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PREFACE 

This report of the Soils of the Boissevain-Melita area is the third in a series 
of systematic resurveys which are intended to replace the old reconnaissance or 
low intensity surveys. This resurvey covers the majority of the area formerly covered 
in the old reconnaissance survey of Southwestern Manitoba (Report No. 3) which 
now, because of mapping scale, is too broad to show many local soils and which 
is out of date with respect to the present state of knowledge of soils and systems 
of soi1 classification. This new survey benefits from advantages derived from more 
intensive examination of soils in the field, use of modern aerial photographs, 
improved methods of studying soils in the laboratory and improved methods of 
presenting such data to land managers. The purpose of the report is to supply 
more detailed information about the soils of the area, their distribution, their 
capability for agriculture, their suitability for irrigation and their properties affecting 
engineering uses, urban development planning and recreational developments. 

The soils were mapped and classified according to the System of Soi1 Classification 
for Canada (1977). Typical soils were sampled and analyzed SO that the soils could 
be interpreted for various uses. 

The soils in this study were surveyed and mapped at two scales or levels of 
detail. The detailed portion is presented at 1:20,000 scale and the reconnaissance 
portion is presented at 1:40,000 scale. The soi1 series and phases of series are the 
basic units used in mapping the soils in the detailed areas. However, in the recon- 
naissance portion of the map, the soi1 series occur in intricate patterns and in 
such small areas that they could not be shown separately on the map. Such soi1 
areas are shown as complexes of two or more series, with a symbol for each 
component followed by a number representing the decile portion of that component 
in the complex. External soi1 features such as erosion, topography and stoniness 
are indicated by separate symbols in the denominator of the map symbol. 

Al1 the soils are shown on the soi1 maps following the written report. The soi1 
map consists of many sheets that are prepared from aerial photographs. On each 
map, soi1 areas are outlined and identified by symbols. Al1 areas marked with 
the same symbol represent the same kind of soi1 with similar properties. 

Individual maps showing the relative suitability or limitation for many specific 
purposes cari be developed by using the soi1 map and relevant interpretive informa- 
tion contained in the various sections of the report. 
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SUMMARY 

This report for the resurvey of the soils in the southwest corner of Manitoba 
includes: a general description of the survey area, a discussion of the factors which 
have influenced soi1 formation and development, a description of the soi1 series 
mapped in the area, an interpretations section which identifies and groups soils 
as to their potential uses for dryland and irrigated agriculture, engineering and 
recreation, and a map section which shows the soi1 information at two scales or 
levels of detail. 

The Boissevain-Melita soi1 study covers an area of 1,420,764 acres and includes 
a11 of the area formerly covered in the old reconnaissance survey of Southwestern 
Manitoba (Report No. 3), with the exception of township 7. Approximately 670,000 
acres along the Souris River and surrounding Whitewater Lake were mapped at 
a detailed level (scale 1:20,000) because of the complexity of the soi1 materials 
in these areas. The remainder of the area which is composed mainly of hummocky 
glacial deposits was mapped at a reconnaissance level (scale 1:40,000). 

The overall climate is subhumid with a definite summer precipitation maximum. 
Mean annual maximum temperatures are in the range 46.2”F to 48.5”F and the 
mean annual minimum temperatures are in the range 24.3”F to 26.O”F. Growing 
degree days above 42°F range from 1949.2 at Boissevain to 2093.7 at Waskada. 
Mean annual precipitation ranges from 17.34 inches at Pierson to 20.22 inches 
at Deloraine. Although most of this precipitation occurs in the growing season, 
there is a significant annual moisture deficit of 2.5 to 7.5 inches. The area in general 
is suitable for a wide range of cereals and special crops. 

The soi1 parent materials consist primarily of glacial tills and lacustrine loams 
and sands. Smaller areas of outwash gravels occur west of the Souris River and 
are mainly associated with the Antler, Gainsborough, Graham, Jackson, and Stoney 
Creeks which flow into the Souris River. Small areas of alluvium occur in the 
Souris channel south of Melita and in the lower portions of the Antler and Gains- 
borough Creeks. The dominant underlying geologic materials consist of shales of 
the Riding Mountain Formation. 

Approximately 77 percent of the soils in the study area are well to imperfectly 
drained Black Chernozems. These soils occur below an elevation of 1800 feet above 
sea level and are often associated with minor occurrences of rapidly to imperfectly 
drained Regosols (approximately 3 percent of map area), poorly drained Gleysols 
(about 8 percent of the map area), and imperfectly drained Solonetz soils (approxi- 
mately 1 percent of the map area). About 6 percent of the map area consists of 
well to moderately well drained Dark Gray Chernozems and about 1 percent consists 
of well drained Luvisols. These soils occur at elevations above 1800 feet above 
sea level in the Turtle Mountain area. 

Approximately 10 percent of the soils in the Boissevain-Melita area are in Agricul- 
tural Capability Class 1. These are well drained, medium to moderately fine textured 
soils which have no significant limitations for agricultural use. About 43 percent 
of the soils are in Class 2. These soils may have some roblems related to wetness, 
flooding and topography. About 12 percent of the 1p soi s are in Class 3. These soils 
may have problems related to droughtiness, inadequate drainage, or salinity. Class 
4 soils (16 percent) have limitations for agriculture related to flooding, droughtiness, 
drainage, salinity, and topography. Soils in Class 5 (12 percent) have very severe 
limitations for agriculture which include droughtiness, wetness, salinity and soi1 
structure. Soils in this category are mainly used for growing forages and pasture. 
Class 6 and 7 soils occupy about 3 percent of the area. These soils occur in marsh 
areas and erosion channels and have no potential for agriculture. 

The soils are rated as to their suitability for long term irrigation. The four classes 
are: 1 - very suitable, 2 - fair, 3 - marginal, and 4 - unsuitable. About 2.7 
percent of the soils are in Class 1. These soils are medium textured, uniform and 
deep. They are well drained and have no potential salt problems. About 4.1 percent 
of the soils are in Class 2. These soils have some problems related to texture such 
as low water holding capacities and drainage. The rates and number of applications 
of water Will be greater for these soils than for Class 1 soils. Class 3 soils (28.5 
percent) have significant limitations of low water holding capacities, or high water 
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tables, or complex topography. Soils in Class 4 are 
P term irrigation. They have problems related to excess SO 

oor to unsuitable for long 

low permeabilities, topography and/or drainage. 
uble salts, high water tables, 

Some of the soi1 conditions, which present problems for engineering and urban 
development planning purposes are high water tables and high sulfate hazards, 
particularly in the lacustrine sediments of the Souris River Basin and Whitewater 
Lake areas. The glacial till soils have problems of low permeabilities and slow 
percolation rates. The particle size distribution places till soils in groups ML to 
CL of the Unified system and groups A-4 to A-6 of the AASHO system. The 
coarse textured, lacustrine soils were placed in groups SM and SP of the Unified 
system and A-2-4 to A-3 of the AASHO system. The very coarse textured soils 
on outwash materials were placed in groups GW and A-l of the Unified and 
AASHO systems, respectively. The fine textured alluvial and lacustrine soils were 
placed in groups CL to CH of the Unified system and A-6 to A-7 of the AASHO 
system. 

The dominant persent land use in the study area is grain farming. Mixed farming 
is common on the very coarse to coarse textured soils in the Broomhill and Grande- 
Clairiere regions and on the sloping till soils in the Turtle Mountain area. A portion 
of the Turtle Mountain adjacent to the United States border has been set aside 
as a provincial park and thus, is the focal point of recreational land use in the 
study area. 
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HOW TO USE THIS SOILS REPORT 
This report of the Soils of the Boissevain-Melita area contains a considerable 

amount ofinformation about the soils: their origin, their formation, their classification 
and their potential for various uses such as dryland agriculture, irrigation, engin- 
eering, community development and recreation. The report is presented in four 
parts: Part 1 being a general description of the area; Part II describes the soi1 
forming factors; Part III describes the individual soils and Part IV is an interpretation 
of the soils for the various uses as listed above. The soi1 maps are presented in 
the form of photo mosaics and constitute the final section of the report. 

TO assist the user to retrive relevant soi1 information quickly, the following steps 
are suggested : 

Step 1. Consult the “Index to Map Sheets,” Appendix C. Locate the area of 
interest and note the map sheet number(s). 

Step 2. Consult the map section. The map sheet numbers are located at the top 
of the page. The section numbers, township and range are located at the 
bottom of the page. 

Step 3. Note the map unit symbols that occur in the area of interest. Fraction 
symbols indicate soils and their percentile composition in the numerator. 
The denominator indicates associated landscape features of erosion, topog- 
raphy and stoniness, respectively. See glossary for definitions. 

Step 4. Consult the “Legend for the Virden Area,” Appendix C. Symbols are listed 
alphabetically, giving soi1 name, surface texture, phase, drainage and sub- 
group. 

Step 5. For interpretive information about the soils, consult the appropriate Table 
in Part IV. Page numbers for the tables are given in List of Tables in the 
front of the report. Tabular criteria are defined in the text following each 
Table. 

Step 6. For details about the morphological and analytical properties of the soils, 
consult Part III where the soils are described in alphabetical order according 
to soi1 name. 
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Soils of the BOISSEVAIN-MELITA AREA 

GENERAL 

PART I 

DESCRIPTION OF THE AREA 

LOCATION AND EXTENT 
The Boissevain-Melita area is located in the 

southwest corner of the province. It covers the 
Manitoba portion of the south half of the Virden 
map sheet (NTS 62F). This is an area of 1,418,880 
acres of land and includes Townships 1 to 6 in 
ranges 20 to 29 inclusive, and the western third 
of range 19 west of the Principle Meridian. The 
municipalities surveyed include a11 of Edward, 
Arthur, Brenda, Winchester, Albert, and Cameron, 
and the major portions (approximately two-thirds) 
of Morton and Whitewater. 

The location of the Boissevain-Melita area to 
adjacent map areas in Manitoba is shown in Figure 
1.1 and a summary of the soi1 survey projects in 
Manitoba is presented in Table 1.1. This project 
is a resurvey of the area, excluding Township 7, 
formerly covered in the reconnaissance soi1 survey 
of South Western Manitoba (Report No. 3, 1940, 
reprinted 1974). This resurvey has been carried 
out at two scales or levels of detail. The most 
intensive investigations or detailed areas (D6 in 
Figure 1.1) were conducted in the lacustrine 
deposits of the Souris River Basin (approximately 
570,880 acres) and Whitewater Lake Basin 
(approximately 99,200 acres). The remaining area 
(approximately 748,800 acres) (D 15 in Figure 1.1) 
consists of glacial deposits and was surveyed at 
a reconnaissance level, although somewhat more 
detailed than the previous reconnaissance survey 
of the 1940’s (see Table 1.1). 

PO!‘ULATION DISTRIBUTIONS 
According to the 1971 census, the area had a 

population of approximately 11,728 pec>ple, a de- 
crease of 8.8 percent. from the 1966 census. 
Approxlmately 53 percent of the people reside on 
the 1870 farms found in the area. Of the remaining, 
39 percent of the people reside in the large centres 
of Boissevain, Melita, Deloraine, Hartney, Was- 
kada and Napinka and the remaining 8 percent 
live in unincorporated villages (Table 1.2). The 
location of some of these towns and unincorporated 
villages are shown in Figure 1.2. 

TABLE 1.2 
Population Changes for the Major Centres in the 

Boissevain-Melita Area. 
1966 1971’ 

Boissevain 1,473 1,506 
Deloraine 910 961 
Hartney 621 579 
Melita 1,101 1,132 
Napinka 191 135 
Waskada 282 247 
Total Farm Population 7,500 6,191 
Unincorporated 

Villages 977 

‘Statistics Canada 

The declining populations in the municipalities 
(Table 1.3) is also reflected by the decline in the 
total number of farms (Table 1.4). This indicates 
that the average size of farms are increasing 
slightly. 

TABLE 1.3 
Population changes for the Rural Municipalities 

in the Boissevain-Melita Survey Area 
1951 1966 1971 

Albert 1,211 878 775 
Arthur 1,266 1,015 897 
Brenda 1.590 1,280 1,095 
Cameron 1,222 941 798 
Edward 1,213 1,144 1.069 
Morton’ 1.797 1,440 1,258 
Whitewater’ 1.433 1,184 978 
Winchester 1,479 1,283 1,043 

*Ona-third of thase two municipalities is not includad in this survey 
report area. 

TABLE 1.4 
Number of farms by Municipality. 

1966 1971 
Albert 233 231 
Arthur 257 251 
Brenda 273 271 
Cameron 213 189 
Edward 217 202 
Morton’ 220 200 
Whitewater’ 140 124 
Winchester 257 237 

‘Estimated numbers - survey area includes only two-thirds of each 
municipality (two-thirds x total for area). 

1 



HISTORY OF SETTLEMENT 
From the discovery of man-made mounds in the 

vicinity of Antler Creek, it is believed that the 
earliest inhabitants of south western Manitoba 
were mound builders who inhabited the area, some 
400 to 800 years ago. However, because of the 
derth of agricultural artifacts in these mounds, 
archeologists have concluded that these early 
inhabitants were probably not agriculturalists but 
rather hunters and gatherers of a nomadic culture. 
This nomadic culture probably persisted even into 
more recent times when the area was occupied 
by the plains indians whose existence depended 
heavily on the migratory buffalo’. Land Utilization 
at that time could be classed as wildlife regime, 
and the prairie produced what the inhabitants 
required. Melita residents believe that a Mandan 
village was established at a very early date (pre 
Assiniboine times) in section 23-2-27 which was 
abandoned before the white man carne.* Old 
timers in the Melita district recalled that the 
Mandan Indians came into Manitoba as far north 
as the big bend of the Assiniboine near Virden 
as late as 1897 to trade dried corn, dried squash, 
and decorated leather goods3 They may have 
practised agriculture here but with limited success 
and migrated back south. 

Henry Hudson’s discovery of Hudson Bay in 
1610 was the beginning of a long succession of 
explorers, fur traders and settlers into the new 
world! The first white men to set foot in the area 
were Chevalier and Francois, the two sons of Pierre 
La Verendrye in 1738. They were on their way 
overland from Fort La Reine (Portage la Prairie) 
southwestward to the agricultural Mandan tribe 
on the Missouri River. The next white man to visit 
the area was. David Thompson. He visited the 
Mandans in 1797, and was in Ash House, the 
deserted trading post near Hartney in December, 
17974. In 1804, Alexander Henry made the trip 
and reported in his journal, that several of the 
men who were with him had been south and north 
before4. 

In 1812, the Selkirk settlers arrived by way of 
Hudson Bay and settlement began to spread out 
from the junction of the Red and Assiniboine 
Riverss With settlement expanding, there was a 
greater need for more knowledge of the land to 
be settled. Palliser was active in evaluating lands 
for agriculture in 1857 and Hind in 18584 From 
their preference for wooded areas, neither Palliser 

‘Brief summary of Ellis, J. H. 1970. “The Ministry of Agriculfure in 
Manitoba,” Manitoba Dept. of Agriculture. 

2Duncan. J. “Annals of Melita.” Paper presented at first annual banquet 
of the Melita Old Timers Association, Mar 1, 1927. 

Ilbid. 
?bid. 
5Morton. W. L. 1957. “Manitoba - A History,” University of Toronto 

Press. Canada. 
*Tyman, J. L. 1972. “BySection. Township and Range Studies in Prairie 
Settlement.” Produced in Brandon, Man. by Leech Printing Ltd. 

nor Hind held out much hope for agriculture in 
the grass covered plains of the area. They referred 
to it as a treeless desert, and destitute of water 
in dry seasons. The policy of the government in 
surveying lands reflected the prevailing attitude 
that the lands most likely to be settled would follow 
the willow prairie of Palliser and Hind. In addition, 
they considered that the true prairie, partly on 
account of its light soi1 and because it was tim- 
berless, would not be favorable for colonization. 
In the year 1880, the land surveyors first arrived 
in the Sourïs Plain. And by 1881, as the railway 
advanced westward, the subdivision of south- 
western Manitoba was more or less complete. It 
is of particular interest to note that there were SO 
many applications for lands in the Turtle Mountain 
area that a new land office was set up at Deloraine 
in 1880. 

At this time, each man was anxious to put as 
much land under cultivation as possible. The newly 
broken land yielded 20 to 50 bushels per acre of 
wheat. The problem now was to get the grain to 
market before the spring thaw, as there were no 
good crossings on the river and creeks of the area. 
Deloraine and Boissevain were the only wheat 
markets in the area, for that was as far west as 
the railway had been constructed. However, with 
the advance of the railway to Melita and Waskada 
in 1890-1899, and to Lyleton and Tilston in 1900- 
1909, the area was now serviced for grain delivery. 

TRANSPORTATION AND 
COMMUNICATION 

The southwest area is richly supplied with trans- 
portation facilities. Three major highways, No. 83 
which connects Melita to the Trans Canada at 
Virden, No. 21 which connects Deloraine to the 
Trans Canada at Griswold, and No. 10 which 
connects Boissévain to the Trans Canada at Bran- 
don, provide three major ports of entry to and 
from the United States. Each year many thousands 
of tourists pass through the area utilizing many 
of the local facilities and thus contributing to the 
economy of these centers. -Highway No. 3 connects 
Boissevain, Deloraine and Melita in an east to west 
direction. Each of these centers is also serviced 
by rail. The Canadian Pacifie Railway connects 
the major centers, Melita, Deloraine and Boisse- 
vain, with the surrounding towns and villages. A 
spur line of the Canadian National Railway crosses 
the area in a northwest to southeast direction pass- 
ing through the town of Hartney. The major func- 
tion of the railways in this area is the transportation 
of agricultural commodities to and from the larger 
centers of Brandon and Winnipeg outside the area. 

The entire agricultural area is well supplied with 
improved, a11 weather, gravelled roads which 
usually border each section of land. Al1 areas in- 
cluding the resort areas in the Turtle Mountains 
are supplied with hydro, telephone, radio, and 
television. 
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GENERAL PHYSIOGRAPHY 
Physiographically, the Boissevain-Melita survey 

area is located on the second prairie steppe and 
lies entirely within the Saskatchewan Plain Divi- 
sion of the Great Plains Region of Western 
Canada. The portion of the Saskatchewan Plain 
covered by this survey has been subdivided into 
three sections: Turtle Mountain Upland, Pembina 
River Plain and Souris River Plain; and five sub- 
sections: Turtle Mountain, Mountainside Escarp- 
ment, Boissevain Plain, Antler River-Lake Souris 
Plain and Souris Plain (Figure 1.3). 

The Turtle Mountain Upland, consisting of the 
Turtle Mountain and Mountainside Escarpment 
subsections, is a topographie high extending 40 
miles along the International Boundary in the 
southeast corner of the study area. It extends as 
far north as the central part of Township 3 and 
rises to an elevation of 2,500 feet, about 800 feet 
above the second prairie steppe. Topographically 
and geologically, there is some correlation between 
the Turtle Mountain and the Missouri Coteau to 

the southwest. Bannatyne (1970) considers it to 
be a possible outlier of the third prairie stepp7. 

The Turtle Mountain Upland has been described 
by Ellis and Shafer (1940)* as being an island of 
forest in a dominantly grassland region, and when 
viewed from the plains as having the appearance 
of a huge Turtle resting on the International 
Boundary. Morainic hills with numerous depres- 
sions and small lakes occur on the top portions 
of the mountain. The irregular topography of this 
area has created a wide range in the drainage 
regime which varies from excessive on the steep 
hills to very poor or restricted in the closed depres- 
sions. 

The Turtle Mountain subsection is primarily 
covered by forest with the dividing line approxi- 
mating the 1,900 foot contour. Most of this area 
is nonagricultural. In 1906, 109.25 square miles 

%mnatyne, EL 8. 1970. The Clays and Shales of Manitoba. Dept. of 
Mines and Natural Resources, Publ. 67-l. 

BEllis, J. H. and Shafer, W. H. (1940). Reconnaissance Soi1 SUrVey of 
South-western Manitoba; reprinted 1974, Manitoba Dept. of Agric. 
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of rough hilly land (including Township 1, Ranges 
21 and 20 and part of Township 1 in Ranges 22 
and 19) adjacent to the International Boundary 
was established as a forest reserve. Another portion 
consisting of approximately 2,200 acres on the 
North Dakota-Manitoba International Boundary 
has been set aside as an International Peace 
Garden. These 2,200 acres of land are shared on 
both sides of the boundary. The portion on the 
Canadian side is located within the forest reserve 
in Section 3 and part of Sections 2, 10 and 11 
in Township 1, Range 20. 

The Mountainside Escarpment Subsection 
occurs on the lower slopes (between 1,700 and 
1,900 feet in altitude) along the west and northwest 
sides of Turtle Mountain. The terrain consists of 
smooth to gently rolling slopes into which runoff 
waters have carved deep ravines. The area is es- 
sentially a grassland and grassland-forest transition 
area. Much of it is cultivated or under pasture 
and is in Sharp contrast to the forested ravines 
which descend from the Upper slopes. The smooth 
grassland slopes grade into the adjacent Boissevain 
Plain at lower elevations. The drainage is good 
to excessive and many of the ravines are spring 
fed by seepage waters from the underlying Bois- 
sevain Sandstone Formation. 

The Boissevain Plain is a physiographic subsec- 
tion of the Pembina River Plain. It was formerly 
described by Ellis and Shafer (1940) as the Was- 
kada Till Plain Area. The Boissevain Plain consti- 
tutes an area of approximately a half million acres 
extending north and west from the Turtle Moun- 
tain Upland to the eastern and southern shoreline 
of former Glacial Lake Souris. The predominant 
surface deposits consist of 10 to 90 feet of glacial 
drift overlying the Odanah Shales of the Riding 

Mountain Formation. Although the topography is 
relatively smooth, Ellis and Shafer (1940) divided 
the area into three topographical phases: the gently 
rolling phase in the southern portion, a smooth 
to almost level phase in the central portion and 
the undulating phase in the northern portion. The 
drainage throughout the area is not well developed. 
A few periglacial streams such as Medora and 
Elgin Creeks traverse the area but most of the 
precipitation either soaks immediately into the soi1 
or collects in innumerable depressions and sloughs. 

The Antler River-Lake Souris Plain is a subsec- 
tion of the Souris River Plain. It consists of the 
area formerly occupied by Glacial Lake Souris. 
The boundary is generally well defined and 
approximates the 1,500 foot contour. The topog- 
raphy is level with the exception of a small area 
of wind modified sandy materials in the vicinity 
of Grande Clairiere. Drainage for the most part 
is imperfect to poor. High water tables and salinity 
are most common in the central portion but cari 
be found throughout the area. Surface materials 
are extremely variable and are discussed in Part 
III. 

