soil types which are developed on gravelly, 
coarse textured fluvial parent material with more than 
30% coarse fragments. Orthic Regosols and Cumulic 
Humic Regosols are the dominant and significant soils 
present on the ‘active’ floodplain portion of this unit. 
Minor proportions of Dark Brown and Black Cher- 
nozemic soils are present on the less active, more 
stable, portions of the fluvial floodplain in deline- 
ations occurring within the Plains region of the M.D. 

BVAO 

The AV6 map unit is confmed to the active flood- 
plain of rivers and neighbouring terraces of the .well 
established rivers and creeks. The bordering steep 
slopes are generally separated from the unit where 
possible. Along the Upper reaches of Lee Creek, and 
Crooked Creek, the steep side slopes are included 
within the delineations. Stands of Balsam poplarcover 
a large proportion of these units, bordering the active 
floodplain. Spmce and pine trees occupy similar loca- 
tions within delineations in the Foothills. 

This unit is used for grazing, but the carrying capac- 
ity is low due to the coarse texture of the soils. These 
delineations provide good wildlife habitat. 

This soil unit contains dominandy (40~60%) Beau- 
vais soils with significant amounts (2040%) of stony 
and coarser textured soils developed on ice-contact 
material. The texture of the &-contact material is 
variable ranging from sand to clay 1~. The coarse 
fragment content is commonly between 20-30%. Or- 
thic Black Chemozemic soils developed on till and 
ice-contact material occur in minor amounts. The 
coarser textured parent materials are associated with 
Upper slope positions and tops of ridges. 

Vegetative caver of this soil unit consists of aspen 
forest interspersed with open grassland areas. The 
latter are primarily confmed to south aspect, Upper 
dope positions as well as the crests of knolls and 
ridges. 

One topographie phase of this unit was recognized. 
BVA6/4-6 - Mapped on hummocky and ridged 

landscapes where slopes vary between 530%. Areas 
are used for grazing. 

BVLTl 

2.3.2 Beauvais (BVA) soi1 description. 

Beauvais is an Orthic Dark Gray Chemozemic soil 
developed on medium textured till. These soils were 
mapped in the Rocky Mountain Foothills, in the 5H 
agroclimatic zone. 

This soi1 unit contains 4060% Beauvais soils and 
20-50% Dark Gray Luvisolic soils developed on me- 
dium textured tilI - Leighton Centre. Minor amounts 
of Orthic Black Chemozemic soils developed on till 
and on ice - contact material are present. Dark Gray 
Chemozemics and Dark Gray Luvisols on till veneer 
over residual material also occur at the inclusion level. 

Selected characteristics of BVA (ranges in brackets). 

Horizons 

JhJ AB Bt 

Beauvais Soil bits and Map Unifs. 

BC Ck 

thickness,cm 15 (12-23) 5 (O-10) 

textural class L (SL-CL) L (SL-CL) 

l c.f.content,% 45 Cl5 

PH 5.7(5.14.3) - 

organic matter,% 15 (525) 5 

l Coarse fragment content by volume. 

w30-60) 50 w-w @115 

CL (L-C) CL (L) CL 

<15 <15 <15 

6.3(5.74.7) 6.6(6X-7.0) 7.4 
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Vegetative caver of the unit consists of aspen forest 
with some open grassland areas interspersed through- 
out. 

Gne topographie phase of this map unit was recog- 
nized. 

BVLT1/34 - Mapped on undulating to rolling and 
hummocky landscapes whem the majority of the 
slopes are between 29%. 

BVNFl 
This soi1 unit contains 4060% Beauvais soils with 

significant amounts (2040%) of Grthic Eutric Bruni- 
solic soils developed on a medium textured till veneer 
over residual material - North Fork. North Fork soils 
are genemlly found in Upper slope,“shedding” land- 
scape positions. The texture of the residual material is 
variable but sandy loam is dominant Grthic Black 
Chemozemics and Dark Gray Luvisols developed on 
till are present in minor amounts. 

Vegetative caver of this soil unit consists of aspen 
forest interspersed with open grassland amas. 

One topographie phase of this soi1 unit was recog- 
nized. 

BVNFW-6 - Mapped on hummocky to rolling 
landscapes where slopes range between 9-30%. Areas 
are used for grazing. 

Figure 18. BZR soil profile. 

2.3.3 Beazer (BZR) soi1 description. 

Beazer is an Grthic Black Chemozemic soi1 devel- 
oped on medium textura moderately calcareous till 
(P&ure 18). Beazer soils are developed under rough 
fescue grassland. These soils were mapped on the 
Milk River Ridge, me Cardston Plain, andin the Rocky 
Mountain Fcothills, in the 2A(H) and 2H agroclimatic 
zones (Figure 19). 

L 

Figure 19. LMribution of BZR soils. 

Selected characteristics of BZR (ranges in brackets) 

Parent 
Top4 Subsoil Material 
WAh) @ml (cca/ck) 

thlcknesqcm 15(10-20) 35 (m-50) @50(4070) 

textural dssa L(SiLCL) CL(LSiU) CL(L-SiCL) 

'cf. content,% 5(<15) 5(<15) S(c15) 

PH 6.3 (5.7-7-O) 6.5(6.0-7.0) 7.5 

organk malter % 6(6-10) G2 

caco3equiv.% - 13(10-15) 

l C~arsehagmantcontentbyvolume. 

Beazer Soi1 Units and Map Units. 

BZRl 
This soi1 unit contains 60-90% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Beazer. Additional soils present in miner amounts 
include: soils developed on fine textured lacustre-till 
- Cardston; ice-contact material of variable textures 
containing more than 15% coarse fragments; thin 
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eroded, or Rego Chemozemic profiles on knolls and 
Gleysolic soils associated with sloughs in depressional 
amas. The Cardston soils are common inclusions in 
delineations of this soils unit whem the topography 
is less than 10%. Gravelly and stony phases of BZR 
soils are associated with landscapes whem the slopes 
are greater than 10%. The percentage of eroded or 
Rego profiles is more prevalent within areas that are 
annually cultivated and in delineations of steep topog- 
raphy, (class 5 or more). 

Delineations of this soi1 unit near the Dark Brown- 
Black zone line, where the climate is drier, contain 
minor amounts of Dark Brown Chemozemic soils - 
Purescape. Conversely, on the western limits of the 
2H agrcclimatic zone, where the climate is cooler and 
wetter, the surface horizons are thicker and Dunvargan 
soils are present. 

Six topographie phases of the BZRl soi1 unit were 
recognized. 

BZR1/3 - Mapped on undulating topography with 
slopes between 2-5%. Amas are used for grain produc- 
tion and grazing. 

BZRl/4 - Mapped on hummocky mominal land- 
scapes, with slopes between 5-9%. Areas are used for 
grain production and grazing. 

BZR1/4D - Mapped on inclined and dissected land- 
scapes with slopes behveen 5-9%. Areas are used for 
grain production and grazing. 

BZRl/S - Predominantly mapped on hummocky 
landscapes. Some delineations have rolling and/or 
inclined topography 9-15%. Areas are grazed with 
some used for grain production. 

BZR1/5-6D - Mapped on inclined and dissected 
dopes of lO-30%. Slopes are generally 100 meters and 
18%. Amas are used for grazing. 

BZRlI6 - Predominantly mapped on hummocky to 
rolling landscapes. Slopes are over 15%. Amas arc 
used for grazing. 

BZR2 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Beazer. Significant amounts (15-30%) of Gleysolic 
soils associated with sloughs and deptessional areas 
within the hummocky morainal landscape are present. 
Soils containing more than 15% coarse fragments may 
occur in minor amounts, generally in Upper slope loca- 
tions. In similar locations thin, eroded or Rego profiles 
are also present in small amounts, primarily in culti- 
vated areas. Some medium textured lacustrine mate- 
rials are associated with the larger depressional areas 
between hummocks. 

Delineations of this soi1 unit near the Dark Brown 
- Black zone line, where the climate is drier, contain 

minor amour& of Dark Brown Chemozemic soils - 
Purescape. Conversely, on the western limits of the 
2H agroclimatic zone, where the climate is slightly 
cooler and wetter, the surface horizons are thicker and 
Dunvargan soils are found. The proportions of these 
soils are variable, generally less than 20%. 

Two topographie phases of the BZR2 soi1 unit were 
mcognized. 

BZR2/4 - hIapped on hummocky morainal land- 
scapes with slopes between 5-9%. Delineations are 
used for grain production as well as for grazing. 

BZR2/5 - Mapped on hummocky morainal land- 
scapes with slopes between 9- 15%. Some delineations 
have slopes exceeding 15%. Areas are primarily 
grazed but some are used for grain production. 

BZR4 
This soi1 unit contains’50-70% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Beazer and 2040% eroded, thin or Rego Black Cher- 
nozemic soils on the same parent material - Ramons. 
These Rego profiles occur in Upper slope positions, on 
crests of knolls as well as on west facing slopes. When 
the land is dry and bare these soils show up as lighter 
coloured patches (Figure 20). In delineations where 
the slopes are less than 10% (ie. class 4) soils devel- 
oped on glaciolacustrine parent materials are present 
in minor amounts. Also, Gleysolic soils which are 
associated with sloughs occur in amounts less than 
15%. In the 6D topography map unit, bedrock out- 
crops and soils developed on a till veneer over bedrock 
occur as inclusions. 

Figwe20. The landscape asscciated with a BZR4/5 
map unit Note eroded knoll where trop growth is 
retarded and surface colour is lighter. 

Three topographie phases of the BZR4 soil unit 
were recognized. 
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BZR4/4 - Mapped on hummocky to rolling land- 
scapes with predominant slopes between 69%. Areas 
are used for grain production. 

BZR4/5 - Mapped on hummocky to rolling land- 
scapes with predominant slopes between 9-15%. Ar- 
eas are used primarily for grain production. 

BZR4/6D - Mapped on inclined and dissected land- 
scapes. Slopes are over 15%. Delineations of this unit 
are used extensively for grazing. 

BZR6 
This soi1 unit contains 50-80% Grthic Black Cher- 

nozemic soils develope4l on medium textured till - 
Beazer and 2040% of stony and coarser textured soils 
developed on icecontact material. The texture of the 
ice-contact material is variable, ranging from sand to 
clay loam while the coarse fragment content ranges 
f?om 15-50% by volume. It is commonly between 
20-30%. The ice-contact material of the unit is asso- 
ciated with tops of knolls and ridges (Figure 21). 
Recognizable eskers and kames may be present and 
these features are generally a good source of gravel. 
Eroded, thin or Rego profdes on the dominant parent 
mater& of this unit occur in minor amounts in Upper 
slope positions of the landscape. 

Figure 21. A stcmy, cdtivated surface 
within a BzR6 soi1 unit. 

‘Ihree topographie phases of the BZR6 soil unit 
were recognized. 

BZR6/4 - Mapped on hummocky and ridged topog- 
raphy witb slopes between 69%. Areas are used for 
grain produc tien and grazing. 

BZR6/5 - Mapped on hummocky and ridged topog- 
raphy with slopes between 9-15%. Areas are used 
primarily for grazing. Some delineations are culti- 
vated. 

BZR6/5-6D - Mapped on hummocky, inclined and 
dissected landscapes witb slopes ranging between 9- 
30%. Areas are used for grazing. 

BZRS 
This soi1 unit contains 4060% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Beazer, 2040% eroded, thin or Rego Black Cher- 
nozemic soils developed on tbe same parent material 
- Parsons, as well as 15-30% Gleysolic soils which are 
associated with depressional areas. The Rego profiles 
occur on the crests of knolls and in Upper slope posi- 
tions. When the land is dry and bare these soils show 
up as lighter coloured patches across the landscape. 
Soils developed on fine and medium textured glaciol- 
acustrine material may occur in minor amounts. These 
latter soils are found in lower slope positions of the 
landscape. 

Delineations are confmed to the extensively culti- 
vated portions of the Cardston Plain. 

One topographie phase of this soi1 unit was recog- 
nized. 

BZR8/4 - Mapped on liummocky morainal land- 
scapes where predominant slopes are between 5-9%. 
Areas are used for growing barley and wheat. 

BZCTl 
This soil unit comains GrthicBlack Chemozemic 

soils developed on medium textured till - Beazer, and 
on fine textured lacustre-till - Cardston. These soils 
occur in roughly equal proportions (30-50%), and they 
are intimately and mndomly associated throughout the 
unit. Ap horizons within this unit are generally clay 
loam textured. Eroded, thin or Rego profiles and So- 
lonetzic soils developed on similar parent materials to 
Beazer and Cardston occur as inclusions, in most de- 
lineations. 

One topographie phase of this soi1 unit was recog- 
nid 

BZCW3 - Mapped on undulating topography with 
dopes ranging between 2-5%. Wheat and barley pro- 
duction are the dominant crops grown on this unit. 

BZCT2 
This soil unit contains Grthic Black Chemozemic 

soils, 30-59% often developed on medium textured till 
- Beazer and 2040% developed on fine textured la- 
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custro-till - Cardston. Gleysolic soils are also present 
in significant amounts (1530%). They are associated 
with depressional areas. The Beazer and Can+ton 
soils occur in an intimate and random association 
throughout the unit. Eroded, thin or Rego profiles and 
Solonetzic soils developed on similar parent materials 
to Beazer and Cardston, are present in most deline- 
ations, in minor amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

BZCT2/3 - Mapped on undulating topography with 
slopes ranging between 2-5%. Areas are used for grain 
production. 

BZCT3 
This soi1 unit contains 30-50% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Beazer and 2040% Chthic Black Chernozemic de- 
veloped on fine textured lacustre-till - Cardston. In 
addition there are signifïcant amounts (1530%) of 
saline soils. These saline soils typically occur in lower 
slope and depressional landscape positions. So- 
lonetzic soils developed on fine textured mater& 
occur in minor amounts within some delineations. 
Near the western limits of the 2H agroclimatic zone 
delineations contain soils with thicker surface horizons 
- Dunvargan soils in variable amounts. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

BZCT3/3 - Mapped on undulating topography with 
2-5% slopes predominating. Areas are used for grain 
and forage production. 

BZCTI 
This soil unit contains Grthic Black Chemozemic 

soils, 30-50% of them are &veloped on medium tex- 
tured till - Beazer and 2040% developed on fine 
textured lacustre-till - Cardston. In addition, there are 
significant amounts of (2040%) eroded, thin or Rego 
Black Chemozemic soils (Parsons and Cowley) and 
Regosolic soils. These latter soils are found on the tops 
of knolls and Upper slope landscape positions. When 
the land is dty and bare, eroded soils show up as lighter 
coloured patches. 

One topographie phase of this soi1 unit was recog- 
nized. 

BZCT4/4 - Mapped on hummocky and inclined 
landscapes where slopes are 5-9%. Inclined slopes of 
6% and 100 meters in length are typical for this unit. 
Areas are used for grain production. 

BZSOl 
This soil unit contains Grthic Black Chemozemic 

soils, 4060% of them are developed on medium tex- 

tured till - Beazer and 30-50% on medium textumd 
lacustrine blanket-veneer over till - Standoff. The 
Standoff soils are associated with the depressional 
areas in between the undulations. Eroded, thin or Rego 
Black Chemozemic soils on till, as well as Gleysolic 
soils associated with sloughs are present in minor 
amounts. Gccasionally, Black Chemozemic soils de- 
veloped on medium textured lacustrine veneer overly- 
ing fluvial sand may be found in some delineations of 
mis unit. 

Gne topographie phase of this soi1 unit was recog- 
nize4l. 

BZS01/34 - Mapped on undulating to hummocky 
landscapes where slopes range between 2-9%. Areas 
are used for grain and forage production as well as for 
grazing. 

BZSOL 
This soil unit contains Grthic Black Chernozemic 

soils, 30-50% of them are developed on medium tex- 
tured till - Beazer, and 2040% on medium textured 
lacustrine blanket-veneer over till - Standoff. In addi- 
tion, Gleysolic soils asscciated with sloughs ordepres- 
sional amas occur in significant amotmts (15-30%). 
Standoff soils are usually associated with the depres- 
sional areas between undulations. Other soils which 
occur in minor amounts are Black Chemozemic soils 
developed on a medium textured lacustrine veneer 
over fluvial sands and coarse textured glaciofluvial. 
Saline soils are present in association with the wetter 
portions of the landscape, in some delineations. 

Near the western limit of the 2H agroclimatic zone, 
delineations contain soils with thicker Ah horizons 
developed on similar parent materials as Beazer and 
Standoff. The equivalent soils, Dunvargan and May- 
croft, are present in minor to significant amounts. 

One topographie phase of this unit was mcognized. 
BZSOw2-3 - Mapped on level to undulating land- 

sapes where slopes range between @5%. Amas are 
used for grain production. 

BZS03 
This soil unit contains Grthic Black Chemozemic 

soils, 30-50% of them are developed on medium tex- 
tured till - Beazer, and 2040% on medium textured 
lacustrine blanket-veneer over till - Standoff. In addi- 
tion saline soils associated with depressional and lower 
dope areas occur in significant amounts between 15- 
30%. Delineations of this unit occur near the Black - 
Dark Brown soil zone line. Therefom, Grthic Dark 
Brown Chemozemic soils developed on similar parent 
materials - Purescape and Lupen, are present in minor 
t3tllOlUltS. 
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One topographie phase of this soi1 unit was recog- 
nize4l. 

BZS03/3 - Mapped on undulating landscapes 
where slopes range between 2-5%. Amas are used for 
forage produc lion and grazing. 

BZOKl 
This soil unit contains Orthic Black Chemozemic 

soils, 4060% of them are developed on medium tex- 
tured till blankets - Beazer and 15-30% developed on 
till veneer over medium to coarse textured residual 
material - Ockey. Other soils which arc present in 
minor amounts are eroded, thin or Rego Black Cher- 
nozemics and Regosols developed on till of varying 
depth over bedrock and soils with over-thickened Ah 
horizons - Porcupine. Porcupine soils, the product of 

. edian and slopewash processes, occur on the steep 
east-facing slopes within these delineations. Bedrcck 
outcrops are a distinctive minor feature of this unit. 

Delineations are primarily confmed to the eastem 
edge of the Foothills where the “hogback” ridges oc- 
CW. 

One complex topographie phase of this soi1 unit was 
RCOgtliXd. 

BZOK1/5-6 - Mapped on ridged and rolling bed- 
rock controlled landscapes where slopes vary between 
lO-30%. Amas are used for grazing. 

BZOK4 
This soil unit contains Orthic Black Chemozemic 

soils, 30-50% of them are developed on medium tex- 
tured till blankets - Beazer and 15-30% of them are 
developed on a till veneer over residual material of 
variable textures - Ockey. In addition, emded, thin or 
Rego Black Chemozemic soils and Regosols on sirni- 
lar parent materials are present in significant amounts 
(2040%) in upper slope positions of the landscape. 
Orthic and Rego Chemozemic soils developed on re- 
sidual material as well as bedrock outcrops occur in 
variable amounts, genemlly less than u)% in total. 

In the delineations around Whiskey Gap (Twp.1 
Rge.23) the underlying bedmck (Willow Creek For- 
mation) is fine textured and is prone to shunping. 
Themfore, the soils in this area are very weakly devel- 
oped. 

Two topographie phases of this soi1 unit were rec- 
ognized. 

BZOK4/4 - Mapped on rolling and inclinedbedrock 
controlled terrain with 6-9% slopes predominanting. 
Areas are used for grain and forage production. 

BZOK4/6D - Mapped on inclined and dissected 
landscapes where slopes are greater than 15%. These 
slopes are often greater than 100 meters in length 
(Figure 22). Amas are used for grazing. 

Figure 22. The landscape associated with the 
BZOK4/6D soi1 map unit. 

2.3.4 Birdseye (BDY) soil description. 

Bhdseye is an Orthic Dark Gray Chemozemic de- 
veloped on medium textured till veneer over coarse to 
fine textured residual bedrock. These soils were 
mapped in the Rocky Mountain Foothills, in the 5H 
agioclimatic zone. 

Selected charactetistlcs of BDV (ranges in brackets). 

Herizonr 
AhES Bt IIBtnlBc 

thicknesqcm 15(10-20) 35(1040) @ 50 G5-w 

texturaldass L(SiLSL) CL(SiCL-C) si (SLsii) 

'cf. conlent, % 10 (5-20) 10(5-20) - 

PH 5.7 (5.144 6.3(5.78.7) 6.6(6.0-7.0) 

organkmatter,% 15(5-25) - 

l Coarwfragmenta>ntentbyvolum4 

Special Notes: Birdseye soils were found pCmarily under 
aspeu, vegetatiou, occasionally under Lodgepole pine. 
‘lIese soils have a litter layer (LFH) which is usually less 
than2cmthick. TheAheistypicallyamullhorizon,that 
has been mixed by the activity of earthworms. 
The orgauic matter and pH values are generally lower for 
the soils developed under pine vegetation in comparison 
to the ones under aspen vegetaticm. Lime is usually not en- 
countered within the upper meter. Residual bedrcck is 
generally encountered at a depth of 50 cm, but ranges 
from 25-100 cm. ‘The bedrock is paralithic within the con- 
trol section. 
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Birdseye Soi1 Units and Map Units. 

BDYl 
This soi1 unit contains 50-70% Birdseye soils. 

Soils which occur in minor amounts include, Orthic 
Dark Gray and Black Chemozemics developed on 
deep deposits of till, as well as Dark Gray Luvisols on 
till of variable thickness. The texture of the weathered 
residual material within thii unit is variable, however 
it is dominantly sandy loam to loam. 

The vegetative caver of this unit consists of domi- 
nantly aspen forest with interspersed open grassland 
areas. 

One topographie phase of the BDY 1 soi1 unit was 
recognized. 

BDY 1/3-4 - h@ped on undulating to rolling bed- 
rock controlled landscape where the predominant 
slopes range between 2-9%. Areas are used for graz- 
ing. 

BDCCl 
This soil unit contains 30-50% Birdseye soils and 

204% Dark Gray Luvisolic soils developed on me- 
dium textured till veneer over residual material - 
Crooked Creek. The underlying bedrock in this unit 
weathers to material of variable texture, but is domi- 
nantly sandy loam to loam. Similar soils developed on 
deeper deposits of till are present as inclusions ( %). 

Tbe vegetative caver associated with this soi1 unit 
consists of aspen forest interspersed with open grass- 
land areas. 

One topographie phase of this soi1 unit was recog- 
llked. 

BDCC1/4-5 - Mapped on rolling and inclined bed- 
rock controlled landscapes whe~ the predominant 
slopes range between 5- 15%. Areas are used for graz- 
irlg. 

BDNFl 
This soil unit contains 30-50% Birdseye soils and 

2040% Orthic Eutric Brunisols developed on medium 
textured till veneer over residual material - North 
Fork. The texture of the weathered residual material 
is variable but sandy loam to loam textures are domi- 
nant. Chthic Dark Gray and Black Chernozemic soils 
developed on deeper deposits of till occur in variable 
amounts up to 20%. Also Dark Gray Luvisols devel- 
oped on till of variable thickness occur in miner 
iUIlOUIltS. 

The unit is dominantly covered with aspen forest 
with some pine and spruce interspersed. Open grass- 
land areas occur on slopes with southem aspects. 

One topographie phase of this soi1 unit was recog- 
nid 

BDNF1/6-7 - Mapped on rolling, ridged and in- 
clined bedrock controlled landscaps with slopes rang- 
ing betwecu 1545%. Areas are used for grazing. 

23.5 Blackfoot (BFF) soil description. 

Blackfoot is an Orthic Black Chemozemic soil de- 
veloped on a medium textured fluvial veneer greater 
than 30 cm thick over gravelly, coarse texhued fluvial 
deposits (Figure 23). These soils were mapped on the 
Cardston Plain and the Milk River Ridge, in the 2A(Hj 
and 2H agroclimatic zones. 

Figure 23. BFT soi1 profile. 

Selected characteristics of BFT (ranges in brackets) 

TOpSdl SUbsOH Parent Material 
WAP) (sm) (C=m 

lhiekness, cm 10(&15) 20(15-30) @ 30 (30-50) 
lexluml class L(SiL,SiCL,CL) L(SlL+!XL,CL) Ls (SL-S) 
‘cf. content, % - min 

grave1 layer 
depth to gravelgm - 50 (3~100) 
PH 6.5 (597.0) 6.8 (6.b7.0) 7.5 
organk matter % 6(M) - 
caco3aqulv. % - 12 (8-15) 
l Cwrse fragment content by volume. 
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Blackfoot Soil Units and Map bits 

BFTl 
This soil unit contains 6040% Blackfoot soils. 

Similar soils developed on deep deposits of medium 
textured lacustrine and on gravelly, coarse textured 
fluvial materials are present in miner amounts. 

One topogmphic phase of this soi1 unit was recog- 
nizJ.xl. 

BFT1/3 - Mapped on level to undulating terrace 
tread areas where slopes range between 2-S%. Sharp 
breaks are common between tenaces. Areas are used 
for grain and forage production. 

BFRNl 
This soi1 map unit contains approximately quai 

amounts (30-50%) of Blackfoot soils and Orthic Black 
Chemozemic soils developed on gravelly coarse tex- 
tured fluvial deposits - Rinard. Blackfoot and Rinard 
soils are developed on closely related parent materials, 
therefore, they occur randomly throughout deline- 
ations of this soil unit. Similar soils developed on deep 
deposits of medium textmed lacustrine and coarse 
textured fluvial occur in miner amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

BFRNW - Mapped on level to undulating terrace 
tread areas where slopes range between 2-5%. Steeper 
slopes are present on areas between terraces (Figure 
24). Areas are used for forage and grain production. 

Figure 25. CTN soi1 profile. 

Feous lacustre-till (glaciolacustrine) (Figure 25). 
These soils were mapped in the 2H agmclimatic zone, 
on the Cardston Plain (Figure 26). 

l 

Figure 26. Distxibution of CTN soils. 

Figure 24. The terraced landscape associated with a 
BFRN1/3 soil map unit. 

2.3.6 Cardston (CTN) soil description. 

Cardston is an Orthic Black Chemozemic soil de- 
veloped on fine textura moderately to strongly cal- 

Selected characteristics of CTN (ranges in brackets). 

T-d sutsoil Parant Malarial 
(AP) m (C~ck) 

thkknas, an 15(1c-20) w=w 434.5 w-60) 
lexhval clsos CL(SCL-Sic) C (SiCL-HC) C (SiCL-HC) 

PH 6.0 (5.7-6.3) 6.0 (5.7-6.5) 7.5 
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Tapsdl Prirent kterbl 

(np) ml 6-W 

agadc metter,% 5(4-7) - 

cec@equlv.,% - 12 (8-15) 
Sptxial Notes: Cardston soils have high shrink-swell po- 
tentials due to their high clay content. Cracks up to 3 cm 
wide and 1 meter deep form as the profile dries out, allow- 
ing top&1 to fall in, 6luning ho& boundaries. ‘ihe la- 
custxo-till (elaciolacustrine) denosits on which Cardston 
soils have déveloped are g&er&ly between 1 snd 2 m 
thick, but may be as shallow as 50 cm over till, and some- 
times bedrock. 

Cardston Soi1 Units and Map Units. 

CTNl 
‘Ibis soi1 unit contains 6090% Grthic Black Cher- 

nozemic soils developed on fine textured lacustre-till 
- Cardston. Eroded, thin or Rego Black Chemozemic 
soils on similar mater& commonly occur in amounts 
less than 20%. Gther Chemozemic soils developed on 
medium textured till as well as Black Solodized So- 
lonetz on fine textured kicustro-till may occur in minor 
tUIlOUIltS. 

One topographie phase of the CTNl soi1 unit was 
recognized. 

CTN1/2-3 - Mapped on level to undulating land- 
scapes. Slopes vary between O-5% but the majority of 
the areas are in the range of l-3%. Delineations are 
used primarily for grain production. 

CTN3 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on fine textured lacustre-till 
- Cardston and 20-30% saline soils. The saline soils 
arc usually associated with the lower slope positions 
of the landscape. Black Chemozemic soils developed 
on medium textured till blanket and veneer over weath- 
ered bedrock occur in minor amounts. 

One topographie phase of the unit was recognized. 
CTN3/3 - Mapped on undulating and inclined land- 

scapes. There are two delineations of mis unit, the one 
in 5-27 is on a 100 m long inclined slope of 5% and the 
one in 4-23 is in a basin like area where slopes range 
from 2-5%. Bath areas are used for grain production. 

CT:L4 
This soi1 unit contains 4060% Grthic Black Cher- 

nozemic soils developed on fine textured lacustre-till 
veneer over weathered bedrock - lithic phase of Card- 
ston, and 2040% Rego Black Chemozemic soils de- 
veloped on similar materials. The paralithic residual 
material is fine to medium textured. Chemozemic 
soils developed on thicker deposits of lacustre-till are 
present in minor amounts. Rego Chemozemic and 

Regosolic soils on residual mater-ml are also present in 
small amounts. 

One topographie phase of the CTL4 soi1 unit was 
recognized. 

cT:JA/4 - Mapped on rolling bedrock controlled 
ladscape where slopes are between 5-9%. Barley and 
wheat are grown in the one delineation of this unit. 

CTPGl 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on fine textured lacustre-till 
- Cardston and 2040% Black Solodized Solonetzic 
soils also developed on lacustre-till - Reigan. Gther 
Black Solonetzic soils developed on similar materials 
as Cardston are common inclusions. Gleysolic and 
saline soils associated with the lower lying areas are 
present in minor amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

CI’PGl - Mapped on level to undulating topogra- 
phy with O-S% slopes. Delineations are used for grain 
production. 

2.3.7 Carway (CRW) soil description. 

Carway is an Grthic Black Chemozemic soi1 devel- 
oped on coarse textured glaciofluvial. 7hese soils 
were mapped in the Rocky Mountain Foothills, in the 
3H agmclimatic zone. 

Selected characteristics of CRW (ranges in brackets). 

Topsoil Subsdl Parent Material 
@~‘AP) @m) (c-w 

ulkkness, cm 25 30 a= 

teduraI dass SL (LS) SL (LS) SL 0-S) 

‘cf. content, % <15 <15 <15 

PH 646.04.6) 646.08.6) 7.4 

organk matter, % 10 

tac03 equlv., % - 12 

l Cm53 hagment content by volume. 

Camay Soi1 Units and Map Un&. 

CRWl 
This soi1 unit contains 60-80% Carway soils. C&her 

Black Chemozemic soils developed on gravelly, 
coarse textured glaciofluvial, as well as on medium 
textured till and lacusuine may be present in minor 
iWlOUIltS. 

Gne topographie phase of this unit was recognized. 
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CRW1/4 - Mapped on hummocky glaciofluvial 
landscapes where slopes are between 59%. Amas are 
used for grazing and forage production. 

CRLNl 
This soil unit contains 4060% Canvay soils and 

30-50% Grtbic Black Chemozemic soils developed 
on gravelly, coarse textured glaciofluvial - Lundbreck 
Gleysolic soils associated with sloughs in depressional 
areas as well as Black Chemozemic soils developed 
on medium textured till are present as inclusions (less 
than 15% each). Within landscapes of 5-6 topography, 
soils developed on gravelly, medium textured till or 
icecontact material may be present in minor amounts. 

Two topographie phases of this soi1 unit were rec- 
ognized. 

CRL.N1/4 - Mapped on hummocky and ridged gla- 
ciofluvial landscapes where slopes arc between 5-9%. 
Delineations are primarily used for grazing but some 
are used for growing forage. 

CRLN1/5-6 - Mapped on hummocky and ridged 
glaciofluvial landscapes where slopes vary between 
9-30%. Areas are used for grazing. 

2.3.8 Coaldale (CLD) soi1 description. 

Coaldale is an Grthic Dark Brown Chemozemic 
soil developed on fine textured lacustrine (glaciolacus- 
trine) parent material. These soils are mapped on the 
Three Rivers Plain, in the 2A agroclimatic zone. 

Selected characterlstlcs of CLD (ranges in brackets) 

TopSdl Subsdl Parent MaterlaI 
(AP) @ml e-w 

ulkkness, em 15 35 @ 50 

texluraldas CL (SKI) Sic(SiUC) SiC(SiCL-C) 

PH 6.6(6.0-7.0) 7.0 7.5 

organk matter % 4.0 

caa&equiv.% - 12 (6-15) 

Special Note: Parent mtial investigations have reveakd 
the existence of discontinuons Sand lenses at depth 
throughout the lacustrine basin around Magrath, where 
Coaldale soils are mapH. 

Coaldale Soil Unit and Map Unit. 

CLLEl 
This soil unit contains 50-70% Coaldale soils and 

30-50% Grthic Dark Brown Chemozemic soils devel- 
oped on medium textured lacustrine - Lethbridge. 
Soils developed on a medium textured, lacustrine ve- 
neer over till are present within the soil unit in variable 

proportions. Rego Dark Brown Chemozemic soils 
developed on the previously mentioned parent materi- 
als are also common inclusions. 

One topographie phase of this soi1 unit was recog- 
niwl. 

CLLR1/2 - Mapped on level to very gently undulat- 
ing landscapes with slopes less than 2%. Areas are 
primarily used for growing grain and for the produc- 
tion of cash crops such as sugarbeets, when irrigati 

2.3.9 Cradduck (CRD) soil description. 

Cradduck is an Grthic Dark Brown Chemozemic 
soil developed on medium textm moderately cal- 
careous till. Cradduck soils were mapped in the 2A 
agroclimatic zone, on the Three Rivers and Verdigris 
Plains (Pigum 27). 

Figure 27. Distribution of CRD soils. 

Selected characteristics of CRD (ranges in brackets) 

Parent 
Topsoil Subsoil MaterfA 

(AP) (BM ((-W 

ttlicknees, em 15 (10-20) 25 (E-40) w m-w 

ledural dass L (SiLCL) CL (LSiCL) U (L-SiCL) 

‘cf. content, % <15 cl5 45 

PH 6.5 6.5 7.4 

organk matter, % 5(4-6) - 

CacQ oqulv, + 12(10-15) 

l Came fragment content by volume. 
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Cradduck Soi1 Units and Map Units. 

CRDl 
This soil unit contains dominantly @O-90%) Orthic 

Dark Brown Chemozemic soils developed on medium 
textured till - Cmdduck. Gleysolic soils associated 
with depressional areas are common inclusions. Ad- 
diticml soils present in minor amounts include Dark 
Brown Chemozemic soils developed on lacustrine ve- 
neen over till and on lacustre-till materials. Eraded, 
min or Rego Dark Brown Chemozemic soils devel- 
oped on the previously mentioned parent materials 
may also be found on some exposed locations (ie. 
crests of knolls). 

Two mpographic phases of this soi1 unit were rec- 
ognized. 

CRD1/3 - hbpped on undulating morainal land- 
scapes where slopes are between 2-5%. Areas are used 
for grain produc tien. 

CRD1/4 - Mapped on hummocky morainal land- 
sapes where slopes range between 5-9%. Areas are 
used for grain production. 

cRD2 
This soi1 unit contains 60-SO% Chthic Dark Brown 

Chemozemic soils developed on medium textured till 
- Cradduck and 15-30% Gleysolic soils associated 
with sloughs in depressional amas. Eroded, thin or 
Rego profiles on me tops of knolls, may be present in 
amollnts up to 20%. 

One topographie phase of the CRD2 soiI unit was 
recognized. 

CRD2/4 - Mapped on hummocky morainal land- 
scapes where the dominant slopes range between 5- 
9%. Areas are used for grain production and grazing. 

cRD3 
This soi1 unit contains 60-80% Orthic Dark Brown 

Chemozemic soils developed on medium textured till 
- Cradduckand 15-30% saline soils. These saline soils 
typically occur in the lower slope to depressional land- 
scape positions. Similar soils developed on till veneers 
over weathered bedrock are present in minor amounts. 
Also thin, eroded, or Rego profile soils on these parent 
materiaIs occur in small amounts and are usually 
associated with crests of knolls or ridges. 

One topographie phase of this soi1 unit was recog- 
nized. 

CRD3/3 - Mapped on undulating and inclined to- 
pography where slopes are between 2-5%. Areas are 
primarily used for grain production. 

cRD4 
This soi1 unit contains 60-80% Chthic Dark Brown 

Chemozemic soils developed on medium textured till 
- Cmdduck and 2040% Rego Dark Brown Cher- 
nozemic soils on similar materials - Verburg. The 
Rego profdes occur on crest of knolls and appear as 
lighter coloured patches, when the land is dry and bar-e. 
Dark Brown Chemozemic soils developed on lacustro- 
till and Gleysolic soils associated with sloughs occur 
in amounts less than 15-20%. On slope class 4 topog- 
raphy, Orthic and Rego Dark Brown Chemozemic 
soils developed on till veneers over weathered bedrock 
occur in minor amounts. These soils are associated 
with Upper slope landscape positions within these de- 
li&OtlS. 

Two topographie phases of this soi1 unit was recog- 
nized. 

CRD4/3 - Mapped on undulating morainal land- 
sapes where slopes vary between 2-5%. Delineations 
are used for grain production. 

CRIMI - Mapped on hummocky moraine where 
slopes arc dominantly between 5-9%. Delineations are 
used for grain production. 

CRMGl 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils, 4060% of them are developed on me- 
dium textured till - Cradduck and 30-50% on fine 
textured lacustre-till - Magrath. Thesc soils occur 
intimately and randomly throughout delineations of 
mis unit. Similar soils developed on till veneers over 
weathered bedrock and on medium textured lacustrine 
are also found in minor amounts. Rego profiles on all 
previously mentioned parent materials are common 
inclusions, generally associated with the crests of 
kuolls. Some saline soils occur in the lower depres- 
sional amas. 

Gne topographie phase of this soi1 unit was recog- 
nid 

CRMG1/3 - Mapped on an undulating landsqe 
where slopes are between 2-5%. This map unit is used 
extensively for grain production. 

CRMG4 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils, 30-50% of them are developed on me- 
dium iextured till - Cmdduck and 2040% on fine 
textured lacustre-till - Magrath. In addition, Rego 
Dark Brown Chemozemic soils on similar materials - 
Verburg and Welling respectively, are present in sig- 
nificant proportions 2040%. These parent materials 
occur randomly and intimately throughout the deline- 
ations of this unit. However, the Rego profiles are 
generally confmed to the tops of undulations and hum- 
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mocks, and appear as lighter coloured patches on bat-e 
and dry land. Dark Brown Chemozemic soils devel- 
oped on medium textured lacustrine and Gleysolic 
soils associated with sloughs and depressional areas 
are present in minor amounts. 

Three topographie phases of this unit were mcog- 
nized. 

CRMG4/3 - Mapped on undulating landscapes 
where slopes are between 2-5%. Areas are used for 
growing wheat and barley. 

CRMG4/4 - Mapped on hummocky topography 
where dominant slopes are 5-9%. Areas are used for 
grain production. 

CRMG4/5 - Mapped on hummocky landscapes 
with the dominant slopes being between g-15%. De- 
lineations of this unit are used for grain production and 
some grazing. 

CRVAl 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils, 4060% of them are developed on me- 
dium textured till - Cradduck and 30-50% on a till 
veneer over weathered Wrock - Van Cleeve. The Van 
Cleeve soils are generally found in upper slope posi- 
tions. Inclusions of Rego Dark Brown Chemozemic 
soils developed on these mater& are present in minor 
amounts, usually on the tops of ridges and knolls. At 
the base of long inclined slopes, saline soils may be 
found in small amounts. 

One topographie phase of the CRVAl soi1 unit was 
recognized. 

CRVA1/3 - Mapped on inclined bedrock controlled 
landscapes which contain some undulations and domi- 
nant slopes are between 2-5%. Amas are used grain 
production. 

CRVA4 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils, 30-50% of them are developed on me- 
dium textured till - Cradduck and 2040% on a till 
veneer over weathered bedrock - Van Cleeve. Rego 
Dark Brown Chemozemic and Regosolic soils devel- 
oped on these materials also occur in significant 
amounts (20-40%). These eroded and weakly devel- 
oped profiles are found on the tops of knolls and ridges, 
and appear as lighter coloured patches on bare and dry 
land. The Van Cleeve soils are also associated with 
Upper slope landscape positions. At the base of the 
long slopes, some saline soils may occur in small 
XtlOUlltS. 

One topographie phase of this soi1 unit was recog- 
nid 

CRVA414 - Mapped on complex landscapes of 
inclined slopes containing hummocks and ridges, 

Dominant slopes are between 5-9%. Areas are used 
for grain production. 

23.10 Crooked Creek (CCR) soi1 description. 

Crooked Creek is a Dark Gray Luvisol developed 
on a medium textured tilt veneer overresidual bedrock. 
These soils were mapped in the 5H agmclimatic zone, 
in the Rocky Mountain Foothills. 

Selecte~characteristics of CCR (ranges in brackets). 

tkrbrOllS. 

Ah8 Ae Bl IIBC 

ltkhasa,an 10 10 30 @N 

laxlural dass L L CL L (SL C) 

%.l.conlenl,% 15 15 15 20 (low~) 

PH 5.8(5.4&4) 5.5 (56) 5.7(5.4-6.4) 6. 

‘organk rnaner,% 12(l(n5) 4 (2-5) 1 

'Coarse fragment contentbyvo!ume. 

Special Notes: Crooked Creek soils were found under both aspen 
and pine vegetation. The litter (leafmat) layer is usually less than 
2 cm thick. ‘Zhe Ahe horhn is generally well mixed by earth- 
worms. ‘Ihe coarse fragment content of thc till is extmmely vari- 
able, however it is generally in the range of 15%. Pamlithic 
bedrock is generally encountered at a depth of 50 cm but varies 
from 3O.lCKA.m. Lie is usually not encountered above 130 cm. 

Crooked Creek Soi1 bits and Map Uni& 

CCBDl 
This soi1 unit contains 30-50% Crooked Creek soils 

and 2040% Grthic Dark Gray Chemozemic soils on 
similar parent. mater& - Birdseye. The underlying 
bedrock in this unit weathers to residual material of 
variable texture, however dominantly sandy loam to 
loam. Similar soils developed on thicker deposits of 
till occur as inclusions. Grthic Gray Luvisolic soils 
developed on morainal material of variable thickness 
also occur in small amotmts on slopes with north 
aspects and in the western most portions of some 
delineations. 

This unit is dominantly covered with aspen forest 
with a significant proportions of pine and spruce, par- 
ticularly on north aspect slopes. 

One topographie phase of tbis soi1 unit was recog- 
nized. 

CCBD1/5-6 - Mapped on a rolling, ridged and 
inclined, bedmck controlled landscape, with slopes 
ranging between g-30%. Some portions of this unit 
occurring within the Pol1 Haven commtmity pasture 
are cleared and used as improved range. However, the 
majority of the areas are grazed in their natural state. 
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CCNFl 
This soil unit contains equal proportions (30-50%) 

of Crooked Creek soils and Orthic Eutric Brunisols 
developed on similar parent mater& - North Fork. 
These soils occur randomly throughout the unit, how- 
ever the Brunisotic soils occur in upper slope land- 
scape positions. Orthic Dark Gray Chemozmic soils 
developed on morainal blanket and vene-er over resid- 
ual materials are commonly found inclusions in this 
unit. Dark Gray Luvisolic soils developed on deep 
morainal material and Orthic Euhic Brunisolic soils 
developed on residual material occur in small amounts. 

Vegetative caver of this unit consists of aspen forest 
interspersed with open rough fescue grassland areas. 

One topographie phase of this soi1 unit was recog- 
niz.ed. 

CCNF1/5-6 - Mapped on rolling, ridged and in- 
clined bedrock controlled landscapes with slopes rang- 
ing between 9-30%. Areas used for grazing. 

2.3.11 Crowfoot (CFI’) soil description. 

Crowfoot is an Orthic Dark Brown Chemozemic 
soil developed on a medium texture4 glaciofluvial 
veneer over gravelly, coarse textured glaciofluvial. 
Crowfoot soils were mapped on the Milk River Plain 
and Three River Plain, in the 2A(H) and 2H agrocli- 
matic zones. 

Selected characteristica of CFT (ranges in bracketa). 

thicknesa, cm 

textural dssa 

‘cf. conlenl, % 

Topsoil 
WAP) 

10(9-15) 

L (N-CL) 
- 

SObSOY ParenlMaterial 

(em) (-w 
20 (10-25) @30(20-50) 

L @L-CL) Ls (SL-S) 
200~ in gravel 

!ayer 
depth 10 gnvel cm - 

PH 6.5(6-7) 6.5 (6-7) 

organk matter, % 4(3-5) - 

caco3equiv.% - 

l Coarse fragment conb3nt by volume. 

50 (30150) 
7.4 

12(6-15) 

Crowfoot Soi1 Units and Map Units. 

cFT4 
This soil unit contains dominantly (50-70%) Crow- 

foot soils and 2040% thin eroded or Rego Dark Brown 
Chemozemic and Regosolic soils developed on similar 
parent mater& as Crowfoot. These eroded soils are 
associated with the crests of exposed undulations. 
Soils developed on gravelly, coarse textured glacioflu- 
vial and medium textured lacustrine are present in 
minor amounts. 

The delineation which occurs in the valley east of 
the Del Bonita Plateau (Twp. 1 Rge.21) is an anomaly. 
T$e material over the grave1 is fine instead of mediurn 
textured. 

One topographie phase of this soi1 unit was recog- 
nized. 

CFT4/2-3 - Mapped on level to undulating gla- 
ciofluvial terraces where slopes range behveen O-5%. 
Delineations are used for grain and forage production. 

CFNEl 
This soil unit contains approximately equal propor- 

tions of Crowfoot soils and Orthic Dark Brown Cher- 
nozemic soils developed on gravelly, coarse textured 
glaciofluvial - New Dayton. In total the Crowfoot and 
New Dayton accouru for 6040% of the soils found in 
this soil unit. Since the materials are extremely vari- 
able within glaciofluvial areas, minor amounts of 
many different soils occur in’ minor amounts. Dark 
Brown Chemozemic soils developed on coarse tex- 
tured glaciofluvial and medium textured lacushine are 
the most common inclusions. 

One topographie phase of this soi1 unit was recog- 
nid 

CFNE1/3-4 - Mapped on undulating to hummocky 
glaciofluvial terraces: Slopes range between 2-9% 
with the steeper topography occuron areas between the 
terraces. Areas are used for pasture and grain produc- 
tion. 

2.3.12 Del Bonita @LB) soil description. 

Del Bonita is an Orthic Black Chemozemic soti 
developed on medium texture& strongly calcareous, 
loessial material (Figure 28). These soils are confïned 
to the Del Bonita Plateau and vicinity, within the 
2A(H) agroclimatic zone (Figure 29). 

Figure 28. DLB soi1 profile. 
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Figure 29. Distribution of DLB soils. 

Selected charactetistlcs of DL6 (ranges in brackets). 

Topsoil Subsdl Parent Material 
WAPI (Bm) i-k) 

ulkknasa, cm 12(10-30) 15(10-20) @27(20-50) 

taJltural daaa L(SiLCL) CL (L-SU) CL(L-SCL) 

%.f. ccntent, % 45 <15 <15 

PH 6.4 (5.76.7) 6.2 (576.4) 7.5 

cqank matter, % 8(5-11) 2(13) - 

caca equlu., % - 25(1830) 

l Coarsefragmentcontentbyvolume. 

Special Notes: The quartz& grave1 sized coarse frag- 
ments within the control section are a product of perigla- 
cial processes. During the Wx.onsin Ice Age, the coarse 
fragments were “uplifte# f+om the underlying Flaxville 
gravels into the loess. The percentage of uxrse fragments 
within the present day soi1 profiles ranges from O-15%, 
however, gravels may caver 530% of the cultivated sur- 
face (Figure 30). 

VI~II~~ 30. The cultivated surface of the Del Bonita 
SO&. 

Ah horimns are generally 12 cm thick, but two to three 
times within a horizontal meter the Ah material tangues 
into the Bm horizon, occasionally to the Ck. The variahil- 
ity of the Ah thickness is the result of surface material 
sloughing into present day desiuxtion cracks. 

Del Bonita Soi1 Units and Map Units. 

DLBl 
This soil unit contains 80-100% Del Bonita soils. 

Rego Black Chemozemic soils developed on similar 
mater& occur in minot amounts. Black Cher- 
nozemic soils developed on medium textured slope- 
wash mater& of variable coarse fragment content are 
found in small amounts. These soils are associated 
with breaks in slope and near the edges of the deline- 
2ltiOU.S. 

One topographie phase of the DLBl soi1 unit was 
tWOglhXL 

DLBl/2 - Mapped on l&el plateau areas where 
slopes are O-2%. Areas are primarily used for grain 
production. 

DLHLI 
This unit contains 50-70% Del Bonita soils and 

2040% Orthic Black Chemozemic soils developed on 
medium textured slopewash material - Hillmer. The 
Hillmer soils are associated with the inclined portions 
of the Plateau landscape. Other Black Chemozemic 
soils developed on gravelly, medium textured slope- 
wash, and on medium textured residual material are 
common inclusions. Thin, eroded or Rego Black 
Chemozemic and Regosolic soils developed on the 
various parent materials may occur in minor amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

Figure 31. me landscape of a DLHLIB map unit in 
association with an RBl miscellaneous map unit, within 
an asymmetric valley, a characteristic feature of the. Del 
Bonita Plateau. ‘Ihe cultivat4 portion on the left, is the 
DLHLl map unit. 
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DLHL1/3 - Mapped on undulating and inclined 
landscapes where slopes range from 25% (Figure 31). 
Areas are used for grain and forage production. 

23.13 hnvargan (DVG) soi1 description. 

Dunvargan is an Grthic Black Chemozemic soil 
developed on medium textured till of continentai and 
cordilleran origin. These soils were mapped primarily 
in the Rocky Mountain Foothills and m a lesser extent 
on the Cardston Plain, in the 3H agroclimatic zone 
(Figure 32). 

Figure 32. Distribution of DVG soils. 

Selected characteristics of DVG (ranges in brackets) 

Topsoil SUbSOll Parent Materfai 
PI (BN (Q=Qw 

I thlckness, cm 25(20-35) 50(3~70) Q 75(5OlW) 

fexfural class L (SiLCL) CL (L) CL (L-C) 

* cf ccntent, % <15 <i5 <15 

PH 6.1(5.36.5) 6.2(5.6-6.7) 7.4 (7.3-7.6) 

organk maitec, % 12 (10-14) 1 

caco3 equiv., % - 12(6-15) 

l Coarsefragmentcontentbyvolume. 

hnvargan Soi1 Units and Map Units. 

DVGl 
This soil unit contains between 60-90% Grthic 

Black Chemozemic soils developed on medium tex- 
tnred till - Dunvargan. Black Chemozemic soils de- 
veloped on till veneers over weathered and/or 
consolidated bedrock as well as on medium textured 

lacustrine are present in minor amounts. Gleysolic 
soils associated with sloughs are also a common inclu- 
sion in this unit. In the delineations of 4D topography, 
Solonetzic soils developed on till and lacustrine mate- 
rials are found in association with the dissections, in 
smaIl amouuts. 

The proportion of soils developed on till with thin- 
ner Ah’s - Beazer, increases within the transitional ama 
associated with the 3H and 2H agroclimatic zone line. 
This area corresponds to the most eastem and northem 
extent of the DVGl soi1 unit delineations. Conversely, 
the proportion of Dark Gray Chemozemic soils -Beau- 
vais, increases near the 3H, 5H agroclimatic zone line, 
on the western extent of DVGl soi1 unit delineations. 

Five topographie phases of this soi1 unit were rec- 
ognized. 

DVG1/3 - Mapped on undulating landscapes with 
2-5% slopes. Areas are used for forage production and 
grazing. 

DVGl/4 - Mapped on hummocky and/or inclined 
lm3scapes where slopes are behveen 5-9%. Deline- 
ations are primarily used for forage production and 
grazing. 

DVG1/4D - Mapped on inclined and dissectedland- 
scapes in areas associated with the valleys between 
bedrock ridges in the Foothills (Figure 33). The ma- 
jority of slopes are between 5-9%. Areas are princi- 
pally used for grazing. 

Figure 33. The landscape associated with a DVG1/4D 
soil map unit. Note the bedrock ridge in the background. 

DVGlI5 - Mapped on hummocky to rolling terrain 
whem slopes are between 9-15%. Areas are used for 
grazing. 

DVG1/6 - Mapped on ridged and rolling terrain 
with 1530% slopes. Areas are used for grazing. 
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DVG2 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Dunvargan and 15-30% Gleysolic soils. These wet 
soils are associated with sloughs in depressional areas. 
Other Black Chemozemic soils developed on medium 
textured lacustrine and on fine textured lacustrotill are 
common inclusions. 

Two complex topographie phases of this unit were 
recognized. 

DVG2/3-4 - Mpped on an undulating to hum- 
mocky pitted morainal landscape with slopes ranging 
between 3-9%. Delineations are used for forage pro- 
duc tion and some grazing. 

DVG2/4-5 - Mapped on a hummocky landscape 
where slopes range between 615%. Areas are used 
primarily for grazing. 

DVGO 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Dunvargan and 2040% similar soils developed on 
stony, medium and coarse textured ice-contact mate- 
rial. The texture of the icecontact material is variable 
ranging from sand to clay loam. Also, the coarse 
fragment content ranges from 15-50% by volume, but 
is commonly between 20-30%. The ice-contact mate- 
rial is associated with the tops of knolls and ridges 
within the soil unit. Distinct eskers andkames may be 
sometimes recognized. 