The Souris Plain subsection is composed of 
hummocky glacial till and occurs in the west and 
northwest portions of the map area. This area was 
formerly described by Ellis and Shafer (1940) as 
the Reston-Tilston Park Area. The topography is 
complexed by numerous knolls and depressions. 
Drainage is not well developed. A few major 
periglacial creeks such as Stoney, Jackson, Graham 
and Gainsborough traverse the area, but as with 
the Boissevain Plain, a large portion of the precipi- 
tation either soaks immediately into the soi1 or 
collects in the surface sloughs and depressions. 
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PART II 
SOILS AND SOIL FORMING FACTORS 

INTRODUCTION 
Soi1 is often regarded as simply a medium for 

plant growth. However, in the pedological sense, 
the term soi1 is defined as the naturally occurring 
unconsolidated minera1 or organic material, at least 
4 inches thick at the earth’s surface which, as a 
result of the physical and chemical changes owing 
to weathering, the leaching and depositional 
activities of soi1 water, the presence of soi1 bacteria 
and other organisms and decaying vegetal and 
animal matter, has developed certain charac- 
teristics over time that differ physically and chemi- 
cally from the underlying parent material from 
which it was derived. These differences may in- 
clude such characteristics as color, texture, struc- 
ture, porosity and reaction manifested in 
distinguishable layers or genetic horizons which 
comprise the soi1 profile. The kind, thickness and 
arrangement of horizons in the profile are indica- 
tions of the degree to which soi1 development has 
occurred. 

Soils are not uniform. In the landscape, soils 
merge into non soi1 entities such as exposed be- 
drock, grave1 dumps, mine spoils and permanent 
bodies of water. Soi1 extends from the surface, 
through genetic horizons into the underlying 
material, usually to a depth of 3 to 6 feet, generally 
the limit of biological activity. Soi1 may also have 
water covering its surface to a depth of 2 feet or 
less. 

Each soi1 has a combination of characteristics 
peculiar to itself These characteristics reflect the 
effects produced by climate and vegetation as 
conditioned by relief and, hence, drainage, acting 
through time on the soi1 parent material. Soi1 
formation is the result of the combined interaction 
of a11 these factors and thus it is difficult to discuss 
the role of each factor in the soi1 formation process 
without discussing at the same time the influence 
of a11 the other factors. 

Soils are composed of organic and minera1 par- 
ticles. Minera1 particles have been derived from 
geologic materials at the earth’s surface by pro- 
cesses of chemical and physical weathering. The 
minera1 components of soi1 are usually grouped 
according to size into gravel, Sand, silt and clay 
fractions. Various proportions of these particle sizes 
constitute the soi1 texture. None of the soils in the 
Boissevain-Melita area have been derived directly 
from in situ weathering of geologic bedrock 
materials. Most have been derived from materials 
or particles which have been moved, sorted, and 
redeposited by the action of glacial ice, wind and 
water. That is, the soi1 parent materials have been 
derived from sources other than the immediate 
underlying geologic formations. This does not 
mean that the underlying geology has no influence 

on the soils. On the contrary, the underlying bed- 
rock has an important influence on soi1 drainage, 
relief, chemistry and morphology. 

GEOLOGY OF THE UNDERLYING 
BEDROCK 

The entire area is underlain by Upper Creta- 
ceous shales of the Riding Mountain Formation 
(Figure 2.1). In the Turtle Mountain area, these 
shales are overlain by the Boissevain Formation, 
a late Cretaceous-Tertiary sandstone and above this 
the Turtle Mountain Formation, an early Tertiary 
sequence of Sand, sandstones and lignite bearing 
beds. The following is a brief description of the 
bedrock geology (Bannatyne, 1970)‘. 

RIDING MOUNTAIN FORMATION 
The Upper Cretaceous marine Riding Mountain 

Formation in western Manitoba is estimated to 
be in the order of 1,100 feet in thickness (Wicken- 
den, 1945). The formation is composed of two main 
rock types: an Upper layer of hard, gray, siliceous 
Odanah Shale and a lower layer of soft, greenish 
brown bentonitic Millwood Shale. The Odanah 
Member underlies the study area, and occurs both 
as thin fissile beds and as thick massive beds’that 
are brittle and break with concoidal fracture. The 
shale is hard, gray, siliceous, noncalcareous and 
in part soft (Johnston, 1934). 

Chemical analyses of a sample of Odanah Shale 
are listed in Table 2.1. The major constituent of 
the shale is silica. The main clay minera1 present 
is an interlayered montmorillonite. Calcium and 

‘Bannatyne. 6. B. 1970. The Clays and Shales of Manitoba. Dept. of 
Mines and Natural Fiesources. Publ. 67-l. 

TABLE 2.1. 
Chemical analysis of the bedrock shales in the 

Boissevain-Melita Area (from Bannatyne, 1970). 
Mineralogical Siliceousshale Kaolinitic shale Silty shale 
Composition Odanah Boissevain Turtle 

Member Formation Mountain 
Riding (SW 3-3-2 1 W) Formation 
Mountain (SE 25-l-24W) 
Formation 
(NE 12-5-8W) 

SiO, 76.07% 72.20% 65.22% 
*‘A 8.59 13.83 14.20 
FeA 1.73 2.47 4.08 
Fe0 0.58 0.39 n.d. 
TiO 
Mg6 

0.38 0.85 0.62 
0.96 0.32 1.54 

Ca0 0.60 0.34 1.20 
Na,0 0.29 0.53 1.24 
‘W 1 .48 1.98 

0.01 0.06 0.14 
nil 0.2 nil 

SO; n.d. n.d. - 
H2O 7.92 5.51 8.03 
Carbon 0.25 

H$f 
2 0.4 

HiO- H o+ 

Total 98.86% 99.08% 99.90% 
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some magnesium are the exchange cations of the 
clay (Bannatyne, 1970; from Wicks, 1963). 

Outcrops of Odanah shale of the Riding Moun- 
tain Formation cari be observed at various points 
along the eastern and southern boundary of the 
Souris River Basin at an altitude of 1,450 to 1,600 
feet, particularly where the glacial drift caver is 
thin. For example, the abandoned channels of the 
Souris River south of Melita and the Chain Lakes 
area north of Dand are two areas where these 
shales have been exposed during the process of 
deglaciation. A softer shale, approximately 150 to 
200 feet thick is present in places on top of the 
Odanah shales and outcrops or exposures cari be 
found near Coulter and Ninga. 

The associated soils at each of the above men- 
tioned locations are characterized by high concen- 
trations of soluble salts primarily sodium sulfates 
and comparatively higher concentrations of sodium 
chlorides than the soluble salts found in the soils 
on the glacial drift. In addition, many of the soils 
possess distinctive soi1 structures such as cemented 
columnar B horizons which are characteristic of 
Solonetzic soils. These soi1 features have formed 
as a direct result of the infusion of sodium rich 
saline groundwaters from the marine deposits of 
the Odanah shales. 

BOISSEVAIN FORMATION 
The Boissevain Formation rests on top of the 

Riding Mountain Formation and below the Turtle 
Mountain Formation in the vicinity of Turtle 
Mountain. The Boissevain Formation is a non 
marine deposit approximately 100 to 140 feet thick 
occurring between elevations of about 1,640 and 
1,800 feet above sea level. The formation consists 
of sandstone, shale and lignite deposits which dip 
slightly to the west. 

The sands are believed to be of continental 
origin on the basis of carbonized fossil plant frag- 
ments (Wickenden, 1945)2. The sandstones are 
greenish-gray, kaolinitic, fine to medium grained, 
noncalcareous, micaceous and exhibit a “Salt and 
pepper” appearance. The sandstones are composed 
mainly of quartz and chert grains with minor 
feldspar grains and lignite fragments. Wickenden 
(1945) reports that portions of the sandstone may 
be cemented into a hard rock that occurs as lenses 
in the formation. The rock of cemented lenses has 
been quarried as a building stone (Halstead, 1959)? 
Shales are hard, brown, silty, banded, calcareous 
and may contain ironstone concretions. They may 
also be kaolinitic. 

A chemical analysis of a sample of kaolinitic 
shale from the Boissevain Formation is shown in 
Table 2.1. 

wickenden, R. T. D. 1945. Mesozoic Stratigraphy ofthe Eastern Plains, 
Manitoba and Saskatchewan. Geol. Sur~. Canada. Mem. 239. 

lHalstead, E. C. 1959. Groundwater resources of the Brandon Map 
Area, Manitoba. Geol. SUN. Can. Water Supply Paper No. 300. 

Exposures of the Boissevain Formation occur 
as scattered outcrops in ravines and road cuts along 
the lower north and northwest slopes of the Turtle 
Mountains. The outcrop belt of this formation is 
shown in Figure 2.1. The soils associated with 
materials derived from outcrops of the Boissevain 
Formation tend to be well drained and somewhat 
more sandy in texture than the glacial drift on 
top of or to the north and west of Turtle Mountain. 
End moraine materials, particularly along the 
north and west sides of Turtle Mountain, com- 
monly contain pockets and inclusions of relatively 
uniform fine Sand. Another common feature, 
particularly in the outcrop belt (Figure 2.1) is the 
abundance of spring fed stream channels and 
ravines. Hydrological studies in the Boissevain and 
Deloraine areas (Kohut, 19724 and Eilers, 19735) 
indicate that the contact of the Boissevain Forma- 
tion with the glacial and lacustrine sediments of 
the Whitewater basin area is a strong discharge 
zone. This is vividly evident by the uniform dis- 
tribution of saline soils and high water tables in 
the basin sediments. 

TURTLE MOUNTAIN FORMATION 
The Turtle Mountain Formation, the youngest 

of the bedrock formations in Manitoba, consists 
of at least 480 feet of sandstone, shale and thin 
lignite beds overlying the Boissevain Formation. 
It is a non marine strata buried by more than 400 
feet of glacial drift deposited as end and ground 
moraine. Because of this great thickness of glacial 
drift only a small part of the total thickness of 
the Turtle Mountain Formation is exposed. Ban- 
natyne (1970) describes a section of the formation 
exposed in the mine trench of the Deloraine Coal 
Mines Limited near the centre of Section 11, 
Township 2, Range 23 W.P.M. which was measured 
by F.D. Shepherd in 1931. The elevation of the 
top of the carbonaceous shale is estimated at 1842. 
The section is described as follows: 

Alluvial sand and grave1 4.4 feet 
Shale, carbonaceous 8.0 feet 
Lignite, badly broken 2.0 feet 
Sandstone, and shale, cream colored 5.4 feet 
Lignite 2.0 feet 

Total 21.8 feet 
The author observed a similar section at 

approximately 1,800 feet elevation, consisting of 
thin glacial drift overlying carbonaceous shale and 
lignite which had been exposed in a collapsed area 
of a former coal mine in the west tenter of Section 
13, Township 1, Range 24 W.P.M. 

Although other minor exposures cari be found, 
the Turtle Mountain Formation has essentially no 
direct influence on the soils developed in this area 
due mainly to the thickness of the overlying till. 

‘Kohut, A. P. 1972. The Geological and Hydrological Environment of 
the Whitewater Lake Sasin, Manitoba. Unpublished MSc. Thesis, 
Dept. of Earth Sciences, Univ. of Manitoba. 

5Eilers, R. G. 1973. Relations Betwean Hydrogeology and Soi1 Charac- 
teristics Near Deloraine, Manitoba. Unpublished M.Sc. Thesis, Dept. 
of Soil Science. Univ. of Manitoba. 
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GEOLOGY OF THE PLEISTOCENE 
DEPOSITS 

The surface deposits consist mainly of glacial 
till overlying bedrock. The Upper 20 feet or more 
consists of a grayish brown to yellowish brown till 
with many boulders and lenses of stratified sands 
and gravels overlying a compact, impervious very 
dark gray clay till that rests on bedrock (Halstead 
and Elson, 1949)4 Klassen and Wyder (1970)7 
report the occurrence of multiple till sheets in the 
area recognized by the presence of stratified in- 
terbeds, buried oxidized zones and differences in 
colour and hardness. The thickness of the drift on 
the Boissevain Till Plain is commonly less than 
50 feet except in the vicinity of Whitewater Lake 
where thicknesses are 100 feet or more (Manitoba 
Water Well Drillers’ Reports, 1963-1970). On the 
Turtle Mountain Upland drift thicknesses up to 
500 feet are reported although the drift thickness 
is variable over this bedrock upland (Klassen and 
Wyder, 1970). 

Moderately deep glaciofluvial outwash deposits 
consisting of coarse gravels and sands are promi- 
nent along the northwestern edge of the Souris 
River Basin while moderately thin (less than 20 
feet thick) glaciolacustrine Sand, silts and clays are 
common in the central portions of the Souris River 
and Whitewater Lake Basins. The origin and dis- 
tribution of these Pleistocene deposits are a direct 
result of deglaciation. 

DEGLACIATION OF THE 
BOISSEVAIN-MELITA AREA 

According to Elson (195Q8 and Halstead ( 1957)9 
the recession of the last ice sheet that covered 
Manitoba was influenced by a general eastward 
shift of the centers of outflow of ice in northern 
Saskatchewan, Manitoba and Ontario SO that the 
ice movement across southern Manitoba shifted 
southeast to south to southwest. As the glacier 
thinned and retreated, about 12,000 years ago, 
uplands such as Turtle Mountain (located in the 
present study area), Moose Mountain, Riding 
Mountain and the Pembina Mountains split the 
moving ice mass into three lobes. The Red River 
Valley lobe east of the Pembina Mountains and 
Manitoba Escarpment flowed very slowly south- 
ward and persisted longer than the northwestern 
lobe. Later, the third lobe or Assiniboine sublobe 
formed between the Pembina and Turtle Moun- 
tains, 

“Halstead, E. C. and Elson, J. A. 1949. Groundwater resources of the 
Deloraine Area, Manitoba. Geol. Sur~. Can. Water Supply Paper No. 
300. 

‘Klassen, R. W. and Wyder. J. E. 1970. Bedrock topography. buried 
valleysand nature of the drift. Virden Map Area, Manitoba. Geol. Sur~. 
Cari., Paper No. 70-56. 

BElson. J. A. 1954. Pleistocene Historyof Southwestern Manitoba. North 
Dakota Geol. Sur~., Mise. Set no. 10. Guidebook, Ninth Annual Field 
Conference. W. M. Laird. R. W. Lemke and M. Hansen. eds. 

Y-lalstead, E. C. 1957. Groundwater Resources of the Brandon Map 
Area, Manitoba. Geol. Survey of Canada Memoir 300. 

The glacial retreat from the Boissevain-Melita 
study area cari be summarized in six stages or 
phases as illustrated in Figure 2.2. During the first 
stage (Killarney Phase), part of the northwestern 
lobe between the Turtle Mountains and Pembina 
Mountains receded and uncovered part of the 
preglacial Pembina Valley west of the Manitoba 
Escarpment. At this point, the ice margin lay on 
the west and north sides of Turtle Mountain ex- 
tending east and southeast from Boissevain to 
Cartwright, then northeast to meet the Red River 
lobe near Cardinal. During this period, there was 
some ponding of meltwaters and deposition of 
outwash fans and end moraines along the ice front. 
The phase shown in Figure 2.2a shows the ice 
margin extending east from Killarney and north- 
east along the end moraine on the north side of 
the Pembina Valley. Meltwaters discharged 
through the Pembina Valley and Whitemud Creek. 
During the Killarney phase, the present study area 
was completely ice covered. 

In stage 2 (Boissevain Lake Phase), the Red 
River Valley lobe split from the shrinking north- 
western lobe and formed the Assiniboine sublobe. 
As the ice receded to the position shown in Figure 
2.2b, a small glacial lake was formed in the Whi- 
tewater Lake Basin north of the Turtle Mountain 
which discharged eastwards past Killarney through 
the Pembina River drainage system. During this 
stage, some end morainic, outwash and lacustrine 
materials were deposited at the base of the Turtle 
Mountains and in the Whitewater Lake Basin. 

During the third stage (Goodlands Lake Phase) 
(Figure 2.2c), a slight withdrawal of the northwest 
ice margin southwest of Turtle Mountain caused 
Lake Souris from North Dakota to extend north- 
ward into Manitoba west of Turtle Mountain. 
During this time, a lower western outlet for the 
small lake (Whitewater) north of Turtle Mountain 
was opened and the former eastern outlet to the 
Pembina River system was abandoned. 

By the fourth stage (Dand Channel Phase) 
(Figure 2.2d), most of the Boissevain-Melita study 
area became deg1aciate.d. The northwestern ice 
receded to a north facing escarpment at Dand, 
Whitewater Lake became a non glacial water body 
with no discharge outlet. Glacial Lake Souris ex- 
panded north and west into Manitoba; its deposits 
west of Turtle Mountain now have an altitude of 
about 1,560 feet between Waskada and Goodlands. 
The Antler River, Gainsborough, Graham, Jackson 
and Stoney Creeks were formed as successive ice 
marginal streams along the west side of the north- 
western ice lobe as it retreated from the Souris 
Basin. Each of these streams deposited large quan- 
tities of gravelly outwash in the basin of Glacial 
Lake Souris. Drainage along the ice margin in the 
Dand area north of Turtle Mountain was to the 
northeast and emptied into the glacial lake at the 
head of the Pembina Trench. As the ice margin 
moved north, lower channels were opened and 
eventually the lowest channel became a northeast 
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outlet for glacial Lake Souris. The southern outlet 
through the Sheyenne River in North Dakota was 
subsequently abandoned. 

In stage 5 (Lake Souris Phase, Figure 2.2e) 
further retreat of the northwestern ice caused the 
glacial lake at the head of the Pembina trench 
to merge with Lake Souris. By this time, glacial 
Lake Souris was at its maximum extent in Mani- 
toba. It occupied only a small fraction of the 
original lake basin south of the International 
Boundary and discharged northeast through the 
Pembina Trench. At its maximum extent, glacial 
Lake Souris stood at an elevation of about 1,500 
feet at Melita but because of post glacial tiltmg 
(maybe as much as 2 feet per mile) and because 
of the lack of well defined strandlines, the actual 
lake levels are not well known. However, for the 
most part, a11 of the area below 1,500 feet elevation 
consists of glaciofluvial and glaciolacustrine sedi- 
ments. 

The last stage (Lake Hind Phase) (Figure 2.20 
in the deglaciation process of the Boissevain-Melita 
study area began when erosion deepened the Pem- 
bina Trench and lowered the level of Lake Souris 
SO that the basin became dry south of Melita. 
Several braided channels carried drainage waters 
from the southern part of the basin northward to 
Melita. Sediments eroded from these channels 
accumulated to form a delta near Melita at 
approximately 1,470 feet and subsequently, 
younger deltas near Napinka at 1,450 feet and near 

Lauder at 1,435 feet above sea level. Each of these 
deltas represent successive lower levels of Lake 
Hind and eventually, as erosion continued to lower 
the discharge outlet through the Pembina Trench, 
Lake Hind disappeared. Today, the only remaining 
water bodies in this former lake basin are Marshy 
Lake, Oak Lake and Plum Lakes each of which 
are shallow lakes lacking well defined discharge 
outlets. 

PARENT MATERIALS AND SOILS 
The distribution of soi1 parent materials is shown 

in Figure 2.3 and their stratigraphie complexities 
are illustrated in cross-sectional diagrams in Ap- 
pendix B. 

Twelve different parent materials, 32 different 
soi1 associations and 150 different soi1 series were 
identified and mapped in this project. The textural 
and stratigraphie relations between the twelve dif- 
ferent parent materials which were used to define 
the thirty-two different soi1 associations are illus- 
trated in Figures 2.4 and 2.5. The following is a 
brief summary of these parent materials showing 
their extent and the major soi1 series identified 
and mapped in this project. 

Further discussion of the relations between the 
textural composition and stratigraphie variation of 
the soi1 parent materials, and the correlation of 
the soils mapped in this report with those mapped 
in 1940 (Soi1 Report No. 3), is presented in the 
Soi1 Mapping section of Part III of this Report. 
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PARENT MATERIALS AND SOILS 

Map 
Sym bol 

Approx. % of Approx. % of 
Series Map Association Map 

Acreage Sheet Acreage Sheet 

1. Alluvium 

Soils developed on: 

1 Deep (>40 inches). medium textured moderately calcareous, 
recent sediments containing dark colored bands of former surface 
horizons 

4 Weil drained 
Melita Series (Cumulic Regosol) 

b) Imperfectly drained - 
Liege Series (Gleyed Cumulic Regosol) ..__._....... 

d Poorly drained 
Graham Series (Carbonated Rego Humic Gleysol) __..... ._._. 

.2 Deep, moderately fine to fine textured, moderately calcareous 
stratified, recent sediments 

a) Imperfectly drained 
Coulter Series (Gleyed Carbonated Rego Black) .._........... 
Neelin Series (Gleyed Cumulic Regosol) ,..,_. ._,, 

b.) Poorly drained 
Leighton Series (Carbonated Humic Gleysol) ._.._....... 

.3 Thin (usuaily <40 inches), moderately fine to fine textured, 
weakly calcareous salinized sediments underlain by shaley clay 
and soft shale bedrock 

a) Moderatelywell drained 
Antler River Series (Black Solod) 

b) Imperfectly drained 
Chesterfield Series (Gleyed Black Solonetz)... ..__....... 

c) Poorly drained 
Lena Series (Carbonated Rego Humic Gleysol) .._.__._....... 
Lena saline phase ,_...,.,.,.,...._..,..........,......... .._._... 

2. Glacial Till 
Soils developed on: 

1 Deep (>40 inches), strongly calcareous, medium to moderately 
fine textured glacial till composed of mixed materials with inclu- 
sions of coarse fragments of shale, limestone and granitic rock 

4 Well drained 
Turtle Mountain Series (Orthic Gray Luvisol) .__... .._.... 
Horton Series (Orthic Dark Gray) .._.__..... 
Oskar Series (Rego Dark Gray) ._........ ..____....... 
Ryerson Series (Orthic Black) .._.. ,. 
Medora Series (Caicareous Black) .._. .,_. .._ ,.., 
Hathaway Series (Rego Black) .._....._.._. 

b) Imoerfectlvdrained 
Regent Series (Gleyed Orthic Black) ..__.... .._.__. 
Coatstone Series (Gleyed Carbonated Rego Black) ._ ._.. .,., 
Coatstone saline phase . . . . . . . . . . . . . . . . . . .._......... 
Hazeldean Series (Gleyed Eluviated Black) .__._....,.____. 

cl Poorly drained 
Tilston Series (Humic Luvic Gleysol) .._.. .__.., .,. ._._ 
Stoney Creek Series (Orthic Humic Gleysol) ..__. 
Ewart Series (Carbonated Rego Humic Gleysol) ._.,.,,, 
Ewart saline phase ._.,...._..................................,...,.,., 
Wakopa Series (Rego Humic Gleysol) ...__.......,,. 

3. Fluvial Outwash 

Soils developed on: 

.l Deep (>40 inches), coarsetextured, strongly calcareous, gravelly 
deltaic, beach and outwash deposits. 

a) Well drained 
Butler Series (Orthic Dark Gray) ..__........................ 
Bede Series (Orthic Black) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Broomhill Series (Calcareous Black) . ._.._..,,,., 
Jackson Creek Series (Rego Black) _. _. .,. ._.._ 

b) Imperfectly drained 
Cartwright Series (Gleyed Orthic Black) ..____._.... 
Napinka Series (Gleyed Carbonated Rego Black) .._........._ 

c) Poorly drained 
PartridgeSeries (Carbonated Rego Humic Gleysol) __,..._... 