Two topographie phases of this soi1 unit were rec- 
Oglbd. 

DVG6/4-5 - Mapped on hummocky landscapes 
with slopes ranging between 615%. Areas are used 
for grazing. 

DVG6/5-6 - Mapped on hummocky landscapes 
with 9-30% slopes. Areas are used for grazing. 

DVG7 
This soi1 unit contains 60-80% Grthic Black Cher- 

nozemic soils developed on medium textured till - 
Dunvargan and 2O-30% Solonetzic soils. Tbe So- 
lonetzic soils occur in the lower slope and depressional 
landscape positions. In similar locations Gleysolic 
soils and Black Chemozemic soils developed on fine 
textured lacustrine may be found in minor amounts. 

One topographie phase of the DVG7 soil unit was 
recognized. 

DVG7/3-4 - Mapped on undulating to hummocky 
terrain with 2-8% slopes. Areas are primarily used for 
forage production and grazing. 

DVOKl 
This soi1 unit contains 50-70% Orthic Black Cher- 

nozemic soils developed on medium textured till - 
Dunvargan and 20-40% Grthic Black Chemozemic 
soils developed on a veneer of medium textured till 
over weathered and/or competent bedrock - Ckkey.‘ 
Sandstone bedmck outcrops are common features in 
delineations of this unit, where the topography is 
greater than slope class 5. Within delineations con- 
sisting of prominent bedrock controlled ridges, soils 
with over-thickened Ah horizons - Porcupine, are 
found in minor amounts. Porcupine soils, a product of 
dan - slopewash processes, ate always associated 
with the steep east facing ridge slopes of these “hog- 
back” ridges. EQoded, min, Rego Chemozemic and 
Regosolic soils are common inclusions ( %). 

Three complex topographie phases of mis soil unit 
were recognized. 

DVOK1/4-5 - Mapped on ridged and rolling bed- 
rock controlled terrain with 5-15% slopes. Areas are 
used for grazing. 

DVOK1/5-6 - Mapped on ridged and rolling bed- 
rock controlled landscapes where tbe dominant slopes 
are between g-301. Delineations are used for graz- 
ing. 

DVOK1/5-7 - Mapped on ridged and rolling bed- 
rock controlled terrain where the dominant slopes are 
between 945%. Delineations consist of a series of 
ridges, with associated valleys between the ridges 
(Figure 34). Amas ate used for grazing. 

Figure 34. The landscape associated with a DVOK1/5-7 
soil map unit. 

2.3.14 Fish Creek (FSH) soil description. 

Fish Creek is an Grthic Black Chemozemic soil 
developed on fine textured lacustre-till (glaciolacus- 
trine). These soils wexe mapped in the Foothills, in the 
3H agroclimatic zone. 
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Selected characteristics of FSH (ranges In brackets) 

Topsoil subsoil Parent Material 
(AP) (Sm) (ccarck) 

thkkness, cm x)(1%25) 40 (30-50) g 64-l (45-60) 
textulal ch CL (WL-SC) C@C) c (Si) 

PH 6 6 7 
wgan k matter, % 10 
caco3equiv.% - 12(8-15) 

Fiih Creek Soil Unit and Map Unit. 

FSH7 
This soi1 unit contains dominantly (50-80%) Fish 

Creek soils and 2O-30% Solonetzic soils. The So- 
lonetzic soils are found in the lower slope positions of 
the landscape along with Gleysolic soils. Gleysolic 
soils are present in minor amounts. Other soils present 
as inclusions are Black and Dark Gray Chemozemic 
soils developed on medium textured till. 

One topographie phase of this soi1 unit was recog- 
uized. 

FSH7/3 - Mapped on undulating landscapes with 
slopes between 2-5%. Areas are used for grazing. 

23.15 Gleysolic (G) Miscellaneous Soi1 Map Unit. 

This miscellaneous map unit is used to’depict the 
numerous, small, poorly drained areas, such as 
sloughs and putholes, where Gleysolic soils occur. 
Tire majority of the G areas contain Orthic and Rego 
Humic Gleysolic soils developed on medium to fine 
textured lacustrine. This map unit is used in aU agro- 
climatic zones, 2A(H) to 5H. In the 5H zone, peaty 
phases of the Gleysolic soils become significant, re- 
flecting the cooler temperatures. Sedges and some 
willows dominate the vegetative component of ail G 
areas. These areas are used for forage production and 
grazhlg. 

2.3.16 Heartbreak (HRK) soil description. 

Heartbreak is an Orthic Dark Brown Chemozemic 
soil developed on coarse textured glaciofluvial mate- 
rials. T&e SO& were mapped on the Milk River 
Plain, in the 2A(H) agmclimatic zone. 

Selected characteristics of HRK (ranges in brackets). 

Topsoil Subsdl Parent Material 
WAP) (Bm) (c-m 

tllickness, cm 10(7-15) 20 (w-35) @30 (2040) 

textursl dass SL iw LS (SI LS (SI 

‘cf. content, % 45 45 cl5 

Topsol SUbSOU 

(NAPI (Bm) 
PH 6.8 6.8 
orgautc matter 3 (2-4) - 
caco3equiv, 46 - 

* Coarse fragment content by volume. 

Parent Matedal 
(C-W 

7.4 

10 

Heartbreak Soi1 Unit and Map Units. 

HRNEl 

Two tepographic phases of this soi1 unit were rec- 
OgniZed. 

This soil unit contains 4040% Heartbreak soils and 
30-50% Orthic Dark Brown Chemozemic soils devel- 
oped on gravelly, coarse textured glaciofluvial - New 
Dayton. The coarse fragment content of New Dayton 
soils varies between 2&50%. Surface stones are a 
common inqedance to cultivation within delineations 
of this unit. Other soils present in minor amounts 
include Dark Brown Chemozemic soils developed on 
medium textured till and medium textured fluvial ve- 
neers over gravel. 

HRNE1/3-4 - Mapped on undulating to hummocky 
and ridged landscapes with slopes ranging between 
2-9%. The majority of the topography is at the lower 
end of this range. Areas are primarily used for grazing, 
miner portions are cultivated. 

HRNElI5 - Mapped on hummocky and ridged gla- 
ciofluvial deposits with 9-15% slopes. Areas are used 
for grazing. 

2.3.17 Hegson (HEG) soi1 description. 

Hegson is an Orthic Dark Brown Chemozemic soil 
developed on fine textured lacustre-till (glaciolacus- 
trine). These soils were mapped on the Milk River 
Plain, in the 2AtJ-I) agroclimatic zone (Figure 35). 

Figure 35. Distribution of HE soils. 
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Selected characterlstlca of HEG (rangea In bracketa). 

Topsoil Subsdl Parent MatefiaI 
(GAP) P-4 (-kl 

thickness, an 10 (6-14) 20 (20-30) @ 30 (2540) 

textural dass SiCL (CLSiC) Sic (C) Si(C) 

*cri. content % d c5 c5 

PH 6.5 6.5 7.4 

organk matter, % 5(46) - - 

CacQ equlv., % - 10 (3-15) 

’ Coarse fragment content bywlume. 

Hegson Soil bits and Map Units. 

HEGl 
This soi1 unit contains dominantly (7090%) Heg- 

son soils. Orthic Dark Brown Chemozemic soils de- 
veloped on medium textured till and medium textured 
lacustrine veneers over till are common inclusions. 
Solonetzic soils are also present in small amounts, 
especially in delineations which contain small dissec- 
tions or gullies. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

HRGlB - Mapped on undulating and inclined land- 
sapes with the dominant slopes hetween 25%. De- 
lineations hordering the South Milk River, contain 
long inclined slopes. Slope lengths are in excess of 
300 meters. Areas are used for grain production and 
grazw. 

HEG2 
This soi1 unit contains dominantly @O-80%) Heg- 

son soils and 15-30% Gleysolic soils. These wet soils 
are associated with sloughs in depressional areas. 
Thin, eroded or Rego Chemozemic soils and So- 
lonetzic soils developed on glaciolacustrine materials 
may also he present in minor amounts. Grthic Dark 
Brown Chemozemic soils developed on medium tex- 
tured till are common inclusions. 

One topographie phase of the HEG2 soil unit was 
recognized. 

HEG2/3-4 - Mapped on undulating to hummocky 
landscapes with dominant slopes of 2-9%. Deline- 
ations are used for grain production and grazing. 

HEG7 
This soil unit contains 60-80% Hegson soils and 

2040% Solonetzic soils. The Solonetzic soils occur 
randomly throughout the delineations. However, the 
majority are associated with areas pamllel to dissec- 

tions or gullies. Grthic Dark Brown Chemozemic 
soils developed on medium textured till are present in 
minor amourus. 

One topographie phase of this unit was mcognized. 
HEG7/3D - Mapped on inclined and dissected land- 

sapes with the dominant slopes ranging hehveen l- 
4%. Slopes often exceed 400 meters in length. Areas 
are used for grazing. 

2.3.18 Hillmer (HLM) soit description. 

Hillmer is an Grthic Black Chemozemic soi1 devel- 
opd on medium textured slopewash derived tïom 
loessial material. Signifïcant areas of Hillmer are 
found only in unglaciated regions where downcutting 
and hackcutting due to erosional processes have pro- 
duced fans and aprons. These soils were mapped on 
the Del Bonita Plateau, in the 2A(H) agmclimatic zone 
(P&ure 36). 

Figure 36. Distribution of HLM soils. 

Selected characteristica of HLM (ranges in brackets) 

Topsdl Subsoil Parent Material 
(AhI (Bm) Kca’Ck) 

thickness, cm 10 (a-20) 40 e-34 Q 50 (3570) 

textural dass L (siL4) L (SiSi) L (Si-SU) 

l c.f. ccintalt, % 10 10 10 (815) 

PH 6.4 (5.96.8) 6.2 (5.74.8) 7.4 

organk mattar, % 10(-r-15) - 

caco3equiv,% - 12 

l Ccarse fragment contant by volume. 
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HilImer Soi1 Units and Map Units. 

HLM1 
This soil unit contains 6090% Hillmer soils. Or- 

tbic Black Chemozemic soils developed on gravelly 
phases of Hilhner parent material and on medium 
textured residual material are present in minor 
amounts. Grthic Black Chemozemic soils developed 
on loessial material - DLB are asscciated with the level 
(% slope) topographie areas within delineations of this 
soil unit. 

Two topographie phases of tbis soi1 unit wem rec- 
OgGZfXl. 

HLM1/3 - Mapped on inclined landscapes with 
dopes of 2-546. Slope length is gmater than 100 me- 
ters. Amas are used for grain and forage production. 

HLM1/4 - Mapped on inclined landscapes with 
slopes of 59%. Slopes are greater than 100 meters, 
sometimes up to 400 meters in lengtb. Areas are used 
for grain and forage production. 

HLM6 
This soi1 unit consists of dominantly (4060%) Hill- 

mer soils and 30-50% gravelly phase of Hilhner soils., 
These gravelly soils contain between 2O-50% coarse 
fragments and generally occur in upper slope land- 
scape positions, near breaks in slope. Grthic Black 
Chemozemic soils developed on medium textured re- 
sidual material occur in minor amounts. Bedrock out- 
crops are sometimes associated with these latter soils. 

One topographie phase of the HLM6 soi1 unit was 
recognized. 

HLM6/4D - Mapped on inclined and dissected 
landscapes where the predominant slopes are between 
S-9%, however steeper topography often present. The 
unit is associated with the side slopes of the erosional 
asymmetric valleys, a characteristic feature of the Del 
Bonita Plateau. Areas are used primarily for forage 
production and grazing. 

2.3.19 Joanto (JAT) soi1 description. 

Joanto is a Rego Humic Gleysol developed on 
medium to fine textumd lacustrine. These wet soils 
occupy the depressional lowland areas of the land- 
scape, such as sloughs and the level areas of broad 
valleys. Sedges and rushes (Caryx sp. and Juncus sp.) 
dominatc the plant community in these locations. 
Joanto soils were mapped in the 2A(H) and 2H agro- 
climatic zones within the Dark Brown and Black soi1 
zones, on the Milk River Ridge and Car&ton Plain. 

Selected charactettstics of JAT (ranges in brackets). 

TOpil PamntMaterial 
w4l) (WI 

ttlickness, an 15 (1030) @ 15 

laxlutal cl8!3a siL(LSiCL) SU(L-SiC) 

wgank matter, % 15(10-20) 

PH 7.0 7.5 

Qc03 wiv, % O(O-2) 15(10-20) 

Joanto Soi1 Units and Map Units. 

JATl 
Tbis soi1 unit contains dominandy @O-80%) Joanto 

soils with signifïcant amounts of Grthic Humic Gley- 
solic soils developed on medium to fine textured lacus- 
trine. In valJey situations, such as adjacent to Shanks 
Creek, the lacustrine deposits are often underlain with 
coarse and gravelly, courre textured glaciofluvial ma- 
terial. Saline and Solonetzic soils may be found in 
minor amounts. Black Chemozemic soils developed 
on lacushine and till are present as inclusions. 

One topographie phase of the JATl soi1 unit was 
lWOgTliZd. 

JAT1/2-3 - Mapped on level to undulating depres- 
sional and valley bottom areas where the dominant 
dopes are between 14%. Delineations are used for 
forage production and grazing. 

JAT3 
This soil unit contains 4060% Joanto soils and 

15-30% saline soils developed on the same parent 
mater&. Grthic Humic Gleysolic soils developed on 
medium to fine textured lacustrine are also commonly 
present. Black Chemozemic soils developed on lacus- 
trine and till are common inclusions. 

One topographie phase of mis unit was recognized. 
JAT3/2-3 - Mapped on level to undulating depres- 

sional and valley bottom amas with l-4% slopes. De- 
lineations are used for grazing. 

23.20 Kesler (KSR) soi1 description. 

Kessler is an Grthic Dark Brown Chemozemic soil 
developed on coiuse textured, glaciofluvial parent ma- 
terial. Kessler soils were mapped on tbe Three River 
Plain and the Milk River Plain, in the 2A and 2A(H) 
agroclimatic zones. 
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Selected charactetistlcs of KSR (ranges in brackets). 

Topsoil Subsoil 
(Ah) (Bm) 

thickneeqcm 15(10-18) 35 

textulal class SL SL 

%.f. ccmnt, % 45 cl5 

PH 6.5 8.5 
urgank matter, % 3 
CamJequlv, % - 

l Coarse fragment content by volume. 

Parent 
Materlal 

(CcalCk) 
@SO 

SL 
45 
7.5 

7 

Kessler Soil bits and Map Units. 

KSR4 
This soi1 unit contains dominantly (60-80%) 

Kessler soils and 2040% eroded, thin or Rego Cher- 
nozemic and Regosolic soils developed on similar 
materials. These eroded soils are associated with the 
tops of knolls and appear as lighter coloured patches 
when the land is bare and dry. Grthic Dark Brown 
Chemozemic soils developed on medium textured 
lacustrine blanket and veneer over coarse textmed 
glaciofluvial are present in minor amounts. 

Gne topographie phase of tbis soi1 unit was recog- 
nized. 

KSR4/3 - Mapped on undulating topography with 
slopes between 2-5 %. Cul tivated amas are susceptible 
to wind erosion. Delineations are extensively used for 
grain prodllctioll. 

KSHRl 
This soi1 unit contains approximately equal 

amounts (30-50%) of Kessler soils and Grthic Dark 
Brown Chemozemic soils developed on coarse tex- 
tured glaciofluvial - Heartbreak. Kessler soils are 
sandy loam in texture, while Heartbreak soils are 
loamy sand to sand. Eroded, thin or Rego Dark Brown 
Chemozemic soils on these materials are present in 
minor amounts. Grthic Dark Brown Chernozemic 
soils developed on gravelly, coarse textured glacioflu- 
vial are also common inclusions. 

One topographie phase of the KSHRl soi1 unit was 
recognized. 

KSPIFW3-4 - Mapped on undulating and hum- 
mocky landscapes with 2-9% slopes. Areas are used 
for grazing primarily. 

KSNEl 
This soi1 unit contains dominantly (40-60%) 

Kessler soils with significant amounts (30~50%) Gr- 
thic Dark Brown Chemozemic soils developed on 

gravelly, coarse textured glaciofluvial - New Dayton. 
The coarse fragment content of the New Dayton soils 
is between 20-50%. Surface stoniness is a problem 
when areas are cultivated. Grthic Dark Brown Cher- 
nozemic soils developed on a medium textured gla- 
ciofluvial veneer over gravels are also present in minor 
ZUYlOUntS. 

Gne topographie phase of this soi1 unit was recog- 
nize4l. 

KSNE1/3 - Mapped on undulating and slightly 
ridged glaciofluvial deposits where the dominant 
slopes are 2-54. Amas are used for grazing. 

23.21 Klemengurt (KGT) soi1 description. 

Klemengurt is a Black Solonetz developed on fine 
textured lacustrine. Tbese soils were mapped in the 
2A(H) and 2H agroclimatic zones, on the Milk River 
Ridge and C!an&on Plain. Klemengurt soils have a 
thin Ah horizon, usually about 5 cm thick. This hori- 
zon is underlain by an intractable Bnt horizon, which 
is very hard when dry, and swells to a sticky mass when 
wet. The &y textured parent material is generally 
weakly calcareous and weakly to moderately saline. 

Klemengurt Soil Unit and Map-Unit. 

KGTl 
This soil unit contains 60-80% Klemengurt soils. 

Gleysolic or wet soils are found in variable amounts 
generally less than 15%. Orthic Black Chemozemic 
soils developed on glaciolacustrine and till may occur 
in small amour& 

Gne topographie phase of the KGTl soil unit was 
recognized. 

KGT1/2 - Mapped on level landscapes genemlly 
confinal to valley bottom areas. Slopes are less than 
2%; Grazing is the only land use. 

2.3.22 Knight (KNT) series description. 

Knight is an Grthic Black Chemozemic soi1 devel- 
oped on coarse textured glaciofluvial parent material. 
These soils were mapped on the Milk River Ridge and 
tbe Cardston Plain, in the 2A(H) and 2H agroclimatic 
zones. 

Selected characteristics of KNT (ranges in brackets). 

TOPS~~ _ Subeoil Parent h!aterfal 
WAP) (BM P-w 

nlldmess, cm 15(10-20) 35 @N 
textural &Se SL si. SL (4 
‘cf. content, % d d d 

PH 6.2(5.8-6.9) 6.5(6.2-7.0) 7 
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Topsoil SUbSOil 

(AWP) @ml 
organk matter, % 6 
CacQequiv, - 

l Coafse fragment content tiy volume. 

Parent MatefiaI 
NEW 

74 

Knight Soil bits and Map Units. 

KNTl 
This soil unit containsdominantly @O-80%) Knight 

soils. Grthic Black Chemozemic soils developed on 
gravelly; muse textured glaciofluvial as well as on 
medium textured lacustrine mater-As occur in minor 
amounts ( 96). Thin, erocled, Rego Black Chemozemic 
and Regosolic soils associated with tops of knolls, 
occur as inclusions (%). 

Gne topographie phase of the KNTl soil unit was 
ltcognized. 

KNT1/4 - Mapped on hummocky landscapes with 
59% slopes. Amas are used for grazing primarily. 

KNT4 
This soil unit contains 50-70% Knight soils and 

20-50% thin, eroded Rego Black Chemozemic and 
Regosolic SO& on the same parent material. The 
eroded soils are associated with Upper slope positions 
and tops of knolls within the landscape. When the land 
is bare and dry these soils show up as lighter coloured 
patches. Grthic Black Chemozemic soils developed 
on a medium textured lacustrine veneers over coarse 
textured glaciofluvial as well as over till, are common 
inclusions. 

Two topographie phases of this soi1 unit were rec- 
ognized. 

KNT4/3 - Mapped on undulating to inchned 2-5% 
slopes. Areas are cultivated and used for producing 
grain. 

KNT4/5 - Mapped on hummocky glaciofluvial de- 
posits with 9-15% slopes. Amas are presently used for 
grain production. 

KNRNl 
This soil unit contains 4060% Knight soils and 

30-50% Chthic Black Chemozemic soils developed on 
gravelly, coarse textured glaciofluvial - Rinard. These 
soils are intimately related so their distribution is ran- 
dom. The coarse fragment content of the Rinard soils 
varies from 20-50%. Gther Grthic Black Chemozemic 
soils developed on medium textured glaciofluvial ve- 
neers over grave1 and on medium textured till may 
occur in minor amounts. 

One topographie phase of the KNRNl soil unit was 
recognized. 

KNRNl/4 - Mapped on hummocky glaciofluvial 
deposits where the dominant slopes are between 5-9%. 
Some delineations contain some steeper topography. 
Majority of the areas are used for grazing. 

23.23 Leighton Centre (LTC) soi1 description. 

Leighton Centre is a Dark Gray Luvisol developed 
on medium textured till of continental and Cordilleran 
origin. These soils were mapped in the Rocky Moun- 
tain Foothills, in the 5H agroclimatic zone. 

Selected characteristics of LTC (ranges In brackets). 

Horizons 
AIW Ae Bt Bc 

thkknesq an 10 10 50 m 

telttufal class L L CL cL(L-SiCL) 
‘cf. content % 5 5 10(5-15) 10(5-20) 

PH 5.8(5.06.5) 5.4(5.0-6.0) 5.7(5.4&4) 6.3 
organkmsttq% 12(10-15) 4(26) 1 - 

*atarse fragment content by volume. 

Special Notes: Leighton Centre soils occur mainly mder 
aspen vegetation (Figure 37) and to a lesser extent under 
balsam poplar and lodgepole pine. The litter (leafmat) 
layer is generally less than 2 cm thick. ‘Ihe Ahe horizon is 
generally well mixed by earthworms. Lime is net encoun- 
tered within the mntrol section. 

Figure 37. Typical vegetation associated with LTC soils. 

Leighton Centre Soil Unit and Map Unit. 

LTC2 
This soil unit contains dominantly (4060%) Leigh- 

ton Centre soils and 15-30% Gleysolic soils. These 
wet soils are associated with depressional amas. Gr- 
thic Dark Gray and Black Chemozemic soils devel- 
oped on medium textured till are found in minor 
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amounts. Similar soils on gravelly, medium textured 
ice-contact material of variable coarse tïagment con- 
tent are also present. The Black Chemozemic soil 
inclusions are associated with the amas of open rough 
fescue grassland vegetation. 

One topographie phase of this unit was recognized. 
LTC!2/4-5 - Mapped on hummocky and inclined 

landscapes with slopes behveen 5-15%. Steeper to- 
pography is often present within delineations. Areas 
are mainly covered with aspen forest, so grazing is the 
only land use. 

2.3.24 Lethbridge (LET) soil description. 

Lethbridge is an Grthic Dark Brown Chemozemic 
soil developed on medium textured lacustine. Leth- 
bridge soils were mapped on the Three River Plain, in 
the 2A agroclimatic zone. 

Selected characteristies of LIV (ranges In brackets) 

TopsoU SUbSOil Parent MaterlaI 
(AP) @ml t=k) 

ulkknass, 15 (E-25) 25 (1735) @ 40 w-w 

textuml dasa L (SL-CL) CL (L-WL) CL (L-WL) 

PH 6.3 6.3 7.4 

organk malter, % 4(3-q - 

caco3equiv,% - 12 

Lethbridge Soi1 Units and Map Units. 

LETl 
This soi1 unit contains dominantly @O-80%) Letb- 

bridge soils. Dark Brown Chemozemic soils devel- 
oped on fine textured lacustrine, medium textured tilt 
and intergrades of these materials, ate all present in 
minor amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

LETY.3 - Mapped on undulating to level landscapes 
with 2-5% slopes. Delineations are used for produc- 
ing grain. This unit is ideally suited for irrigation. 

LEOAl 
This soi1 unit contains 50-70% Lethbridge soils and 

2040% Orthic Dark Brown Chemozemic soils devel- 
oped on me4iium textured lacustrine veneer over cm-se 
textured glaciofluvial - Oasis. Oasis soils are associ- 
ated with the topographie highs within delineations of 
this unit. Thin, eroded or Rego Dark Brown Cher- 
nozemic soils on these parent mater& are present in 

minor amounts. Also, Orthic Dark Brown Cher- 
nozemic soils developed on fine textured lacustrine are 
also common inclusions. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

LEOA1/2-3 - Mapped on level to undulating land- 
scapes ~4th O-596 slopes. Amas are primarily used for 
grain production. 

2.3.25 Lmely Valley (LVY) soi1 description. 

Lonely Valley is an Chthic Black Chemozemic soil 
developed on medium textured fluvial parent mater-ml. 
These soils were mapped on fans and tenaces within 
spillways, on the Milk River Ridge, in the 2A(H) 
agroclimatic zone. 

Lonely Valley soils have au Ah horizon 15 cm thick 
and the depth to lime is usually between 50 to 60 cm. 
Textures in all horizons vary fiom loam to sandy loam. 
Stone lines may be present within tbe profile. 

Lonely Valley Soi1 Unit and Map Unit. 

LVY7 
This soil unit is restricted in areal extent to the 

Lonely Valley within the Milk River Upland This 
broad glacial meltwater channel is a remnant feature 
of the last glaciation. The dominant (4060%) soils 
are Lonely Valley with significant (30-50%) amounts 
of Black Solonetzic soils developed on medium to fine 
textured lacusuine - Klemengurt. The Klemengurt 
soils are present since the valley bottom area serves as 
a local groundwater discharge area for the neighbour- 
ing upland amas. Black Chemozemic soils developed 
on till and coarse textured glaciofluvial materials with 
variable coarse fragment content are present in small 
amounts. Gleysolk soils occur in association with tbe 
present-day meandering stream chantre1 and mlict ox- 
bows. 

Gne topographie phase of this soi1 unit was recog- 
&Xi. 

LVY7/3 - Mapped on level to undulating charme1 
bottom areas where slopes are between l-5%. Deline- 
ations are used for grazing. 

23.26 Lundbreck (LNB) soi1 description. 

Lundbreck is au Grthic Black Chemozemic soil 
develom on gravelly, coarse textured glaciofluvial. 
These soils were mapped in the Rocky Mountain Foot- 
hills, in the 3H agroclimatic zone. 
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Selected eharaeteristlcs of LNB (ranges In brackets) 

Topsoil BUtSOil Parent MaterhI 
(AhI @ml (C-W 

thickness, cm 20 (1525) 40 w-w 60 (4575) 

textural dass GSL (GSL-GS) GLS (GSL-GS) Grave1 

depth to grave& em - 40 

‘cf. content, % 20 (1 c-50) 30 ww 60 (35-W 

organk matter, % 9(&10) - 

cac0.g equiv., % - 10 

l Coarse fragment by Ame. 

Bpedel Nota lhe coarse fragment content is greabr lhan W& on a 
weighted average bar&, for the control section. 

Lundbreck Soi1 Units and Map Units. 

LNBl 
This soi1 unit contains dominantly (50-70%) Lund- 

breck soils. Chthic Black Chernozemic soils devel- 
oped on medium textured glaciofluvial veneers (30 cm 
thick) over grave1 are present in variable amounts, up 
ti3 40% within delineations of this unit. Other Orthic 
Black Chernozemic soils developed on medium tex- 
tmcd till of variable coarse fragment content and on 
coarse textured glaciofluvial materials are also present 
in minor amounts (a). 

Two topographie phases of this soi1 unit were rec- 
ognized. 

LNB1/3 - Mapped on undulating glaciofluvial ter- 
races with 2-5% slopes. Areas are used for grazing. 

LNB114 - Mapped on hummocky glaciofluvial de- 
posits. Slopes generally range from 59%. Areas are 
used for grazing. 

LNB2 
This soi1 unit contains 40-60% Lundbreck soils and 

1530% Gleysolic soils. These wet soils occupy de- 
pressional areas within this pitted landscape. The par- 
ent material of the Gleysolic soils is medium to fine 
textured lacustrine. In some delineations the Gleyso- 
lit soils have a layer of organic rich or peaty material 
up to 40 cm thick. Also, Orthic Black Chemozemic 
soils developed on medium textured lacustrine veneer 
over gravels are present in variable amounts, up to 
30%. Similar soils developed on till may be found at 
the inclusion level, less than 15%. 

One topographie phase of this soi1 unit was recog- 
llized. 

LNB2/3 - Mapped in glacial outwash channels 
where surface expression ranges Erom undulating to 

terraced. Dominant slope of the unit is 2-5%. Areas 
are used primarily for gmzing. 

2.3.27 Lupen (LUP) soil description. 

Lupen is an Orthic Dark Brown Chemozemic soil 
developed on medium textured lacustrine veneers over 
medium textured till. These soils were mapped on tbe 
Milk River Ridge, in the 2A(H) agroclimatic zone. 

Selected eharacteristles of LUP (ranges in brackets) 

thicknest, cm 

Topsol SUbSOil Parent MaterlaI 

(AhI (BM (c-w 

10 30 (340 

textural ch L CL CL 

PH 6.5 7 0 

organk matter, % 5 

caco3eqUiV~% - 15 

Lupen Soi1 Units and Map Units. 

LUPl 
This soil unit consists of dominantly @O-SO%) Lu- 

pen soils. Delineations are usually confined to lacus- 
trine basin areas within hummocky morainal uplands. 
The underlying till occasionally reaches the surface. 
Therefore, Orthic Dark Brown Chemozemic soils de- 
veloped on till are generally present, Gleysolic soils 
associated with depressional areas occur in minor 
lUllOUlltS. 

One topographie phase of this soi1 unit was recog- 
nized. 

LUP1/3 - Mapped on undulating landscapes. 
Slopes are between 2-5%. Areas are used for grain 
production and grazing. 

LUP2 
This soil unit contains 50-70% Lupen soils with 

significant (15-30%) portions of Gleysolic soils which 
are associated with sloughs in depressional areas. De- 
lineations of this unit generally occur in the lowland 
areas of glacial meltwater channels where parent ma- 
terial composition is complex. Dark Brown Cher- 
nozemic soils developed on till and coarse textured 
glaciofluvial materials of variable coarse fragment 
content are common inclusions (less than 15% each). 

One topographie phase of this soi1 unit was recog- 
niz.ed. 

LUE# - Mapped on undulating to level landscapes 
with 2-5% slopes. Areas are used for both grain pro- 
duction and grazing. 
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2.3.24 Magrath (MGT) soi1 description. 

Magrath is an Grthic Dark Brown Chemozemic 
developed on fine textured lacustre-till (glaciolacus- 
trine). These soils were mapped on the Three Rivets 
Plain, in the 2A agroclimatic zone (Figure 38). 

Figure 38. Distribution of MGT soils. 

Selected charactetistics of MGT (ranges in brackets) 

Tops0411 Subsdl Parent Material 
(AP) (BM K-‘W 

thicknes, cm 15 (10-20) 35(1545) @50(30-60) 

textulal daes SiCL(CL-SiC) SiCjSiCL-C) SiC(SiCL-C) 

PH 6.5 6.5 7.5 

organk matter, % 4 (3-5) 1 (O-2) - 

CecQ aquiv., % - 15(1047) 

Spatial Notas: Magraîh sols generally coniain between 15% gfavels 
and combles in the profile, and notiœabty more on the surface. lhe con- 
lrol section has more lhan 40% day, by weighted average. Magralh soils 
are suscaptibk $ tind etwion due ta the high pœntage of the silt size 
fraction tithin tha parant makfial. 

Magrath Soi1 Units and Map Uni& 

MGCLl 
This soil unit contains roughly equal proportions 

(30-50%) of Magrath soils and Chthic Dark Brown 
Chemozemic soils developed on fine textured lacus- 
trine - Coaldale. Interspersed throughout the unit, in 
minor amounts, are Grthic Dark Brown Chemozemic 
soils developed on medium textured till. Thin, eroded 
or Rego Dark Brown Chemozemics on till and gla- 
ciolacustrine materials are also present as inclusions. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

MGCL1/2-3 - Mapped on level to undulating land- 
scapes with 04% slopes. Areas are used for grain 
pcluc tion. 

MGCL3 
This soil unit contains roughly equal proportions 

(30-50%) of Magrath soils and Grthic Dark Brown 
Chemozemic soils developed on fine textured lacus- 
trioe - Coaldale. Saline phases of these soils are 
present in significant amounts (2040%). Gleysolic 
soils, associated with depressional areas, occur in the 
vicinity of the saline soils, but occupy less than 15% 
of the area. Dark Brown Chemozemic soils devel- 
oped on medium textured till and lacustrine soils arc 
present in minor amounts. 

One topographie phase of the MGCLS soi1 unit was 
recognized. 

MGCL3/2-3 - Mapped on level to undulating land- 
sapes with O-5% slopes. Amas are used primarily for 
grain production. 

MC:S 
This soil unit contains 40-70% saline phases of 

Grthic Dark Brown Chemozemic soils developed on 
fine textured lacustre-till and lacustrine - Magrath and 
Coaldale soils respectively. Unsalinized phases of 
Magrath and Coaldale soils are present in amounts of 
less than 30%, each. Gleysolic soils, associated with 
the depressional areas, and Grthic Dark Brown Cher- 
nozemic soils developed on medium textured till are 
common inclusions. - 

Delineations of this unit occupy groundwater dis- 
charge areas of the landscape. The salinity problem of 
tbese areas is being controlled by the use of subsurface 
tile drainage in combination with certain agronomie 
practices, such as growing alfalfa in the upland re- 
charge mas. 

One topographie phase of this soi1 unit was recog- 
nized 

MCW2-3 - Mapped on level to undulating land- 
sapes with O-5% slopes. Until reclaimed, the area is 
best suited for grazing. 

MGLE4 
This soi1 unit contains roughly eqal(30-50%) pro- 

portions of Magrath soils and Grthic Dark Brown 
Chemozemic soils developed on medium textured la- 
cusuine - Lethbridge, with significant m-50% thin, 
eroded or Rego Dark Brown Chemozemic and 
Regosolic soils on similar materials. These eroded 
soils show up as lighter coloured patches when the land 
is dry and bate. Rroded soils arc primarily confined to 
the tops of undulations. Dark Brown Chemozemic 
soils developed on medium textured till and fine tex- 
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med lacustrine as well as Gleysolic soils associated 
with depressional areas are present in minor amounts. 

The major soils of this unit have a high silt content 
and are thus susceptible to wind erosion. For this 
reason, the proportion of eroded profdes in this soil 
unit may approach 50%. 

One topographie phase of this soi1 unit was recog- 
nized 

MGLE4/2-3 - Mapped on level to undulating land- 
scapes with 04% slopes. Areas are extremely used for 
grain production. 

2.3.29 Maycroft (MFF) soi1 description. 

Maycroft is an Grthic Black Chemozemic soi1 de- 
veloped on medium textured lacustrine. These soils 
were mapped in the Rocky Mountain Footbills, in the 
3H agroclimatic zone. 

Selected characteristlcs of MFT (ranges in brackets) 

TOpOil SubSOU Parant Matarial 
(AhI (em) (CcaCk) 

thkkness, cm 25(15-35) 60(50-90) @65(75120) 

iextutal dass L(SiL-CL) L(.SilSiCL) L(X-SiCL) 

PH 6.0(5.7%5) 6.0(5.7&5) 7.4 

organk matter, % 14 (lb1 7) 3(1-v 

caco3aquiv,% - i2(1@15) 

Maycroft Soi1 Unit and Map Unit. 

MI?T2 
This soil unit contains 60-80% Maycroft soils and 

1530% Gleysolic soils. These wet soils are associated 
with sloughs. Most delineations are near major drain- 
age channels or occupy previous .meltwater channels. 
Therefore, the parent materials found within these 
delineations are variable in origin and texture. Black 
Chemozemic soils developed on till and coarse tex- 
tured glaciofluvial material of variable coarse frag- 
ment content are common inclusions. Solonetzic soils 
are occasionally present in delineations cccupying the 
bottomland of valleys. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

MFW2-3 - Mapped on level to undulating land- 
sapes with O-5% slopes. Areas are used for grazing. 

23.30 Milk River (MKR) soi1 description. 

Milk River is a Cumulic Regosol developed on 
coarse texturti modemtely calcareous fluvial depos- 
its. These soils were mapped on the Milk River Ridge, 

in the 2A(H) agroclimatic zone. Milk River soils have 
weakly developed Ah horizons, less than 10 cm tbick. 
The texture of tbis surface layer is generally sandy 
loam to loamy sand. The profîle below the surface Ah 
consists of layers of sandy Ioam to loamy Sand, inter- 
spersed by buried Ah horizons, and other sandy silty 
or gravelly layers. Grave1 is often encountemd below 
1 meter. 

Milk River Soil Units and Map U&s. 

MKRl 
This soi1 unit contains 4040% Milk River soils. 

Grthic Regosolic soils developed on coarse textured 
fluvial materials are present in variable amounts, le-s.9 
than 30%. Grthic Dark Brown, Black Chemozemic 
and Cumulic Humic Regosolic soils developed on 
medium textured fluvial veneer over grave1 and on 
czoarse textured fluvial materials of variable coarse 
fragment content occur in minor amounts. 

This unit is limited in extent to the North and South 
forks of the Mi& River. 

One topographie phase of this soi1 unit was recog- 
nized. 

MKR1/3 - Mapped on level and terraced river val- 
ley bottoms which arc tut up by a meandering stream 
course. Slopes are between 2-5%. Delineations are 
used for grazing. 

MKRS 
This unit contains roughly equal proportions (30- 

50%) of Milk River soils and Grthic Dark Brown 
Chemozemic soils developed on medium textured flu- 
vial blanket - veneers over gravel. Cumulic Humic 
Regosolic and Gleysolic soils asscciated with depres- 
sional areas are present in minor amounts. 

The MKR5 unit is used to delineate portions of a 
river valley which have finer textured parent materials 
and where the river is more confined to its present 
floodplain. Therefore, the proportion of Chemozemic 
profiles is greater tban in the MKRl unit. 

One topographie phase of the MKR5 soi1 unit was 
recognized. 

MKR5/3 - Mapped on level and terraced river val- 
ley bottoms. The dominant slopes are hehveen 2-5%. 
Portions of the delineations are cultivated for forage 
production with the remainder being used for grazing. 

23.31 New Dayton (NED) soil description. 

New Dayton is an Orthic Dark Brown Chemozemic 
soil developed on gravelly, coarse textured glacioflu- 
vial. New Dayton soils were mapped on the Milk 
River Plain, in the 2A(H) agroclimatic zone. -. 
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Selected characteristics of NED (ranges in brackets) 

PaMll 
Topsdl SUbSOil Material 

(Ah) (Bm) (ccam) 

thkkness, cm 10 (8-15) 20(1735) 0 30 w-5f3) 

lsxtutal daw SL (GL-GLS) GLS (GSL-GS) Gmvel 

‘c.f. contsnf, % 25 (1 O-50) 25 (W-50) 65 ww 

organkmatter,% 4 (3-5) - 

PH 6.5 6.5 7.4 

CacoJ squiv., % - 15(10-20) 

l Cvarse fragmentamtsnt byvoiunw. 

Speaal Note: lb9 coarse fragment content ib greater than W on a 
wightad aveqe basis, for the control satin. 

New Dayton SoiI Unit and Map Unit. 

NEDl 
‘lhis unit contains dominantly (6@80%) New Day- 

ton soils. Dark Brown Chemozemic soils, developed 
on medium textured fluvial veneers over gravel, and 
on coarse textured glaciofluvial materials, containing 
le.9 than 10% coarse fragments, occur as inclusions. 

One topographie phase of the NEDl soil unit was 
recognized. 

NED1/3 - Mapped on ridged glaciofluvial terraces 
with dominant slopes ranging between 2-S%. Amas 
are use4l for grazing. 

2.3.32 North Fork (NFK) soil description. 

North Fork is an Orthic Eutric Brunisol developed 
on a medium textured till veneer over pamlithic, me- 
dium to coarse textured, residual material. These soils 
were mapped in the Rocky Mountain Foothills, in the 
5H agroclimatic zone. 

These soils have a thin litter layer of l-3 cm, an 
equally thin loam textured Ah horizon over loam to 
clay loam textured Bm horizons. Depth to lime or 
CaCO3 is usually 50-60 cm fiom the surhrce. Residual 
material usually occurs at depths ranging from be- 
tween 80-100 cm. 

North Fork soils were mapped as significant mem- 
bers in the following soil map units: BDNF1/6-7; 
BVNFW6; and CCNFl/S-6. 

23.33 Oasis (OAS) soil description. 

Oasis is an Orthic Dar-k Brown Chemozemic soil 
developed on a medium textured lacustrine veneer 
over coarse textured glaciofluviak These soils were 

mapped in the 2A agmclimatic zone, on the Three 
River and Verdigris Plains. 

Oasis soilscharacteristically havea 10-15 cm, loam 
textured Ah or Ap horizon over loam textured Bm 
horizons. Lime is present between 30 - 50 cm beneath 
the surface. Loamy sand to sand textured glacioflu- 
vial material occur at depths of between 30-80 cm. 

Oasis soils were mapped as signifkant members in 
association with Lethbridge (LET) soils. The map unit 
is LEOAlf2-3. 

2.3.34 Ockey (OKY) soil description. 

Ockey is an Orthic Black Chemozemic soi1 devel- 
oped on a medium textured till veneer over medium to 
cmarse textured, pamlithic, msidual material. Ockey 
soils were mapped on the Milk River Ridge, Cardston 
Plain and in the Rocky Mountain Foothills, in the 
2A(H), 2H, and 3H agroclimatic zones. 

Selected characteristim of OKY (ranges in brackets) 

Topsdl SUbSOil Parent MatefiaI 
(Ah (Em) (CcaCk) 

thickness, cm 15 (1&20) 30 (2040) g 45 (30-60) 

taxtural dass L gacij L (SiLCL) Si (LCL) 

PH 6.4 6.4 7.5 

organk matter, % 7 (58) 1 (O-2) - 

ceci03 equiv.,% - 20 (W25) 

Special Notes: ParaIthic MID& is encountemd at depths ranging be- 
tween30-1OOan. 

Ockey !Soit Unit and Map Unit. 

OKPPl 
This soil unit contains 30-50% Ockey soils with 

signifïcant (20-30%) amounts of Orthic Black Cher- 
nozemic soils developed on medium textured collu- 
vium (slopewash), with an approximately 50 cm thick 
Ah - Porcupine and on medium textured till - Dunvar- 
gan. The Porcupine soils are found on the stecper, east 
facing slopes of these roughly northwest, southeast 
aligned bedrock controlled units. The Dunvargan soils 
are found on the lower slope positions of the east and 
west slopes. Along the ridge cmsts, sandstone bedrock 
outcrops and Regosolic soils developed on weathered 
bedrock are often encountered. 

The dominant vegetation of the unit consists of 
rough fescue grassland interspemed with some Limber 
pine trees. 

One complex and broad topographie phase of the 
OKPPl soil unit was recognized. 
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OKPP1/6-8 - Mapped on thrust faulted bedrock 
ridges where slopes range fiom 1570% (Figure 39). 
The majority of the topography is concentrated at the 
lower end of this slope range. Areas are used for 
grazing, however the steep topography limits accessi- 
bility. 

F@lre39. ‘he landscape and vegatation associated 
with a OKPOPl/C-g soi1 map unit. 

2.3.35 Organic (ORG) Miscellaneous Soil Map 
Unit. 

Terric Mesisols are the dominant soils of this mis- 
cellaneous soi1 unit. An organic veneer of moderate or 
mesic decomposition, more than 80 cm thick, chamc- 
terize the soils of this unit. The underlying mineral 
material, generally medium to fine textured lacustrine, 
is encountered within 120 cm of the surface. Other 
soils found as inclusions in this unit include, peaty 
phases of Gleysolic soils and orthic Humic Gleysols. 

The vegetation of this organic soil map unit consists 
of dominantly sedges (Caryx sp.), rushes (Juncus SP.), 
willows and some shrubby cinquefoil. The topogra- 
phy of this unit is level but S~&ES up to 4% occur 
around the perimeter. The microtopography may be 
rough due to the sedge tuffs which may be 40 cm high 
and 40 cm apart The bearing strength of organic soils 
is low due to the close proximity of the watertable. 
However, these units are used for grazing cattle. 

The areal extent of this soi1 map unit is confined to 
the Rocky Mountain Foothills physiographic region, 
primatily in the 3H agroclimatic zone. 

2.3.36 Outpost (OTP) soi1 description. 

Outpost is an Orthic Black Chemozemic soil devel- 
oped on gravelly, medium textured glaciofluvial par- 
ent material. These soils were mapped in the Rocky 
Mountain Foothills, in the 3H agroclimatic zone. 

Selected characteristics of OTP (ranges in brackets) 

Topsol Subsoil 
(Ah) (BM 

thickneas, an 20 (E-25) 30(20-40) 

iexlural ChEs L (L-w CL (L-SiCL) 

‘cf. content, % i5(1025) 25(15-35) 

PH 6.3(5.7-6.6) 6.3(5.7-6.6) 

cqankmrdler,% 10(8-12) 2w 

caco3equiv,% - 

‘Coarse fragment twtent by volume 

Parent MaterlaI 
(CcaEk) 

@r 50 (35-65) 

CL(L-sii) 

35(25-50) 

7.4 

12 

SpecklNotes: Thecoarsefragmentcontentis30%ormore,on a 
weighted averagebasis, forthecontrolsdon. Thesefragrnen~~range 
insizefromgrweltobouklers. 

Outpost Soil Unit and Map Unit. 

OTPl 
This soil unit contains dominantly @O-80%) Out- 

post soils. Chthic Black and Dark Gray Chemozemic 
soils developed on medium textured till are common 
inclusions. 

One topographie phase of this soi1 unit was recog- 
nized. 

OTPlB-4 - Mapped on undulating to hummocky 
landscapes with the major& of slopes being in the 
range of 2-9%. Areas are used for grazing. 

2.3.37 Owendale (OWD) soi1 description. 

Owendale is an Orthic Black Chemozemic soil 
developed on medium textured, paralithic, siltstone 
residual material. Owendale soils were mapped in the 
Del Bonita Plateau physiographic area, in the 2A(H) 
agroclimatic zone. 

Selected charactetistics of OWD (ranges in brackets) 

Topsoil Subsoil Parent Material 
(AP) @ml KW 

thickness, cm 10 20 G?m 

falttural das.8 SiL(L) SL SiL 

PH 7.0 7.3 8.0 

organk matter, % 7 

ca~equiv,% - 25(20-30) 

Special Notes: The bedrock is paralithic but generally one 
meter below the surface, it is competent. Owendale soils 
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are very susceptible to wind erosion due to the high silt 
content of the parent matenal. 

Owendale Soil Unit and Map bits. 

OWHL4 
This soi1 unit contains mhghly equal (30-50%) 

amouuts of Owendale soils and Ortbic Black Cher- 
nozemic soils developed on medium textured slope- 
wash - Hillmer, with significant (2040%) amounts of 
Rego Black Chemozemic and Ortbic Regosolic soils. 
These erode4l soils are associated with the Upper slope 
positions of the landscape on primarily Owendale - like 
material. The eroded soils appear as lighter coloured 
patches when the land is dry and bare. Under virgin 
conditions, in the Upper slope positions, Calcareous 
Black Chemozemic soils may be found as inclusions. 
Other inclusions include; Gleysolic soils associated 
with depressional areas, and soils developed on grav- 
elly, medium textured slopewash material. Occasion- 
ally, slabs of bcdrock litter tbe surface of a cultivatcd 
fïeld. 

Two topographie phases of this soi1 unit were rec- 
OgtliZCZd. 

OWHL4/4 - Mapped on long inclined slopes of 
59%. The slopes are typically greater than 100 m in 
length. This landscape feature coupled witb the silty 
Owendale soils has rendered this map unit highly 
susceptible to erosion. Areas which were once culti- 
vated for grain production are now used for producing 
forage. 

OWHL.4/5D - Mapped on long inclined and dis- 
sected slopes of 9-15%. As previously mentioned, tbis 
unit has a high erosion potential. Areas are presently 
used for forage production and grazing. 

2.3.38 Peigan (PGN) soi1 description. 

Peigan is a Black Solodized Solonetz developed on 
fine textured lacustre- till (glaciolacustrine). These 
soils were mapped on the Cardston Plain, in the 2H 
agroclimatic zone. 

Peigan soils generally have a 1Ocrh thick Ap hori- 
zon underlain by a thin Ae. The dense Bnt horizon is 
very hard when dry, but becomes sticky when wet. 
Salts and lime are generalIy encountered at depths 
behveen 40 and 6Ocm beneath the surface; 

2.3.39 Pincher (PNR) soi1 description. 

Pincher is an Orthic Black Chemozemic soi1 devel- 
oped on fine tcxtured lacustrine. These soils were 
mapped on tbe Milk River Ridge and Cardston Plain, 
in the 2A(H) and 2H agroclimatic zones. 

Salectad charactsristlcs of PNR (ranges in brackets) 

Topsoil Subscil Parent Mstsrisl 
(AP) @ml (CcsICk) 

lhkkness, cm 15 (1025) 35 (30-40) @ 50 (40-65) 

textural dese SiCL(CLSi) Sic(C-HC) SiC(C-HC) 

PH 6.3(5.76.6) 6.5(5.7-6.6) 7.4 

organk matter, % 8 (6-10) 2w 

caco3equiv, % - 12(1(F15) 

Piucher Soil Unit and Map Unit. 

PNSOL . . . 
This soi1 unit contains approximately equal 

amounts of Pincher soils and Orthic Black Cher- 
nozemic soils developed on medium textured lacus- 
trine - Standoff. In addition, Gleysolic soils, 
associated witb depressional areas, are present in sig- 
nificant amounts (15-30%). Solonetzic and saline 
phases of these soils are alto common inclusions, in 
some delineations. 

One topographie phase of this soi1 unit was recog- 
ni& 

PNSO2/2-3 - Mapped on level to undulating lacus- 
trine basin areas with O-5% slopes. Areas are used for 
grain production. 

2.3.40 Porcupine (PPE) soil description. 

Porcupine is an Orthic Black Chemozemic soil 
developed on médium textured colluvial (slopewash) 
material. These soils are found on the leeward side 
slopes of bedrock ridges. The parent material is the 
product of wind action, which has been subsequently 
modified by slopewash flow and surface creep, due to 
gravity. Porcupine soils were mapped in the Rocky 
Mountain Foothills, in the 2H and 3H agroclimatic 
zones. 

Porcupine soils characteristically have a very thick, 
usually greater than 5Ocm, loam textured, stone fiee, 
Ah horizon over a clay loam textured, Bm horizon. 
Lie is generally not encountered within the control 
section. 

Porcupine soils were mapped in association witb 
Ockey soils. The specific soi1 map unit is OKpP1/6-8. 

2.3.41 Pothole (POT) soi1 description. 

Pothole is an Orthic Humic Gleysol developed on 
fine textured lacustrine. These soils were mapped in 
the Rocky Mountain Foothills, in the 3H and 5H agro- 
climatic zones. 
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Pothole soils characteristically have a 20-40 cm 
thick, clay loam textured, Ah and/or Ahg horizon 
complex over clay textured Bg horizons. Tbe clay 
textured, weakly to moderately calcamous, CKg hori- 
zon generally occurs at depths greater than 70 cm. The 
parent material is usually stone-free. The coarse frag- 
ment content is less than 5%. 

Pothole Soi1 Unit and Map Unit. 

POT1 
This soil unit contains dominandy (6080%) Pot- 

hole soils. Rego Humic Gleysols, on medium and fine 
textured lacustrine, are commonly associated witb Pot- 
hole soils, in variable amounts. Some delineations 
have carbonated phases of these soils due to local 
grotmdwater influence. Also, Gleysolic soils with an 
organic (peaty) layer less than 80 cm thick, may occur 
in miner amounts. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

F’OT1/2-3 - Mapped on level wet ladscapes, usu- 
ally in depressional basin amas. Amas are used for 
producing forage as well as being extensively grazed. 

2.3.42 Purescape (PUR) soil description. 

Purescape is an Ch-thic Dark Brown Chemozemic 
soil developed on medium textured, moderately cal- 
careous till. Tbese soils were mapped on the Milk 
River Ridge, in the 2A(H) agroclimatic zone (Figure 
w. 

Ygure 40. Distribution of PUR soils. 

Selected characteristlcs of PUR (ranges in brackets) 
TOpOil Subsdl Parent Matertal 
(WW (Bm) (C-m 

thlduless, cm 10 (9-12) 15 (9-28) @ 25 (1840) 
textufsl class L (SiLCL) CL (Lsii) CL (L-WL) 

’ cf. KNlfel& % 5(<15) x 5(<15) 5(<15) 

PH 6.2(5.6ô.7) 6.9(6.1-7.5) 7.6 

organkmalter,% 5.5(4.66.5) - - 

cacQequlv,% - 15(1M8) 

l Ccarse fragment content by volume. 

Purescape Soi1 bits and Map Units. 

PUR1 
This soil unit comains 60-80% Purescape soils. 

Rego Dark Brown Chemozemic soils developed on 
medium textured till and Gleysolic soils associated 
with depressional areas are common inclusions in ail 
topographie phases of this soil unit. On landscapes 
whem tbe topography is less than lO%, Chthic Dark 
Brown Chemozemic soils on fine textured lacustro- 
till, and Solonetzic soils on various parent materials, 
are encountered in miner amounts. On the steeper 
topography (slopes greater than 10%) Dark Brown 
Chemozemic soils on gravelly, medium textured till or 
ice-contact material may be present in minor amounts. 