Ml 1,573 .lO 

Lg 5,623 .39 

Gm 1,970 .13 

CO 3.997 2.8 
NI 2,372 .16 

Lh 1,427 .lO 

An 

Ch 

2,433 .17 

5,005 .35 10,977 .76 

Le 
Ls 

3,059 
480 

.21 

.03 

Tm 16,556 1.16 
Hr 80,459 5.66 
os 256 .Ol 
RY 265,946 18.71 
Md 4,417 .31 
Hw 84,029 5.91 

Rg 

:: 
HZ 

7,914 .55 
66,997 4.71 

1,070 .07 
613 .04 

Tn 
Sk 
Ew 

W, 

20,475 1.44 
3.943 .27 
9.486 .66 

433 .03 
1 1,364 .79 

Bt 600 .04 
Be 46.184 3.25 
Bm 3,916 .27 
Jn 2,432 .17 

ct 2,302 .16 
NP 20,101 1.41 

pg 9.917 .69 

9,164 .62 

7,796 .54 

572,880 40.32 

85,452 5.99 
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PARENT MATERIALS AND SOILS 

4. Thin Fluvial Outwash overlying Glacial Till 
Soils developed on: 
.l Thin (10 to 40 inches), coarse textured. strongly calcareous, 

gravelly deltaic and outwash deposits overlying strongly cal- 
careous medium to moderatelyfine textured glacial till. 

4 Well drained 
Bernice Series (Orthic Black) .,,...,........_._...................... 
Adelpha Series (Calcareous B!ack) ,.,.._._..._.. 

b) Imperfectly drained 
Turtlehead Series (Gleyed Orthic Black) ,._. .._. 
Glenora Series (Gleyed Carbonated Rego Black) 

cl Poorly drained 
Bosshill Creek Series (Carbonated Rego Humic Gleysol) 

5. Thin (10 to 40 inches) Lacustrine Sediments overlying Fluvial 
Outwash 
Soils developed on: 

,l Coarse textured, weakly to moderately calcareous sandy sedi- 
ments 

4 Well drained 
Chaucer Series (Orthic Black) ._.,,,_,_,..._....,_,............... 

W Imperfectly drained 
Methvin Series (Gleyed Orthic Black) .._.___._....._...... 
Reston Series (Gleyed Carbonated Rego Black) ,.._.... 

.2 Moderately coarse textured, weakly to moderately calcareous 
sediments 

a) Well drained 
George Lake Series (Orthic Black) _....._........................... 

b) Imperfectly drained 
Ninette Series (Gleyed Orthic Black) . .._..................... 
Linklater Series (Gleyed Carbonated Rego Black) 

d Poorly Drained 
Pierson Series (Carbonated Rego Humic Gleysol) 

Map 
Symbol 

Approx. % of Approx. % of 
Series Mw Association Mw 

Acreage Sheet Acreage Sheet 

.3 Medium textured, strongly calcareous sediments 

4 Well drained 
Dromore Series (Orthic Black) 
Breadon Series (Calcareous Black) . . . . . . 

b) Imperfectly drained 
Glenview Series (Gleyed Orthic Black) .._ .._. 
Gopher Creek Series (Gleyed Carbonated Rego Black) 

d Poorly drained 
William Series (Carbonated Rego HumicGleysol) 

.4 Moderately fine textured, moderately to strongly calcareous 
sediments 

4 Imperfectly drained 
Leon Series (Gleyed Carbonated Rego Black) 

6. Thin Lacustrine and Fluvial Materials overlying Glacial Till 
The lacustrine sediments range from 10 to 38 inches in thickness 
and overly strongly calcareous, medium to moderately fine textured 
till. A coarse textured grave1 lens (2 to 30 inches) occurs at the 
contact. 
Soils developed on: 

.l Coarse textured, weakly to moderately calcareous sediments 

4 Well drained 
Pendennis Series (Orthic Black) . . . . . 

b) Imperfectly drained 
Eramosh Series (Gleyed Orthic Black) .._...................... 
Carniege Series (Gleyed Carbonated Rego Black) 

.2 Moderately coarse textured. moderately calcareous sediments 

4 Well drained 
Griswold Series (Orthic Black) ._._.................................. 

b) Imperfectly drained 
Cauldwell Series (Gleyed Carbonated Rego Black) 

Bn 99 
Aa 202 

Th 147 
Ga 648 

Bh 729 

CU 3,529 

Mv 957 
Re 1,073 

Gg 1,036 

Nt 1,066 
Lk 693 

Pn 114 

Gn 
GP 

2,904 
1,100 

197 
4,563 

5,401 

Ln 271 .Ol 271 

Pd 356 

Eh 92 

cg 476 

.02 

.oo 923 

.03 

Gw 320 .02 

cw 336 .02 656 

.oo 

.Ol 

.Ol 1,824 

.04 

.05 

.24 

.06 5,559 

.07 

.07 

.97 2,909 

.04 

.20 

.07 

.Ol 14.165 
.32 

.38 

.ll 

.37 

.18 

.98 

.Ol 

.05 

.04 

15 



PARENT MATERIALS AND SOILS 

.3 Medium textured, stronglycalcareous sediments 

4 Weil drained 
Newstead Series (Orthic Black) 

b) Imperfectly drained 
Bower Series (Gleyed Orthic Black) 
Alexander Series (Gleyed Carbonated Rego Black) 
Bannerman Series (Gleyed Eluviated Black) 

d Poorly drained 
Bella Lake Series (Carbonated Rego Humic Gleysol) 

.4 Moderatelyfine textured, strongly calcareous sediments 

a) Weil drained 
Hartley Series (Orthic Black) .._................ 

7. Thin Lacustrine Sediments overlying Glacial Till 
The lacustrine sediments range from 10 to 40 inches in thickness 
and overly strongly calcareous, medium to moderately fine textured 
till. Occasionally a thin (<2 inches) gravelly lens occurs at the 
contact. 

Soils developed on: 

1 Coarse textured, weakly to moderately calcareous sediments 

a) Weil drained 
Margaret Series (Orthic Black) 
Dunrea Series (Calcareous Black) 
Rhodes Series (Rego Black) .._............ 

b) Imperfectly drained 
Ashdown Series (Gleyed Orthic Black) .._._...... 
Terence Series (Gleyed Carbonated Rego Black).. 

.2 Moderately coarse textured, moderately calcareous sediments 

a) Well drained 
Langvale Series (Orthic Black) ., 
Nesbitt Series (Calcareous Black) 
Fairburn Series (Rego Black) ,..,...,.................... 

b) Imperfectly drained 
Ashbury Series (Gleyed Orthic Black) 
Mentieth Series(Gleyed Carbonated Rego Black).. 

d Poorly drained 
Gainsborough Series (Carbonated Rego HumicGleysol) 

.3 Medium textured, strongly calcareous, discontinuous aeolian and 
lacustrine sediments 

4 Weil drained 
Waskada Series (Orthic Black) .,.,.,........ 
Dalny Series (Calcareous Black) _........ 
Maskawata Saries (Rego Black) ........... ...................... 

b) Imperfectlydrained 
Two Creeks Series (Gleyed Orthic Black). ........................ 
Two Creeks saline phase .............................................. 
Montgomery Series (Gleyed Carbonated Rego Black) ........ 
Montgomery saline phase .._.............. 
Glenlorne Series (Gleyed Eluviated Black) 

d Poorly drained 
Deloraine Series (Carbonated Rego Humic Gleysol) 
Villette Series (Orthic Humic Greysol) 

.4 Moderately fine textured. strongly calcareous, discontinuous 
lacustrine sediments 

4 Weil drained 
Bearford Series (Orthic Black) ,.,.., 

b) Imperfectly drained 
Desford Series (Gleyed Orthic Black) . . . . . . . 
Croll Series (Gleyed Carbonated Rego Black) 
Croll saline phase .._........ .,................. . 

d Poorly drained 
Wassewa Series (Carbonated Rego Humic Gleysol) 

Mw 
Symbol 

Approx. % of Approx. % of 
Series Map Association Mw 

Acreage Sheet Acreage Sheet 

Nd 9,602 0.67 

BO 1,976 .13 
Ax 4,052 .28 
Br 1,279 .09 

Ba 1,121 .07 

17,980 1.24 

Ha 205 .Ol 205 .Ol 

2 
Rh 

3,846 .27 
118 .oo 
127 00 10,337 .70 

Ad 3,458 .24 
Te 2,788 .19 

:b 
Fb 

1,129 
157 
209 

.07 

.Ol 

.Ol 

As 
Mt 

Gb 

619 .04 
2,962 .20 

5,176 .33 

100 .oo 

Wk 106,141 7.47 
DY 2,079 .14 
Mk 16,039 1.12 

Tc 
Ta 

Mb 
GI 

30,062 2.1 1 
2,450 .17 

53,985 3.79 
10,766 .75 

1,049 .07 
227,565 15.96 

De 4,895 .34 
vt 99 .oo 

Bf 1,420 .09 

Ds 

cc 

4.234 .29 
3,982 .2B 
2,942 .20 

14,884 1.02 

Wa 2,306 .16 

8. Thin (<40 inches) Sediments overlying Hard Gray Siliceous (Riding 
Mountain) Shale 

Soils developed on: 
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PARENT MATERIALS AND SOILS 

Mw 
Symbol 

Approx. % of Approx. % of 
Series Mw Association Mw 

Acreage Sheet Acreage Sheet 

.1 Medium to moderately coarse textured, weakly to moderately 
calcareous lacustrinesediments 

a) Weil drained 
Maples Series (Orthic Black) ........................................ 

b) Imperfectly drained 
Merle Series (Gleyed Orthic Black) ................................ 
Mountainside Series (Gleyed Carbonated Rego Black) ...... 

.2 Medium to coarse textured shaley, fluvial sediments 

a) Imperfectly drained 
Ebor Series (Gleyed Carbonated Rego Black). .................. 

9. Deep (> 40 inches) Aeolian Sediments 
Soils developed on: 

1 Coarse textured, weakly to noncalcareous sediments 

a) Weil drained 
Grande Clairiere (Orthic Regosol) .................................. 

b) Imperfectly drained 
Ralston Series (Gleyed Orthic Regosol) stabliized.. ............ 
Rutledge Series (Gleyed Orthic Regosol) active ................ 

10. Deep (>40 inches) Lacustrine Sediments 
Soils developed on: 

.l Coarse textured, weakly to moderately calcareous sediments 

a) Weil drained 
Stanton Series (Orthic Black) ........................................ 
Deleau Series (Calcareous Black) .................................... 
Scarth Series (Rego Black) ............................................ 

W Imperfectly drained 
Dand Series (Gleyed Black Solonetz) .............................. 
Lauder Series (Gleyed Black) ........................................ 
Souris Series (Gleyed Carbonated Rego Black) ................ 
Souris saline phase .................................................... 

d Poorly drained 
Oak Lake Series (Carbonated Rego Humic Gleysol). ........... 
Oak Lake saline phase.. ................................................ 
Bell Creek Series (Orthic Humic Gleysol) ........................ 

.2 Moderately coarse textured, moderately calcareous sediments 

4 Weil drained 
Lyleton Series (Orthic Black) .......................................... 
Kemnay Series (Calcareous Black). ................................. 
Maon Series (Rego Black) ............................................ 
Findlay Series (Orthic Regosol) ...................................... 

b) Imperfectly drained 
Denbow Series (Gleyed Orthic Black) .............................. 
Switzer Series (Gleyed Carbonated Rego Black) ................ 
Switzersaline phase .................................................... 
Plum Creek Series (Gleyed Orthic Regosol) ...................... 

d Poorly drained 
Plum Lake Series (Carbonated Rego Humic Gleysol). ......... 

.3 Medium textured, strongly calcareous sediments 

4 Weil drained 
Cameron Series (Orthic Black) ...................................... 
Schaffner Series (Calcareous Black) ................................ 
Argue Series (Rego Black) ............................................ 

W Imperfectly drained 
Underhill Series (Gleyed Orthic Black) ............................ 
Underhill saline phase ................................................ 
Hartney Series (Gleyed Carbonated Rego Black) .............. 
Hartneysaline phase .................................................. 
Hayfield Series (Gleyed Eluviated Black). ......................... 
Fairhall Series (Gleyed Orthic Regosol) .......................... 

4 Poorly drained 
Emblem Series (Carbonated Rego Humic Gleysol) ............ 
Emblem saline phase .................................................. 
Sanger Series (Orthic Humic Gleysol) ............................ 
Orthez Series (Humic Luvic Gleysol) .............................. 

3,186 .22 

1,149 .08 4,927 .34 
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PARENT MATERIALS AND SOILS 

.4 Moderatelyfine textured, strongly calcareous sediments 

4 Weil drained 
Elva Series (Orthic Black) .._._............. 

W Imperfectly drained 
Goodlands Series (Gleyed Orthic Black) .._.._ 
Goodlands saline phase . . . . . . . . .._................ 
Cranmer Series (Gleyed Carbonated Rego Black) ._._.._..,.,., 
Cranmer saline phase . . . . . . . . .._............................. 
Minto Series (Gleyed Eluviated Black) .._._... 
Ninga Series (Gleyed Black Solonetz) 

d Poorly drained 
Naples Series (Orthic Humic Gleysol) .._.. ,__. 
Bunclody Series (Humic Luvic Gleysol) 
Fairfax Series (Carbonated Rego Humic Gleysol) .._.. 

.5 Fine textured, weakly to moderately calcareous, stratified lacus- 
trine and alluvial sediments 

a) Imperfectly drained 
Agnew Series (Gleyed Orthic Black) . . . . . . . 
Pipestone Series (Gleyed Carbonated Rego Black) ,. ,._. _. ., 

b) Poorly drained 
Cromer Series (Carbonated Rego Humic Gleysol) ..,.._.._ 

.6 Medium overlying coarsetextured, stronglycalcareous sediments 

W Imperfectly drained 
Wawanessa Series (Gleyed Carbonated Rego Black) 

c) Poorly drained 
Martinville (Carbonated Rego Humic Gleysol) .._._._. 

.7 Moderatelyfine to fine textured, strongly calcareous, moderately 
saline sediments 

4 Imperfectlydrained 
Marshy Lake Series (Saline Gleyed Orthic Black) .._._... 
Whitewater Series (Saline Gleyed Carbonated Rego Black).. 

b) Poorly drained 
Rebecca Series (Saline Carbonated Rego HumicGleysol) 

1 1. Mixed Glacial Materials overlying Boissevain Formation 

Soils developed on: 

.l Moderatelyto strongly calcareous, moderately coarse, to medium 
textured material overlying unconsolidated coarse textured Bois- 
sevain Sandstone Formation 

4 Well drained 
Reaper Series (Orthic Black) .._................ 
Charlton Series (Orthic Regosol) .._................................. 
Algar Series (Rego Black) ..__. 

12. Undifferentiated Materials 
Soils developed on: 

Undifferentiated materials with a wide range of drainage, texture 
and topographie characteristics, and generally lacking genetic profile 
development 
.1 

1; 

Eroded channels Complex .._.._............._...... .._. 
Marsh Complex .._._.. .._. 
Verner Lake Complex .._........ .._.__ 

EV 
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120 .oo 
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FP 
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247 .Ol 
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1,466 .lO 
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7,402 .52 
1,637 .ll 12,046 .84 
3,007 .21 

25,977 1 .B2 31,661 2.21 
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The development of the various genetic soi1 in altitude of the Turtle Mountain area creates 
types has been due to the influences of climate, slightly cooler temperatures, lower evaporation 
vegetation, topography and drainage, acting on rates and larger quantities of precipitation (Table 
these parent materials through time. 2.2) and results in more strongly leached soils. 

CLIMATE 
Climate has both indirect and direct effects on 

soi1 formation. The indirect effects are reflected 
in the nature and type of natural vegetation under 
which the soils were formed (see Vegetation Sec- 
tion). The direct effects’ of climate are those 
brought about through the weathering processes 
whereby rocks, minerals, and organic materials are 
broken down to become soil. 

In general, the rate of weathering is high in 
warm, moist regions and is slow when temperatures 
are cool and precipitation is low. For the most 
part, soils in the Boissevain-Melita area are weakly 
weathered because of the cool temperatures, long 
Winters and low rainfall. 

The two major components of climate that affect 
soi1 forming processes are temperature and 
precipitation. In the Boissevain-Melita area, there 
is no significant variation of precipitation or 
temperature with latitude; however, the increase 

The overall climate of the Boissevain-Melita area 
has been designated by Koppen as Dfb’*, subhu- 
mid with a definite summer precipitation maxi- 
mum. Due to its location in the tenter of the 
continent, winter temperatures are lower and 
summer temperatures are higher than the world 
average for the same latitude. 

r°Koppen, W. and Geiger, Handbuck der Klimatologie, Bond 1, Teil C, 
Gebuder Borntradger, Berlin, 1936. 

TABLE 2.2 
Monthly and annual precipitation at Boissevain and Peace Gardens, Manitoba for the period 1967-I 970 

(from Depat-tment of Transport, Weather Records, 1967-l 970)“. 

1967 
Boissevain 

1968 1969 1970 1967 
Peace Gardens 

1968 1969 1970 

January 
February 
March 
April 
Mw 
June 
July 
August 
September 
October 
November 
Decem ber 

1.60 
0.60 
1 .a0 
2.71 
0.44 
1.57 
0.59 
0.59 
0.93 
2.08 
0.56 
0.90 

0.65 
Tr. 
0.47 
1.48 
1 .B2 
1.75 
2.49 
7.02 
2.43 
1.10 
O.Si 
0.30 

1.45 0.85 
1.21 0.85 
0.57 1.70 
0.95 2.92 
1.64 1.95 
4.08 1.55 
3.81 3.02 
1.31 0.63 
0.73 1 .78 
0.95 0.81 
0.25 0.41 
0.70 0.70 

- 1.70 3.56 1.25 
- 0.70 1.77 1.30 
- 0.65 0.78 2.10 

7.67 2.30 
1.23 3.64 
2.51 3.20 
1.87 3.22 
1.59 11.51 2.51 
1.58 2.39 1.04 
3.25 1.53 1.93 
1.24 2.45 0.40 
2.15 1.03 1.65 

ï .65 3.75 
2.29 3.23 
5.72 2.91 
3.58 3.42 

2.15 
1.85 
1.25 
2.23 
1.38 

Annual 
(inches) 
Annual 
(centimeters) 

13.57 20.32 17.65 17.17 23.09 34.32 26.88 26.82 

34.40 58.80 44.80 43.60 58.70 87.10 68.40 68.20 

‘Kohut, A. P. 1972. The Geological and Hydrological Environment of 
the Whitewater Lake Basin, Manitoba. Unpub. M.Sc. Thesis, Dept. of 
Earth Sciences, Univ. of Manitoba. 

TEMPERATURE 
The monthly mean maximum and minimum 

temperatures and geographic location for five 
selected sites in the study area are presented in 
Table 2.3. The mean maximum winter tempera- 
tures are below freezing (32°F) for all stations for 
the months of December through March. The 
mean minimum winter temperatures are below 
0°F from December through February for a11 
stations except Deloraine. Deloraine has only two 
months, January and February, which have mean 
minimum temperatures below 0°F. The mean 
maximum summer temperatures are above 70°F 
for a11 stations during June, July and August. 
However, the mean minimum summer tempera- 
tures for ail stations are above 50°F only for the 
months of July and August. 

The mean length of the growing season, as in- 

dicated by the frost free period shown in Table 
2.4, varies from 118 days at Boissevain to 98.3 days 
at Waskada. The length of the growin 

b 
season is 

indicated by frost free period, base 32” and base 
28°F for a “killing frost”. 

One parameter for trop growth which cari be 
derived from mean temperature normals is grow- 
ing degree days (Table 2.4). The growing degree 
days (sometimes called heat units) above 42°F 
expresses the length and warmth of a growing 
season in a single figure. The map of seasonal 
accumulations of degree days cari be used to deter- 
mine whether a particular trop is likely to mature 
in a given area. The base 42°F is used because 
it is considered as the temperature below which 
vegetative growth cesses. The com heat unit (Table 
2.4) is superior to the degree day concept in that 
it takes into account detrimental effects of extre- 
mely high temperatures. 
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TABLE 2.3 
Mean Maximum and Minimum Temperatures (“F) for Major Centers in the Survey Areal 

Location Latitude Longitude Elevation 
(ft. a.s.1.) 

Jan. Feb. Mar. Apr. May June July Aug. Sept. Oct. Nov. Dec. Year 

Boissevain 49” 14’N 100”03”w 1680 Mean Max. 10.4 16.9 26.4 47.8 61.5 70.7 77.7 75.9 64.1 54.1 31.3 17.3 46.2 
- 9.2 - 4.4 7.0 28.5 39.4 49.6 55.2 52.4 42.4 33.1 15.5 - 0.2 25.8 

Deloraine 49’ Il’N 100” 3O’W 1642 Mean Max. 10.6 17.2 29.1 49.0 62.8 71.8 79.3 78.2 65.9 54.7 31.7 17.9 47.4 
Mean Min. - 7.1 - 3.0 9.3 28.4 38.9 49.5 54.5 51.6 41.5 31.6 15.8 1.4 26.0 

Melita 49” 20’ N lol”oo’w 1450 Mean Max. 12.3 17.0 27.9 50.9 65.2 72.6 80.0 78.1 66.9 56.2 32.8 19.9 48.3 
Mean Min. - 8.7 - 5.4 7.2 26.5 37.6 47.3 52.8 50.9 40.0 29.8 13.9 - 0.5 24.3 

Pierson 49’1l’N 101 o 14’W 1538 Mean Max. 9.4 15.6 28.4 49.8 64.1 72.9 79.7 78.4 67.0 55.0 32.5 17.4 47.5 
Mean Min. -10.0 - 5.7 7.1 27.0 38.2 48.3 53.3 50.8 39.9 29.7 13.9 - 0.8 24.3 

Waskada 49” 02’ N 100” 45’W 1540 Mean Max. 11.5 17.5 28.8 49.8 64.2 72.6 80.7 79.5 67.4 56.7 34.0 18.7 48.5 
Mean Min. - 8.9 - 4.0 7.0 28.0 37.7 47.5 52.9 50.5 39.9 30.6 13.9 - 1.2 24.5 

‘Data obtained from Temperature and Precipitation Tables for Prairie 
Provinces, 1941-70. Atmospheric Environment Service, Dept. of the 
Environment. Canada. 

TABLE 2.4 
Other Weather Parameters for the Major Centers in the Survev Area”. 

Boissevain Deloraine 

Mean Standard 
Deviation 

Mean Standard 
Deviation 

Mean 

Melita ’ 

Standard Mean 

Last spring frost (32’F) 
First fall frost (32’F) 
Frost-free pariod 
Precipitation (inches) May 1 -Sept. 30 
Degree days above 42’F May 1 -Aug. 13 
Degree daysabove 42°F 
Degree days above 50°F 
Last spring frost (28°F) 
First fall frost (28°F) 
Frost-free period (over 28°F) 
Corn heat units (May 15 to date of first 

Killing Frost in Autumn) 
‘CF. Shaykewich. Dept. of Soi1 Science, Univ. of Man 

May 12.0 days 
Sept. 7 11.5days 
11.8.0 15.9days 
12.6 4.2 
1949.2 183.3 
2726.0 239.0 
1702.0 202.0 
May 7.4 days 
Sept. 26 6.2 days 
135.0 9.8 days 
2370.2 195.2 

litoba. 