Four topographie phases of this soil unit were rec- 
ognized. 

PUlU/ - Ivlapped on an undulating morainal land- 
sape witb 2-5% slopes. Areas are used for grain 
production. 

PUR1/4 - Mapped on hummocky landscapes where 
slopes range between 59%. Areas are used for grain 
production and grazing. 

PUR1/4D - Mapped on hummocky, inclined and 
dissected landscapes where the dominant slopes are 
between 59%. Amas are used primarily for gmzing. 

PURl/S - Mapped on hummocky morainal land- 
s-capes with dominantly 9-15% slopes. Areas are used 
for grazing. 

PUR2 
This soi1 unit contains 50-70% Grthic Dark Brown 

Chemozemic soils developed on medium textured till 
- Purescape, and 15-30% Gleysolic or wet soils, which 
are associated with sloughs. Rego Dark Brown Cher- 
nozemic soils on till, located on the tops of some 
knolls, occur in miner amounts. Dark Brown Cher- 
nozemic soils developed on medium textured lacus- 
mine blanket-veneers and fine textured lacustr&ll are 
present as inclusions. In map units whem the slopes 
are greater than lO%, similar soils developed on grav- 
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elly, medium textured till or ice-contact material may 
be encountered, in minor amounts. 

Two topographie phases of the PUR2 soi1 unit were 
recognized. 

,PUR2/4 - Mapped on hummocky, pitted morainal 
landscapes where the dominant slopes range behveen 
59%. Areas are used for grain production and graz- 
ing. In the delineations which are extensively culti- 
vated, the areal extent of eroded or Rego profile soils 
may approach 20%. 

PuR2/5 - Mapped on hummocky, pitted morainal 
landscapes with 9-15% slopcs. Areas are primarily 
used for grazing. 

PUR4 
This soit unit contains up to 60% Grthic Dark 

Brown Chemozemic soils developed on medium tex- 
tured till - Purescape and 20-50% thin, eroded or Rego 
Dark Brown Chemozemic and Regosolic soilsdevel- 
oped on the same parent material. These eroded soils 
are associated with the crests and upper slope posi- 
tions of knolls and ridges. They appear as lighter 
coloured patches when the land is bare and dry. Gley- 
solic soils, associated with sloughs and depressional 
areas, occur as inclusions. Some bedrock outcrops are 
present within soil units of 6D topography. 

Three topographie phases of this soil unit were 
recognixcd. 

PUR4/4 - Mapped on hummocky landscapes where 
slopes range behveen 5-9%. Majority of the deline- 
ations are used for grain production. 

PUR4/5 - hJapped on hummocky morainal land- 
sapes with 9-158 slopes. Amas are primarily used 
for forage production and grzing. 

PUR4/6D - Mapped on inclined and dissected or 
gullied landscapes with slopes ranging between 15- 
30%. Slopes immediate to the gullies are often steeper 
than 30%. Areas are used for grazing. 

PUR6 
This soi1 unit contains 6030% Grthic Dark Brown 

Chemozemic soils on medium textured till - Purescape 
and 2040% on gravelly, medium textured ice-contact 
material. The ice-contact material occurs sporadi- 
cally throughout the unit, but is generally associated 
with esker and kame landform fe&rres.~ The coarse 
fragment content of the sandy loam to loam textured 
ice-contact material varies from 15-50%. The coarse 
fragments are of variable sizes, however cobbles are 
rare. Rego Dark Brown Chemozemics on these parent 
mater& and Gleysolic soils, associated with depres- 
sional areas, are common inclusions. 

Two topographie phases of this soi1 unit were rec- 
OgIliXd 

PUR6/4 - Mapped on ridged and hummocky land- 
scapes with slopes ranging between 5-9%. Areas are 
used for forage production and grazing. 

PUR6/5 - Mapped on ridged and hummocky land- 
scaps with dominantly 9-15% slopes. Areas are pri- 
marily used for grazing. 

PUR7 
This soi1 unit contains 50-70% Grthic Dark Brown 

Chemozemic soils on medium textured till - Pures- 
cape and 2040% Solonetzic soils on till and lacustrine 
materials. The Solonetzic soils ate generally associ- 
ated with lower slope positions. Distinctive features 
of the unit am the presence of emded pits and uneven 
growth of the native vegetation. Grthic Dark Brown 
Chemozemic soils, developed on a medium textured 
lacustrine veneer over till, and saline soils are present 
in minor amounts. 

One topographie phase of this soi1 unit was recog- 
nimi. 

PUR7/3 - Mapped on undulating landscapes with 
2-5% slopes. Dehneations of tbis unit are witbin the 
Twin River Grazing Reserve, therefore grazing is the 
dominant land use. 

PUB21 
Tbis soi1 unit contains 50-80% Grthic Dark Brown 

Chemozemic soils - Purescape and 20-50% Grthic 
-Black Chemozemic soils - Beazer. Bath soils are 
developed on medium texttned till. Delineations of 
this soil unit are mapped in the transitional area bor- 
dering the Dark Brown - Black soi1 zone line. The 
Beazer soils are generally found on north facing slopes 
and in ,lower slopes positions. Rego Dark Brown 
Chemozemics on till are present on the Upper slopes 
and crests of some knolls in minor amounts. Culti- 
vated areas usually have a greater proportion of these 
eroded soils, but they occupy less than 20% of the area. 
Gleysolic soils associated witb sloughs are also com- 
mon inclusions. 

Two topographie phases of this soi1 unit were rec- 
ognized. 

PUBZ1/4 - Mapped on hummocky morainal land- 
scapes where slopes range between 5-9%. Amas are 
used for grain production. 

PUBZl/S - Mapped on hummocky landscapes with 
9-15% slopes. Areas are dominantly used for grazing, 
some miner portions are cultivated. 

PUB22 
This soi1 unit contains 4060% Chthic Dark Brown 

Chemozemic soils on medium textured till - Pures- 
cape, 2040% Grthic Black Chemozemic soils on till- 
Beazer, and 15-30% Gleysolic soils, which are associ- 
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ated witb sloughs. Delineations of this soi1 unit are 
mapped in the transitional area bordering the Dark 
Brown - Black soil zone line. The Beazer soils are 
generally found on north facing slopes and in lower 
dope positions. Rego Dark Brown Chernozemics on 
till are present on tbe Upper slopes and crests of some 
knolls in minor amounts. Cultivated areas usually 
have a greater proportion of tbese eroded soils, but they 
occupy less than 20% of the area. 

Gne topographie phase of the PUBZ2 soil unit was 
recognized. 

PUBZV5 - Mapped on hummocky pitted morainal 
landscapes with 9-15% slopes. Grazing is the domi- 
nant land use. Some portions of these map units ate 
cultivated. 

PUBZI 
Tbis soi1 unit contains 50-70% Grthic Dark Brown 

Chemozemic soils developed on medium textured till 
- Purescape, 20-30% Grtbic Black Chemozemic soils 
on till - Beazer, and 2040% eroded, thin or Rego Dark 
Brown Chemozemic soils. These eroded soils occur 
on the tops and Upper slopes of the knolls. Deline- 
ations of this soi1 unit are mapped in the transitional 
area bordering the Dark Brown - Black soi1 zone. 
Beazer soils are generally found on north facing slopes 
and in lower slope positions. Dark Brown Cher- 
nozemic soils, developed on till veneers over weatb- 
eted bedrock, are present as inclusions. These latter 
soils are generally restricted to Upper slope positions 
of the landscape. 

One topographie phase of this unit was recognized. 
PUBZ4/4 - Mapped on hummocky and/or inclined 

landscapes where slopes generally range between 5- 
9%. Ans are primarily used for grain production. 

PUHEl 
This soi1 unit contains 40-O% Grthic Dark Brown 

Chemozemic soils, developed on medium textured till 
- Purescape and 30-50% on fine textured lacustre-till 
- Hegson. Gn gently undulating landscapes, Pures- 
cape soils are generally found on the upper slope 
positions. Gn long inclined slopes, Purescape and 
Hegson soils are sporadically intermixed within the 
delineation. Gleysolic soils, associated with depres- 
sional areas, occur in minor amounts. Dark Brown 
Chemozemic soils developed on a medium textured 
lacustrine veneer over till as well as Rego Dark Brown 
Chemozemics developed on all of these parent mate- 
r&, are each present in amour-ns occupying less than 
10% of the delineation. 

One topographie phase of this soi1 unit was recog- 
niz4xI. 

PUHE1/3 - Mapped on undulating and inclined 
landscapes with 2-5% slopes. Areas are used for grain 
production. Delineations on the Twin River Grazing 
Reserve are used for grazing. 

PUHE2 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils, 4060% developed on medium textured 
till - Purescape, and 2040% on fine textured lacustro- 
till - Hegson, as well as 15-30% Gleysolic soils. These 
wet soils are associated with the depressional areas. 
Purescape soils generally occupy the higher landscape 
positions while Hegson soils are found in tbe lower 
slope positions. In delineations which are cultivated, 
Rego Dark Brown Chemozemic soils, developed on 
these parent mater&, may be present in minor 
NllOUlltS. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

PUHE2/4 - Mapped on hummocky landscapes 
where slopes range between 5-9%. Areas are primar- 
ily used for grain production. 

PuLU 
This soil unit contains Grthic Dark Brown Cher- 

nozemic soils 4060% developed on medium textured 
till - Purescape and 2040% on medium textuted lacus- 
trine veneer over till - Lupen, as well as 2040% 
Solonetxic soils, also developed on these parent mate- 
rials. Purescape and Lupen are found randomly 
throughout the delineations. The Solonetzic soils are 
associated with me small drainage ways, which are a 
common feature of mis unit. Gleysolic soils occur 
within these drainage ways, in minor amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

PULU7/3D - Mapped on inclined and dissected 
landscapes on the benches bordering tbe South Milk 
River. Areas are used for grazing, primarily because 
delineations occur within the Twin River Grazing Re- 
serve. 

2.3.43 Rinard (RND) soil description. 

Rinard soils are Grthic Black Chemozemics devel- 
oped on gravelly, coarse textured glaciofluvial mate- 
rial (Pigure 41). These soils are usually confined to 
terraced, bench areas within river valleys. Rinard soils 
wem mapped on the Milk River Upland, Cardston 
Plain and in the Rocky Mountain Foothills, in the 
2A(H) and 2H agroclimatic zones. 
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Figure 41. RND soi1 profile. 

Selected characteristics of RND (ranges in brackets). 

Topsoil SUbSOil Parent Matedal 
WAP) @ml K-“W 

thickness, cm 10(6-13) 20 (17-V) @ 30 (2540) 

textural class GLS (GSGSL) GLS (GS-GSL) Gravel 
‘c.f. content, % 15 (O-25) 30 (20-60) 60 (4580) 

PH 6.3 6.3 7.4 

organk math, % 8 

CecQ aqulv., % - 7 

l Charse fragment contents by vol~~me. 

Special Note: ‘IXe coarse fragment content is greater than 
50%, on a weighted average bah, for the control section. 

Rinard Soi1 Unit and Map Uni& 

RNDl 
This soil unit contains 60-80% Rinard soils. Orthic 

Black Chemozemic soils developed on a medium tex- 
tured glaciofluvial veneer (3Ocm) over grave1 - Black- 
foot, occur in amounts varying from lO-30%. 
Blackfoot soils are usually associated with lower land- 
scape positions. However, on gently undulating land- 
scapes these two soils are randomly intermixed. Other 
Black Chemozemic soils present in minor amounts 
include soils developed on a medium textured lacus- 

ttine blanket and on coarse textured glaciofluvial ma- 
terials. 

Two topographie phases of this soi1 unit were rec- 
0gnizecL 

RNDl/3 - Mapped on terraced landscapes which 
are generally level to undulating on the tread amas. 
Slopes range between 2-5%. Steeper slopes are asso- 
ciated ~4th the risers. (ie. slopes behveen different 
terraces). Forage production is the main land use, 
although some amas are used for grain production. 

RND1/4 - Mapped on termced landscapes which 
are hummocky on the termcedportions. The dominant 
slopes range between 59%. Steeper slopes are asso 
ciated with the risers (slopes between different ter- 
races). Areas are primarily used for forage production. 

2.3.44 Rockford (RFD) soil description. 

Rockford soils are Orthic Black Chemozemic soils 
developed on gravelly, medium textunzd glaciofluvial 
or ice-contact material. These soils were mapped on 
the Milk River Upland, Cardston Plain and in the 
Rocky Mountain Foothills, in the 2A(H) and 2H agro- 
climatic zones. 

Selected charactaristics of RFD (ranges in brackets) 

TopsoU SUbSOil Parent Material 
(MAPI @ml (-w 

thickness, cm 12(9-E) 20 @ 35 

tedural dass L GL GL (GLSGCL) 

‘c.1. content, % 15 (w-35) 25 (535) 35 w-w 

PH 6 (5-7) - 

organk matter, % 6(6-10) - 

caco3equiv,% - 13 (Q-15) 

l Coarse fragment content by volume. 

Special Notez ‘Ihe coarse fragments vaty in size between 
10-35 cm in diameter (cobbles and stones). ‘IXe coarse 
fragment cxmtent is 35% or more, based upon a weighted 
average basis for the umtrol section. 

Rockford Soi1 Unit and Map Unit. 

RFDi 
This soi1 unit contains dominantly (6080%) Rock- 

ford soils. Other Black Chemozemic soils present in 
minor amounts include soils developed on medium 
textured tifl, and on till or ice-contact materials, in 
which the coarse fragment content is between 1535%. 
Rego Black Chemozemic soils developed on tbese 
materials occur in small amount.s, especially on the 
tops of knolls in cultivated amas. 
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One topographie phase of this soi1 unit was recog- 
nid 

RFD1/3-4 - Mapped on undulating to hummocky 
landscapes witb 3-9% slopes. Areas are used for graz- 
ing and trop production. Upon cultivation, surface 
stoniness is a severe hindrance. 

2.3.45 Rough Broken Miscellaneons Map Units. 

RBl 
The RB 1 miscellaneous azonal map unit consists of 

roughly equal proportions (4060%) of Grthic and 
Rego Chemozemic soils, developed on a variety of 
parent materials, generally morainal and fluvial depos- 
its. Black and Dark Brown Chemozemic profiles are 
present in varying amounts, depending upon the geo- 
graphie location of the delineation in relation to the soil 
me line. Regosolic soils and bedrock outcrops are 
present in minor amounts, less than 20% each. 

This undifferentiated azonal map unit is used for 
describing the steep slopes associated with river, 
stream and spillway valleys. The slopes within these 
unitsarevariable,but theyaregreaterthan 10%. These 
side slopes are generally stable since they are covered 
with grass and shrub vegetation. However, minor 
portions of this unit are susceptible to downslope 
creep, especially the steeper slopes which are associ- 
ated with active gullies. These erodible areas are un- 
vegetated and the soils are weakly developed. 

Delineations of this map unit are used for grazing. 
The carrying capacity is low and the excessive topog- 
raphy may limit accessibility. 

RB2 
The RB2 miscellaneous azonal map unit consist of 

Rego Chemozemic soifs 4060% developed on a va- 
riety of parent mater&, generally morainal and fluvial 
deposits. Bedrock outcrops, the differentiating char- 
acteristic of RB2 fïom RBl units, are present in pro- 
portions varying between 20-70%. Orthic 
Chemozemic soils occur in minor amounts. Black and 
Dark Brown Chernozemic profiles are present in vary- 
ing amounts depending upon the geographic location 
of the delineation in relation to the soi1 zone line. 
Regosolic soils are pmsent in minor amounts, less than 
20% each. 

This undifferentiated azonal map unit is used for 
describing the steep slopes associated with river, 
stream and spillway valleys. The slopes within these 
units are variable, but they are greater than 10% and 
the majority are greater than 30%. These slopes are 
stable, but the proportion of bat-e unvegetated spots is 
greater than on the RBl units. Therefore, a larger 

proportion of the unit is susceptible to downslope creep 
and other erosive processes. 

Delineations of this map unit are used for grazing. 
Carrying capacity is lower than RBl amas due to 
greater amounts of bedrock outcrops. The topography 
is also more excessive on RB2 amas so accessibility is 
worse than RBl units. 

This miscellaneous azonal map unit consists of 
dominantly (30-50%) Rego Chernozemic soils with 
2040% Orthic Chernoxemic soils developed on a 
variety of parent mater&, generally morainal and 
fluvial deposits. Dark Brown and Bktck Chernozemic 
profiles are present in varying amounts depending 
upon the geographic location of the delineation in 
relation to the soil zone line. Gleyed soils and Gley- 
solics, which are associated with depressional areas 
and ephemeral streams, are present in minor amounts. 
Bedrock outcrops are also common inclusions. 

This undifferentiated azonal map unit is restricted 
to steep sided V shaped drainage ways or erosional 
channels. ‘lhe RR4 map unit is different from the AV1 
map unit in that the flood plain is narrower in width, 
and occupies less than 50% of the delineation. 

RB4 areas are used primarily for grazing. 

23.46 Sakalo (SAK) soif description. 

Sakalo is an Grthic Black Chemozemic soi1 devel- 
oped on a medium textured lacustrine veneer over 
coarse textured glaciofluvial material. These soils 
were mapped on the Milk River Upland and Cardston 
Plain, in me 2A(H) and 2H agroclimatic zones. 

Selected characteristics of SAK (ranges in brackets) 

Tops00 Subsail ParentMaterial 

WAP) @ml (Ccam 

thicknees, an 12(1015) 25(20-35) @37(3Ow 

texlursl chss L (CL) L(SLU) Ls(SLS) 

PH 6.5 (6-7) 6.5 (S-7) 7.6(6.54.0) 

cqankmaltsr,% 7(58) - 

csco3equiv, % - - 8(5-12) 

Sakalo Soi1 Units and Map Uni& 

SAKNl 
This soil unit contains 4040% Sakalo soils and 

2040% Grthic Black Chemozemic soils developed 
on coarse textmed glaciofluviai - Knight. Other Grthic 
Black Chernozemic soifs developed on medium tex- 
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tured lacustrine and till occur in minor amounts. 
Ehded or Rego Black Chemozemic soils on these 
parent mater& are present in minor amounts. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

SAKN1/3 - Mapped on undulating landscapes with 
dominantly 2-5% slopes. Some steeper topography 
may occur at the inclusion level. Delineations are 
primarily used for forage production. 

SAS01 
This soil unit contains 4060% Sakalo soils and 

30-50% Grthic Black Chernozemic soils developed 
on medium textured lacustrine - Standoff. Standoff 
soils genemlly occur in the lower slope portions of the 
landscape, while Sakalo soils are present in the higher 
landscape positions. Also on the knolls, Grthic and 
Rego Black Chemozemic soils, developed on coarse 
textured glaciofluvial mater&, are present in minor 
amounts. In depressional areas, Gleysolic soils are 
found in small amounts. 

One topographie phase of the SAS01 soil unit was 
recognized. 

SASOl/ - Mapped on undulating landscapes with 
slopes ranging behveen 2-5%. Areas are used for 
forage production. 

SAS04 
This soil unit contains approximately equal propor- 

tions (30-50%) of Sakalo soils, and Grthic Black Cher- 
nozemic soils developed on medium textured 
lacushine - Standoff. Eroded, thin or Rego Black 
Chemozemic and Regosolic soils on similar mater& 
also occupy 2040% of the delineation. These eroded 
or weakly developed soils occur randomly throughout 
delineations. Gther common inclusions are Grthic 
Black Chemozemic soils developed on medium tex- 
tured lacustrine veneer over grave1 and on coarse tex- 
tured glaciofluvial. In delineations near the Dark 
Brown - Black soil zone line, some equivalent Dark 
Brown soils on the previously mentioned parent mate- 
rials are present. 

One topographie phase of the SAS04 soil unit was 
l-ecognized. 

SASG4/3 - Mapped on tmdulating landscapes with 
2-S% dopes. kas are used for grain production. 

2.3.47 Saline (S) Miscelheous Map Unit. 

This miscellaneous azonal map unit includes 60- 
80% saline soils developed on various parent materials 
(ie. lacustrine, till or glaciofluvial). Saline soils con- 
tain concentrations of soluble salts which result in the 
soil having an electrical conductivity value of greater 
than 4mS. These areas may be recognized in the field 

by the presence of white salt trusts on the surface, 
especiahy in areas devoid of a vegetative caver. The 
presence of salt tolemnt vegetation, such as kochia and 
foxtail barley, also indicate the existence of salts within 
the soi1 profile. 

The S spot symbols are used to identify saline areas 
smaller than 5 ha in size. Areas greater than 5 ha, are 
delineated and labeled with an S symbol or amalga- 
mated within “3” soil map units. 

Within the M.D. of Catdston, saline amas occur 
primarily in the vicinity of Magrath, theleavitt valley 
and isolated areas on the Car&ton Plain (ie. the Wool- 
ford area). 

Saline axas are of limited agricultural use. 

2.3.48 Sexton (SXT) soil description. 

Sexton is an Grthic Humic Regosol developed on 
medium to coarse textured glaciofluvial. These soils 
were mapped in areas associated with coulee or spill- 
way landforms, thus the textures of the patent material 
is extremely variable. These soils were mapped on the 
Verdigris Plain, in the 2A agroclimatic zone. 

Sexton soils have a weakly developed, sandy loam 
to loam textured Ah horizon, roughly 10-20 cm thick. 
Calcareous, sandy loam to kramy Sand textured parent 
material directly underlies the surface Ah horizon. 
Some profiles exhibit cumulic characteristics. 

Sexton Soi1 Unit and Map Unit. 

SXT3 
This map unit consists of roughly equal propor- 

tions, 30-50% Sexton soils and Cumulic Humic 
Regosols developed on similar parent materials. Sa- 
line phases of these Humic Regosols occur in signifi- 
tant (204%) proportions. Chthic and Rego Dark 
Brown Chemozemic soils are present in minor 
amounts. Some of these Chemozemic soils may bc 
salinized. 

Gne topographie phase of this soi1 unit was recog- 
nized 

SXT3/2-3 - Map unit confined to the coulee or 
spillway bottom land areas of Middle Coulee, where 
the slopes are less than 5%. These areas arc of littIe 
agricultural significance, due to the presence of salts, 
low natural fertility and low moisture holding capacity. 
Grazing is the dominant land use. 

2.3.49 Shandor (SND) soil description. 

Shandor is an Grthic Black Chemozemic soil devel- 
oped on fine textured slopewash material derived from 
shale be4irock These soils were mapped on the Milk 

48 



River Upland and Cardston Plain, in the 2A(H) and 2H 
agmclimatic zones. 

Selected eharacteristics of SND (ranges in brackets) 

TopsoH SUbsOY 

WAh) @ml 

thickness, orn 10 (9-15) 25 (2040) 

textural ch .SiC sic 

PH 6.5 7.0 

organkmatter,% 6 - 

Psreot Malwial 
(0 

@~w-w 

sic 

7.0 

caco$equiv,% - - 10 (5-15) 

Special Note: ‘IXe parent matehl cantains less than 5% coarse 
fragments by volume 

Shandor Soi1 bits and Map U&s. 

SND2 
This soi1 unit contains dominantly (SO-70%) Shan- 

dor soils and 1530% Gleysolic soils. These wet soils 
are associated with depressional amas. Eroded, or 
Rego Black Chernozemic soils are present in minor 
amounts. Sale bedmck outcrops occur in some de- 
lineations, in amounts of less tban 10%. Saline soils 
are sometimes associated downslope of tbeseoutcrops. 
In delineations near the Dark Brown - Black soil zone 
line, quivalent Dark Brown Chemozemic soils are 
present in variable amounts. 

One topographie phase of this soi1 unit was recog- 
nized. 

SND2/3 - Mapped on undulating landscapes with 
2-5% slopes. Amas are used for grain and forage 
production. 

!3ND4 
This soi1 unit contains Xl-70% Shandor soils and 

2040% eroded, thin or Rego Black Chemozemic and 
Regosolic soils, developed on similar materials. 
These eroded soils are found mndomly throughout 
delineations of this soi1 unit. Shale bedrock is close to 
the surface and outcrops are present in most deline- 
ations. Gleysolic and Solonetzic soils, which are as- 
sociated with depressional areas and drainage ways, 
occur in minor amounts. In delineations near the Dark 
Brown - Black soi1 zone line, equivalent Dark Brown 
Chemozemic soils are present in variable amounts. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

SND4/3 - Mapped on undulating generally bedrock 
controlled landscapes with slopes ranging between 
2-5%. Areas are primarily used for forage production. 

SNHLl 
This soil unit contains approximately equal (30- 

50%) proportions of Shandor soils and Grthic Black 
Chemozemic soils developed on medium textured 
slopewash material - Hillmer. Eroded, Rego Black 
Chemozemic soils developed on similar mater& are 
present in minor amounts. In delineations near the 
Dark Brown - Black soi1 zone litre, equivalent Dark 
Brown Chemozemic soils are present in variable 
UllOUlltS. 

Gne topographie phase of the SNHLl soi1 unit was 
mgnized. 

SNHL1/4D - Mapped on inclined and dissected 
landscapes with 59% dominant slopes. Some steeper 
topography may be asscciated with drainageways or 
dissections. Areas are primarily used for grazing, 
some for grain production. 

2.3.50 Standoff (SOF) soil description. 

Standoff is an Chtbic Black Chemozemic devel- 
oped on medium textured lacustrine. Standoff soils 
were mapped on the Milk River Upland and the Card- 
ston Plain, in the 2A(H) and 2H agroclimatic zones. 

Selected characteristics of SOF (ranges in brackets) 

TOpSdl Subsail Parent MatefiaI 
IAhlAd fBm) (ccalck) 

thkkness,cm 17(11-23) 40 (s-45) @~w-w 

textural dase L (SiLCL) L (SiLSiCL) CL (SiLSiC) 

PH 5.8(5.7-6.3) 6.0(5.86.3) 7.4 

organk matter, % 9 (7-14) 2(04) - 

caco3equiv, % - - 14 (W-18) 

Standoff Soi1 Units and Map Units. 

SOFl 
This soi1 unit contains dominantly (70-90%) Stand- 

off soils. Other soils which are present in minor 
amounts include Grthic Black Chemozemics devel- 
oped on medium textured tiI1 and medium textured 
lacustrine over gravel. These inclusions are genemlly 
found near the edge of the delineations where lacus- 
trine material becomes shallower and the underlying 
till or grave1 occur within the control section, or at the 
surface. Gleysolic soils, associated with the depres- 
sional amas, occur in minor amounts. 