June 2 14.9 days 
Sept. 13 9.8 days 
102.4 21.2 days 
12.5 5.2 
2018.8 185.0 
2818.0 166.0 
1804.0 160.0 
Mayl6 15.3 days 
Sept. 17 11.8days 
124.1 14.2 days 
2297.9 150.4 

Pierson 

Standard fviean 

Waskada 

Standard 
Deviation 

June 2 13.2 days 
Sept. 10 8.1 days 
100.4 15.7 days 
13.8 3.7 
1996.0 171.0 
2787.0 244.6 
1778.0 187.3 
Mayl9 14.9 days 
Sept. 18 lO.Odays 
121.6 19.4 days 
2277.0 220.7 

Deviation 

May 29 16.3days 
Sept. 1 1 9.7 days 
104.7 17.3days 
10.9 3.9 
2027.4 188.0 
2801 .O 247.0 
1793.0 216.0 
Mayl6 16.9 davs 
Sept. 20 
126.6 
2268.4 

7.6 days 
16.7 days 
180.8 

Deviation 

June 2 15.0 days 
Sept. 9 1 1.4 days 
98.3 20.9 days 
11.9 3.9 
2093.7 247.0 
2938.0 293.0 
1921.0 251.0 
Mayl6 7.8 days 
Sept. 18 10.3 days 
124.0 12.9 days 
2293.0 224.7 



TABLE 2.5 
Mean Monthly and Annual Precipitation (in Inches) for the Major Centers in the Survey Area”. 

Jan. Feb. Mar. A0r. Mav June Julv Aua. Seat. Oct. Nov. Dec. Year 

Boissevain 0.97 0.72 1.02 1.21 2.47 3.59 2.42 2.91 1.53 0.99 0.76 0.75 19.34 
Deloraine 0.85 0.64 1 .Ol 1.54 2.53 3.51 2.30 3.21 1.62 1.15 0.91 0.95 20.22 
Melita 0.90 0.82 1.15 1.43 2.16 3.60 2.59 2.99 1.65 1.05 0.88 0.93 20.15 
Pierson 0.98 0.89 0.84 1.23 2.25 2.89 2.35 2.27 1.25 0.87 0.73 0.79 17.34 
Waskada 0.94 0.84 0.86 1.25 1.96 3.48 2.47 2.62 1.67 0.88 0.70 0.72 18.39 

*Data obtained from Temperature and Precipitation Tables for Prairie 
Provinces, 1941-70. Atmospheric Environment Service, Dept. of the 
Environment. Canada. 

TABLE 2.6 
Soi1 Climatic Analysis of Temperature Sites in the Survey Area + 

Site 
Location 

Soi1 

Depth 
(cm) 

Lat. Long. Soil Temperature ("C) 1 st Date Days 1 st Date Days Deg. 1 st Date Days Deg. Days 

Mean Mean Range Above Days 

Annual Summer Min 
Above Below A@? Above Below 

Day Max. Day Ooc Ooc 5oc 5°C Above 
5°C 

62F-1 
NW 152-24W 
Waskada Loam 

62F-2 
SE 16-I -28W 
Cameron Loam 

62F-3 
NE 20-529W 
Medora Loam 

62F-7' 
NW 22-7-28W 
Medora Loam 

62F-8"" 
NW 22-7-28W 
Coatstone Loam 

62F-9"' 
NW 22-7-28W 
Tilston Loam 

5’0” 
100 

go" 
100 

go" 
100 

5.5 16.1 
49"08' 100'37' 5.7 14.8 

6.4 11.6 

6.2 17.0 
49"02' lol"lo' 6.3 16.1 

6.3 12.9 

6.3 17.2 
49"50' lOl"O9' 6.2 14.9 

5.7 11.6 

7.7 19.7 
49"35' 101012' 7.4 17.3 

7.0 14.1 

7.7 18.1 
49O35' 101 OI 2' 7.7 16.8 

7.3 14.1 

7.4 16.4 
49O35' lOlO12' 7.2 13.5 

6.4 12.2 

-6.5 26 
-5.4 39 
-2.4 64 

-5.9 22 
-5.1 31 
-2.6 49 

-5.9 22 
-4.3 37 
-2.9 55 

-5.7 20 
-3.9 29 
-1.6 37 

-4.0 22 
-2.5 27 
-0.7 35 

-2.9 
0.1 zi 

-0.1 25 

17.5 208 
16.8 222 
15.2 247 

18.3 204 
17.6 214 
15.2 232 

18.6 204 
16.7 219 
14.3 238 

21.1 203 
18.7 211 
15.5 220 

19.4 205 
18.0 210 
15.3 218 

89 
108 

8882 
95 

9: 
105 

7'86 
73 

6'; 
59 

327 238 
334 245 

20 277 

327 245 
339 250 

3 274 

327 246 
347 256 

6 266 

329 253 
344 265 

1 293 

338 266 
351 282 

11 316 

114 302 118 
127 316 190 
146 347 201 

107 301 194 
116 311 196 
132 331 199 

107 302 195 
121 317 196 
142 334 192 

100 306 206 
107 315 207 
115 324 209 

100 310 210 
103 317 214 
109 336 217 

1487 
1422 
1290 

1631 
1561 
1280 

1672 
1446 
1131 

2079 
1781 
1381 

170 246 
188 255 
234 259 

160 248 
173 254 
220 243 

159 250 
186 253 

145 260 
163 259 
199 240 

1893 153 257 
1742 164 256 
1395 200 235 

17.7 185 47 323 276 80 290 210 1662 
14.3 190 7 8 365 80 300 219 1263 
12.9 208 37 14 342 104 312 208 1031 

142 227 
- - 

126 
6; 81 
25 3 

88 191 
81 141 
24 3 

91 213 
67 74 
- - 

115 460 
97 236 
41 15 

104 304 

2 
184 

8 

85 150 
- - 

*Knoll position **Mid-slope ***Depression (Gleysol)-Preliminary 
data. + Unpublished data to 1977. Canada-Manitoba Soit Survey. 
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Annual soi1 temperatures at 20,50, and 100 cm depths in a 
well drained Orthic Black Waskada loam soi1 near Goodlands 

(NW 1%2-24W). 
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PRECIPITATION 
The mean annual precipitation is generally 

distributed uniformly throughout the study area 
and amounts to approximately 20 inches. Pierson 
and Waskada receive slightly less, in the order of 
17 to 18 inches (see Table 2.5). Approximately 75 
percent of the mean annual precipitation occurs 
during the period April to October with remaining 
25 percent occurring as snow from November to 
March. 

Evaporation on the other hand, is estimated to 
be in the order of 25 to 30 inches” during the 
period of April to October. This is nearly twice 
the average amount of precipitation received 
during the same period. 

The influence of precipitation or lack of it, and 
high rates of evaporation on soi1 formation is very 
noticable. The small quantities of water available 
for leaching combined with high evaporation losses 
results in generally shallow profiles which are high 
in calcium carbonates and soluble salts. Most of 
the leaching and accumulation of soluble 
constituents that does occur tends to be focused 
in soils of lower slopes and depressional areas 
which are locally more humid due to the collection 
of surface runoff waters and high groundwater 
tables. Well drained soils on Upper and top slope 
positions with perhaps an exception in the Turtle 
Mountain area characteristically have thin, weakly 
developed profiles. 

SOIL CLIMATE 
The temperatures of the soi1 and air influence 

the amount of water removed from the soi1 through 
evapotranspiration. When temperatures are cool 
or when the soi1 has less exposure to the sun (e.g. 
eastern and northern slopes of upland areas), 
evaporation losses are lower and more of the 
precipitation is available for downward infiltration 
and leaching of the soil. 

Within any region, the annual precipitation may 
not vary appreciably, but the effects of relief, air 
currents and air temperatures may be sufficient 
to affect the growth response and vigor of vegeta- 
tion and crops, as well as soi1 properties. These 
effects may be generally shown on the Soi1 Climatic 
Map (Figure 2.6) of southwestem Manitoba. The 
Boissevain-Melita area is subdivided into two 
climatic subregions, High Boreal -5 and Mid 
Boreal -6, which indicate significant differences 
in climate and soi1 development. Subregion 5 has 
cooler temperatures and greater precipitation and 
evapotranspiration efficiency, than Subregion 6. 
The soils in Subregion 5 are dominantly Dark 
Gray, Dark Gray Luvisol and Gray Luvisol, while 
in Subregion 6, the soils are predominantly Black 
Chernozems with some Gleysolic and Regosolic 
inclusions. 

Subregional divisions 6B and 6C are made on 
lesser changes in soi1 and climate, but sufficient 
to alter the sequence and thickness of various soi1 
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horizons for the separation at Soi1 Series level. 
Temperature, precipitation and trop growth 
parameters also differ between these subregions. 

The Boissevain-Melita study area lies within the 
Soi1 Climatic Subregion 6C and 5B. Subregion 6C 
is separated into three groups, 6C1, 6C2 and 6C3 
on the basis of subtle changes in the trop growth 
parameters such as frost-free days, degree days and 
soi1 moisture deficit. The main differences in 
climatic parameters are in the frost-free days and 
in degree days above 5.5”C (Table 2.4). Subregion 
6C favors a greater choice of crops due to slightly 
higher heat units and longer frost-free period than 
Subregion 5B. 

SOIL TEMPERATURE 
Soi1 temperature relates to areal climate, but the 

relationship is affected by soi1 depth, texture, soi1 
water content, surface caver (vegetation, snow), 
landscape position, and man’s manipulation. Soi1 
temperature follows a wave pattern in response 
to seasonal air temperature changes, the response 
being greater near the surface with a considerable 
lag with depth (Figure 2.7, Table 2.6). The soi1 
gains heaf during the period May to August, then 
loses heat from September to March, This cross- 
over of heat loss to heat gain takes place in April 
and heat gain to heat loss in the latter part of 
August. 

SOIL MOISTURE 
The moisture regime of soils depends on many 

factors such as precipitation, texture, organic 
matter, vegetation, depth of water table, etc. 
However, at a local scale, a11 soi1 surfaces even 
those generally considered to be flat, cari be 
thought of as sequences or patterns of convexities 
and concavities, more commonly referred to as 
highs and lows (relief). This irregular configuration 
of ground surface affects the soi1 moisture regime 
in two ways. Surface water tends to move from 
highs to lows where it often ponds after snowmelt 
or after heavy rains. The soils in these two posi- 
tions, therefore, exist and develop under two dis- 
tinctly different moisture conditions (see Hydro- 
logy). In general, soils developed on highs are 
warmer, drier and have a shallower profile than 
soils developed on lows or depressions. Sites 62F 
- 7, 8, and 9 in Table 2.6 illustrates the affects 
of relief and moisture on soi1 temperature. 

In addition, soi1 moisture affects the chemical 
weathering processes in the soi1 such as oxidation 
and reduction, and the kind of vegetation, i.e. 
hydrophytic, mesophytic or xerophytic, that Will 
grow in the soil. 

The soi1 climate map of Canada summarizes 
the Boissevain-Melita area as cool to moderately 
cool Boreal, having a subhumid moisture regime 

“Mckay, G.A. 1965. Evaporation from lakes and reSerVOirS on the 
Canadian Prairies; Prairie Provinces Water Board, ReDort NO. 6, 
Supplement A 



with a significant moisture deficit of 2.5 to less 
than 7.5 inches during the growing season.‘2 

VEGETATION 
Just as the climatic variation described pre- 

viously results in formation of different soils, SO 
also does it influence the vegetation characteristics 
of broad regions. In regions where temperatures 
during the growing season are moderate and 
precipitation is low with periodic drought, the 
natural vegetation is predominantly grass. In 
regions where temperatures during the growing 
season are cool and moisture loss by evaporation 
is low, the natural vegetation is predominantly 
forest. 

The effects of vegetation on soi1 formation cari 
manifest itself in many ways. For example, the 
shading of soi1 by vegetation cari modify the soi1 
climate; nutrients cari be recycled from the soi1 
through the plants and back to the soi1 again; root 
penetration cari influence soi1 aggregations; and 
the decomposition products of vegetation cari 
affect leaching, cation exchange capacities, water 
holding capacities and soi1 consistence. These pro- 
cesses are intricately dependent upon other soi1 
forming factors and operate to varying degrees in 
a11 soils throughout the province. 

The Boissevain-Melita area consists of two 
dominant vegetative regions according to Rowe’s14 
forest classification. They are the grassland and 
the forest and grass region. 

The physiographic subsections (Figure 1.3) fall- 
ing into the grassland region are the Boissevain 
Plain, Souris Plain, Antler River-Lake Souris Plain 
and the lower slopes of the Mountainside Escarp- 
ment. The Upper slopes of the Mountainside Es- 
carpment and isolated islands in the Souris Plain 
fa11 into the forest and grass region. The Turtle 
Mountain subsection is predominantly a forest 
region. 

The grassland region is characterized by the 
mixed short and ta11 prairie grasses, associated with 
herbaceous types of vegetation. The dominant 
short grasses are Grama Grass, June Grass, Spear 
Grass, Porcupine Grass, Short Awned Foxtail and 
Little Bluestem. The ta11 grassesi are chiefly Blue- 
joint, Big Bluestem, Slender Wheat Grass, Long- 
leaved Reed Grass, Prairie Cord Grass, and Slough 
Grass. Herbaceous plants are scattered throughout 
the region and are too numerous to enumerate 
here. Within the grassland region the area around 
Whitewater Lake differs markedly from the rest 
of the grassland region. Due to its high water table 
and salinity problem the area is dominated by salt 
tolerant plants such as Samphire, Western Sea 
Blite, Russian Thistle, Lamb’s Quarters, Ta11 
Wormwood, Gumweed, Wild Barley, Salt Grass, 
Wild Mint and Western Dock. Whitewater Lake 
itself is characterized by aquatic vegetation vary- 
ing from non-emergent species such as bladder- 
wort, pondweed, water crowfoot, water milfoil and 

chara to emergent species such as reed grass, white- 
top and hard stem bulrush.15 

The soils formed in this grassland environment 
typically have black to dark gray Ah horizons. The 
decomposition of plant roots and the incorporation 
of organic matter into the Ah horizon increases 
the natural fertility, and generally imparts a gran- 
ular structure and friable consistence to the soil. 
The depth of soi1 development varies from place 
to place but in general, the soils formed under 
grass type vegetation are the least eluviated and 
the most fertile soils in the province. Grassland 
soils are mainly Black and Dark Gray Chernozems. 

The forest and grass region is characterized by 
treed landscapes with a short and ta11 grass, her- 
baceous plant mix. The native vegetation on the 
Turtle Mountain consists of deciduous trees and 
shrubs with an undergrowth of herbs and grasses. 
The dominant tree is the Trembling aspen, with 
White Birch being found at higher altitudes, and 
Bur Oak being more abundant at lower levels. 
Green Ash, Manitoba Maple and Black Poplar 
are scattered throughout this region. The dense 
undergrowth of shrubs16 and herbaceous plants 
consists chiefly of American Hazel, Choke Cherry, 
Pin Cherry, Saskatoon, Gooseberry, Raspberry, 
Dogwood, Snowberry and High-bush Cranberry.lb 
The isolated islands of forest and grass found 
within the Souris Plain differs from the area found 
in the Turtle Mountain. In these areas, tree ringed, 
grassed depressions (sloughs) are fringed with 
trembling aspen and willow. The difference in level 
between the bottom of the depressions and the 
top of the knolls between the depressions may be 
only a few feet, but the vegetation varies from 
a xerophytic type on the knolls to marsh or even 
aquatic vegetation in the 10~s. Surrounding the 
trees is a zone of shrubsi4 composed of Silverberr 
Prairie Rose, Snowberry and dwarfed Saskatoon. 74 
Most of the grasses and herbs found are similar 
to those found in the grassland region. 

Trees generally have about equal proportions 
of above to below ground growth. The relatively 
long life of trees as compared to grasses greatly 
reduces the accumulation of organic matter derived 
from root material in the soil. Most organic matter 
in soils under forest vegetation is composed of leaf 
fall, stem decay and decomposition products of 
other herbaceous litter. These organic materials 
usually accumulate in layers above the minera1 
soi1 surface. 

“Soi1 Climatic Map of Canada. 1972. Prepared by the Soi1 Research 
Institute of the Research Sranch. Canada Deot. of Aoric.. Ottawa and 
printed by the Surveys and Mapiing Branch: Dept. of Energy, Mines 
and Resources. 

‘%owe. J. S. 1972. Forest Regions of Canada. Canadian Forestry 
Service, Dept. of Environment, Publication No. 1300. 

“Ellis, J. H. and Shafer, W. H. 1940. (Reprint 1974). Reconnaissance 
Soit Survey of Southwestern Manitoba. Pub. Manitoba Dept. of Agri- 
culture. 

‘%ossenmaier, E. F. 1953. Field feeding of waterfowl in the Whitewater 
Lake district of southwestern Mantioba. M.Sc. Thesis, Univ. of Min- 
nesota. 

Ybid. 
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Litter derived from deciduous forest vegetation 
generally decomposes quite rapidly. Consequently, 
recycling of nutrients is quite rapid in deciduous 
forests. Soils developed under deciduous forest are 
generally high in exchangeable bases, granular and 
friable. The predominant soils in this region are 
Luvisolic and Chernozemic with minor occurrences 
of Humic Gleysols. The Luvisolic soils on Turtle 
Mountain are the most strongly leached soils in 
the study area. 

RELIEF AND DRAINAGE 
The principal relief and drainage systems of the 

Boissevain-Melita area are shown in Figure 2.8. 
The most prominent relief feature is the Turtle 
Mountain. Here the elevation rises 700 feet over 
nine miles to an elevation of 2,400 feet a.s.1. The 
lowest area is found in the Antler River-Lake 
Souris Plain, which is approximately 1,400 feet 
a.s.1. 

The topography drops very steeply (100 to 200 
feet per mile) between the 2400 and 1700 foot 
elevations, from the Turtle Mountain to the Bois- 
sevain Plain. Slope gradually decreases to less than 
20 feet per mile across the Boissevain Plain to less 
than 8 feet per mile through the Antler River-Lake 
Souris Plain. The Whitewater Lake Basin, just 
north of the Turtle Mountain has a slope of 1 to 
2 feet per mile towards the lake. On the west side, 
the Souris Plain slopes eastwards into the Antler 
River-Lake Souris Plain at 8 feet per mile. 

The drainage channels are generally more 
evident in the areas of more pronounced slope. and 
relief. Some of the smoother areas tend to have 
sloughs full of water year round. The Turtle Moun- 
tain area is dotted with lakes and swampy depres- 
sions. The north facing slopes have numerous in- 
termittent streams which have carved deep chan- 
nels into the slopes. Topography in this area varies 
from undulating to strongly rolling. 

Whitewater Lake Basin has more salinity than 
the surrounding tills. Many of the soils in the area 
are imperfectly and poorly drained due to high 
water tables. 

However, the main drainage for the survey area 
is provided by the Souris River, which traverses 
the Antler River-Lake Souris Plain in a northeast- 
ward direction. Areas to the west of the Souris 
River are drained via the Antler River, Gains- 
borough Creek, Graham Creek and Jackson Creek. 
Stoney Creek drains into Marshy Lake. The area 
to the east of the Souris River is drained by the 
Medora, and Elgin Creeks. The majority of these 
creeks flow intermittently throughout the year, 
primarily after spring thaw and after heavy 
summer rains. Numerous e 
nels leading from the P 

hemeral stream chan- 
Turt e Mountain disappear 

abruptly between the 1650 and 1675 foot elevation. 
One such creek is the Turtlehead Creek. Most of 
the water from these ephemeral stream channels 
colle& in Whitewater Lake. After heavy rains, 

much of the agricultural land surrounding White- 
water Lake is flooded. The Souris River fre- 
quently floods its banks during periods of heavy 
spring runoff causing significant damage to crop- 
land and property. 

The Souris River with its associated creeks 
removes most of the surface waters from the Bois- 
sevain-Melita area. The quality of the water near 
Coulter is given in Table 2.7i7 

TABLE 2.7 
Water Quality of the Souris River near Coulter 

Conductivity Total Hardness Sulphate 
umhos mg/1 mg/1 

Yearly 283-2620 99-69 1 30-617 
April- 283-1771 99-397 30-415 

October 

Mean flow rate of the Souris River at Melita 
is 229 cubic feet per second.‘s The flow rate at 
Melita is a good indicator of supply available to 
Manitoba in the Souris basin. At present the towns 
of Melita and Souris depend on the river for their 
water supply. Negligible irrigation occurs along the 
Souris River, but it has been estimated that at the 
river’s present flow rates during the growing 
season, only 500 acres could be adequately irri- 
gated. With proposed dams on the Antler River 
and the Gainsborough Creek near their confluence 
with the Souris, it is estimated that 6,000 acres 
could eventually be irrigated.19 

Any of the water not accounted for in surface 
runoff, plant uptake or evaporation ends up as 
soi1 water and groundwater. 

GROUNDWATER 
Groundwater refers to water that is beneath the 

surface of the soi1 in the zone of saturation. Water 
collects and flows through the pores of the soi1 
during infiltration until it eventually reaches a zone 
of saturation. The Upper surface of this zone in 
unconfined aquifers is called the water table. Since 
the water table generally conforms to the topog- 
raphy, groundwater in unconfined aquifers tends 
to flow from topographie highs to topographie 
lows. 

In general, water tables fluctuate throughout the 
year with seasonal highs and 10~s. Water table 
levels are generally lowest during the winter 
months from December to March. The level rises 
in April and May as a result of snowmelt and 
rainfall. The more permeable soils respond more 
rapidly to changes such as snowmelt and high 
rainfall while in the less permeable medium and 
fine textured soils, there usually is a greater lag 
time between infiltration and rise of the water table 
level. Water levels generally reach their maximum 

“Water Supply for Saskatchewan-N&on Basin, Canada, Alberta, 
Saskatchewan, Manitoba. 1972. Appendix 7. 

‘BWater Supply for Saskatchewan-Nelson Basin, Canada, Alberta, 
Saskatchewan, Manitoba, 1972. Appendix 4. 

“Souris-Red-Rainy River Basins Comprehensive Study. 1972. Appendix 
F, Irrigation. 
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height in the latter part of May or the beginning 
of June and recede slowly over the course of the 
growing season (Figure 2.9). 

The grave1 and sand deposits in the Boissevain- 
Melita area may be as thick as 50 feet (see cross- 
sections, Appendix B) and some may be good 
aquifers *O for local domestic use. In some cases. 
sand points driven to 20 and 25 feet give constant 
and adequate supply of water. 

The lacustrine silts and clays and glacial tills 
which occur in most of the area, yield little good 
quality water. These materials are poor aquifiers 
for installing Wells. 

In addition, none of the bedrock formations in 
the area are suitable as sources of good quality 
water supplies. Most of these ground waters are 
either saline or alkaline. 

HYDROLOGY AND SOIL DEVELOPMENT 
Hydrological activiti’es pertaining to water 

movement within and beneath the soi1 profile also 
have a distinctive role in the development of soi1 
profiles. The depth to water table and the direction 
of water movement in the saturated zone affect 
the type and degree of profile development. Where 
water tables (zone of saturation) are at relatively 
deep levels (e.g. 8 to 10 feet) and water movement 
in the saturated zone tends to be downward, away 
from the water table, the hydrologie condition is 
described as groundwater recharge. Recharge areas 
are characterized by a net downward movement 
of water in the unsaturated soi1 zone via such 
processes as infiltration and percolation. By these 
means, soi1 water in excess of field capacity is 
contributed to the groundwater zone and causes 
a rise in the water table. This rise occurs most 
dramatically in the spring after snowmelt. 

On the other hand, where water tables are rela- 
tively close to the ground surface (e.g. 3 to 5 feet) 
and water movement in the saturated zone tends 
to be upwards to the water table, the hydrologie 
condition is described as groundwater discharge. 
In groundwater discharge areas, the forces of ca- 
pillarity may transmit water from the water table 
directly to the soi1 surface where upon it is lost 
by evaporation. At the same time, it leaves behind 
the dissolved minerals and salts which accumulate 
near and/or on the soi1 surface. 

There are, therefore, two distinct features of 
hydrology which may be directly related to soi1 

development. They are: recharge, which results in 
leaching (removal of soluble constituents) of soi1 
profiles, and discharge which results in deposition 
(accumulation) of soluble constituents in the soi1 
profile. 

Hydrological studies conducted in the Melita, 
Deloraine and Whitewater Lake areas have shown 
that glacial till deposits are primarily recharge 
areas. That is, they contribute much of their surface 
waters to the groundwater zone. Most of the hy- 
drological activity is focused in the shallow surface 
depressions and sloughs, the great majority of 
which acts as recharge sites. The soils in these 
depressions are invariably leached to different 
degrees which reflects the effects of this recharge 
activity: Orthic and Luvic Humic Gleysols and 
imperfectly drained eluviated profiles are diagnos- 
tic soils of groundwater recharge sites. 

When these soils occur in the majority of the 
depressions over a large area, the area in general 
cari be described as a groundwater recharge area. 
However, within the Souris and Boissevain Plains, 
many localized areas (mainly lows and depressions) 
of non-leached (and often saline) soils also occur. 
These are sites in which the hydrologie activity 
is primarily discharge, i.e. net water movement is 
towards the ground surface. Ground-water dis- 
charge sites in the glacial tills of this study area 
are generally limited and localized in nature. They 
commonly occur in the lowest depressions of the 
landscape, or at other strategic locations such as 
an abrupt change in the regional slope or in the 
vicinity of some stratigraphie or lithologic change 
in the underlying geologic materials. Imperfect and 
poorly drained carbonated and saline soi1 profiles 
are diagnostic groundwater discharge sites. 

The most obvious sites of groundwater discharge 
are easily recognized by the conspicuous presence 
of saline soils. White crystalline salt precipitates 
in and on the soi1 surface and the presence of salt 
tolerant vegetation are the most diagnostic features 
of saline soils. 

Groundwater recharge sites on the other hand 
cari be recognized by the absence of salinity. The 
vegetation on such sites usually consists of grasses 
(mainly hydrophytic) willows and trees. Many 
groundwater recharge sites may be cultivated and 
cropped and are thereby not as obvious to the 
untrained eye. 
% A. Freeze. 1963. Groundwater Probability, Virden. Manitoba. Geol. 

Sh. Cm. Map 1137A. 
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This section describes the important charac- 
teristics of the soils and their relationship to the 
factors of soi1 development, and provides a de- 
scription of the classification, mapping and 
morphology of the soils in the Boissevain-Melita 
area. 

SOIL DEVELOPMENT 
Soi1 is produced by the action of the soil-forming 

processes previously discussed on the material de- 
posited or accumulated by geologic forces. The 
characteristics of the soi1 at any place are deter- 
mined by the physical and mineralogical composi- 
tion of the original geological material, the climate 
under which the soi1 material has accumulated and 
existed, the biota consisting of plant and animal 
life on and in the soil, the relief (or lay of the 
land) and drainage that results from it, and the 
length of time the forces of development have 
acted on the geologic material. 

Man has also influenced the development of soils 
or altered the natural soils. Man has removed the 
natural vegetation, disturbed the surface layers and 
has used practices that have altered the natural 
drainage and modified the natural differences 
between soils. 

The most important active factors in soi1 forma- 
tion are the temperature and moisture conditions 
within the soi1 (i.e. the soi1 climate). Under native 
conditions, the soi1 climate determines the type of 
biological life which in turn determines the type 
of, and the manner in which organic matter is 
added to the soil. The soi1 climate also determines 
the micro-organism activity, the rate of production 
and decomposition of organic matter, the rate and 
extent of minera1 weathering, and the rate at which 
products of weathering are accumulated in, or 
removed from the soil. 

The soi1 climate may differ within relatively 
short distances because of differences in topog- 
raphy and drainage. Knolls or sloping areas are 
usually locally arid as a portion of the precipitation 
may run off. Depressions are often locally humid 
as they collect water and are ,wetter and cooler 
than adjacent soils. In the study area, the soils 
developed on sites with good interna1 drainage 
have a greater movement of soluble and weathered 
products and result in the development of A, B, 
C horizons, while soils in the level to depressional 
sites with poor or very slow interna1 drainage 
develop only A and C horizons. 

In the study area, the degree of soi1 profile 
development is related to the regional climate and 
the degree of leaching, translocation and accumu- 
lation of the soluble and colloidal fractions of the 
soil. In dominantly grassland areas, the amount 
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SOILS 

of water available for leaching is low, but sufficient 
to support grass vegetation; this results in an 
annual accumulation of organic matter and 
development of black colored surface horizons in 
soils. The translocation of soluble and colloidal 
fractions is relatively slow and does not proceed 
to great depths resulting in shallow profiles. 
Approximately 77 percent of the area is mapped 
as Chernozemic Black soil. In grassland to forest 
transition areas, the soi1 climate is more humid 
and cooler and is favorable for tree growth as well 
as grassland species. Here, there is a greater degree 
of leaching and translocation than in the grassland 
area proper. The result is the formation of soils 
with a “dark gray” surface and identifiable ac- 
cumulation of translocated products such as clay 
and organic matter lower in the soi1 profile. 
Approximately 6 percent of the area has been 
mapped as Chernozemic Dark Gray soils. Under 
more favorable moisture conditions of the forest 
regions, there is a greater degree of leaching and 
translocation of soluble and collodial soi1 material 
resulting in generally deep soi1 profiles with a 
characteristic leaf mat, a bleached zone and an 
accumulation zone dominantly of the translocated 
clay and organic matter. These soils are classified 
as Luvisols and occupy only about 1 percent of 
the map area. 

Soils in the same climatic zone may differ due 
to the texture and mineralogical composition of 
the parent material. Soils developed on moderately 
coarse to medium textured materials are more 
permeable to water and allow for a greater leaching 
of the soluble and colloidal fraction as compared 
to finer textured soils. Soils developed on moder- 
ately calcareous sediments are noticeably deeper 
than soils developed on strongly calcareous sedi- 
ments; soils developed on the extremely calcareous 
material are very shallow under grassland, park- 
land or forested conditions because of the difficulty 
of leaching the large quantity of lime carbonate 
present. 

Restrictions on normal soi1 development are not 
only imparted by high levels of lime carbonate, 
but also by the length of the saturation period 
in an area affected by surface ponding, lateral 
inflow, seepage or a near surface groundwater. 
Under these conditions, the leaching of soluble and 
colloidal material is minimal, and in some cases 
the translocation of soluble soi1 material is toward 
the surface; the soi1 environment is altered from 
an oxidative state to a depleted oxygen or reductive 
state. The characteristics of soils associated with 
restricted drainage and saturated conditions are: 
du11 soi1 colors, development of mottles of iron 
and manganese, presence of lime carbonate near 
the soi1 surface (not applicable to better drained 
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shallow soils developed on extremely calcareous 
materials), presence of, and accumulation of 
soluble salts within the rooting zone, and accumu- 
lation of organic material at the surface. 

Soils developed under conditions of excess mois- 
ture are classified as Gleysols. Gleysols are distri- 
buted throughout the entire map area and occupy 
about 8 percent of the total area. In a few moist 
areas, soils have developed from saline parent 
materials and are classified as Solonetzic soils. 
Solonetzic soils occupy less than 1 percent of the 
map area. Soils which lack genetic profile develop- 
ment occupy about 3 percent of the area and are 
classified as Regosols. 

Time is an important variable in soi1 develop- 
ment. Soils are generally considered to be in equi- 
librium with the environmental factors responsible 
for their formation. In this study area, the factor 
of time cari be considered in the order of 12,000 
years, that is, the period since deglaciation. Soi1 
devefopment normally progresses from youth 

through maturity to old age during which time 
they corne into a period of very slow change or 
equilibrium with the influencing factors. However, 
the development process cari be influenced or 
interrupted by an alteration to any of the soi1 
forming factors. For example, the activities of man 
cari be considered as an influence on the factors 
of soi1 development. Man has altered such factors 
as vegetation and drainage and although the effects 
of this alteration on the soi1 profiles or properties 
are not apparent, they have been very significant. 
Research has shown that altered conditions due 
to cultivation has led to the reduction of the organic 
matter content of the soi1 by as much as 50 percent. 

THE SOIL PROFILE 
A soi1 that has corne into equilibrium with its 

environment develops characteristics or 
morphology unique to itself and is considered a 
mature ~011. Those that have not corne into equi- 
librium with their environment are considered 

TABLE 3.1 
A Hypothetical Soi1 Profile Showing All Principal Horizons+ 

LF,H 
Or anic debris lod 

% er forest, f 
ed on soi1 developed 

un usual y absent on soils 
developed under grasses. 

L Loose leaves and organic debris, largely undecomposed 

F Organic debris, partially decomposed or matted 

H Weil decomposed organic matter, original structures indiscernible 

A 
Horizons of maximum biological 
activity and maximum eluviation 
(removal of materials dissolved or 
suspended in water, or bath).* 

Ah A dark colored horizon with a high content of organic matter mixed with 
minera1 matter 

A Ii Ae e-$ t colored horizon of maximum eluviation. Prominent in Luvisolic 
and odzoltc soils; faintly developed or absent in Chernozemic and 
Brunisolic soils 

B 
Horizons of illuviation (of accumulation 
of suspended material from A) or of 
maximum clay accumulation, or of 
blocky or prismatic structure, or bath.* 

AB Transitional to B, but more like A than B. Sometimes absent 

BA Transitional to A, but more like B than A. Sometimes absent 

Bm Alteration due to hydrolysis or oxidation to give a change in color or 
structure as in Chernozemic soils 

Bmy Like Bm but strongly disrupted by frost action 

Bt Maximum enrichment of clay minerals as in Luvisolic soils 

Btl Insufficient clay enrichment to qualify for Bt 

Bn Maximum development of prismatic structure as in Solonetzic soils 

Bfh Maximum enrichment of iron and organic matter as in Podzolic soils 

C 
The soi1 parent material. Occasionally 
absent, i.e., soi1 building may have 
extended to a stratum other than bedrock, 
‘and of distinctly different character from 
that in which the solum is found. 

BC Transitional to C 

cg Denotes strongly gleyed horizons as in Gleysolic soils 

Cca Accumulation of calcium carbonate 

Csa Accumulation of soluble salts other than calcium carbonate 

Ck Denotes presence of carbonate 

CZ Frozen layer 

Consolidated bedrock. R 

*A and B represent the Solum, the genetic soi1 developed by soil-forming processes. 
TIt Should be noted that not a11 of these horizons occur in any one soi1 profile. 
Source: Principles and Practices of Commercial Farming, 1977. 
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immature. A mature soi1 when viewed in vertical 
cross-section, consists of soi1 layers called soi1 
horizons. The main or master horizons have been 
designated by the letters L, F, H, for organic layers 
and A, B, C for minera1 horizons. Lower case 
suffixes are used to indicate the type of master 
horizons and arabic numerals are used when 
further division into subhorizons are required. If 
the soi1 profile is developed from nonconforming 
parent materials, Roman numeral prefixes are used 
to indicate lithologic changes. Table 3.1 persents 
a hypothetical soi1 profile showing a11 principle 
horizons. Figure 3.1 illustrates the use of the soi1 
horizon nomenclature. The master horizon symbols 
and lower case letter suhïxes are defined in more 
detail in the Glossary. 

The A and B horizons are a reflection of the 
genetic forces operating on the parent material and 
together they form what soi1 surveyors cal1 the 
solum of the soil. No simple definition of master 
horizons is possible since there are SO many dif- 
ferent kinds. In general, A horizons or surface 
layers are subjected to the greatest amount of 
weathering and leaching and/or organic matter 
accumulation. The B horizons, lying immediately 
below the A horizon contain most of the material 
leached from A horizons or have had other changes 
brought about by soi1 forming processes. The C 
horizons represent the relatively unweathered 
underlying geological deposits from which the 
solum has developed. 

SOIL CLASSIFICATION 
The Canadian System of Soi1 Classification is 

a hierarchical system in which the classes are based 
upon an evaluation of the properties of real bodies 
of soil. Classes are defined on measurable soi1 
properties that reflect processes of soi1 formation 
and environmental factors. 

The system organizes soi1 information into 
various classes at five different levels of gener- 
alization as follows: 

Order - Classes at the order level are defined 
in terms of broad generalizations that reflect the 
soi1 environment and the effects of dominant soi1 
forming processes. There are nine orders of soils 
in the Canadian System. 

Great Group - Great groups are classes formed 
by the subdivision of each Order. Great Groups 
reflect differences in strength of dominant pro- 
cesses or a major contribution of a process in 
addition to the dominant one. For example, in 
Luvic Gleysols the dominant process is considered 
to be gleying, but clay accumulation in the B 
horizon of such soils is also a major process. There 
are twenty-eight great groups in the system. 

Subgroup - Subgroups are formed by subdivi- 
sion of each great group. Subgroups are differen- 
tiated on the basis of kind and arrangement of 
horizons that indicate: conformity to the central 
concept of the great groups, Orthic, intergrading 
toward soils in other orders, or special features 

FIGURE 3.1. 
Examples of the use of soi1 horizon nomenclature. 

Black soi1 profile showing subdivision into soi1 
horizons. 

Gray Luvisol soi1 profile showing subdivision ii 
soi1 horizons. 
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such as calcium carbonate in B horizons. There 
are a total of 186 subgroups in the system. 

Family - Classes at the family level are formed 
by subdividing subgroups. Families within a sub- 
group are differentiated on the basis of parent 
material characteristics such as texture and miner- 
alogy, soi1 climatic factors, and soi1 reaction. The 
number of soi1 families are undetermined and grow 
with the progress of soi1 survey. 

Series - The basic unit in the system of soi1 
classification in Canada is the soi1 series. A soi1 
series is defined as a naturally occurring soi1 body 
such that any soi1 profile within the body has a 
similar number and arrangement of horizons, 
whose color, texture, structure, consistence, thick- 
ness, reaction and composition are within a 
narrowly defined range. Soi1 series are very often 
subdivided into phases. Phases of soi1 series are 
based on variations of such features as degree of 
erosion of the profile, topographie change, stonin- 
ess, or salinity. 

Soi1 series and soi1 phases are a11 three dimen- 
sional bodies that occupy a geographic location 
on the landscape. Since soi1 is a continuum there 
are no Sharp boundaries between series and phases. 
However, we need to identify, sample and describe 
these bodies SO their properties cari be compared 
and predictions made about their use and manage- 
ment. Therefore, limits are placed on the range 
allowed in the characteristics that differentiate 
these bodies. These limits are wide enough to 
permit delineation of soi1 series over a practical 
sized area on a map. Usually, it is impractical to 
draw exact boundaries between the limits of one 
soi1 series and another because of time and map- 
ping scale limitations. Consequently, each delin- 
eated area may contain small segments comprising 
less than 15 percent of other soi1 series. It cari be 
seen, that the concept of a soi1 series as a taxonomie 
unit is related to, but is not strictly speaking, the 
same as the soi1 body delineated on a map. There- 
fore, the soi1 area delineated on the map is desig- 
nated as a soi1 series mapping unit. 

For sampling purposes, the minimum size of a 
soi1 body representing a Soi1 Series has recently 
been defined as the pedon. This varies, but may 
often be one square metre in areal extent. The 
pedon is, however, too small to be represented on 
a map and the Soi1 Series Mapping Unit cari 

therefore, be regarded as being composed of 
several contiguous pedons or polypedons whose 
properties may be individually different but a11 
may be within the range defined for a given Soi1 
Series. 

There are, thus, differences between taxonomie 
units, sampling units and mapping units. Each may 
be termed Soi1 Series. The taxonomie unit really 
is the soi1 profile - it is two dimensional in that 
the profile cari be represented as a vertical slice 
through a11 the soi1 layers at one point on the 
landscape. The pedon is the sampling unit which 
really is the test pit used to define the in situ 
characteristics of that profile, to obtain samples 
for laboratory testing and to adequately express 
these characteristics as an average for a specified 
volume at one point on the landscape. The third 
unit, the mapping unit, is also three dimensional 
but instead of representing one point on the lands- 
cape, it actually represents that landscape. But it 
is also implied, to a greater or lesser extent, that 
everywhere in that demarcated landscape segment 
the actual sequence of soi1 layers is the same as 
those exhibited in the test pit and those described 
and classified in the soi1 profile. The whole purpose 
of this is to predict the behaviour or performance 
of these same landscape units when subjected to 
given sets of management systems, such as those 
for agriculture. 

Generally, mappable differences in any property 
or group of properties that have significance in 
soi1 formation or plant growth are the basis for 
separating soi1 series. Differences in soi1 parent 
material, drainage, topographie variation, salinity 
and textural variation have been the key charac- 
teristics employed to differentiate soi1 series map- 
ping units in the Boissevain-Melita area (see Tables 
3.2 and 3.3). These mapping units form a very 
useful basis for evaluating and predicting behavior 
of soils for such purposes as growing agricultural 
crops under dryland and irrigation conditions, 
engineering projects and planning for community 
services. A discussion of these evaluations and 
interpretations of the soils in the map area are 
found in Part IV of this report, 

A summary of the classification of soils in the 
Boissevain-Melita area is presented in Table 3.2 
and a key relating the soils to their parent materials 
is presented in Table 3.3. 
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TABLE 3.2 
Classification of soils in the Boissevain-Melita Area into Families, Subgroups, Great Groups and Orders according to the 

System of Soi1 Classification for Canada, revised 1977. 

Order Grea t Group Subgroup Family 

CHERNOZEMIC SOILS 
Soils with chernozemic Ah horizons and with 
B or C horizons of high base saturation 
divalent cations, calcium usually being 
dominant. Weil to imperfectly drained SO~IS 
developed under xero of mesophytic grasses 
and forbs under grassland forest transition. 

Black Soils Orthic Black Sandy skeletal, mixed. strongly calcareous, 
Soils with Ah or Ap horizons with dry color Profile type: &, (AP). & cool subhumid 
Munsell values darker than 3.5. Usually associated or 9 C, (CC~). Ck Fine loamy to clayey. mixed. strongly 
with mesophytic vegetation of grasses and calcareous, cool, subhumid 
forbs. Sandy skeletal over fine loamy. mixed 

moderately to strongly calcareous. cool. 
subhumid 
Fine loamy. mixed. strongly calcareous, 
cool, subhumid 

Sandy skeletal, mixed, weakly to moderately 
calcareous, cool, subhumid 
Fine loamy over sandy skeletal, mixed 
strongly calcareous. cool, subhumid 

Gleyed Orthic Black 
Profile type: Ah, AP. Bgi. 
Bmgi, Cgj, (Ccag). (Ckg) 

Sandy over sandy skelefal, mixed weakly to 
moderately calcareous. cool, subhumid 
Sandy over fine loamy, mixed. moderately 
calcareous, cool, subhumid 
Coarse loamy over fine loamy, mixed, 
moderately calcareous. cool, subhumid 
Coarse loamy, mixed. moderately 
calcareous, cool, subhumid 

Fine loamy over rock, mixed, weakly to 
moderately calcareous. cool, subhumid 
Sandy skeletal over fine loamy. mixed, 
weakly to moderately calcareous. 
cool, subhumid 
Sandy over rock, mixed. moderately to 
strongly calcareous. cool, subhumid 
Sandy, mixed, weakly to moderately 
calcareous. cool, subhumid 
Sandy over fine loamy. mixed. weakly to 
moderately calcareous. cool, subhumid 
Clayey, montmorillonitic. weakly to moderately 
calcareous. cool, subhumid 
Coarse loamy over fine loamy. mixed. 
moderately calcareous. cool, subhumid 
Fine loamy over sandy skeletal. mixed. 
strongly calcareous. cool. subhumid 
Sandy skeletal, mixed. strongly 
calcareous, cool. subhumid 
Fine loamy to clayey. mixed. strongly 
calcareous. cool, subhumid 

Series 

Bearford 

Bernice 

Cameron 
Elva 
Ryerson 
Weskada 
Chaucer 

Dromore 
Hartley 
Newstead 
George Lake 

Griswold 
Margaret 

Langvale 

Lyleton 

Stanton 

Ashdown 

Ashbury 

B0W.Y 
Glenview 
Cartwright 

Desford 
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TABLE 3.2 (Cont’d) 
Classification of Soils in the Boissevain-Melita Area into Families, Subgroups, Great Groups and Orders according to the 

System of Soi1 Classification for Canada, revised 1977. 
Order Great Group Subgroup Family 

Coarse loamy, mixed, moderately calcareous, 
cool, subhumid 

Sandy skeletal over fine loamy, mixed. 
weakly to moderately calcareous, cool, subhumid 

Fine loamy. mixed, strongly calcareous. 
cool, subhumid 

Rego Black 
Profile type: Ah or Ap. C. 
Cca. Ck 

Sandy, mtxed, weakly to moderately 
calcareous. cool, subhumid 

Fine loamy over rock. mixed. weakly to 
moderately calcareous, cool, subhumid 

Fine loamy, mixed. moderately saline, 
strongly calcareous, cool, subhumid 

Sandy skeletal, mxed, weakly to 
moderately calcareous, cool, subhumid 

Sandy over sandy skeletal, mixed weakly to 
moderately calcareous. cool, subhumid 

Sandy skeletal over fine loamy. nxxed, 
moderately to strongly calcareous. cool, 
subhumid 

Fine loamy. mixed, strongly calcareous. 
cool, subhumid 

Sandy over rock, mixed, moderately to 
strongly calcareous. cool, subhumid 

Coarse loamy over fine loamy. mixed, 
moderately calcareous, cool, subhumid 

Sandy skeletal, mixed, strongly calcareous, 
cool, subhumid 

Coarse loamy. mixed, moderately calcareous, 
cool, subhumid 

Gleyed Carbonated Rego 
Black 
Profile type’ Ahk. Ckgj. 
(ACkg). (Cca) 

Sandy over fine loamy. mixed, weakly to 
moderately calcareous, cool, subhumid 

Sandy. mixed. weakly to moderately 
calcareous. cool, subhumid 

Fine loamy over sandy skeletal, mixed, 
strongly calcareous. cool. subhumid 

Sandy skeletal over fine loamy, mixed. 
weakly to moderately calcareous, cool. 
subhumid 

Fme loamy. mixed, strongly calcareous. 
cool, subhumid 

Fine loamy, mixed, moderately calcareous. 
cool, subhumid 

Series 
Denbow 

Goodlands 
Two Creeks 
Regent 
Underhill 

Lauder 

Marshy Lake 

Turtle Head 

Argue 
Hathaway 
Maskawata 

Algar 

Fairbum 

Jackson Creek 

Rhodes 

Scarth 

Alexander 
Gopher Creek 
Leon 

Carniege 

Coatstone 
Cranmer 
Hartney 
Montgomery 

Coulter 



Order 
TABLE 3.2 (Cont’d) 

Grea t Group Subgroup Family 
Fine loamy to clayey, mixed, strongly 
calcareous, cool, subhumid 
Sandy over fine loamy, mixed, moderately 
calcareous. cool, subhumid 
Sandy skeletal over rock, mixed, strongly 
calcareous, cool, subhumid 
Sandy skeletal over fine loamy, mixed, 
moderately to strongly calcareous. cool, subhumid 

Sandy over sandy skeletal, mixed, weakly 
to moderately calcareous, cool, subhumid 
Fine loamy over rock, mixed, weakly to 
moderately calcareous, cool, subhumid 
Coarse loamy over fine loamy. miwed, 
moderately calcareous, cool, subhumid 
Sandy skeletal, mixed, strongly 
calcareous. cool, subhumid 
Clayey, montmorillonitic, weakly to 
moderately calcareous, cool, subhumid 
Sandy skeletal, mixed. weakly to 
moderately calcareous, cool, subhumid 
Sandy, mixed, weakly to moderately 
calcareous. cool, subhumid 
Coarse loamy, mixed, moderately calcareous, 
cool, subhumid 

Calcareous Black 
Profile type: Ah or Ap, Bmk, 
Cca or Ck 

Fine loamy, mixed, moderately saline, 
strongly cafcareous, cool, subhumid 
Sandy skeletal over fine loamy, mixed, 
moderately to strongly calcareous, cool, subhumid 

Fine loamy over sandy skeletal, mixed. 
strongly calcareous, cool, subhumid 
Sandy skeletal, mixed, strongly calcareous, cool, 
subhumid 
Sandy, mixed, weakly to moderately calcareous, 
cool, subhumid 
Sandy over fine loamy, mixed, weakly to 
moderately calcareous, cool, subhumid 

Fine loamy, mixed, strongly calcareous. 
cool, subhumid 

Coarse loamy, mixed, moderately calcareous. 
cool, subhumid 
Coarse loamy over fine loamy, mixed. moderately 
calcareous, cool, subhumid 

Gleyed Eluviated Black 
Profile type: &, (AP). (Ahe). 