Gne topographie phase of this soi1 unit was recog- 
nized 
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SOF1/3 - Mapped on undulating to level landscapes 
with 2-5% slopes. Areas are used for forage and grain 
production. 

soF2 
This soil unit contains 60-80% Standoff soils and 

15-30% Gleysolic soifs. These wet soils are associated 
with depressional amas and drainage channels. Grthic 
Black Chemozemic soils developed on medium tex- 
tured till are present as inclusions. These inclusions 
are generally found near the edge of the delineations, 
whe~ the lacustrine material becomes shallower and 
the underlying till occurs at the surface or within the 
control section. Saline soils are also present in minor 
ZUTlOlllltS. 

One topographie phase of this soi1 unit was recog- 
nized. 

SOF2/3 - Mapped on undulating landscapes. 
Slopes range from 2-5%. Areas are used primarily for 
forage production. 

23.51 Spruce Ridge (SPR) soil description. 

Spruce Ridge soils are Grthic Gray Luvisols devel- 
oped on medium textured, moderately calcareous till. 
The till is dominantly of Cordilleran origin. These 
soils were mapped in the Rocky Mountain Foothills, 
in the 5H agroclimatic zone. 

Selectad charactetistics of SPR (ranges in brackets). 

Horizons. 
Ae Bl SC 

tbieknaas, onl 16(825) 50 w-w @n,WlW) 

laxtural daaa SLO-1 CL (CL-C) L 0-W) 
‘cf. contenl, % 5 10(5-20) 20(1060) 

PH 5 5 (54 6.5 (57.5) 

organkmatteq% 4.5(3.56.9) 2.4 (1.82.8) - 

‘Coarse fragment content byvoluma. 
Additional Soil Notes: lhe mineral surface is covered 
with a litter layer which is usually 5-10 cm thick. The Bt 
horizons are well developed, having moderate angular 
blocky struchne and many thick clay ski. Within the 
control section. calcareous horizons were not encountered, 
but the parent material does contain CaC03. 
The lithology of the underlying bedmck is complex in the 
Foothills area where Spruce Ridge soils were mappcd. 
Rock types include sandstone, siltstone and shale. The 
weatherability and proximity of the bedrock to the surface 
influences the texture of the till on which these soils are 
developed. Therefore, the texhual range of the BC hori- 
zon is extremely variable. 
Similarly, the coarse fragment content of the till is ex- 
tremely variable. ‘l’he content ranges fiom 10-6055. A 

similar range of the coarse fragment percentage for the till 
was noted in Waterton Park (Caen et al. 1974). Generally 
the coarse fragment content of the Spru02 Ridge soils is 
approximately 20%. 

Spruce Ridge Soi1 bits and Map Units. 

SPRl 
This soi1 unit contains dominantly (50-70%) Spruce 

Ridge soifs. Orthic Gray Luvisolic soils developed on 
a till veneer over bedrock and Dark Gray Luvisolic 
soils on till are common inclusions. On slopes with a 
soutbem aspect, Grthic Euhic Brunisolic soils devel- 
oped on a till veneer over bedrock occur in minor 
WTlOlllltS. 

Gne topographie phase of this soi1 unit was recog- 
nized. 

SPR1/4-5 - Mapped on rolling to inclined Land- 
scapes where dominant slopes range between 6-1596. 
The areas are used for grazing, but tbe carrying capac- 
ity is low due to the relatively dense forest caver of 
pine and spruce trees. 

SP:F 
This soit unit contains 4060% Spruce Ridge soifs. 

The remaining portion of the soils consists of Regoso- 
lit or Brunisolic-like soifs developed on medium tex- 
tured slopewash, colluvium or mass-wasted till. These 
soils are influenced by the action of gravity. Thete- 
fore, these soils are weakly or poorly developed and 
the disrupted horizons are diffrcult to identify. At 
lower elevations whem slopes are more stable, Dark 
Gray Luvisolic soils on medium textured till occur as 
inclusions. 

A visualfy distinguishing feature of this delineation 
is the presence of gullies, slumps and seepage tracts 
where Rubus sp. and aspen are prevalent. The forest 
caver of the remaining portion, between tracts, con- 
sists of dominantly pine and spruce tmes. 

One topographie phase of this soi1 unit was recog- 
nized. 

SP:F/7-8 - Mapped on suongly inclined, unstable 
landscapes where slopes range between 30-70%. 

2.3.52 Tough Creek (‘NC) soil description. 

Tough Creek soifs are Grthic Gray Luvisols devel- 
oped on a medium textured, moderately calcareous till 
veneer over pamlithic bedrock of various lithologies. 
The till is dominantly of Cordilleran origin. These 
soils are confined to the Rocky Mountain Foothills 
physiographic region, in the 5H agroclimatic zone 
(Figure 42). 
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Figure 42. Distribution of Tut soils. 

Selectsd characterlstics of TUC (ranges in brackets). 

HOrbOlbS. 
Ae Bl II Bc 

thlckneas, cm 14 (8-20) 50 w-w @70 (50-100) 

taxlufsl clsaa L PL) c (cccl fx v-c) 

‘cf. content, % 5 10 (5-20) 20 (1 O-60) 

PH 5 5 (54) 6.5 (5-7.5) 

organkmttar,% 4.5(X5-5.9) 2.4 (1.82.8) - 

l Cwsa fragment content bywlume. 

Additional Soil Notes: The mineral surface is covered 
with a litter layer which is usually 5-10 cm thick. ‘fhe Bt 
horizons are well developed, having moderate angular 
blocky structure and many thick clay skins. 
The lithology of the underlying bedrock is complex in the 
Foothills area, where Tough Creek soils were mapped. 
Bedrock types include sandstone, sihstone and shale. The 
weatherability and pmximity of the bedrock to the surface 
infhmxs the texture of the till on which these soils are 
developed. ‘Iherefore. the textural range and coarse frag- 
ment content of the IIBC horizon is extremely variable. 
Horizons developed in the residual material are often non 
c.ahmms within the control section (100 cm of the sur- 
face). 

Tough Creek !hil Units and Map Units. 

TuCl 
This unit contains 50-70% Tough Creek soils. Gr- 

thic Gray Luvisols developed on medium textured till 
- Spruce Ridge, commonly cccur in amounts up to 
20-30%. These latter soils may be tandomly distrib- 
uted throughout the delineations, although they are 
generally associated with mid to lower slope positions. 

Orthic Eunic Brunisolic soils developed on a medium 
textured till veneer over weathered bedrock are usnally 
present, on tops of ridges. Dark Gray Luvisolic soils 
developed on till of variable thickness are also found 
in minor amounts, nsually associated with areas of 
aspen forest caver and open shrub vegetation. 

Grie topographie phase of the TUCl soi1 unit was 
lt4mgnized. 

TUC1/5-6 - Mapped on inclined to rolling bedrock 
controlled landscapes with the predominant slopes 
ranging between g-302. Delineations are covered 
with a pine forest with some aspen. Areas are used for 
grazing, but have a low carrying capacity. 

TUSPl 
The soils of this unit are diverse and complex in 

terrns of their composition and spatial arrangement. 
The dominant soils are Tough Creek and Grthic Gray 
Luvisolic soils developed on thick deposits of medinm 
textured till - Spruce Ridge. The areal extent of these 
soils is approximately 2040% each, within the deline- 
ations. 

The other soils found in delineations of this map 
unit occur in characteristic landscape positions. The 
landscapes consist of a series of bedmck controlled 
ridges. In the valleys, Gleysolic soils &veloped on 
fluvial deposits of variable texture are found in asso- 
ciation with the floodplain of the creeks. These soils 
occupy a mlatively minor proportion of the unit, but 
are important from a land use perspective. On the long 
side slopes of the ridges, them are ephemeral streams 
and seepage tracts where the shrub vegetation caver is 
abtmdant ‘Ile soils in these amas consist of slopewash 
material. Soils a8sociat.ed with these tracts bave thick, 
organic rich surface horizons often 30-40 cm thick. 
Al80 present on these side slopes in minor amounts, 
are Dark Gray Luvisolic soils on till of variable thick- 
ness. Gn the tops of the ridges, Grthic Eunic Bruniso- 
lit soils developed directly on residual material and/or 
a till veneer over weathered bedrock occur in minor 
amounts. Also, bedrock outcrops may be present in 
small amounts. Chthic Gray Luvisolic soils developed 
on stony, medinm textured, Cordilleran till - Westcas- 
de, are present at elevations above 1700 m. 

Forest caver consists of pine, spruce and aspen 
tr&X. 

Gne topographie of this soil unit was mcognized. 
TUSP1/6-7 - Mapped on ridged, hummocky and 

inclined landscapes where slopes dominantly range 
between 154%. Portions of the areas are nsed for 
grazing, however the carrying capacity is low. 
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2.3.53 Van Cleeve (VAC) soil description. 

Van Cleeve soils are Orthic Dark Brown Cher- 
nozemics developed on a medium textura moder- 
ately calcareous till veneer over pamlithic bedrock 
(Figure 43). Van Cleeve soils werc mappcd on the 
Verdigris and Three River Plains and is confmed to the 
2A agroclimatic zone. 

One topographie phase of this soi1 unit was recog- 
nized. 

VAC4/5 - Mapped on ridged and inclined bedrock 
controlledla&capes where slopesrange from9-15%. 
Areas are used for grain and forage production. 

2.39 Westcastle (WCT) soi1 description. 

Westcastle soils are Orthic Gray Luvisols devel- 
opecl on stony, me4iium texture4! till. These soils were 
mapped on the Mokowan Butte and at elevations 
above 1750 meters. Their anzal extent are confined to 
the Rocky Mountain Foothills physiographic region, 
in the 5H agroclimatic zone. 

Selected Characteristics of WCT (ranges in brackets) 

Horkcns. 
Ae m 

Ftgure 43. VAC soi1 profile. Consista of a till veneer 
over residual material of 45 cm. Competent 
bedrockisat75cm. 

Selected characteristics of VAC (ranges In brackets) 

Topsoil Subaoil Parant Materlal tlaaldual 
(AhIAp) (Bm) (C&Ck) (IlCk) 

thickness,cm lO@-17) 25(10-35) @35(20-50) @70(3595) 
textural ch L(SiLCL) L(SiL-CL) SiCL(L-SiCL) L(SLSiCL) 
* cf. conte* % 5 (~15) cl5 cl5 

PH 7.5 (68) 7.5 (6.5-6) (7.5-g) 6 

organk matter, % 6 (5-7) 2(W) - 

caco3squiv, % - - 15 20 

l Coarw fragment content by volume. 

Van Cleeve Soil Unit and Map Unit. 

VAC4 
This soil unit contains40-60% Van Cleeve soilsand 

204% Rego Dark Brown Chemozemic and Regose 
lit soils developed on similar parent materials. These 
eroded or weakly developed profiles occur near the 
crests of ridges or on exposed knolls. They appear as 
lighter coloured patches when land is bare and dry. 
Orthic Dark Brown Chemozemic soils developed on 
medium textured till occur in amounts up to 20%. 
Bedrock outcrops are also present in minor amounts. 

thicknaaa, cm 15 (12-21) 45 (35-65) 

textural dass SL (L) L w 

‘cf. conlent, % 40 50 (40-70) 

PH 4.3 5 (4.5-5.5) 

organk math, % 3 (26) 

* Coarse fragment contant by volume. 
Additional Soil Notes: The minerai surface is covered 
with a LFH layer varying in thickness from 2-10 cm. l’be 
Bt horiznns are well developed having medium, moderate 
angblar blocky struchmz and thick clay Ans. Calcareous 
horinms are net encomkred witbin 150 cm of UK surface. 

~mpaxu;material of Westcastle soils is Coniilleran till 
7 Kansan age (Horberg 1954. Karlstro~~~ pers. 

cornm. 1984). Thistillis~queinthatthematenalhasa 
distinctive pinkish tinge and the majority of the coarse 
fragments are greater tban 25 cm in diameter. 

Westcastle Soil Unit and Map Unit. 

wCTu3-4 
This soil unit is confined to the plateau area on 

Mokowan Butte, in this M.D.. Tbe unit contains 
dominantly (70X1%) Westcastle soils. Eutric Bruni- 
sols developed on similar materials may be present in 
minor amounts. 

One topographie phase of tbis soi1 unit was recog- 
nized. 

WCI’1/3-4 - Mapped on an undulating to hum- 
mocky landscape with 3-9% slopes. Delineations may 
be used for grazing. However, the carrying capacity is 
low and accessibility to the area is very poor. 
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PART 3. INTERPRETATIONS. 

This chapter describes the rationale and factors 
involved in the rating of soi1 map units for three 
agricultural land use practices. Relevant data specific 
to soil series for engineering interpretations are also 
included in the second portion of this chapter. 

3.1 Agricultural Land Use Iuterpretatious. 

The soi1 map units in the MD. of Cardston were 
rated for dryland agriculture, irrigation capability and 
grazing productivity. The generalized interpretive 
ratings for each map unit are listed in Table 6. The 
ratings for each land use practice are based on a seven 
class system. Class 1 has no limitations, while class 7 
amas are unsuitable for any form of agricultural use. 
The additional alphabetical symbols indicate the most 
limiting factors for specific ratings. The symbols are: 

B - excessive brush caver 
C - climatic limitations - either insufficient pre- 

cipitation or shortened growing season. 
D - undesirable soi1 structure 
E - erosion damage - shallow depth to lime 

layer, surface horizon permanently 10% 
F - low namral fertility 
G - steep slopes (specific to Land Class Branch) 
J - small fïeld sire (specific to Land Class 

Branch) 
M - low moistnre holding capacity 
N - excessive salinity 
P - excessive stoniness 
R - shallow depth to bedmck 
T - adverse topography 
W - excessive wetness 

3.1.1 Soi1 Capability for Dryland Agriculture. 

The dryland agricultural capability rating system of 
soil map units in the M.D. of Cardston is based on the 
classification scheme derived for the Canada Land 
Inventory (CLI). The guidelines and classes are out- 
lined in Soi1 Capability for Agriculture in Alberta, 
(Alberta Environment 1977). 

Climate is the initial stratification factor consid- 
ered, then soil map unit characteristics are assessed, in 
the determination of dryland agriculture capability rat- 
ings. Five agmclimatic zones are recognized in the 
M.D., as shown in Figure 3. These zones are approxi- 
mately the same as on the provincial agroclimatic map 
(Bowser 1967), with the addition of the 3H zone. This 
additional zone is restricted to the non-forested portion 
of the Foothills physiographic region, where the frost 
free period and number of growing degree days are less 

than to the east. Production of forage crops and graz- 
ing are the diagnostic land use practices of the 3H zone. 

After the agroclimate has been considered, then 
additional soil map unit characteristics, such as texture, 
surface stoniness, topography etc., are accounted for in 
the determination of the final capability rating. 

The extent of the different agriculmral capability 
classes within the M.D. is shown in Table 2. 

Table 2. Areal extent of dryland agricultural capabllity 
classes in the MD. of Cardston. 

Defin#ion Ares % 

lhesa soils have no signkant 
Iknitationsto uw for common 
cubledcmp 

These SAS bave moderaB limitations 
that resbict tJle range of cmps or 
require rnoderate consefvatin 
prak 

These sols have moderately sevem 
liiitatkx3s that restrict the range of 
aops or require spedal wnwva- 
bn pfactiœs 

Thess soils have severe limitations 
ihat restrict the range of cmps mat 
œn be gmwn or requke speical 
axwvaiion pmctiœs or bolk 

These soi16 bave vefy severe limit- 
atins that resbict their capabiky to 
pmduang perennial forage cmps 
and impmvement pfacticas am 
fwhble. 

These soi15 are oniy capak of 
pmdudng perennial forage cmps 
and impwement pmctiœs am 
not feasible. 

0 0 

84007ha 26 

12097Oha 36 

60465ha 18 

30243ha 9 

36963ha 11 

A generalized map depicting the distribution of the 
dryland capability ratings for the M.D. is shown in 
Figure 44. 

3.1.2 Soi1 Capability Ratings For Irrigation. 

Soi1 capability of soil map units for irrigation was 
determined in two ways. Ratings from both ap 
proaches are included in Table 6. ‘Ihe Land Classifi- 
cation Branch ratings were determined following the 
guidelines outlined in the Procedures Manual for Land 
Irrigabilty Classification in Alberta (1983). This ap- 
proach considers solely soil and landscape limitations. 
The other approach (Irrigation Capability) considers 
climatic limitations, before soi1 and landscape tàctors. 
Subsequently, there is a difference between the two 



Capability Classes fol 
Dryland Agriculture 

Tp2 

TP’ 

R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19W4 
.T. .a - ., _ ^.__ ._ _ ._. . 

ratings. Chmatic nXrictions are important, since the 
length of the Frost fïee period limits the feasibility of 
cropping options. Different crops have variable eco- 
nomic retums. Therefore, because forage crops are 
less lucrative than vegetable crops, tbe benefïts of 
installing expensive irrigation systems in the Foothills 
may be more difficult to justify than on tbe Plains 
around Lethbridge. Table 3 is the correlation table 
used as a preliminary stratification in determining irri- 
gation capability ratings. 

Tabie 3. Correlatlon between agroclimatic zone and irriga 
tion capabllity clasa for climate. 

Agroclimatic zone Climata rating for 
krigation capabiltty 

2A 2c 

2AH,2H 3c 

3H 5c 

5H NI (non irrigable) 

The irrigation suitability ratings in Table 6 are 
broad in scope, intended for tbe estimation of the 
regional distribution of irrigable and non irrigable 
land. The rating of individual parcels of land would 

require the collection of more detailed on-site informa- 
tion. The collection of such site specific datais beyond 
the scope of tbis soil survey. 

Tbe areal extent of the irrigation capability classes 
are summarized in Table 4. 

Table 4. Areal extent of irrigation capability classes within 
the ND. of Cardston. 

class Minition Araa % 

2 Good irrigation land wilh modarate 16801 ha 5 

3 Fair irrigation land tith modatat- 141132ha 43 
ely sevem limitations 

4 Land in this class has sevem 2U162 ha 6 
limitations br irdgation and 
requkes irrigation and requires 
special trop, soi1 and waW 
management pmckes 

5 Land in this clas is considered not 87267ha 26 
Uabls br itigalbn undsr existing 
conditions but has sufkiint poteniial 
b3 errant additional Mvestigation or 
imprwement 

6 Non itigable tard. 53766ha 16 
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Of 

The remaining 4% of the MD. occurs in the 5H 
agroclimatic zone and was not rated for irrigation due 
to climatic limitations. 

A generalized map of the irrigation capability rat- 
ings for the M.D. is shown in Figure 45. 

3.13 Grazing Pruductivity Rating System. 

The capability rating system for estimating the 
grazing productivity is based on the inherent ability of 
the soils in a map unit to produce forage. The grazing 
productivity ratings are qualitative estimates based on 
indirect measurements of soi1 characteristics, topogra- 
phy, the proportion and type of vegetation and climate. 
Climate, specifîcally the amount of precipitation, is the 
initial factor considered in determining the carrying 
capacity of a map unit. 

The potential carrying capacities and productivity 
values for each map unit was determined using regres- 
sion equations developcxi by Cannon and Nielsen 
(1984). These equations relate rainfall and soi1 char- 
acteristics to dry matter yield These dry matter yield 
estimates were compared with yield values &termined 
fiom the predicted stocking rates listed in the Guide to 
Range Conditions and Stocking Rates for Alberta 
(1976). For convenience the range in carrying capaci- 

tics and productivity values were subdivided into 7 
classes, comparable to the CL1 class system. The 
classes and the respective range in stocking rates and 
yield values are listed in Table 5. 

Table 5. Grazing capability classes in terms of stockhg 
rate and dry matter yield. 

1 <BhzVAUY .. 1550 kg/ha 
2 510 155W75 
3 C-16 775-500 
4 16-24 5m25 
5 24-36 325-220 
6 36-60 22tb130 
7 $0 ha/AW Cl30 

l assumpbns - 1 animal unit consumes 12 kg/day 
- that range is in “gwf condRion 
-a 45%vegeMive wver wry over maintained 

* hectares per animal unit year, - b convert to acr&AUM divide ty 5. 

Within the MD. of Car&ton, the majority of the 
land used for grazing is confmed to the Milk River 
Ridge and the Foothills Region. Even though the 
remainder of the M.D. is annually cultivated, the PQ- 



tential canying capacities were determined so the total 
grazing potential may be obtained. 

Figure 46 is a generalized map depicting the dishi- 
bution of grazing productivity class ratings in the 

M.D.. Areal extent of the different classe.s was not 
determined. Grazing productivity ratings for the indi- 
vidual soi1 map units are listed in Table 6, 

Productivity Classes 

7~2 

Tpl 

R29 R28 R27 R26 R25 R24 R23 R22 R21 R20 R19W4 

Ygure 46. Generalized map of grazing pmductivity rating. 

56 



Table 6. Agricultural land use iuterpretations for all soi1 map units of the survey area. 

MAPUNIT 
SYMBOL 

LAND 
DRYLAND CLASSIFICATION IRRIGATION 
CAPABILITY BRANCH RATINGS CAPABILITY 

AV1 3p6p 
AV6 5M7*6Tm 
BDCC 1/4-5 5TD 
BDNFW7 6T 
BDY 1/34 5c 
BFRN1/3 4M 
BFT1/3 4M 
BVA6/4-6 5cl-P 
BVLT1/3-4 5c 
BVNFliS-6 6T 
BZCT1/3 2c 
BZC’W3 2c%wm 
BZCT3/3 2Cw5NW20 
BZCT4/4 3TE 
BZOK1/5-6 6TR 
BZOK4/4 3TR 
BZOK4/6D 6TR 
BZR1/3 2c 
BZR1/4 3T 
BZR1/4D 4T 
BZRl/S 4T 
BZR1/5-6D 6T 
BZRlj6 6T 
BZR2/4 3Tw6Wm 
BzR2/5 4T%Wm 
BZR4/4 3TE 
BZR4/5 4TE 
BZR4/6D 6TE 
BZR6/4 3TP 
BZR6/5 4Tp 
BZR6/5-6D 6TP 
BZR8/4 3T%Wm 
BZSO1/34 2CT 
BZSOYZ-3 2c80swm 
BZSO3/3 2C805NWm 
CCBD1/5-6 6TD 
CCNF1/5-6 6TR 
CFNElW 5M 
CFr4/2-3 4ME 
CLLEl/2 2c 

6GJ 
6MG 
6BG 
6G 
5B 
5PM 
3M 
60 
5B 
60 
2G 
5WJ 
5Nw 
2GE 
6GR 
5R 
63 
2G 
2G 
4G 
4G 
6G 
6G 

ici 
3E 
4GE 
6G 
3s 
4pG 
60 
3EG 
2G 
5WJ 
5Nw 
60 
60 
5PM 
3M 
1 

5T 
6MT 
NOT RATED 
NOT RATED 
NOT RATED 
5PM 
3c 
6TP 
NOT RATED 
NOT RATED 
3c 
5WT 
5Nw 
3c 
6T 
5R 
6T 
3c 
3c 
4T 
4T 
6-r 
6T 

3c 
4TE 
6r 
3c 
4Tp 
6T 
3ET 
3c 

5Nw 
NOT RATED 
NOT RATED 
5PM 
3M 
2c 
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GRAZING 
PRODUCTIVITY 

3ET 
5M 
5BR 
6TB 
4B 
3M 
3M 
4B 
48 
4B 
2c 
1 
2c 
2c 
3R 
3R 
4TR 
2c 
2c 
2c 
2c 
3T 
2c 
1 
1 
2c 
2c 
3T 
2c 
2c 
3T 
1 
2c 
1 
2c 
5B 
5B 
4M 
4M 
3c 



CRDlB 
cRDlf4 

aux/4 
m3i3 
-i3 
-i4 
CRLNli4 
CRLN lis-6 
CRMGli3 
CRMG4i3 
CRMG4/4 
CRMG4/5 
CRVAlf3 
CRVA4/4 
CRW li4 
cr:L4/4 
crNli2-3 

m3i3 
cTPG1/2-3 
DLB1/2 
DLHL1/3 
DVBV1/4-5 
DVFSli3 
DVGli3 
DVG1/4 
DVG1/4D 
DVGli5 
DVGli6 
DVG2i3-4 
DVG2./4-5 
DVG6/4-5 
DVG6i5-6 
DVG7i3-4 
DVOK1/4-5 
DVOK1/5-6 
DVOK1/5-7 
FSH7/3 
G 
HEGli3 
HEG2p-4 
HEG7/3D 
HLM1/3 
HLM114 
HLM6,‘4D 
HRNEli3-4 
HRNEli5 

3M 
3M 
3M%Wm 
4N 
3ME 
4EM 
4M 
6MT 
2c 
3E 
3E 
4T 
3MR 
3MR 
3c 
3RT 
2c 
3N 
3DN 
2c 
2c 
4T 
3c 
3c 
3c 
4T 
4T 
5T 
3cso6wm 
4T%Wm 
4TP 
5TP 
4D 
4TR 

4D 
5w 
2c 
3T9wm 
3D 
2c 
3T 
4TP 

5M 
5TMP 

2G 
2G 
5WJ 
5N 
3E 
3E 
4MP 
6G 
2G 
3E 
3E 
4G 
5R 
5R 
4M 
5R 
2G 
5N 
5DN 
1 
2G 
5B 
2G 
2G 
2G 
4G 
4G 
6G 
5WJ 
5WJ 

6GP 
3DN 
5R 
6RG 
6RG 
3DN 
6w 
2G 
5WJ 
3D 
2G 
2G 
4MPG 
5PM 
5MG 

5N 
3E 
3E 
4MP 
6T 
2T 
3E 
3E 
4T 
5R 
5R 
5c 
5R 
3c 
5N 
5DN 
3c 
3c 
5c 
5c 
5c 
5c 
5c 
5c 
6T 
5c 
5c 
5c 
6TP 
5c 
5c 
6RT 
6RT 
5c 
6w 
3c 
5WT 
3c 
3c 
3c 
4MPT 
5PM 
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3c 
3c 
2 
3c 
3c 
3c 
3M 
3M 
3c 
3c 
3c 
3c 
4R 
4RE 
2c 
3RE 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
2c 
1 
1 
2c 
2c 
2c 
3R 
3R 
3R 
2c 
2-4 

3c 
2 
3c 
2c 
2c 
3M 
4M 
4M 



JATl/i?-3 
JAT3/2-3 
KGT1/2 
KNRN1/4 
KNT1/4 
KNT4/3 
KSHR1/3-4 
KSNElB 
KSR4/3 
LEOA1/2-3 
ml/3 
LNB1/3 
LNB1/4 
lN.W3 
LTC2/4-5 
LUP1/3 
Lup2/3 
LvY7/3 
MC:S/2-3 
m-3 
MGCL 1/2-3 
MGCL3/2-3 
MGLE4/2-3 
=1/3 
MKR5/3 
NEDl/3 
OKPP1/6-8 
ORG 
oTPu3-4 
OWHIAI4 
OWHL4ISD 
PNSO2&3 
FOT1/2-3 
PUBZ1/4 
PUBZl/S 
PUBZ2/5 
PUBz4/4 
PUHEl/3 
PUHE2/4 
PULU7/3D 
PURl/3 
PUR1/4 
PUR1/4D 
PURl/S 
PuRu 
PU=Y5 

5w 

5D 
4M 
3M 
3M 
4m 
4MP 
4M 
3M 
3M 
4MP 
4MP 
4Mm5Wm 
5c%Wm 
3M 
3M%Vm 
5DN 
6N 
3c805wm 
2c 
3N 
3EM 

5MP 

0 
4P 
4ER 
5TE 
2cso5Wm 
6w 
3M 
4T 
4T9wm 
4E 
2c 
2c%Wm 
3D 
3M 
3M 
4T 
4T 
3M%Wm 
4T%Wm 

6w 

6D 
4MP 
3M 
4ME 
3M 
5PM 
3EM 
1 
2G 

6B 
2G 
5w 
5DN 
6N 
5w 
2G 
5N 
3E 
5JP 
5J 
6P 
6G 
6w 
4P 

ZR 
3w 
6w 
2G 
4G 
5WJ 
3E 
2G 
5w 
3D 
2G 
2G 
4G 
4G 
5WJ 
5WJ 

6w 

6D 
4MP 
3c 
4ME 
3M 
5PM 
3EM 
2c 
2c 
5c 
5c 
5c 
NOT RATED 
3c 
5w 
5DN 
6N 
5c 
2c 
5N 
3E 
5TP 
ST 
6P 
6T 
6w 
5c 
5R 
6T 
3w 
6w 
3c 
4T 

3c 
3c 
5w 
3c 
3c 
3c 
4T 
4T 

1 
2N 
3D 
3M 
3M 
3M 
4M 
4M 
4M 
3c 
3c 
4M 
4M 
3M 
5B 
3c 
2 
3c 
4N 
1 
3c 
3c 
4E 
4M 
3c 
5M 
4RT 
5w 
2c 
3RE 
3RE 
1 
3w 
3c 
3c 
2 
3c 
3c 
2 
3c 
3c 
3c 
3c 
3c 
2 
2 

59 



PuR4/4 
PuR4/5 
PuR4/6D 
PUR6/4 
PUR615 
PuR7/3 
RBl 
RB2 

RFDlB-4 
RNDlf3 
RNDlJ4 
S 
sAKN1/3 
SASOl/ 
SASO4/3 
SNW3 
SNW3 
SNHL1/4D 
SOF1/3 
soF2/3 
Sp:F/7-8 
SPR1/4-5 
sxT3/2-3 
TUC 1/5-6 
TUSPW-7 
VAC415 
wcw3-4 

4E 3E 3c 
4TE 4GE 4TE 
6T 6G 6T 
3M 3MP 3c 
4MT 4MF 4MP 
4D 3D 3c 
6T 6G 6T 
6T 6G 6T 
6T 6G 6T 
4MP 5P 5P 

6N 
3M 
2c 
3E 
3WDN 
3ED 
4T 
2c 
2c9wm 
6T 

6N 
3M 
3c 
3E 

6T 
6T 
5RTE 
6P 

6N 
3M 
2G 
3E 
5WD 
30 
5G 
2G 
5w 
6G 
6B 
5N 
6GB 
6G 
6R 
4P 

3D 
5G 
3c 
5w 
NOT RATED 
NOT RATED 
5N 
NOT RATED 
NOT RATED 
6R 
NOT RATED 

3c 
3c 
4T 
3c 
3c 
3c 
4T 

3T 
3M 
4M 
4M 
5N 
2c 
2c 
2c 
1 
2c 
2c 
2c 
1 
6TB 
5B 
5M 
5B 
6BT 
4R 
5B 
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3.2 Engineering Interpretations. 

Soi1 information compiled in this report may be 
used for purposes other than agriculture. Engineers 
and planners are interested in soi1 properties which 
affect the construction and maintenance of a variety of 
projects such as roads, airports, sewage-disposal sys- 
tems and pipelines to name a few. TO provide this 
information subsoil samples were collected from sites 
chosen to represent the major soils and parent materials 
recognized in the county. These samples were sub- 
jected to various standard engineering soil tests (fable 
7). 

Table 7. Engineering data for aelected aeries. 

Seriea Parent Materbl % Pa&ng sieve Liquid 
#4 t200 urnil 

Cradduck till 
p==v 
Beazer 
Dunvargan 
Spmce Ridge 

89 61 35 
97 70 38 
97 58 35 

72 40 36 

Magrath glaciolacawine 99 83 43 22 21 CL F4 
Cardston 100 89 51 20 31 CH(CL) F4 
Hegson 100 99 44 20 24 CL (CH) F4 

Del Bonita cryoturbated 54 38 31 18 13 SC F3 

Knight ice-contact 95 3 NP 
Canvay 
Rockford 85 27 20 

Liltlit index * 

18 17 
17 21 
16 19 

18 18 

Np 

14 6 

This engineering data must be utilized wifh some 
caution. The information has limitations related to the 
sale of mapping, presence of additional soi1 compo- 
nents with different properties within map units, as 
well as the relatively small number of samples ana- 
lyzed. On site investigations and additional analysis 
would be required to obtain more detail for specific 
interpretations. The “Guide Book for use with Soil 
Survey Reports of Alberta Provincial Pa&s and Rec- 
reation Amas”, (Greenlee 198 1) provides guidelines to 
assess soils for specific interpretations requiring engi- 
neering data. 

unified Susceptibilfty 
dass. to frost ” 

CL F4 
CL F4 
CL F4 
CL* F4 
SC F-3 

SP F-2 
SP* F2 
SC F3 

*estimated Unified Soi1 Classification Systean values. 

l *Ratings for Susceptibility of Soils to Frost action from U.S. Am~y Corps of Engineers. 1962. 
Fl is slightly susceptible to frost action 
F4 is highly susceptible to frost action. 
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PART 4. SOIL DEGRADATION. 

This chapter is subdivided into two sections. The 
first section considers the areal extent and occurrence 
of eroded and saline soils, as well as how these soils 
are described within map tmits. The second section of 
this chapter is written by John Hermans, Soil Conser- 
vation and Development Branch, Alberta Agriculture. 
Impacts of erosion on trop production from a yield 
decline, and economic perspective are briefly consid- 
ered. Also some soil factors which influence erosion 
are described. Finally, possible conservation man- 
agement practices to arrest soil degradation processes 
are documented. 

4.1 Extent of Erosion & Salinity within the M.D. 
of Cardston. 

Soi1 degradation due to wind and water erosion and 
to salt affected or saline soils is a major concem in 
southem Alberta. In the MD. of C!an&ton eroded soils 
are more extensive than saline soils. Approximately 
15% or 50,000 ha of the M.D. show significant soil 

erosion on cultivated areas. This figure does not in- 
clude amas of naturally eroded soils on steep topogra- 
phy or native range. Salt affected and saline soils 
occupy roughly 0.6% or 2,000 ha of the survey area. 

+IIE majonty of the saline areas are associated with 
landscapes at the base of bedrock ridges such as those 
tiund Magrath, Leavitt and Hill Spring (Figure 47). 
Salts ate leached from the bedrock into the groundwa- 
ter system and subsequently concentrated within the 
soil profile in downslope discharge areas. During the 
course of the survey, the extent of saline amas was 
determined by surface indicators such as the presence 
of salt tolerant vegetation, patchy trop growth as well 
as visible salt accumulations on the surface (Figure 
48). In addition, soil profiles were catefully examined 
for the presence of salt crystals at depth. In amas of 
concem, additional samples for specific salinity re- 
lated problems were taken to determine salinity levels. 
With this information, landscapes with dominant and 
signifïcant proportions of saline soils were delineated 
and labeled appropriately (:S or 3 map unit designa- 
tions). Site specific patches of salts, generaIly less than 
10 ha, in size were labeled with S spot symbols. 

LEGEND 

Areas containina sionificanl amounts of 

SJJ ’ Saline Soifs (E.C. >&Mn) 

Areas containing significanl amaunts of 
Solonelzic Soils 

TP’ 

Elocd Indfan 

Tp2 

TP~ 

R29 R26 R27 R26 A25 R24 R23 R22 R21 R20 R19W4 

figure 47. Distribution of sait-affcte4-l soils. 
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Figure 48. Visible salt i3ccumulations at soi1 surface, an Figure 50. Wmd erosion in progress. 
area north of Magrath. 

Soils in the M.D. of Cardston have eroded princi- (Figure 51). During the course of the survey, “eroded 
pally due to wind action. They are confined to tbe soils were recognized by the presence of calca~~us 
cultivated plains area east of the Foothills (Figure 49). parent material at the surface, where the topsoil and 
Even fiom level, bare cultivated fïelds, winds easily subsoil layers have been removed. These soils appear 
pick up loose surface soi1 particles (Figure 50) and whitish in colour on aerial photographs, as well as in 
deposit them as drift along fentes and road side ditches the fîeld when the soi1 is dry. They are usually con- 

LEGEND 

FI29 R26 FI27 FI26 R25 R24 R23 R22 R21 R20 R19W4 

Figure 49. Distribution of eroded soils. 
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Figure 51. ‘IIe product of wind emsion. drift 
atxumulations in tlle ditclles. 

fined to the tops and Upper slopes of knolls. In addi- 
tion, “thin” soils which are recognized by the presence 
of an abnormally thin Bm horizon (i.e., 5 cm), were 
distinguished and noted. These soils have lost their 
surface topsoil and the subsoil layer is presently being 
cultivated. Within the landscape, eroded, thin, and 
normal soil profiles all occur in a complex association. 
Areas where eroded soils occurred in significant 
amounts (occupy 2O-50% of the area) were delineated 
and given separate designations (‘4’ map uni@. These 
units describe about 1/3 of tbe farmland within the MD. 

4.2 Soi1 Degradation: Impacts, Factors sud Con- 
servation Management Techniques. 

by: John Hermans, Soil Conservation and Devel- 
opment Branch, Alberta Agriculture, Edmonton. 

4.2.1 Impacts of erosion on Crop Production. 

The negative effects of erosion on trop production 
stem largely from the loss of part, or all, of the topsoil. 
Indeed on some parts of fields, such as eroded knolls, 
we have been cropping subsoils or soils with a shallow 
layer of topsoil for some time. Highly eroded soils or 
subsoils do not produce as well primarily because they 
are low in organic matter. 0rganic matter is important 
because it keeps soil lcose and friable permitting water 
movement, air movement and root growth. Organic 
matter increases tbe water-holding capacity by as 
much as 30%. Decaying organic matter releases plant 
nutrients such as nitrogen and phosphorus. Surface 
horizons of tbe soils in the Cardston areacontain 4-8% 
organic matter by weight, while highly eroded soils 
contain 2% or less. In addition, highly eroded soils 
may be high in free lime. As a msult, many nutrients 
such as phosphorus become insoluble and are not 
available for uptake by plants. 

The economic impacts of erosion are difficult to 
assess, however, reseatch has demonstrated that only 
a portion of the topsoil needs to be removed to reduce 
tbe productivity level of the soil. That is, subsoil does 
not have to be exposed hefore yields begin to decline. 
It has been demonstrated that erosion of one inch of 
topsoil removes as much nitmgen and phosphorus as 
500 bushels of wheat. Long-term studies in Alberta 
have also shown that wheat yields cari decline 3-4 
bushels per acre for each inch of topsoil removed ‘Ibis 
loss continues year after year. 

A recent study at Lethbridge documented the 
amount of fertilizer required to offset tbe effects of 
erosion (Figure 52). Incmasing fertilizer did increase 
yields, but where excessive erosion occurred firll pro- 
ductivity could not be restored. This serves to demon- 
strate that additional inputs cari offset only a portion of 
the production loss caused by erosion and at a very 
significant COS~ It has been estimated that on normal 
Chemozemic soils, it could cost as much as $S5,OOO/ha 
to replace nutrients lost by wind erosion. 

Figure 52. ‘Ihe effect of artifïcïal erosion on wheat yields, 
(t/ha) 1967-1979 (front L&-lwall and Daonnar pers. 
comm. 1989. 

The loss of topsoil impacts other aspects of trop 
production that are difficult to evaluate, but ail com- 
bined Will signifïcantly increase input costs. The 
poorer tilth associated with enxled soils may result in 
greater power requirements for tillage operations. 
Poor surface structure may also result in a poorer 
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seedbed and/or crusting producing uneven or reduced 
germination and lower yields. In addition, infiltration 
and storage of moisture are also reduced, leaving crops 
prone to moisture stress even in normal years. 

4.2.2 Factors Influencing Erosion. 

Factors which cause the soil surface to be dry, loose 
and exposed Will contribute to the vulnerability of any 
soil and subsequent damage by wind emsion. 
1. TILLAGE to control weeds, incorporated fertilizers 
and herbicides and for seedbed preparation reduces 
protective trop residue caver and pulverizes the soil 
making it more erodible. Summerfallowed fields 
which are cultivated repeatedly are often left with 
insufficient cmp residue caver and are particularly 
susceptible to emsion. The kind of equipment used 
also influences the amount of residue caver retained 
during tillage. (Table 8). 

Table 8. Amount of residue caver lest by different Mage 
methods. 

Approximate Proportlons 
of Residue Bwied Per 

Equipment Tillage Operation 

Wide-blade cultivator 10% 
Cullivator and rodweeder 15% 
Cultivafor 20% 
Diir 40% 
Oneway disc 50% 
Plow 1w/0 
2. SOIL TEXTURE influences how readily soil par- 
ticles Will combine during tillage to form clods. 
Coarse-textured soils do not form aggregates and are 
therefore highly susceptible to wind erosion. Fine-tex- 
tured soils with large proportions of clay foi-m clods 
mat tend to break down easil y and are also highly prone 
to erosion. 
3. ORGANIC MATI’ER gives the topsoil its darker 
colour and binds the minerai particles into stable ag- 
gregates that more easily msist erosion. The Dark 
Brown and Brown soi1 of southem Alberta are natu- 
rally low in organic matter (2-4%)and over years of 
cultivation are estimated to have lost 3847% of their 
original organic matter. 
4. SOIL MOISTURE affects the ability of soil parti- 
cles to cling together. A moist soi1 surface will not 
erode. 
5. WIND VELOCITY determines the severity of 
erosion. Wind speeds as low as 8 mph (13 km/h) cari 
erode highly susceptible soils while wind speeds be- 

hveen 13 and 30 mph (21 and 48 km/h) cari erode most 
unprotected soils. Vegetation or surface roughness 
cari reduce wind velocities at the SOS surface, thus 
decreasing soil particle movement. 

Strong, fiequent winds and low precipitation char- 
acterize the chatte of southem Alberta. In particular, 
chinook winds are especially damaging as they evapo- 
rate protective snow caver and dry out the soi1 surface. 
The freeze-thaw and drying cycles associated with the 
chinook winds break down soil aggregates, making the 
soil much more erodible. 

4.2.3 Conservation Management Techniques. 

Much of the topsoil loss in these amas occurred 
during the “Dirty 30’s”. Fortunately, topsoil loss in 
ment years has ken significantly reduced by new 
farming techniques as well as a renewed appreciation 
for the value of some of the older conservation man- 
agement techniques. 

The most effective way to mduce soi1 erosion losses 
is to protect the soil fmm the wind. Soil emsion 
prevention should be integrated in all farm cultural 
practices as part of an overall conservation approach 
to farming. Some of the following measures to reduce 
losses includez 
1. CONSERVATION TILLAGE, that is maintaining 
suffkient trop residue caver on the soil surface at ail 
times, especially during summerfallow, cari reduce 
much of Alberta’s current soi1 erosion. The benefïts 
of residue caver are reduced wind velocity at the soi1 
surface, snow capture which increases soi1 moisture 
content and increased soi1 organic matter content for 
formation of soil aggregates. For trop residues to be 
most effective, stubble should be upright and about 12 
inches (30 cm) long. 

The amount of trop residue caver needed to prevent 
erosion depends on soi1 texture. For an average wind 
speed, a medium-textured loam requires about 1500 
lb/acre (1680 kg/ha) and coarser or finer textured soils 
require more. As a rule of thumb, about 1.5 lb of 
msidue arc produced for each pound of wheat or cereal 
grain harvested. In dry amas and seasons, usually not 
more than 1500 lb/acre of residue is produced. Bury- 
ing some of this low amount of msidue by even one or 
two tillage operations Will leave the soi1 unprotected. 
2. STRIP FARMING, that is, the growing of crops in 
strips altemately with strips of summerfallow, reduces 
wind erosion by interrupting the cumulative emding 
effect of soil movement. TO be effective, the strips 
must be at right angles to the prevailing winds and the 
summerfallowed strips should be protected by trop 
msidue. The width of the sbips necessary to reduce 
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soil erosion depend on the erodibility of the soil. The 
following table shows the recommended strip widths 
for soils of various textures. 

Soil Texture Strip Wldth 

Fine sand, fine sandy loam day Blft(25m) 
Loam, ay loam 16Oft(8Om) 
clay loanl, silty day loanl 33Oft(lOOm) 

3. COVER CROPS, usually oats, barley, fall rye, 
winter wheat or clover, cari be seeded in mid-summer 
to reduce soil erosion during the winter, and to provide 
pasture or a saleable trop. Of these caver crops, winter 
wheat, seeded in either spring or summer, if often 
preferred because it provides caver and pasture and 
regrows well. A caver trop seeded in summer kikd 
by spraying, tillage or fiost, by the time it is 8 to 12 
inches (20 to 30 cm) tall, Will not have seriously 
depleted soi1 moisture. Weeds or volunteer grain also 
cari serve as caver crops. Cover crops are especially 
useful on sandy soils where low rainfall limits mcrop- 
ping. 
4. WlNLl BREAKS such as field shelterbelts and 
barrier strips, help prevent soil erosion by reducing 
wind velocity over a distance equal to 10 to 20 times 
their height. In addition, sheherbelts and especially 
barrier strips trap snow to increase soi1 moisture and 
protect soil fkorn aggregate destruction due to altemat- 

ing fkezing and thawing. Increased soil moisture 
content cari increase trop yields and therefore the 
amount of protective trop msidue caver and organic 
matter teturned to the soil. 

Field sheherbelts are single rows of trees such as 
poplar, willow or spruce, or hedges of caragana or lilac. 
Rows of tmes should be planted about every 1000 fi 
(300 m) and hedges about every 500 ft (150 m). Bar- 
rier strips are one or two rows of tall-gmwing grass, 
such as tall wheatgrass or an annual such as flax or corn 
seeded every 50 to 80 feet (15 to 25 m) perpendicular 
to the direction of the prevailing wind. 

42.4 Summary. 

Soi1 erosion must be recognized as a problem with 
serious short and long term effects on soi1 quality. The 
methods to reduce erosion, developed since erosion 
was first recognized as a problem at the beginning of 
the century, should continue to be used in present day 
agriculture to prevent a reoccurrence of the serious 
erosion in the 1920’s and 1930’s. Changes in farming 
over the years has resulted in a gmater need to plan the 
incorporation of these methods in everyday practices. 
An overall conservation attitude toward fanning must 
be adopted to control soi1 erosion and to ensure protec- 
tion of our vahtable soil resomce. 
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APPENDIX A 

SOIL FORMATION AN-D CLASSIFICATION. 

This appendix provides readers of this report with a short description of soi1 for-n-ring factors, characteristics used 
for describing soils and the Canadian System of Soi1 Classification. 

A.l. Soi1 Formation. 

Soi1 is the naturally occurring, unconsolidated mineral or organic material at the earth surface, which is capable 
of supporting plant growth. “Soi1 consists of a large number of soi1 individuals that mantle the surface of the earth as 
a continuum except where interrupted by water, shifting sand, salt deposits, perpetual ice and snow, and steep rocky 
amas” (p.12 Green and Lord 1979). Each soi1 individual is a natural body of mineral and organic matter that changes 
or has changed due to soi1 genesis. 

A.l.l Soil Forming Factors. 

Soi1 genesis or formation is a complex process involving tbe five principal factors: 
- F%rent material, the raw, unaltered material, (building block), which is modified by the remaining soi1 foxtning 

factors. 
- Climate, principally temperature and precipitation, controls the rate and type of chemical and physical 

weathering processes. 
- Biota, including vegetation, soi1 organisms, as well as man, determines the proportion and distribution of 

organic matter and nutrients in the soi1 system. 
- Topography or relief, influences the climate at the micro and macro scale of the soil environment, which also 

affects the rate of soi1 formation or degradation. 
- The last factor, is the length of time that SOS genesis has acted upon the original parent material. 
Soi1 genesis is a dynamic pmcess. These soi1 forming factors are interdependent. As a result the product of soi1 

formation varies as one or more of the factors is changed to some degree. Therefore, the distribution of soil types 
varies greatly across a landscape. 
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Figure 53. A schematic drawing of a soil 
profile 

Most soils in southem Alberta have developed since the retreat 
of the Wisconsin-aged glaciers, dming the last 10 - 15 thousand 
years. Within the M.D., as one proceeds from east to west, climatic 
changes are dramatic; precipitation increases while the frost-free 
period decreases. The shift in vegetation from mixed grass prairie 
to coniferous forest, teflect this change in climate. Similarly, the 
shift in soi1 characteristics acmss the M.D. reflect variability of the 
other interdependent soil forming factors. 

The products of soil genesis are observed in vertical exposures, 
called soil profiles. Soil horizons or layers are the features within 
the soil profile which are chamcterized, and ultimately determine 
the SOS classification of the profile. A schematic representation of 
a soi1 profile is displayed in Figure 53. 

Each soi1 series has a unique profile that varies in the type and 
number of horizons. The horizons may differ from each other in 
one or more of the following characteristics: color, structure, 
texture, consistence, or chemical composition. The main or master 
soil horizons and some of their subdivisions are described below. 
For a more detailed description and explanation of these master 
horizons and the use of the lower-case suffixes and numerals, refer 
to the Canadian System of Soi1 Classification (E.C.S.S., 1987). 
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L,F, and H - These are organic surface layers. The organic matter is raw in L, partly decomposcd in F, and well 
decomposed in I-I. 
A - This is a mineral horizon at or near the surface. It may be dark colored because of an accumulation of 
humus (Ah) or light colored when clay, iron and humus have been leached out (Ae). 
Al3 and BA - These are transition horizons. 
B - This is a mineral horizon which may be a zone of enrichment or alteration. When clay or iron has 
accumulated, the horizon is designated Bt or Bf, respectively. When significant amounts of exchangeable 
sodium has accumulated and the horizon has a characteristic columnar structure, it is called a Bn or Bnt. If the 
layer is alter14 to give a change in color or structure, the designation is Bm. Usually lime and salts have been 
leached out of tbis horizon. 
BC - This is a transition horizon. 
C - This is a mineral horizon that is comparatively tmaffected by the soil-forming processes operating in the A 
and B horizons, with the exception of gleying (Cg), the accumulation of calcium or magnesium carbonates 
(Cca) and soluble salts (Cs). 
R - Consolidated rock, which may be close to the surface or many meters below it. 

A.1.2 Soil Forming Processes. 

Horizons are the product of certain physical, chemical and biological processes. The major processes that occur 
in the soils of the M.D. of Cardston these processes may be broadly grouped as follows: 
Accumulation of organic matter - A dark coloured, organic maaer rich, surface horizon is characteristic of soils 
developed in a prairie environment. Annually, grass mots die and decompose leaving organic matter incorporated 
within the surface minerai layer. This layer is called an Ah horizon. Under forest vegetation, most organic matter is 
deposited and accumulates upon the mineml surface (leaves, etc.). These surface organic accumulations are named 
for increasing degrees of decomposition (L,F, and I-I, horizons). 

In some environments organic matter accumulation excecds the rate of decomposition and over time, surface 
organic deposits &reater than 40 cm. thick) occasionally develop. Witbin the M.D. of Cardston, soils developed on 
these deposits only occur in the Foothills region. 
Leaching of calcium carbonate and bases - Leaching, involves the dissolution hem the A and B horizons and 
subsequent reprecipitation of calcium carbonate, and bases within lower soil horizons. This process occurs in most 
soils within southem Alberta. The extent of the process is controlled by precipitation variability or the accumulation 
of surface water. For example, the depth to the Cca horizon is greater in the Foothills portion of the M.D. 
(precipitation nearly 600 mm) than in the drier eastem portion. Also, the depth to the calcium carbonate is greater in 
lower slope positions, where surface water accumulates, than on the crests of knolls, within the landscape. 
Translocation of clay minerals - Materials weathered and leached from the A horizon are depositcd iu the 
underlying horizons. If a significant amount of clay has been translocated fmm the A to tbe B horizon, then the 
receiving horizon is designated a Bt horizon. The presence of clay films on ped faces or pores in the B horizon is 
often used as an indication of clay movement. 

Usually, iron and organic matter are translocated liom the A horizon in association with the clay mine&. This 
results in a bleached or whitish coloured Ae horizon within some soi1 profiles. Distinct Ae and Bt horizons are 
characteristic feantres of Luvisolic soils such as Westcastle and Spruce Ridge, present along the western edge of this 
survey area. 
Reduction of iron - In environments of poor aeration and restricted oxidation, iron is present in the chemically 
reduced state. This condition is called gleying. When iron is in this form the soil appears du11 and grayish in 
colour. Tbe term “gleyed” is used to describe this condition. Gleying is usually most pronounced in poorly drained 
soils generally associated with depressional areas. Joanto and Pothole soils are examples. 

Under periodic oxidation and teduction conditions, yellowish or reddish brown mottles occur in some horizons. 
These mottles indicate the segregation of iron into different chemical forms. Generally, this process is controlled by 
the presence of a seasonal, fluctuating water table. 
Solifluction - This is a physical process which alters the appearance of soi1 profiles. It is a composite process 
consisting of soi1 creep and soil flow. Soi1 creep is the downslope movement of individual soil particles under the 
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influence of gravity. Soi1 flow is the plastic movement of a soil material above a saturated layer. This prccess may 
occur on gentle slopes. 

Soils developed on steep slopes often have disrupted and dislocated horizons due to soi1 creep, mechanical 
sorting and the incorporation of materials firorn otber horizons. Soils within the (Spruce Ridge) Sl?F/I-8 map unit 
are examples of this process. 

A.2. Soi1 Classification 

A soi1 classification system organizes soils into an orderly arrangement based on their chamcteristics. This 
conceptual reference framework provides a means for communicating, testing and applying pedological information 
of similar soil entities (Mitchell 1973). 