& (As), -p: (Btig). 
Cg. (Cc-w). (Ckd - 

Fine loamy over sandy, mixed. strongly 
calcareous, cool, subhumid 

Fine loamy over sandy skeletal. mired. 
strongly calcareous, cool, subhumid 

Fine loamy. mixed. strongly calcareous. 
cool, subhumid 

Series 
Croll 

Terence 
Ebor 

Glenora 

Linklater 

Mentieth 

Napinka 

Pipestone 

Adelpha 

Breadon 

Broomhill 

Deleau 

Dunrea 

Dalny 
Medora 
Schaff ner 

Kemnay 

Wawanessa 

Bannerman 

Glenlorne 
Hayfield 
Hazeldean 
Minto 



TABLE 3.2 (Cont’d) 
Classification of Soils in the Boissevain-Melita Area into Families, Subarouos, Great Grouos and Orders accordina to the 

System of Soi1 Classification for Canada. révised 1977. ’ 
Order 

SOLONETZIC SOILS 
Soils with solonetzic B and saline C horizons. 
The solonetzic B horizon is characterized by a 
columnar or prismatic macrostructure that ca” be 
broken into a blocky mesostructure. Chemically 
the solonetzic B horizon has a ratio of exchangeable 
Ca to exchangeable Na of 10 or less. They 
are well to imperfectly drained soils which 
develop mainly under a vegetative caver of 
grasses and forbs, although sorne members occur 
under tree caver. 

LuvIsoLIc SOILS 
Weil and imperfectly drained soils 
developed under forest, having light- 
colored. eluviated horizons and illuvial 
horizons with accumulations of sesquioxides. 
organic matter or clay, or any combination of these. 
REGOSOLIC SOILS 
Weil and imperfectly drained soils with good to 
moderate oxidizing conditions having horizon 
development too weak to meet the requirements 
of soils in any other order. 

Grea t Group 
Dark Gray Soils 
These soils bave a leaf mat (L-H) overlying gray to 
dark gray (Munsell value 3 5 to 5.5 dry. chroma 
less than 1.5). A horizons. The B horizons are 
moderately developed. dark brown. coarse granular 
to blocky and contai” clay concentrations. 

Solonetz Soils 
These soils bave A horizons as defined in the 
subgroups. There is an abrupt break between the 
A and B horizons. The Bnt horizon is very hard, 
columnar (the flat or round tops may have a thin 
capping of white siliceous material). There are 
dark stains on cleavage faces. Upper part of 
Bot columns is massive (intact) when removed 
from the profrle 

Solod Soils 
These SOI~S bave A horizons wrth a color as defined 
in subgroups. There is either a drstinct AB transition 
horizon or a prominent Bnt horrzon that breaks 
readily into blocky aggregates, usually bath 
these horizons are present. 

Gray Luvisol Soils 
Soils with thin organic layers (L-H), with light- 
colored eluviated horizons and with illuviated 
horizons in which clay is the main accumulation 
product. The solum generally has a medium to 
high degree of base saturation. 
Regosol Soils 
Weil and imperfectly drained soils with good to 
moderate oxidizing conditions and weak 
horizon develowment. 

Subgroup 
Orthrc Dark Gray 
Profile type: (L-H), (Ah). 
Ahe, (ne). & or- 5 
(Cca). 0) 

Rego Dark Gray 
Profile type: (L-H). (Ah). (AP). 
Ahe, C. (Cca). (Ck) -- 

Gleyed Black Solonetz 
Profile type: Ah, or& 
(AP). (Ae), Bntg (Btsg). 
(Btkg). C~ag%~ (Ccag), 
(CU - 

Black Solod 
Profile type: (L-H). & or 

& (AP), & AB. Bnt, 
(Cca), (Ck). 3 or G 

Orthic Gray Luvisol 
Profile type: s (Ah) 
or (Ahe). & (As). & 
(CC~) (Ck). c 

Orthic Regosol 
Profile type: (L-H). (Ah). 
&orC 

Gleyed Orthic Regosol 
Profile type: (L-H). (Ahg). 
CA or 3 

Cumulic Regosol 
Profile type: C, Ahb. cor CA 
-, &, c, COT~ 
Gleyed Cumulic Regosol 
Profile type: C. Ahbg, C or 
Ckgj. & Cg. Ahbg, Cg 
or Ckg 

Family 
Sandy skeletal, mtxed, strongly calcareous, 
cool, subhumid 
Fine loamy. mixed, strongly calcareous, 
cool, subhumid 
Fine loamy, mixed, strongly calcareous, 
cool, subhumid 

Fine loamy over rock, mixed. moderately 
saline, weakly calcareous, cool.‘subhumid 

Sandy. mixed, weakly to moderately calcareous 
cool, subhumid 
Fine loamy, mixed, strongly calcareous, 
cool, subhumid 

Fine loamy over rock. mixed. moderately 
saline, weakly calcareous. cool, subhumid 

Fine loamy. mixed, strongly calcareous, 
cool, subhumid 

Sandy over rock, mired, moderately to 
strongly calcareous, cool, subhumid 
Coarse loamy, mixed, moderately calcareous, 
cool, subhumid 
Sandy, mixed, weakly calcareous. 
cool, subhumid 
Fine loamy, mired, strongly calcareous. 
cool, subhumid 

Coarse loamy, mixed. moderately calcareous, 
cool, subhumid 

Sandy, mixed. weakly calcareaus. 
cool, subhumid 
Coarse loamy, mixed. moderately calcareous, 
cool, subhumid 

Coarse loamy. mixed, moderately calcareous, 
cool, subhumid 

Fine loamy, mixed, moderately calcareous, 
cool. subhumid 

Series 
Butler 

Horton 

Oskar 

Chesterfield 

Dand 

Ninga 

Antler River 

Turtle Mountain 

Charlton 

Findlay 

Grande Clairiere 

Fairhall 

Plum Creek 

Ralston 
Rutledge 
Melita 

Liege 

Neelin 



TABLE 3.2 (Cont’d) 
Order Grea t Group 

GLEYSOLIC SOILS 
Soils with organic horizons less than 16 inches 
(40 cm) of mixed peat or up to 24 inches (60 cm) 
of fibric mass peat. They may or may not bave 
an A and B horizon. These So/is are saturated with 
water and under reducing conditions continuously 
or at sorne pwiod of the year unless they are 
artificially drained. They bave, within 20 inches 
(50 cm) of the minera1 surface, matrix colors of low 
chroma as a result of reducing conditions and 
they may bave distinct or prominent mottles of 
high chroma, presumably as a rewlt of 
localized oxidation of ferrous iron and the 
deposition of hydrated ferric oxides. 

Humic Gleysol Orthic Humic Gleysol Sandy, mixed, weakly to moderately 
Soils with an Ah horizon more than 3 inches (8 cm) Profile type: (L-H), Ah, calcareous, cool, subhumid 
thick under virgin conditions and when mixed to (Ah@. (Aeg). 8~ or Btjg. Fine loamy, mired, strongly calcareous. 
a depth of 6 inches (15 cm) has more than 3 (Cg) or (C) or (CW cool, subhumid 
percent organic matter and a rubbed color darker 
than 3.5 when moist (5.0 when dry), and is at 
least 1.5 units of value darker than the next 

Fiego Humic Gleysol Fine loamy, mixed, strongly calcareous, 

underlying horizon B or C if the value of the 
Profile type: (L-H). a, Qor cool, subhumid 

underlying horizon is 4 or more, or at least 1 unit Ckg or Ccag 

lower than that of the next underlying horizon Carbonated Rego Humic Fine loamy over sandy skeletal, mixed, 

if the value of the underlying horizon is less than 4. Gleysol Profile type: (L-H), strongly calcareous, cool, subhumid 
Ahk, Cg or Ckg or Ccag Sandy skeletal over fine loamy, mixed. 

moderately to strongly calcareous. cool, 
subhumid 

Clayey. montmorillonitic, weakly to 
moderately calcareous, cool, subhumid 
Fine loamy, mixed, strongly calcareous, 
cool, subhumid 

Subgroup Family 

Eluviated Gleysol 
Soils with Aeg and 8tg horizons. 

Coarse loamy over fine loamy. mixed, 
moderately calcareous. cool, subhumid 
Coarse loamy. mixed, moderately calcareous, 
cool, subhumid 
Fine loamy over rock, mixed, moderately saline, 
weakly calcareous, cool, subhumid 
Fine loamy, mixed, moderately calcareous, 
cool, subhumid 

Fine loamy over sandy. mixed. strongly 
calcareous. cool, subhumid 
Sandy, mixed, weakly to moderately 
calcareous, cool, subhumid 
Sandy skeletal, mixed, strongly calcareous. 
cool, subhumid 

Sandy over sandy skeletal, mixed, weakly to 
moderately calcareous. cool, subhumid 
Fine loamy, mixed, moderately saline, 
strongly calcareous, cool, subhumid 
Fine loamy to clayey, mixed, strongly calcareous, 
cool, subhumid 

Humic Luvic Gleysol 
Profile type: (L-H). & or Ahe 
or Aeg. Btg. (BCg). (Cg) or -- 
PG) or PJ 

Fine loamy, mixed, strongly calcareous, 
cool, subhumid 

Series 
Bell Creek 

Sanger 
Stony Creek 
Villette 
Wakopa 

Bella Lake 
William 
Bosshill 

Oeloraine 
Emblem 
Ewart 
Fairfax 
Gainsborough 

Graham 
Plum Lake 
Lena 

Leighton 

Martinville 

Oak Lake 

Partridge 

Pierson 

Rebecca 

Bunclody 
Orthez 
Tilston 



TABLE 3.3 
Key to Soils of the Boissevain-Melita Area Arranged According to Drainage, Subgroup and Genetic Origin of Their Parent Materials. 

Drainage Sub- Parent Materials 
ww 

1. Alluvium 2. Glacial Till 3. Outwash 4. Outwash/Till 5. lacustrine overlying Outwash 

SUli medium moderate fine over med. to 
Texture 

grave1 coarse over mod. coarsel medium over mod. fine over 
fine 

grave1 
shale mod. fine over medium 

Reaction mod. cal. mod. cal. mod. cal. 
grave1 

str. talc. 
grave1 

str. talc. 
grave1 

str. talc. weak-mod. talc. weak-mod. talc. 
grave1 

str. talc. mod.-str. talc. 
O.BL 
CA.BL 

Ryerson (Ry) Bede (Be) Bernice (Bn) 
Medora (Md) 

Chaucer (CU) 
Broomhill (Bm) 

George Lake Dromore (Dr) 

R.BL Hathaway (Hw) Ja;ks)on Creek Adelpha (Aa) 
(Gg) 

Breadon (Bd) 

Good 
O.DG 
R.DG 
O.GL 

Horton (Hr) Bu& (Bt) 
Oskar (Os) 
Turtle Mountain 

CU.R Melita (Ml) 
(Tm) 

BL.SO 

GL.BL 
GLR.BL 
GLR.BL 

Imperfect GLE.BL 

Antler River (An) 

Coulter (Co)x 
Regent (Rg) Cartwright (Ct) Turtlehead (Th) Methvin (Mv) 
Coatstone (CS)~ Napinka (Np)x Glenora (Ga)x 

Ninette (Nt) Glenview (Gn) 
Reston (Re)x Linklater (Lk)x Gopher Creek Leon (Ln)x 

Coatstone (Cd)x’ 
Hazeldean (Hz) 

(GP)~ 

GL.CU.R Liege (Lg) Neelin (NI) 
GLBL.S.2 Chesterfield (Ch) 

O.HG 
R.HG 

Stoney Creek (Sk) Pierson (Pri)x William (Wm)x 

% Poor R.HG Graham(Gm)x Leighton (Lh)x Lena (Le)x 
Wakopa (Wp) 

R.HG 
Ewart (Ew)x Partridge (Pg)x Bosshill Creek (Bh)x 

HU.LG 
Lena (Ls)x’ Ewart (Ea)x” 

Tilston (Tn) 

Drainage Sub- Parent Materials 
ww 

6. Lacustrine overlying Outwash overlying Till 
(gr. lens 2”>38”) 

7. Lacustrine overlying Till (pebble line or grave1 lens 
<2“) 

8. Lacustrine overlying 
Shale 

Surf. coarse mod. coarse medium mod. fine coarse mod. coarse medium mod. fine medium coa rse 

/Rszrrre weak-mod. talc. mod. talc. str. talc. str. talc. weak-mod. talc. mod. talc. str. talc. str. talc. mod. talc. str. talc. 

Good 
O.BL 
CA.BL 
R.BL 

Pendennis (Pd) Griswold (Gw) Newstead (Nd) Hartley (Ha) Margaret (Mg) Langvale (Lv) Waskada (Wk) 
Dunrea (Du) Nesbitt (Nb) 

Bearford (Bf) Maples (Ma) 
Dalny @Y) 

Rhodes (Rh) Fairburn Fb) Maskawata (Mk) 

GL.BL Eramosh (Eh) 
GL.BL 

Bower (BO) 

GLR.BL 
Imperfect 

Carniege (Cg)x Cauldwell Alexander (Ax)x 
(WX 

GLR.BL 

Ashdown (Ad) 

Terence (Te)x 

Ashbury (As) Two Creeks (Tc) Desford (Ds) Merle (Me) 
Two Creeks (Ta)’ 

Mentieth (Mt)x Montgomery Croll (Cr)x 
Wvjx 

Mountainside Ebor (Eb)x 

Montgomery Croll (CC)~. (Wx 
lMh\‘X 

Poor 

GLE.BL 

O.HG 
R.HG 
R.HG, 

Bannerman (8r) 

Bella Lake (Ba)x 

,..._, 
Glenlorne (GI) 

Villette (Vt) 

Gainsborough Deloraine (De)x Wassewa 
@Vx (Wx 



TABLE 3.3 (Cont’d) 

Drainage Sub- Parent Materials 
gros 

9. Aeolian 10. Lacustrine 11. Till/ 12. Undiffer- 
Sandstone entiated 

Surf. coarse coarse mod. coarse medium mod. fine fine medium over mixed medium coarse to fine 
Texture coarse and coarse 

Reaction non-weak talc. mod.-str. talc. mod.-str. talc. str. talc. str. talc. str. talc. str. Cale. Str. Cale. str. talc. 

O.BL Stanton (St) Lvleton (Lv) Cameron (Cn) Elva (EV) Reaper (Ap) Eroded - 
CA. BL 
R.BL 
O.DG 

Deleau (Dl)’ K’emnay‘(i(y) Schaffner‘(Sf) 
Scarth (SC) Maon (Mn) Argue (Ae) Algar (Ar) 

Charlton (Cl) 

Channels 
Complex (Er) 

Good 
0.R Grande Findlay (FI) 

Clairiere (Gc) 

GL.BL Lauder (Lr) Denbow (Dw) Underhill (Uh) Goodlands (Gd) Agnew W Verner Lake 
GL.BL Underhill (Us) Goodlands (Gs)’ Marshy Lake (Mi)‘ Complex (VI) 

Imperfect GLR.BL Souris (Sr)X Switzer (Sw)x Hartney (Ht)x Cranmer (Cm)x Pipestone (Ps)x Wawanessa (Ww)x 
GLR.BL Souris (Sa)x” Switzer (Sx)x’ Hartney (Hc)x’ Cranmer (Cb)x’ Whitewater (Wr)x’ 
GLE.BL Hayfield (Hf) Minto (Mo) 
GL.R Ralston (Rn) Plum Creek (Pk) Fairhall (Fh) 

Rutledge (Ru) 
GL.BL.SZ Dand (Dd) Ninga (Ng) 

O.HG Sanger (Sg) Naples (Ns) Marsh 
Poor R.HG Oak Lake (0k)x Plum Lake (Pl)x Emblem (Em)x Fairfax (Fx)x Cromer (Ce)x Martinville (Mr)x Complex (Mh) 

R.HG Oak Lake (01)x* Emblem (ES)~’ Rebecca (Ra) 
HU.LG Orthez (02) Bunclody (By) 

*-saline phase x-carbonated phase 
O.BL = Orthic Black; CA.BL = Calcareous Black; RBL = Rego 
Black; ODG = Orthic Dark Gray; R.DG = Rego Dark Gray; O.GL = 
Orthic Gray Luvisol; 0.R = Orthic Regosol: CU.R = Cumulic Regosol: 
BLSO = Black Solod; GL.BL = Gleyed Black; GLR.BL = Gleyed 
Rego Black; GLE.BL = Geleyd Eluviated Black: GL.R = Gleyed 
Regosol; GL.CU.R = Gleyed Cumulic Regosol; GLBLSZ = Gleyed 
Black Solonetz; O.HG = Orthic Humic Gleysol; R.HG = Rego Humic 
Gleysol; HU.LG = Humic Luvic Gleysol. 



SOIL MAPPING 
The soils in the Boissevain-Melita area were 

mapped at two levels of investigation. The lacus- 
trine and alluvial soils adjacent to the Souris River 
and the Whitewater Lake Basin were mapped at 
a detailed scale of 1:20,000, while the glacial till 
and modified till soils in the Tilston area, and 
Turtle Mountain-Boissevain areas were mapped at 
the less intensive scale of 1:40,000. At the detailed 
level, three traverses were made through each 
section of land, usually in a north-south direction, 
with soi1 inspections occurring approximately every 
170 yards along the traverse. Changes in topog- 
raphy, drainage, texture, profile type and presence 
of salinity were noted at each site. Soi1 samples 
from depths of 0 to 6 inches and 12 to 24 inches 
were collected at two or three sites per mile traverse 
for salinity analyses. The ground truth data gath- 
ered during the investigation was placed directly 
on aerial photographs at a scale of 4 inches to 
1 mile which were also used for photo interpreta- 
tion and delination of soi1 boundaries. 

At the reconnaissance level, traverses were made 
along the sides of each section where roads would 
permit, with soi1 inspections occurring approxi- 
mately every quarter mile. In the less accessible 
areas such as Turtle Mountain, the traverses were 
made along trails. The field data obtained in this 
method was plotted on aerial photo mosaics at 
a scale of 2 inches to a mile. 

A number of representative soi1 profiles were 
described in detail and sampled for laboratory 
analyses to characterize the chemical, physical and 
morphological properties of the soils. 

The delineation of map units whether they be 
single soi1 series or soi1 series complexes, is not 
an exact science. It depends on local topography, 
drainage, erosion, and soi1 profile properties. The 
decision to outline and label any given area is 
based on interpretation and extrapolation of ob- 
served soi1 profile and landscape features. These 
observations are usually the combined results of 
first hand field inspections and photo interpreta- 
tion. The delineation and extension of soi1 bound- 
ary lines are meant to serve as guidelines for 
separating soi1 properties and conditions which are 
significantly different from adjacent areas. Soi1 
boundaries, therefore, are not exact lines but rather 
approximations of significant changes in soi1 
conditions, profile properties and profile distribu- 
tions. 

New map units are usually established on the 
basis of one or more of the following factors. 

1. Change in soi1 drainage and/or surface runoff 
2. Change in texture of surface deposits 
3. Change in profile distribution 
4. Change in topography 
5. Change in the degree of erosion 
6. Presence and degree of stoniness 
7. Presence of soluble salts (salinity) 

Changes in soi1 drainage, texture of surface 
deposits, profile distribution, and occurrence of 
soluble salts are indicated in the map symbol by 
the different series symbols. Changes in topog- 
raphy are usually indicated in the map symbol 
by lower case alphabet symbols in the denomi- 
nator. Al1 symbols with no topography designation 
are understood to have a-b topography (i.e. less 
than 2 percent slopes). 

Degree of erosion in map units is indicated by 
the first numeric designation preceeding the topo- 
graphie designation as follows: 1 - weakly eroded, 
2 - moderately eroded, and 3 - severely eroded 
(see Part IV for definitions of erosion classes). 

Presence and degree of stoniness is indicated 
by numerals 1,2,3,4, and 5 as defined by C.S.S.C., 
1977, revised. These numerals indicate associated 
soi1 features and follow the topographie symbol 
(see Glossary for definition). 

EXAMPLE OFMAPSYMBOLS 

Soi1 Series superscripts (%) 
composition of map unit 

This map symbol indicates that the landscape 
map unit consists of 70 percent Ryerson series and 
30 percent Hathaway series. The map unit also 
has moderate erosion, gently sloping topography 
and moderate stoniness. 

SOIL CORRELATION OF THE 
BOISSEVAIN-MELITA STUDY AREA 
WITH THE SOIL SURVEY OF 
SOUTHWESTERN MANITOBA, SOILS 
REPORT NO. 3. 

The Boissevain-Melita soi1 study differs sub- 
stantially from the Southwestern soi1 study ini- 
tiated in 1935 by Professor J. H. Ellis of the 
Department of Soi1 Science. The present study is 
intended to replace, the former reconnaissance 
survey, which because of mapping scale is too small 
to show many important local soils, and which is 
out of date with respect to the present state of 
knowledge of soils and systems of soi1 cla%ification. 
The new survey benefits from advantages derived 
from more intensive examination of soils in the 
field, use of larger mapping scales to permit delin- 
eation of many important local soils, use of modern 
aerial photographs and use of improved methods 
of studying soils in the laboratory. 

Most of the changes indicated above are dealt 
with in other sections of this report. However the 
redefinition and renaming of former established 

40 



soi1 associations has not been dealt with. The major 
influences affecting redefinition of these associa- 
tions include: 

a. The use of the soi1 series rather than the soi1 
association as the basis for identifying, clas- 
sifying and mapping soils in the field. The 
definition of soi1 series (see Soi1 Series) in 
the current soi1 classification system used in 
Canada is very precise and properties of 
importance to trop growth and other uses 
are permitted to vary only within very narrow 
limits; 

b. the scale of mapping employed in this study 
is much larper than that employed in the 
former studyand this permits che delineation 
of narrow differences in soils, in particular 
narrow differences in texture and composi- 
tion of soi1 parent material; 

c. the present state of knowledge of the soils 
in the area and in surrounding regions in- 
cluding North Dakota and Saskatchewan is 
considerable and permits more precise defi- 
nition of soi1 conditions; 

d. the need to correlate the mapping of soils 
nationally and internationally. 

As a result of these influences thirty-two soi1 
associations were recognized to accommodate 
significant soi1 variations in the resurvey of the 
Southwestern area. These soi1 associations, in turn 
have been subdivided into a total of 150 soi1 series 
and phases of soi1 series. 

Soi1 correlation studies with the Saskatchewan 
Soi1 Survey and recent studies in southwestern 
Manitoba have resulted in the redefinition of some 
of the former soi1 associations on the basis of 
current soi1 classification criteria (see Table 3.4). 
The Dark Brown Steppe-Black Transition soils 
including the former Waskada, Waskada modified, 
Whitewater and Bede Associations are Black 
Chernozemic soils. The Degrading Black Earth- 

Gray Wooded transition soils of the former Turtle 
Mountain Association are now Dark Gray soils 
of the Butler and Horton Association and Gray 
Luvisolic soils of the redefined Turtle Mountain 
Association. 

Further redefinition of associations within the 
study area is based on textural composition and 
stratigraphy (see Figures 3.2 and 3.3). Soils of the 
Oxbow Channels, Bede, Carroll, Heaslip Chester- 
field, Souris, Waskada and Whitewater Associa- 
tions are now defined on the basis of significant 
textural differences encountered in the top 40 
inches (rooting zone) of the soi1 parent materials. 
Each of these former associations have been sub- 
divided into one or more redefined, closely related 
associations having one or more characteristics in 
common. For example in the case of the former 
Bede Association each of the new associations must 
have the common feature of deep stratified, coarse 
Sand and grave1 occurring somewhere within 40 
inches of the surface. The new associations of the 
Heaslip Association must have a grave1 layer rang- 
ing from 2 to 38 inches thick overlying glacial till 
within 40 inches of the surface. 

The correlation of soi1 associations (Table 3.4) 
provides a systematic summary of the textural and 
compositional criteria employed in redefining and 
renaming soi1 associations described in the South- 
western Map Area of Soils Report No. 3. 

The correlation of new soi1 series to the soi1 
associations of the south west map area is provided 
in Table 3.5. It should be noted that Soi1 Series 
are not, strictly speaking equivalent to soi1 asso- 
ciates as defined in the Southwestern report. 

Soils previously described as drainage associates 
of former associations are redefined on the basis 
of profile characteristics in addition to drainage 
and therefore more than one soi1 series is often 
recognized within one drainage associate. 
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TABLE 3.4 
Correlation of the Soil Associations of the Southwestern Map Area 

-with Soi1 Associations of the Baissevain-Melita Area 

BOISSEVAIN-MELITA 
SOUTHWESTERN Soi1 Association 1977 Textural Criteria Used TO Remarks 

Soi1 Association 1940 Differentiate Associations 

Bede Bede Very coarse sand and grave1 greater than 40 inches, thick The new Bede Association (1977) is essentially a grave1 soil. 
with a very thin, (10 inch)’ finer textured surface layer. 

Chaucer Fine sand and loamy fine Sand, 10 to 40 inches thick, The Chaucer, George Lake, Dromore and Leon Associations are differentiated 
over gravel. on the basis of significant textural differences in a surface layer that varies 

from 10 to 40 inches in thickness. Grave1 deposits vary in thickness from 
George Lake Very fine sands and very fine sandy loams 10 to 40 inches about 3 feet to more than 50 feet. 

thick, over gravel. 
Dromore Loams and sandy loams, 10 to 40 inches thick, 

over grave1 
Leon Clayloam, 10 to 40 inches thick over gravel. 

Carroll Cameron Loams and fine sandy loams greater than 40 inches thick. Cameron is equivalent to Carroll medium textured phase, Souris fine loams 
and Souris heavy substrate phase. 

Elva Clayloams and silty clayloams greater than 40 inches Elva is equivalent to Carroll moderately fine textured and heavy substrate 
thick. phases. 

Chesterfield The former Chesterfield Association was a textural complex of soils derived 

x 

from fluvial, lacustrine, coluvial and glacial materials. 
Chesterfield Saline clay, 10 to 40 inches thick over shale bedrock. These materials vary significantly in drainage, salinity, profile development 

and textural composition. The redefined Chesterfield Association only 
includes salinized Chernozemic and Solonetzic soils developed on thin, saline 

Maples Nonsaline loam, 10 to 40 inches thick over shale bedrock. clay overlying shale bedrock. 
Ebor Nonsaline shaly gravel, 10 to 40 inches thick over shale 

bedrock. 
The Maples and Ebor Associations formed a portion of the former Chesterfield 
Stony Complex. 

Coultër Coulter Clayloam to clay greater than 40 inches thick. The dominant texture in the former Coulter Association was clayloam to clay. 
Melita Loams greater than 40 inches thick. 

Eroded Slopes Erodad Slopes Dominantly loam to clay loam in texture. 
Complex Complex 

Retained and used as previously defined 

Heaslip Complex 

Hilton 

Carnegie Sand textured surface layer 10 to 38 inches thick. 
Griswold Very fine sand surface layer 10 to 38 inches thick. 
Newstead Loam surface layer 10 to 38 inches 

Hartley Clayloam surface layer 10 to 38 inches thick. 
Terence Sands 10 to 40 inches thick. 

Mentieth Very fine sands 10 to 40 inches thick. 

Waskada Loam 10 to 40 inches thick. 
Croll Clayloam 10 to 40 inches thick. 

Ryerson Loam to clayloam 

Redefined Associations are differentiated on the basis of surface layer texture. 

The Carnegie, Griswold, Newstead and Hartley Associations all have at least 
2 to 38 inches of grave1 overlying medium to moderately fine textured, 
strongly calcareous, glacial till. 
The Terence, Mentieth, redefined Waskada and Croll Associations are also 
differentiated on the basis of surface texture. However those soil associations 
may only have a grave1 lens less than 2 inches thick overlying glacial till. 

Only a minor portion of the soils formerly mapped as Hilton Association were 
included in the resurvey. These soils were correlated with and mapped as 
members of the Ryerson Association. 



TABLE 3.4 (Cont’d) 

BOISSEVAIN-MELITA 
SOUTHWESTERN Soil Association 1977 Textural Criteria Used TO Remarks 

Soil Association 1940 Differentiate Associations 

Marringhurst Marringhurst Coarse sand and gravel. These soils occur north of Pipestone Creek in Township 7 and are excluded in 
the present study. These soils are very similar to Bede soils except that tfiey 
occur in a slightly cooler more humid portion of the province. 

Oxbow Ryerson Loam to clayloam glacial till. These soils have been correlated with and mapped as members of the Ryerson 
Association as described and characterized by the Saskatchewan Soi1 Survey. 
These soils are Black Chernozemic soils on the basis of current soil 
classification criteria employed in Canada. 

Oxbow Channels 

Oxbow-Souris 
Transition 

Ryerson 

Bernice 

Bede 

Terence 

Mentieth 

Ryerson 

Loam to clay loam slightly stony, waterworked till. 

Gravelly deposits 10 to 40 inches thick overlying 
loam to clay loam till. 
Gravelly outwash deposits greater than 40 inches thick. 

Sand textured surface layer 10 to 40 inches thick. 

Very fine sand textured surface layer 10 to 40 
inches thick. 
Loam to clay loam till. 

Oxbow channels indentify former glacial meltwater channels. The soils within 
this group are correlated and mapped as slightly more stony and cobbly 
members of the Ryerson Bernice and Bede Associations. 

The occurrence of waterworked glacial till within 40 inches of its surface is 
the significant common characteristic of this group of soils. Surface textures 
of the Ryerson soils in former Oxbow-Souris Areas are more variable and 
often gravelly. 

Pipestone Pipestone Deep fine textured stratified sediments. The Pipestone Association identified and mapped in the present study is the 
same as the Pipestone Association described in Report No. 3 

;c; Souris Souris 
Lyleton 

Grande Clairiere 

Wawanessa 

Fine Sand textured sediments thicker than 40 inches. 
Very fine Sand and loamy fine sand thicker than 40 inches. 

Sand textured dunes 

Loam 10 to 40 inches thick over fine Sand. 

Tiger Hills 

Marsh Complex Coarse to medium textured soi1 complex. 

Ryerson Loam to clay loam till. 

Turtle Mountain Turtle Mountain 

Horton 

Loam to clay loam till 

Loam to clay loam till. 

Textural limits overlapped in the former Souris and Carroll Associations. 
The redefined Souris Association is equivalent to the Souris Loamy fine sands 
The Lyleton to the Souris Light fine sandyloam and Grande Clairere to the 
Souris Sands and Dunes. 
The Wawanessa Association is equivalent to the former Carroll soils 
overlying fine sands. 

Only a very minor portion of the soils formerly mapped as Tiger Hills 
Association were included in the resurvey. Those that were, were correlated 
with and mapped as members of the Ryerson Association. 

Members of the Turtle Mountain Association are dominantly Orthic Gray 
Luvisol soils; the Horton and Butler soils are dominantly Orthic Dark Gray soifs 
based on current criteria employed on classifying soils in Canada. 

Waskada 

Butler 

Waskada 

Croll 

Grave1 and coarse Sand. 

Discontinuous loam textured sediments 10 to 40 inches 
thick overlying loam to clay loam Ryerson till. 

Clay loam textured soils 10 to 40 inches thick 
overlying loam to clay loam Ryerson till. 

Soils of the redefined Waskada Association are Black Chernozemic soils 
which have developed on discontinuous sediments over till. This layer appears 
to have been deposited by wind and water since it occurs in both the former 
Waskada Smooth and Undulating Phases. In Undulating areas more under- 
lying till material occurs at the surface than in smooth areas. 

The Croll Association has developed on a thin, discontinuous lacustine overtay 
on Ryerson till. 

Reaper Sandy loam till. The Reaper Association is equivalent to the Waskada modified soils. 

‘Depth of 10 inches usually exceeds the average depth of the plow 
layer and thus reduces the possibility of mechanical mixing of 
contrasting sediments by normal cultural activities. 



TABLE 3.4 (Cont’d) 
Correlation of the Soi1 Associations of the Southwestern Map Area 

- with Soi1 Associations of the Boissevain-Melita Area 

BOISSEVAIN-MELITA 
SOUTHWESTERN Soi1 Association 1977 Textural Criteria Used TO Remarks 

Soi1 Association 1940 Differentiate Associations 

Whitewater Whitewater Deep saline clay textured sediments. Soils of the redefined Whitewater Association are Black Chernozemics 
developed on saline clay textured deposits. The former Association was a 

Elva Deep, nonsaline, clay loam sediments. textural complex varying from gravels and sands of former beaches to saline 
and nonsaline, lacustrine loams, clayloams and clays. 

Waskada Discontinuous, thin, nonsaline, sediments over till. 

Croll Discontinuous, thin, nonsaline clay loam over till. 

Verner Lake Complex Thin beach sands over waterworked clay and clay loam till 

Bede Grave1 and coarse Sand 

Marsh Complex Mucky clay loam to clay. 



TABLE 3.5 
Correlation of New Soi1 Series and Associations of the Boissevain-Melita Area with the Soil Associations 

of the Southwestern Map Sheet as described in Soi1 Survey Report No. 3 (1940). 

Soi1 
Symbol 

Soii Name Surface Texture Phase Drainage Subgroup Soi1 Associations Soil Associations of 
of Boissevain-Melita Southwestern Map Area 

Area 1977 1940 

Aa 

Ad 
Ae 

4 
An 
Ar 
As 

Ax 
Ba 
Bc 
Bd 
Be 
Bf 

Bh 
Bm 
Bn 

P BO 
ul 

Br 
Bt 

BY 
Cb 

cc 
Cd 
Ce 

cg 
Ch 
CI 

Cm 
Cn 

CO 
Cr 
cs 
Ct 

CU 
cw 

Dd 
De 
Dl 

Dr 
Ds 

Adelpha Gravelly loamy sand 
Ashdown Loamy sand 
Argue Loam 
Agnew Clay 
Antler River Clay loam to clay 
Algar Fine sandy loam 
Ashbury Loamy very fine Sand to sandy loam 
Alexander Loam 
Bella Lake Loam 
Bell Creek Loamy Sand 
Breadon Loam 
Bede Gravelley loamy Sand 
Bearford Clay loam 
Bosshill Gravelly loamy Sand 
Broomhill Gravelly loamy Sand 
Bernice Gravelly loamy Sand 
Bower Loam 
Bannerman Loam 
Butler Gravelly loamy sand 
Bunclody Clay loam 
Cranmer Clay loam 

Croll Clay loam 
Coatstone Loam to clay loam 
Cromer Clay 
Carniege Loamy Sand 
Chesterfield Clay loam to clay 
Charlton Fine sandy loam 
Cranmer Clay loam 
Cameron Loam 
Coulter Clay loam to clay 
Croll Clay loam 
Coatstone Loam to clay loam 
Cartwright Gravelly loamy Sand i 

Chaucer Loamy sand 

Cauldwell Loamy very fine Sand to sandy loam 
Dand Loamy sand 
Deloraine Loam 
Deleau Loamy sand 

Dromore Loam 
Desford Clay loam 

- Well 
- I mperfect 
- Well 
- Imperfect 
- Well 
- Weil 
- Imperfect 
- I mperfect 
- Poor 
- Poor 
- Well 
- Well 
- Well 
- Poor 
- Well 
- Well 
- Imperfect 
- Imperfect 
- Wel I 
- Poor 

Saline Imperfect 
Saline Imperfect 

Saline Imperfect 
- Poor 
- Imperfect 
- Imperfect 
- Well 
- Imperfect 
- Well 
- Imperfect 
- Imperfect 
- Imperfect 
- Imperfect 
- Well 
- Imperfect 
- Imperfect 
- Poor 
- Well 
- Well 
- Imperfect 

Calcareous Black 

Gleyed Orthic Black 
Rego Black 

Gleyed Orthic Black 
Black Solod 
Rego Black 

Gleyed Orthic Black 
Gleyed Carbonated Rego Black 
Carbonated Rego Humic Gleysol 
Orthic Humic Gleysol 
Calcareous Black 
Orthic Black 
Orthic Black 

Carbonated Rego Humic Gleysol 
Calcareous Black 
Orthic Black 
Gleyed Orthic Black 

Gleyed Eluviated Black 
Orthic Dark Gray 
Humic Eluviated Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 
Carbonated Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Black Solonetz 

Orthic Regosol 
Gleyed Carbonated Rego Black 
Orthic Black 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Orthic Black 
Gleyed Carbonated Rego Black 

Gleyed Black Solonetz 
Carbonated Rego Humic Gleysol 
Calcareous Black 

Orthic Black 
Gleyed Orthic Black 

Bernice 
Terence 
Cameron 
Pipestone 
Chesterfield 

Reaper 
Mentieth 
Newstead 

Souris 
Dromore 
Bede 
Croll 

Bernice 
Bede 
Bernice 
Newstead 
Newstead 

Butler 
Elva 
Elva 
Croll 
Ryerson 

Pipestone 
Carniege 
Chesterfield 
Reaper 

Elva 
Cameron 
Coulter 
Croll 
Ryerson 

Bede 
Chaucer 
Griswold 
Souris 

Souris 

Dromore 
Croll 

Bede 
Souris 
Carroll 
Pipestone 
Chesterfield 

Waskada 
Souris 
Heaslip 
Heaslip 

Souris 
Carroll 
Bede 
Waskada 
Bede 
Bede 

Bede 
Heaslip. 
Heaslip 
Turtle Mountain 

Carroll 
Carroll 
Carroll 
Oxbow 
Pipestone 

Bede 
Chesterfield 

Waskada 

Carroll 
Carroll 

Coulter 
Carroll 
Oxbow 
Bede 
Bede 

Souris 
Souris 
Waskada 
Souris 

Carroll 
Carroll 



TABLE 3.5 (Cont’d) 
Correlation of New Soi1 Series and Associations of the Boissevain-Melita Area with the Soi1 Associations 

of the Southwestern Map Sheet as described in Soil Survey.Report No. 3 (1940). 

Soil Soi1 Name Surface Texture Phase Drainage Subgroup Soi1 Associations Soi1 Associations of 
Symbol of Boissevain-Melita Southwestern Map Area 

Area 1977 1940 

Du 
Dw 

DY 
Ea 

Eb 
Eh 
Em 
Er 

Es 
EV 
Ew 

Fb 
Fh 
FI 
FX 

P Ga 
o> 

Gb 
Gc 

Gd 

‘3 
GI 
Gm 

Gn 

GP 
Gs 
Gw 
Ha 

HC 
Hf 
Hr 
Ht 
Hw 
HZ 

Jn 

KY 
Le 

4 
Lh 

Dunrea 
Den bow 
Dalny 
Ewart 
Ebor 
Eramosh 

Emblem 
Eroded Slopes 
Complex 
Emblem 

Elva 
Ewart 
Fairburn 
Fairhall 

Findlay 
Fairfax 

G lenora 
Gainsborough 
Grande- 
Clairiere 
Goodlands 
George Lake 
Glenlorne 
Graham 

G lenview 
Gopher Creek 
Goodlands 
Griswold 

Hartley 
Hartney 
Hayfield 
Horton 
Hartney 
Hathaway 

Hazeldean 
Jackson Creek 
Kemnay 
Lena 

Liege 
Leighton 

Loamy sand 
Loamy very fine sand to sandy loam 

Loam 
Loam to clay loam 
Gravelly loamy sand 
Loamy sand 
Loam 
Loam to clay loam 

Loam 
Clay loam 
Loam to clay loam 
Loamy very fine sand to sandy loam 
Loam 

Loamy very fine sand 
Clay loam 

Gravelly loamy sand 
Loamy very fine sand to sandy loam 
Loamy sand 

Clay loam 
Loamy very fine sand to sandy loam 

Loam 
Fine sandy loam to loam 
Loam 
Loam 
Clay loam 

Loamy very fine sand to sandy loam 
Clay loam 
Loam 
Loam 
Loam to clay loam 
Loam 
Loam to clay loam 

Loam to clay loam 
Gravelly loamy sand 

Loamy very fine sand to sandy loam 
Clay loam to clay 

Loam 
Clay loam to clay 

- Well 
- Imperfect 
- Weil 

Saline Poor 
- 1 mperfect 
- Imperfect 

Poor 
- Wel I 

Saline Poor 
- Wel I 
- Poor 
- Wel I 
- Imperfect 
- Wel I 
- Poor 
- Imperfect 
- Poor 
- Weil 

- Imperfect 
- Well 
- Imperfect 
- Poor 
- Imperfect 
- Imperfect 

Saline Imperfect 
- Weil 
- Weil 

Saline Imperfect 
- Imperfect 
- Weil 
- Imperfect 
- Weil 
- Imperfect 
- Wel I 
- Well 
- Poor 
- Imperfect 
- Poor 

Calcareous Black 
Gleyed Orthic Black 

Calcareous Black 
Carbonated Rego Humic Gleysol 

Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Carbonated Rego Humic Gleysol 
Orthic Regosol (miscellaneous 
soil type) 
Carbonated Rego Humic Gleysol 
Orthic Black 
Carbonated Rego Humic Gleysol 
Rego Black 
Gleyed Orthic Regosol 

Orthic Regosol 
Carbonated Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Carbonated Rego Humic Gleysol 

Orthic Regosol 

Gleyed Orthic Black 
Orthic Black 

Gleyed Eluviated Black 
Carbonated Rego Humic Gleysol 
Gleyed Orthic Black 

Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Orthic Black 
Orthic Black 
Gleyed Carbonated Rego Black 
Gleyed Eluviated Black 

Orthic Dark Gray 
Gleyed Carbonated Rego Black 
Rego Black 
Gleyed Eluviated Black 
Rego Black 

Calcareous Black 
Carbonated Rego Humic Gleysol 

Gleyed Cumulic Regosol 
Carbonated Rego Humic Gleysol 

Terence 
Lyleton 

Waskada 
Ryerson 
Ebor 
Carniege 

Cameron 
- 

Cameron 
Elva 
Ryerson 
Mentieth 
Cameron 

Lyleton 
Elva 
Bernice 
Mentieth 

Grande-Clairiere 

Elva 
George Lake 

Waskada 
Melita 
Dromore 

Dromore 
Elva 
Griswold 
Hartley 
Cameron 
Cameron 

Horton 
Cameron 
Ryerson 

Ryerson 
Bede 

Lyleton 
Chesterfield 

Melita 
Coulter 

Souris 
Souris 

Waskada 
Oxbow 
Bede 
Bede 

Carroll 
Eroded Slopes Complex 

Carroll 
Carroll 
Oxbow 
Souris 
Carroll 

Souris 
Carroll 
Bede 
Souris 

Souris 

Carroll 
Bede 

Waskada 
Coulter 
Carroll 
Carroll 

Carroll 
Souris 
Heaslip 
Carroll 
Carroll 
Turtle Mountain 

Carroll 
Oxbow 
Oxbow 
Bede 
Souris 
Chesterfield 
Coulter 

Coulter 



TABLE 3.5 (Cont’d) 

Soi1 Soi1 Name Surface Texture Phase Drainage Subgroup Soi1 Associations Soi1 Associations of 
Symbol of Boissevain-Melita 

Area 1977 
Sout:vvvrarn Map Area 

Lk 

Ln 
Lr 
Ls 
Lv 

LY 
Ma 

Mb 
Md 
Me 

Mg 
Mh 
Mi 
Mk 
MI 

2 
Mn 
Mo 
Mr 

MS 
Mt 

Mv 

W 
Nb 
Nd 

Ng 
NI 

NP 
Ns 
Nt 
Ok 

OI 
os 

02 
Pd 

pg 
Pk 
PI 

Pn 
PS 

Linklater Loamy very fine sand to sandy loam 

Leon Clay loam 
Lauder Loamy sand 
Lena Clay loam to clay 
Langvale Loamy very fine sand to sandy loam 
Lyleton Loamy very fine sand to sandy loam 
Maples Loam to clay loam 
Montgomery Loam 
Medora Loam to clay loam 
Merle Loam 
Margaret Loamy sand 
Marsh Complex 

Marshy Lake Clay loam to clay 
Maskawata Loam 
Melita Loam 
Maon Loamy very fine sand to sandy loam 
Minto Clay loam 
Martinville Loam 
Mountainside Loam 
Mentieth Loamy very fine sand to sandy loam 

Methvin Loamy sand 
Montgomery Loam 
Nesbitt Loamy very fine sand to sandy loam 
Newstead Loam 
Ninga Clay loam 
Neelin Clay loam to clay 
Napinka Gravelly loamy sand 
Naples Clay loam 
Ninette Loamy very fine sand to sandy loam 
Oak Lake Loamy sand 
Oak Lake Loamy sand 
Oskar Loam to clay loam 

Orthez Loam 
Pendennis Loamy sand 
Partridge Gravelly loamy sand 
Plum Creek Loamy very fine sand to sandy loam 
Plum Lake Loamy very fine sand to sandy loam 
Pierson Loamy very fine sand to sandy loam 
Pipestone Clay 

- 
- 
- 

Saline 
- 
- 
- 

Saline 
- 

- 
- 
- 
- 
- 

- 
- 
- 

- 

- 
- 
- 

- 
- 

- 
- 
- 
- 

- 
- 

Imperfect 

Imperfect 
Imperfect 
Poor 

Wel I 
Weil 
Weli 
Imperfect 

Wel I 
Imperfect 
Wel I 
Poor 

Imperfect 
Wel I 
Wel I 
Well 

Imperfect 
Poor 

Imperfect 
Imperfect 
Imperfect 
Imperfect 

Well 
Well 
Imperfect 
Imperfect 

I m Perfect 
Poor 
lmperfect 
Poor 

Poor 
Wel I 
Poor 
Weil 
Poor 

Imperfect 
Poor 

Poor 
Imperfect 

Gleyed Carbonated Rego Black 

Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Carbonated Rego Humic Gleysol 

Orthic Black 
Orthic Black 
Orthic Black 
Gleyed Carbonated Rego Black 
Calcareous Black 

Gleyed Orthic Black 
Orthic Black 
(miscellaneous soil type) 

Saline Gleyed Orthic Black 
Rego Black 
Cumulic Regosol 
Rego Black 
Gleyed Eluviated Black 
Carbonated Rego Humic Gleysol 

Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Gleyed Carbonated Rego Black 

Calcareous Black 
Orthic Black 

Gleyed Black Solonetz 
Gleyed Cumulic Regosol 
Gleyed Carbonated Rego Black 
Orthic Humic Gleysol 

Gleyed Orthic Black 
Carbonated Rego Humic Gleysol 
Carbonated Rego Humic Gleysol 

Rego Dark Gray 
Humic Luvic Gleysol 
Orthic Black 
Carbonated Rego Humic Gleysol 

Gleyed Orthic Regosol 
Carbonated Rego Humic Gleysol 

Carbonated Rego Humic Gleysol 
Gleyed Carbonated Rego Black 

George Lake 

Leon 
Souris 
Chesterfield 

Mentieth 
Lyleton 
Maples 
Waskada 
Ryerson 

Maples 
Terence 

- 

Whitewater 

Waskada 
Melita 
Lyleton 
Elva 
Wawanessa 

Maples 
Mentieth 
Chaucer 
Waskada 
Mentieth 
Newstead 

Elva 
Coulter 
Bede 
Elva 

George Lake 
Souris 

Souris 
Horton 
Cameron 
Carniege 
Bede 

Lyleton 
Lyleton 
George Lake 
Pipestone 

Bede 

Carroll 
Souris 
Chesterfield 

Souris 
Souris 
Carroll 
Waskada 

Oxbow 
Carroll 

Souris 
Souris 
Whitewater 

Waskada 
Coulter 
Souris 
Carroll 
Carroll 

Carroll 
Souris 
Bede 
Waskada 

Souris 
Heaslip 

Carroll 
Coulter 
Bede 
Carroll 

Bede 
Souris 

Souris 
Turtle Mountain 

Carroll 
Souris 
Bede 

Souris 
Souris 
Bede 
Pipestone 



TABLE 3.5 (Cont’d) 
Correlation of New Soi1 Series and Associations of the Boissevain-Melita Area with the Soi1 Associations 

of the Southwestern Map Sheet as described in Soi1 Survey Report No. 3 (1940). 