In the M.D. of Cardston soi1 survey, the soils are classifted according to the guidelines established by the 
Canadian System of Soil Classification (E.C.S.S., 1987). This system is hieramhical in structure, with Grder being 
the highest and broadest level, and Series being tbe lowest, most specific one. The series is the building block of soi1 
map units which are described in the legend, accompanying the UD. of Car&ton soil map. Series are defined in 
terms of horizon characteristics and configuration as well as parent material type and texture. 

In the M.D. of Can&on, seven soi1 orders are mcognized. A brief description listing tbe more important 
characteristics of each order and tbeir occurrence within tbe M.D. are described below. 

Brunisolic soik 
- have B horizons which do not meet Bt or Bf horizon criteria, therefore have Bm horizons. 
- Ah horizons, if present, are less than 10 cm thick 
- develop under mixed vegetation, primarily in the transitional grassland areas on well drained positions of 
tbe landscape. 
- generally contïned to the Foothills physiographic region. 

Chernozemic soils: 
- have an organic rich surface horizon, organic Carbon l-17%, and at least 10 cm thick. 
- have a C:N ratio of less than 17 in the A horizon. 
- base saturation is greater than 80%, with Ca being the dominant cation. 
- do not have Bnt, Bf or Bg horizons. 
- developed under grassland and tmnsitional aspen - grassland vegetative caver. 
- mean annual temperature is greater than 0” C 

Gleysolic soils: 
- have du11 soil colours indicative of reducing conditions or gleying. 
- usually associated with wet depressional positions in the landscape. 
- developed under hydrophytic vegetation (wet conditions). 

Luvisolic soils: 
- have well developed Bt horizons, containing clay skins, genemlly bene& an Ae horizon. 
- in the survey area thick, earthworm altered, Ah horizons are often present; however tbe clay translocation 
process is assumed dominant. 
- generally found under pine - sptuce vegetation. 

Orgimic soils: 
- organic layer must be greater tban 40 cm in thickness. 
- organic layer must contain more than 17% organic C (30% organic matter). 
- organic matter decomposition of the material below 40 cm determines tbe classification (in Cardston - 
dominantly mesic decomposition). 
- occur in gmundwater discharge areas in association with Gleysolic soils. 
- vegetative caver consists of sedges and rushes. 

Regosolic soils: 
- have weak to no profile development - no B horizon present. 
- are found on recent deposits or in extensively eroded map units (ie. RB4). 
- vegetative caver is variable. 
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Solonebic soilx 
- have a hard w impermeable B horizon. 
- strong columnar or prismatic structure is present in the B horizon. 
- have a &Na (Calcium:Sodium) ratio of 10 or less in the B horizon. 
-areasscciatedwithsalineparentmakaiakhighinNa. 
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APPENDIX B 

ANALYTICAL METHODS. 

The chemical and physical analytical methods which were performed on the soi1 samples in order to make 
classification and mapping decisions are outlined. The purpose of each analysis and the procedural methods 
followed are briefly documented. The majority of the procednres are the same as outlined in McKeague (1978), 
except where noted. 

Reaction or pH - A measure of the acidity or alkalinity of the SOL 
Use 0.01 M CaCl2 solution in a 21 ratio with soil sample. A pH meter was used. Some field pH’s were 

determined with the Comell field kits. 
Calcium carbonate equivalent - A measure of the calcium carbonate or lime content of a sample. 

Dissolution of CaC03 present in the sample with HCl. The volume of CO2 evolved is measured using a 
manometer system. (Bascomb l%l). 
Particle size distribution - Determination of the relative amounts of sand, silt and clay in the sample. 

The hydrometer method as described by Gee and Bauder (1979) was used. Carbonates and organic matter 
were not removed. 
Organic matter - By multiplying the organic C percentage value by 1.724, organic matter content of the sample 
is able to be determined. 

Total Carbon was determined using the Leco CR 12.1 carbon determinator. Organic carbon is equal to the 
difference of total carbon minus inorganic C (ie. CaC03, when present). 
Electrical Conductivity - Used as an indicator of the amount of water soluble salts present in the soil. Soils 
witb values of greater than 4mS/cm are saline and plant growth is sevemly retarded due to tbe excess sait 
content, 

The electrical conductivity of the solution extracted from a soi1 saturated paste was obtained. A salinity meter 
was tlsed. (Richards 1954). 
Cation exchange capacity and exchangeable cations - CEC is the measure of the capacity of the colloidal 
complex for exchangeable cations. Of the exchangeable cations, calcium and sodium are important. The ratio of 
Ca and Na is an important criterion in the classification of Solonetzic soils. 

Exchangeable cations and CEC were determined by ammonium acetate extraction and sodium chloride 
replacements of the ammonium ion. Ammonium ion concentration was determined by an ion selective 
electrode. Exchangeable cations were determined by inductively coupled plasma - atomic emission 
spectroscopy. (ICP-AES). 
Nitrogen - This is an important plant nutrient which is usually concentrated in the A horizon of soils in the form 
of organic matter. The ratio of C and N is an important feature of Chemozemic soils. 

Kjeldahl - N was determined by soi1 digestion and the ammonium ions were measured with a ion selective 
eledrode. 
Available moisture - This is the water that is held in the soi1 that is able to be absorbed by plant mots. It refers 
to water tbat is held between 1/3 bar and 15 bar tensions. 

The pressure plate extraction method was used. 
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APPENDIX C 

SOIL MAP UNIT AREA IN HECTARES AND PERCENTAGE OF TOTAL AREA. 

Map Unit Area 
SJTIlhOl in ha. 

96 of Total 
Are-a 

Map Unit 
SJlIlhOl 

Area 
in ha. 

96 of Total 
Area 

AV1 5328 1.59 

AV6 5816 1.73 

BDCC 1/4-5 454 .14 

BDNFW7 700 .21 

BDY 1/3-4 278 .08 

BFRN1/3 3539 1.05 

BFW3 1233 .37 

BVA6/4-6 777 .23 

BVLTlL3-4 729 .22 

BVNF1/5-6 594 .18 

BZCTlB 15974 4.75 

BZCW’J 3352 1.00 

BZCT3/3 3081 .92 

BZCX4j4 2487 .74 

BZOK 1/5-6 5096 1.52 

BZOK4/4 188 .06 

BZOK4/6D 5437 1.62 

BZR1/3 11725 3.49 

BZR1/4 17002 5.06 

BZR1/4D 2443 .73 

BZRl/S 4923 1.47 

BZR1/5-6D 8953 2.66 

BZRl/O 568 -17 

BZW4 14510 4.32 

BZRUS 6019 1.79 

BZR4J4 3681 1.10 

BZFt4/5 2752 .82 

BZR4/6D 853 .25 

BZR614 873 26 

BZR6/5 1249 .37 

BZR6/5-6D 630 .19 

BZR8/4 6237 1.86 

BZSOli3-4 1280 .38 

BZSOLJQ-3 2866 .85 

BZS03/3 564 .17 

CCBD 1/5-6 607 .18 

CCNF1/5-6 804 24 

CFNElB-4 764 .23 

CFT4P3 1752 .52 

CLLE1/2 914 .27 

cRD1/3 3278 .98 

CRD1/4 897 .27 
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Map Unit Area 
Symbol in ha. 

96 of Total 
Area 

cRD2/4 318 .09 

cRD3/3 % .03 

cRD4/3 1487 44 

cRD4/4 784 .23 

CRLN1/4 786 .23 

CRLN1/5-6 149 SM 

CRMG1/3 4594 1.37 

CRMG4/3 3066 .91 

cRMG414 1394 .41 

cRMG4/5 310 .09 

CRVAl/3 905 .27 

ClWA4 14 1527 .45 

CRW 114 649 .19 

cru/4 125 .04 

CTN1/2-3 11881 3.54 

CTN3/3 111 -03 

cTFG1/2-3 653 .19 

DLB1/2 5454 1.62 

DLHLl/3 1015 .30 

DVBV1/4-5 1491 A4 

DVFS1/3 24lo .06 

DVGlB 2257 .67 

DVG 1/4 7046 2.10 

Map Unit 
Symbol 

Area 
in ha. 

96 of Total 
Area 

DVG1/4D 1100 .33 

DVGl/S 1212 .36 

DVGl/O 656 .20 

DVG2/3-4 5926 1.76 

DVG2/4-5 5161 1.54 

DVG6/4-5 2034 .61 

DVG6/5-6 2538 .76 

DVG7/3-4 1377 .41 

DVOK1/4-5 716 .21 

DVOK1/5-6 1859 .55 

DVOK1/5-7 4857 1.45 

FSH7/3 75 .02 

G 794 24 

HEG1/3 2227 66 

HEGU3-4 1191 .35 

HEG7/3D 981 .29 

HLM1/3 1382 .41 

HLM114 1964 .58 

HLM6/4D 941 .28 

HRNE1/34 689 .21 

ml/5 692 .21 

JATW-3 692 .21 

JATW-3 347 .lO 
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Map Unit ATea 
Symbol in ha. 

96 of Total 
Area 

KGTl/2 28 .Ol 

KNRNll4 1860 .55 

KNTli4 439 .13 

KNT4/3 236 .07 

KNT4/5 137 .04 

KSHR1/3-4 678 .20 

KSNE1/3 177 .05 

KSR4/3 413 .12 

LEOAl/&3 725 .22 

LET1/3 87 .03 

LNEi1/3 548 .16 

LNB1/4 475 .14 

LNEi2f3 215 .06 

LTCU4-5 363 .ll 

LUP1/3 174 .05 

Lup2/3 195 .06 

LvY7/3 442 .13 

MC:Sf2-3 888 .26 

MFw2-3 4097 1.22 

MGCL1/2-3 2347 .70 

MGCL3/2-3 843 .25 

MGLE4b3 9857 2.93 

M=U3 1555 .46 

Map Unit 
Symbol 

ATea 
in ha. 

9% of Total 
AN?a 

MKR5P 531 .16 

NED1/3 329 .lO 

OKPPlb8 764 .23 

ORG 135 SM 

OTP1/34 264 .08 

owHw4 1433 .43 

OWHL4ISD 1238 .37 

PNSO2/2-3 3590 1.07 

F’OT1/2-3 481 .14 

PUB2 114 2530 .75 

PUBzw5 546 .16 

PUEmj5 2511 .75 

PUEm/4 1316 .39 

PUHElB 577 .17 

PUHEY4 885 .26 

PULU7/3D 443 .13 

PUR1/3 835 .25 

PUR1/4 2072 .62 

PUR1/4D 332 .lO 

PURI/ 930 28 

PUR2/4 4457 1.33 

PURUS 3125 .93 

PUR4/4 3733 1.11 
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Map Unit 
S@JOl 

ATea 
in ha. 

9% of Total 
Area 

PuR4/5 2218 66 

PUR4/6D 848 .25 

PUR614 496 .15 

PUR6/5 446 .13 

PuR7/3 159 .05 

RBl 11895 3.54 

RB2 941 28 

RB4 7065 2.10 

RFD1/3-4 277 .08 

ml/3 318 .09 

RND1/4 430 .13 

S 226 .07 

SAKIWI 957 .28 

SASOl/ 275 .08 

Map Unit Area 
Symbol in ha. 

96 of Total 
Area 

SASO4/3 1041 .31 

SNDu3 616 .18 

SNW3 722 21 

SNHL1/4D 436 .13 

SOFlB 1494 44 

s0F.m 343 .lO 

Sp:Ff7-8 151 .04 

SPR1/4-5 213 .06 

sxT3/2-3 57 .02 

TUC1/5-6 1525 .45 

TIJSPW-7 2242 .67 

VAC415 273 .08 

WCrlf3-4 212 SM 

TOTAL 336029 100 
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APPENDM D 

GLOSSARY OF TERMS 

The major@ of the following definitions are extracti from tbe Glossary of Terms in Soil Science (Agricultu.~ Canada 
1976). Other,references are indicated where applicable. 

acid soil - A soi1 having a pH of less than 7.0. 

akaliue soils - Any soi1 that has pH greater than 7.0. 

alluvial deposit (alluvium) - Material such as clay, silt, sand and grave1 deposited by modem streams and rivers. 

apron - An extensive, continuous, outspread, blanket-like deposit of alluvial, glacial, eolian or other unconsolidated 
material derived from an identifiable source and deposited at the base of a he4land. (Gary et al. 1972) 

asymmetric valleys - Valleys that have one side steeper than the other, usually associated with periglacial environments. 
(p.212 Washbum 1973) 

Atterberg limits - The moisture contents of a soi1 mass at which it changes from one major physical state to another. 
The Atterberg limits most useful for engineering purposes are liquid limit and plastic limit, The liquid limit is the 
moisture at which a soil passes from a plastic to liquid state. The plastic limit is the moisture content at which a soi1 
changes fxom a semi-solid to a plastic state. 

bedrock - The solid rock underlying soils and the regolith or exposed at the surface. 

blanket - A mlatively uniform caver of unconsolidated material which is thick enough to mask irregularities in ii?e 
underlying unit, or exceeds 1 m in thickness. 

boulders - Coarse f%tgme#s greater tban 60 cm. in diameter. 

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

calcareous class - The amount of carbonates present in the soil are expressed as CaC03 equivalent. Five classes are 
recognized in terms of CaC03 equivalent percentage values: Weak 5%; Moderate 5-15%; Strongly 1525%; Very 
strongly 25-40% and Extreme 40%. (E.C.C.S. 1982) 

calcareous soiI - Soil containing suffcient calcium carbonate (often with magnesium carbonate) to effervesce visibly 
when treated with cold O.lN hydrochloric acid. 

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

capability subclass (soil) - This is a grouping of soils witb 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 degrec and kind of limitation for broad land use planning and for the assessment of 
conservation needs. 

carbon-nitrogen ratio - The ratio of the weight of organic carbon to the weight of total nitrogen in a soil or in organic 
material It is obtained by dividing the percentage of organic carbon (C) by the percentage of total nitrogen (N). 

cation - An ion carrying a positive charge of electricity; the common soil cations are calcium, magnesium, sodium, 
potassium, and hydrogen. 

cation exchange capacity (C.E.C.) - A masure of the total amount of exchangeable cations that cari be held by tbe 
soil; it is expressed in terms of milliequivalents per 100 g of soil. 
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chroma, color - The relative purity, strength, or saturation of acolor, directly related to the dominante of the determining 
wavelength of the light and inversely related to grayness; one of the thme variables of color. 

clay - As a particle-size term: a sire traction mm equivalent diameter. 

clod - A compact, cohetent mass of soi1 produced by digging or plowing. 

coarse fragments - Rock or mineral particles 2.0 mm in diameter. 

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

cobbles - Coarse fragments 7.5 to 25 cm. in diameter. 

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

control section - The vertical section upon which soil classification is bas& The control section extends to a depth of 
120 cm or to the lithic contact for mineral soils, and to 160 cm for organic soils. 

creep - Slow mass movement of soil material down steep slopes primarily under the influence of gravity, but aided by 
saturation with water and alternate freezing and thawing. 

cryoturbation - Refers to the stirring, churning or mixing modification of the soi1 material as a result of intensive Frost 
action, which may be associated with periglacial environments. (Gary et al. 1972) 

deposit - Material left in a new position by a natural transportation agent such as water, wind, ice or gravity, or by the 
activity of man. 

dissected - Pmduct of erosion where a rekuively even topographie surface which has been sculptured or destroyed by 
the formation of gullies, ravines or canyons or other kinds of valleys by erosions. (Gary et al. 1972) 

dominant soif - Specifïc soil type which occupies behveen 40-1008 of the soil unit. 

droughty soil - Sandy or very mpidly drained soil. 

dryland farming - The practice of trop production in low-rainfall areas without irrigation. 

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

eluviation - The removal of soil material in suspension or in solution from a layer or layers of soils. 

end moraine - A ridgelike accumulation of drift built along any part of the margin of an active glacier. 

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

eolian deposit - Material deposited by wind, including both loess and dune sand 

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

esker - A winding ridge of irmgularly stratified sand, grave1 and cobbles laid down under the ice by a rapidly flowing 
glacial stream. 

evapotranspiration - The loss of water from a given area during a specified time by evaporation from the soil surface 
and by transpiration from’the plants. 
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fan - Ma&rial deposited by a stream when it emerges f?om hills unto a lowland where there is a marked decrease in 
gradient. 

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

fine textured - Consisting of or containing large quantities of the fine fractions, particularly of silt and clay. 

floodplaiu - The land bordering a stream, built up of sediments fiom overflow of the stream 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 of crumbling of soils. 

frost-free period - Season of the year between the last frost of spring and fust Frost of fall. 

glacial drift - Embraces all rock material transported by glacier ice, glacial meltwater, and rafted by icebergs. This 
term includes till, stratified drift and scattered rock fragments. 

glaciofluvial deposits - Material moved by glaciers and subsequently sorted and deposited by streams flowing hem 
the melting ice. The deposits am stratifïed and may occur in the form of outwash plains, deltas, kames, eskers, and 
kame terrais. 

glaciolacustriue deposits - Deposits composed of suspended material brought by meltwater streams flowing into lakes 
bordering the glaciers. (Gary et al. 1972) 

grave1 - Coarse fragments 2 mm. to 7.5 cm. in diameter. 

gravelly - Modifier for material containing appreciable or significant amounts (20%) of gravel. 

ground moraine - An unsorted mixture of rocks, boulders, Sand, silt and clay deposited by glacial ice. The predominant 
material is till, though stratifïed drifi is present in places. The till is thought to have accumulated largely by lodgement 
bene& the ice but partly also by being let down from the upper surface of the ice through the ablation 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 soil and the tmderlying strata and is Eree to move under the influence of gravity. 

horizon - A layer of soi1 or soi1 material approximately parallel to the land surface; it differs from adjacent genetically 
related layers in properties such as color, structure, texture, consistence and chemical, biological and mineralogical 
composition. 

hue, color - The aspect of color that is determined by the wavelengths of light, and changes with the wavelength. 
Munsell hue notations indicate the visual mlationship of a color to red, yellow, green, blue or purple or an intermediate 
of these hues. 

hummocky - A very complex sequence of slopes extending from somewhat rounded depressions or kettles of various 
sizes to irregular to conicaf knolls or knobs. Them is a geneml lack of concordance between knolls OT depressions. 
(E.C.S.S. 1987) 

icecontact material - Stratified drift deposited in contact with mehing glacier ice, such as an esker, kame, kame ter-race, 
or a feature marked by numerous kettles. (Gary et al. 1972) 

illuviation - The process of depositing soi1 material removed from one horizon to another in the soil; usually from an 
upper to a lower horizon in the soil profile. Illuviated substances include silicate clay, iron and aluminum hydrous 
oxides and/or organic matter. 

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

inclusion soi1 - This specific soi1 type occupies less than 20% of the map unit. The presence of this soil does not alter 
the interpretative ratings of the unit. 

indicator plants - Plants characteristic of specific soi1 or site conditions. 

infiltration - The downward entry of water into the soil. 

intergrade - A soi1 that possesses moderately welldeveloped distinguishing characteristics of two or more genetically 
related taxa. 

irrigation - The artilicial application of water to the soil for the benefit of growing crops. 

kame - A long, low, steepridged, hummock or short irregular ridge composed chiefly of poorly sorted and stratified 
sand and grave1 deposited by subglacial stmam as an alluvial fan, or &lta against or upon the terminal margin of a 
melting glacier. (Gary et al. 1972) 

lacustrine depasit - Material deposited in lake water and later exposed either by lowering the water level or by uplift 
of the land. These sediments range in texture from sands to clays. 

lacustre-till - Deposits considered to consist of till that has been partially sorted or deposited in glacial lakes (p.23 
Reeder & Gdynsky 1969). Waterlain till, a crudely stratified variety of till deposited in water, is now the more widely 
accepted term for these materials (lacustre-till) (Dreimanis 1979). Within this study area, this drift is siltier and finer 
textured than the more extensive, normal till. Varves may be visible in exposures. Lacustre-till is described as being 
synonymous with glaciolacustrine. 

landscape - Al1 the natural features such as llelds, hills, forests, water, etc., which distinguish one part of the earth’s 
surface from another part. Usually it is the portion of land CN territory which the eye cari comprehend in a single view, 
including all its Mural characteristics. 

leaching - The removal of soi1 materials in suspension or solution from a soi1 or soi1 horizon. 

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 behveen the liquid and 
plastic states of consistency of a soil. (ii) The water content at which a part 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. 

lithic - A general term referring to soils with consolidated (hard) bedrock within 1 m. 

loess - A widespread, homogeneous commonly non-stmtified porous, friable unconsolidated but slightly coherent 
usually calcareous material deposited by wind. This wind blown dust is believed to be generally of Pleistocene age, 
canied from source areas such as alluvial valleys, outwash plains and unconsolidated glacial material, prior to the 
establishment of vegetation caver. (Gary et al. 1972) 

loose - A soil consistence term. 

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

medium textured - Intermediate between fine-textured and coarse-textmed @ils). Qt includes the following textural 
classes: very fine sandy loam, loam, silt loam, silt, clay loam, sandy clay loam and silty clay 1~). 

microrelief - Small-scale, local difference in topography, including mounds, swales, or pits that ate only a few feet in 
diameter and with elevation differences of up to 6 feet. 

mottles - Spots or blotches of different color or shades of color interspersed with the dominant color. 
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Munsell color system - A color designation system that specifïes the relative degree of the thme simple variables of 
color: hue, value, and chroma. See chroma, hue, and value. 

neutral soil - A soi1 in which the surface layer, at least to normal plow depth, is neither acid nor alkalii in reaction. 

nunatak - An isolated hill or knob of bedrock that projects prominently above the surface of a glacier and is completely 
surrounded by glacier ice. (Gary et al. 1972) 

organic matter - The decomposition msidues of plant material derived from: (a) plant materials deposited on the surface 
of the soils; and (b) roots that decay bene& the surface of the soil. 

outwasb - Sediments washed out by flowing water beyond the glacier and laid down as stratifïed drift in thin foreset 
beds. Particle size may vary fiom boulders to silt. 

paralitbic - (lithic-like) - Refers to weathemd bedrock which is permeable and penetratable by plant mots. T%e material 
is “diggable” and has a hardness on the Moh’s hardness scale. Coarse fragment content of mis boundary layer between 
soil and solid bedrock increases with depth until consolidated rock is encountered. (U.S.D.A. 1975) 

parent material - The unconsolidated and more or less chemically weathered mineral 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. 

particle sixe analysis - The determination of the various amounts of the different seperates in a soil sample usually by 
sedimentation and sieving. 

ped - A unit of soi1 structure such as a prism, block, or granule, formed by natural processes (in contra,% with a clod, 
which is formed artificially). 

pedology - Those aspects of soif science involving the constitution, distribution, genesis and classification of soils. 

percolation, soil water - The downward movement of water tluough soil. Especially, the downward flow of water in 
saturated or nearly saturated soil 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 degme of acidity (or alkalinity) of a soil 
as determined by means of glass, quinhydrone, or other suitable electrode or indicator at a specifïed moisture content 
of soil-water ratio, and express4 in terms of the pH scale. 

phase, soi1 - A subdivision of a soil type or other unit of classification having characteristics that affect the use and 
management of the soif, but which do not vary suffïciently 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 limit - (i) The water content corresponding to an arbitrary limit between the plastic and the semisolid states of 
consistency of a soil. (ii) Water content at which a soil Will just begin to crumble when rolled into a thread 
approximately 3 mm in diameter. 

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

platy - Consisting of soil aggregates that are developed predominately along the horizontal axes, laminated; flaky. 

profile, soil - A vertical section of the soi1 through all its horizon 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 weathemd minerai materials accumulated by disintegration of consoli- 
dated rock in place. 

riser - The vertical or steeply sloping surface of one of a series of natural step-like landforms, as those of successive 
stream terram. (Gary et al. 1972) 
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saline soi1 - A nonalkali soil 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. 

salinization - The process of accumulation of salts in soils. 

sait-affected soils - Soi1 that has been advemely modified for the growth of most trop plants by the presence of certain 
types of exchangeable ions or of soluble salts or an excess of exchangeable sodium or both. 

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

series, soil - Thé second category in the Canadiau Classification system. ‘Ibis is the basic unit of soil classification 
consisting of soils which are essentially alike in all major profile characteristics except the texture of the surface. 

significant soil - Specific soi1 type occupies between 20-50% of the soi1 unit. 

silt - A soil sepamte consisting of particles between 0.05 to 0.002 mm in equivalent diameter. 

slope - The degree of deviation of a surface fÎom horizontal, measured in a numerical ratio, percent and degree. 

soi1 - The unconsolidated mineral material on the immediate surface of the earth that serves as a Mural medium for the 
growth of land plants. 

soi1 classification - Tbe systematic arrangement of soils into categories and classes on tbe basis of theii characteristics. 
Broad groupings are made on the basis of general characteristics and subdivisions on the basis of more detaikd 
differences in specific properties. 

soi1 complex - A mapping unit used in detailed and reconnaissance soi1 surveys where two or more defined soi1 units 
are so intimately intennixed geographically that it is impractical, because of the scale used, to separate them. 

soi1 moisture - Water contained in the soil. 

soi1 structure - The combmation or arrangement of primary soi1 particles into secondary particles, unit or peds. These 
secondary units may be, but usuall y are trot, arranged in the profile in such a manner as to give a distinctive characteristics 
pattem. The secondary units are characterizcd and classikd on the basis of sire, shape, and degree of distinctness into 
classes, types, and grades, respectively. 

soi1 survey - “Inclu&s the researches rkxessary (i) to determine the important characteristics of soils, (ii) to classify 
soils in to defined types and other classikational units, (iii) to establish and to plot on maps the boundaries among 
kinds of soil, and (iv) to correlate and to predict the adaptability of soils to various crops, grasses and tmes, their behaviour 
and productivity under different management systems, and the yields of adapted crops under defined sets of 
management practices.” (p.23, U.S.D.A. 1951) 

soi1 variant - A soil whose properties are believed to bc sufficiently different from other known soils to justify a new 
series name but comprising such a limited geographic area that cmation of a new series is not justified. 

solum @ual sola) - The Upper horizons of a soil in which the parent tnaterial has been modified and within which most 
plant mots are confmed It consista usually of A and B horizons. 

stones - Coarse fragments 25 to 60 cm. in diameter. 

terrace - A nearly level, usually narrow, plain bordering a river, lake, or sea. Rivers sometimes are bordered by a number 
of tenaces at diffetent levels. 

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

topography - The relative positions and elevations of the natural or man made features of an area that describe the 
con@uration of it’s surface. 
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toposequence - A sequence of related soils tbat differ, one fiom the other, primarily because of topgraphy as a 
soil-formation factor. 

Iread - The flat or gently sloping surface of one of a series of natural steplike landforms, as those of successive stream 
temes.(Gary et al. 1972) 

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

veneer - Unconsoli&ted materials too thin to mask the miner surface hregularities of the underlying unit. A veneer 
will range behveen 100 centimeters and 1 meter in thickness and Will possess no form 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. 
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