Soi1 Soi1 Name Surface Texture Phase Drainage Subgroup Soi1 Associations Soi1 Associations of 
Symbol of Boissevain-Melita 

Area 1977 
Southwestern Map Area 

1940 

Ra 

Re 

RC3 
Rh 
Rn 

RP 
Ru 

W 
Sa 
SC 

Sf 

% 
Sk 
Sr 
St 

SW 

s SX 
Ta 
Tc 
Te 
Th 
Tm 
Tn 

Uh 
US 
VI 

vt 
Wa 
Wk 
Wm 

WP 
Wr 

WW 

Rebecca Clay loam to clay 
Reston Loamy sand 
Regent Loam to clay loam 
Rhodes Loamy sand 
Ralston Loamy sand 

Reaper Fine sandy loam 
Rutledge Loamy sand 
Ryerson Loam to clay loam 
Souris Loamy sand 

Scarth Loamy sand 
Schaffner Loam 
Sanger Loam 
Stoney Creek Loam to clay loam 
Souris Loamy sand 

Stanton Loamy sand 
Switzer Loamy very fine sand to sandy loam 
Switzer Loamy very fine sand to sandy loam 
Two Creeks Loam 
Two Creeks Loam 
Terence Loamy Sand 
Turtle Head Gravelly loamy sand 
Turtle MountainClay loam 

Tilston Loam to clay loam 
Underhill Loam 
Underhill Loam 
Verner Lake Loamy sand 

Villette Loam 

Wassewa Clay loam 

Waskada Loam 
William Loam 

Wakopa Loam to clay loam 
Whitewater Clay loam to clay 
Wawanessa Loam 

- Poor 
- Imperfect 
- Imperfect 
- Well 
- Imperfect 
- Weil 
- Imperfect 
- Well 

Saline Imperfect 
- Well 
- Well 
- Poor 
- Poor 
- Imperfect 
- Well 
- Imperfect 

Saline Imperfect 
Saline Imperfect 

- Imperfect 
- Imperfect 
- Imperfect 
- Well 
- Poor 
- Imperfect 

Saline Imperfect 
- Imperfect 

to poor 
- Poor 
- Poor 
- Wel I 

Poor 
- Poor 

Saline Imperfect 
Imperfect 

Saline Carbonated Rego Humic Gleysol 

Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Rego Black 

Gleyed Orthic Regpsol (stabilized) 
Orthic Black 
Gleyed Orthic Regosol (active) 
Orthic Black 
Gleyed Carbonated Rego Black 

Fiego Black 
Calcareous Black 
Orthic Humic Gleysol 

Orthic Humic Gleysol 
Gleyed Carbonated Rego Black 
Orthic Black 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Gleyed Orthic Black 
Gleyed Carbonated Rego Black 

Gleyed Orthic Black 
Orthic Gray Luvisol 
Humic Luvic Gleysol 
Gleyed Orthic Black 

Gleyed Orthic Black 
Gleyed Orthic Regosol (miscellaneous 
soil type) 
Orthic Humic Gleysol 
Carbonated Rego Humic Gleysol 
Orthic Black 

Carbonated Rego Humic Gleysol 
Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 

Whitewater 

Chaucer 
Ryerson 
Terence 
Grande Clairiere 

Reaper 
Grande Clairiere 
Ryerson 
Souris 

Souris 
Cameron 
Cameron 

Ryerson 
Souris 
Souris 
Lyleton 
Lyleton 
Waskada 

Waskada 
Terence 
Bernice 
Turtle Mountain 
Ryerson 

Cameron 
Cameron 

- 

Waskada 
Croll 

Waskada 
Dromore 
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DESCRIPTIONS OF SOIL SERIES 
The soi1 series for the Boissevain-Melita area 

are described in alphabetical order and include 
a general description of the genetic profile types, 
texture, parent material, topography and drainage. 
A general statement of the distribution, surface 
runoff, stoniness and vegetation characteristic of 
the soils is presented. In addition, a detailed mor- 
phological description with some physical and 
chemical analysis is presented for most of the major 
soi1 series. Values reported as exchangeable cations 
are determined by ammonium acetate extraction. 
The values for horizons containing carbonates 
and/or soluable salts consist of exchangeable and 
some soluble cations and, therefore, the total 
exchangeable cations often exceeds the cation ex- 
change capacity. Further information on the sui- 
tability and management of each soi1 for agricul- 
ture, their engineering properties and their proper- 
ties in relation to urban and recreational develop- 
ment is given in other sections of the report. 

ADELPHA SERIES - Aa(202 acres) 
The Adelpha series consists of moderately well 

drained Calcareous Black soils of the Bernice 
Association, developed on thin (10 to 40 inches) 
moderately to strongly calcareous, coarse textured 
gravelly deltaic outwash deposits overlying 
strongly calcareous medium to moderately fine 
textured glacial till. The surface texture may vary 
from medium and moderately fine to coarse. These 
soils occur on nearly level topography with long, 
simple slopes, usually in areas between the glacial 
tills and the deeper outwash deposits. Glacial till 
generally occurs within 40 inches of the surface. 

These soils are characterized by a thin (0 to 4 
inches) black Ap horizon, a well developed dark 
brown Bmk horizon, 4 to 10 inches thick, and a 
light brownish gray IIC horizon. The Upper part 
of the Bmk horizon may be noncalcareous and 
show strong prismatic structure with clay cutans 
on the peds. The lower part of the Bmk horizon 
generally extends into the coarse textured gravel. 

The Adelpha series resembles the Broomhill 
series in the Bede Association. The only difference 
being the Adelpha series is underlain by glacial 
till. 

A typical profile description is given below. 

AP - 0 to 4 inches, black (IOYR 2/1 m) clay loam; strong, 
fine granular breakin 
abrupt, smooth boun % 

to medium granular; friable; 
ary. 

BItl - 4 to 8 inches, dark brown (IOYR 3/3 m) clay loam; 
medium to coarse prismatic breaking to- stron 
medium blocky; friable, moist; abrupt, smoot lf 
boundary. . 

IIBmk - 8 to 14 inches, dark brown (IOYR 313 m) coarse 
Sand to fine gravel; structureless; loose; weakly 
calcareous; abrupt, smooth boundary. 

IIICk - 14 inches plus, clay loam till; massive, crushes to 
granular under pressure; friable, moist; strongly 
calcareous. 

NOTE: There is no apparent Cca although it may occur lower 
down in the profile. 

AGNEW SERIES - Ag (2,244 acres) 
The Agnew series consists of imperfectly drained 

Gleyed Orthic Black soils of the Pipestone 
Association, developed on weakly to moderately 
calcareous, fine textured lacustrine sediments. 
These soils generally occur in areas of nearly level 
topography with the water table at approximately 
6 to 7 feet during the growing season. This soi1 
has a dominantly clay surface texture, occasionally 
stratified parent materials, low permeability and 
slow surface runoff a11 of which cause these soils 
to be imperfectly drained. 

The Agnew series closely resembles the Desford 
series of the Croll Association. The main difference 
is that the Desford series is underlain by glacial 
till. 

ALEXANDER SERIES - Ax (4,052 acres) 
The Alexander series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils of 
the Newstead Association developed on thin (10 
to 38 inches), strongly calcareous, medium textured 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured glacial till. 
A coarse textured layer (2 to 30 inches) of grave1 
and sand occurs at the contact. Alexander soils 
are characterized by gently undulating topography, 
fine sandy loam surface texture, moderately slow 
surface runoff and moderately rapid permeability. 
The underlying glacial till restricts downward 
drainage and the coarse layer at the till contact 
allows for some lateral flow of water. Both candi- 
tions cause this soi1 to be imperfectly drained. 
Some iron staining and mottling occurs in the soi1 
profile which is usually associated with restricted 
drainage. The occurrence of salinity in these soils 
is rare. Gleyed Calcareous Black soils developed 
on the same parent material cari be found closely 
associated with Alexander soils. Alexander soils 
occur in areas of complex surface deposits usually 
in the transition areas between glacial till and 
lacustrine deposits. It is occasionally cultivated, but 
most often it is left as native land or pasture. 

ALGAR SERIES -Ar (3,007 acres) 
The Algar series consists of well drained Rego 

Black soils of the Reaper Association, developed 
on thin (less than 40 inches) moderately to strongly 
calcareous, coarse textured material overlying 
weathered coarse textured sandstones of the Bois- 
sevain Formation. These soils usually have sandy 
loam surface texture, complex, gently sloping 
topography, moderate permeability and moderate 
surface runoff. These soils when cultivated, are 
moderately susceptible to erosion by wind and 
water. Many of these soils, under cultivation, have 
already lost much of the Ah horizon. Algar soils 
usually occur on the Upper slope and knoll posi- 
tions in the landscape and are easily recognized 
by their light or buff colored surfaces. They occur 
locally in a small area southwest of Deloraine. 
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ANTLER RIVER SERIES - An (2,433 acres) 
The Antler River series consists of well to 

moderately well drained Black Solod soils of the 
Chesterfield Association developed on weakly to 
moderately calcareous, moderately fine to fine 
textured saline alluvial sediments which are usually 
underlain by shaley clay or soft loose shale bed- 
rock. Antler River soils commonly occur in the 
abandoned channel adjacent to the Souris River 
south of the town of Melita. These soils are charact- 
erized by a clay surface texture, nearly level to 
gently undulating topography, moderate to slow 
interna1 drainage, moderate surface runoff and 
slow permeability. These soils have a characteristic 
columnar breaking to subangular blocky structured 
Bnt horizon. The depth of groundwater was not 
determined for these soils but it is estimated to 
be in the range of 3 to 7 feet. Antler River soils 
are occasionally cultivated but have generally low 
productivity. The native vegetation generally con- 
sists of mesophytic grasses. 

This soi1 is characterized by a very dark gray 
Ah horizon, 4 to 12 inches thick, a dark grayish 
brown Ae horizon, 2 to 3 inches thick, a very dark 
brown to very dark grayish brown AB horizon, 
6 to 7 inches thick. The AB horizon is not always 
present. The Bnt horizon is very dark grayish 
brown, 5 to 6 inches thick and overlies a dark 
grayish brown Csk horizon, 5 to 10 inches thick. 
A dark grayish brown shale bedrock commonly 
occurs within 3 feet of the surface. 

A representative profile description is given 
below. 

Ah 

Ae 

AB 

BA 

Bntgj 

- 0 to 4 inches, very dark gray (IOYR 3/ 1 m) dark 

H 
ray to dark grayish brown (IOYR 4/1 - 4/2 d) cjay 

oam; weak fine granular; friable when moist: 
abrupt, smooth boundary. 

- 4 to 7 inches, very dark grayish brown (IOYR 3/2 m) 

P. 
rayish brown (10YR 5/2 d) loam; weak fine granu- 

ar, friable when moist; clear, wavy boundary. 
- 7 to 10 inches, very dark brown to very dark grayish 

brown (10YR 2.5/2 m) clay loam; weak coarse to 
fine 

% 
ranular; friable when moist; clear, wavy 

boun ary. 
- 10 to 14 inches, very dark grayish brown (IOYR 

312 m) clav loam; coarse to fine eranular: friable 
when moisi; clear, wavy boundary.” 

- 14 to 20 inches, very dark grayish brown (IOYR 
3/2 m) clay; moderate, medium columnar breaking 
to moderate medium blocky; firm to very firm when 
moist; abrupt, wavy boundary. 

BC - 20 to 25 inches, very dark grayish brown (2.5Y 3/2 m) 
clay; weak, medium subangular blocky; firm when 
motst; clear, wavy boundary. 

Cskgj - 25 to 30 inches, dark grayish brown (2SY 4/2 m) 
clay; weak, fine suban ular blocky; friable when 
moist; clear, wavy boun if ary; moderately calcareous. 

IICgj - 30 inches plus, dark grayish brown (IOYR 3/2 m) 
shale bedrock. 

ARGUE SERIES - Ae (5,736 acres) 
The Argue series consists of well drained Rego 

Black soils of the Cameron Association, developed 
on deep (more than 40 inches), strongly calcareous, 
medium textured lacustrine sediments. These soils 
are moderatelv well drained and occur in areas 
of level to verf gently sloping topography. Surface 
runoff is generallv slow with moderatelv slow 
permeabilzy. Argue soils are typically non-stony 
and cultivated. The water table usually occurs at 
approximately 8 feet during the growing season. 
These soils are occasionally eroded to the extent 
that cultivation occurs into the Ck and Cca 
horizons, thereby incorporating lime into the Ap. 
As a result of erosion and cultivation the Ap 
horizons are generally thin and, therefore, Argue 
soils cari sometimes be recognized by a light or 
buff colored soi1 pattern in the field and on air 
photographs. The Apk horizon in cultivated soils 
is usually very dark gray to dark gray and 3 to 
6 inches thick while in the uncultivated state the 
Ahk may be 8 to 12 inches thick and very dark 
grayish brown in color. The Ck horizqn is usually 
dark grayish brown to light yellowish brown in 
color. In the uncultivated condition the vegetation 
consists of brome grass, willows and small shrubs. 

A representative profile description for the 
Argue series is presented below. 

*pk - 0 to 5 inches, black (IOYR 2/ 1 m), dark gray (IOYR 
4/1 d) silt loam; moderately fine granular; firm, 
moist; slightly hard when dry; abrupt, wavy bound- 
arv: stronzlv calcareous: mildlv alkalme. 

Ckl - 5 ;o 8 incies, light gray’( IOYR 712 m) white (IOYR 
3/2 d) silty clay loam; moderately coarse granular; 
firm, moist; hard, dry; clear, irre ular boundary; 
extremely calcareous; moderately a kalme. P 

Ck2 - 8 to 20 inches, light olive brown (2.5Y 5/4 m) light 

f. 
ray (2 5Y 7/2 d) silt loam; weak, fine granular; very 

. . nable, morst, soft, dry; clear, smooth boundary; 
very strongly calcareous; moderately alkaline. 

Ck3 lus, light olive brown (2.5Y 5/4 m) light 
d) silt loam; weak fine canular; very 

mildly alkaline. 
soft, dry; very strongry calcareous; 

TABLE 3.6 
Analysis of Argue Series 

(Cent. 28-4-27W) 

Gond. caca, Cal- Dolo- Org. Total 
Hori- Depth Text. Sand Silt Clay pH mmhosi Equiv. cite mite C N GIN 
zen inches Glass % % % CaCI, cm % % % % % Ratio 

W O-5 SiL 16 68 16 7.8 0.7 19.3 15.8 3.3 2.96 0.2 15 

Ckl 5-8 SiCL 8 63 29 8.1 0.6 41 .o 31.9 8.4 0.55 - - 

Ck2 8-20 SiL 4 78 18 8.1 0.9 37.6 21.1 15.1 - - - 

Ck3 20+ SiL 3 82 15 7.9 0.7 38.1 20.7 16.0 - - - 
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ASHBURY SERIES - As (6 19 acres) 
The Ashbury series consists of imperfectly 

drained, Gleyed Orthic Black soils of the Mentieth 
Association, developed on thin (10 to 40 inches), 
moderately calcareous, coarse to moderately coarse 
to medium textured lacustrine sediments overlying 
strongly calcareous medium to moderately fine 
textured glacial till. The profile may contain a very 
thin (less than 2 inches) pebble line at the till 
contact. Ashbury soils generally occur on lower 
slope positions in areas of gently sloping topog- 
raphy. They have moderate permeability and slow 
surface runoff. The depth of water table was not 
determined; however, the proximity of the under- 
lying till causes these soils to be imperfectly 
drained. The occurrence of salinity is rare in these 
soils. The surface texture is usually a loamy very 
fine Sand. 

This soi1 is characterized by a dark gray Ap 
horizon 4 to 6 inches thick, occasionally a dark 
gray Ah horizon 2 to 4 inches thick, a gray brown 
to brown Bmg horizon 8 to 10 inches thick and 
a white Cca horizon 7 to 10 inches thick, immedi- 
ately overlying a yellowish brown IICkg horizon. 
The depth of the coarse textured surface soi1 is 
quite variable but glacial till commonly occurs 
within a depth of 40 inches. 

A representative profile of the Ashbury series 
is described below. 
AP - 0 to 5 inches, ver dark gray (10YR 311 m) dark 

gray (IOYR 4/1 ) very fine sandy loam; smgle B 
gramed; very friable, moist; abrupt, smooth bound- 
ary; pH 7.6. 

Ah - 5 to 8 inches, ve 
7 

dark gray (IOYR 3/1 m) dark 
gray (IOYR 4/1 ) very fine sandy loam; single 
gramed; friable, morst; clear, wavy boundary; 
pH 7.6. 

Bmgj - 8 to 18 inches, dark grayish brown to very dark 

% 
rayish brown (IOYR 3.512 m) brown to grayish 
rown (IOYR 92.5 d) very fine sandy loam; moder- 

ate, very coarse prismatlc breaking to moderate 
medium suban ular block . friable, moist; gradual, 
irregular boun ti 8 ary; pH 7. . 

Ckgj - 18 to 30 inches, light brownish ,gral to pale brown 
(IOYR 6/2.5 m) white (10YR 8 1 ). loam; fnable, 
moist; gradual, irregular boundary; very strongly 
calcareous; pH 8.1. 

IICkg - 30 inches gius, y ellowish brown to Ii 
brown (10 R 5. /4 m) white (10YR 8/ P 

t yellowish 
d) stlt loam; 

very friable, moist; very strongly calcareous; pH 8.1. 

A~HDOWN SERIES - Ad (3,458 acres) 
The Ashdown series consists of imperfectly 

drained Gleyed Orthic Black soils of the Terence 
Association, developed on thin (10 to 40 inches) 
weakly to moderately calcareous, coarse textured, 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured, glacial till. 
A very thin (0 to 2 inches) gravelly stratum may 
occur at the contact. These soils occur on gently 
undulating topography. They are generally non- 
saline, are moderately permeable and have 
moderate surface runoff. The water table is usually 
within 5 feet of the surface during the growing 
season. The surface texture is usually a loamy fine 
Sand. The less permeable underlying till causes 
these soils to be periodically saturated because of 
the restricted downward drainage. 

TABLE 3.7 
Analysis of Ashbury Series 

(SE VI 35-3-28W) 

Exch 
Cap Exchangeable Cations 

Cond. caca, Ci Dolo- Org TOl?Il m.e f m.e. IlOOgm. 
HOrI- Depth TWI. Sand Silt Clay pH mmhos/ Equiv. cite mite C N - 

mn inches CkSS % % % CaCI, cm % % % % % “N l”P Ratio Ca Mg K Na H ~~ ~~ 

AP O-5 VFSL 63 28 9 7.6 .4 - - - 2.1 2 13.4 14 1 12.5 1.5 3 - - 
Ah 5-8 VFSL 61 26 13 7.6 4 - - - 2.0 2 12.5 13.6 12.6 1.5 .3 - - 

BM 8-18 VFSL 59 31 10 7.6 .3 - - - - 0.8 1 10 3 11.2 10.2 1.5 2 - 

Wi 18.30 L 46 36 18 8 1 3 27.6 276 - - - 9.0 - - - - - - . 
pp%- IICkg 30’ 31 55 14 8 1 4 28.1 13.4 13.6 - - - 6.7 - - - - - 

TABLE 3.8 
Analysis of Ashdown Series 

(SW ‘/4 2-l -27W) 

Exch 
cap. Exchangeable Calions 

Cond. CaCO, Cal- Dolo- Org. Total m.e.1 m.e./ 100gm 
Hori- Depth Text. Sand Sllt Clay mmhos/ Equiv. cite mite C N 

~-- 

Xl” inches Class % % % C%l, cm % % % % % 
C/N 10;o~m.-;;-.-Mg- 
Ratio K Na H ~~ ~~~ 

Ah o-7 LFS - - - 6.9 0.9 - - - 1.2 .l 10.5 9 6 7.5 2.2 07 0.0 0.3 

Soluble Salts (meq/!) 

Ca Mg Na Cl SO, HCO, 
Bm9i 7-16 LFS 82 7 11 7.6 2.7 - - - .5 .l 9.0 8.2 24.1 19.9 2.7 0.7 40.6 3 5 
Ccasg 16-20 VFSCL 58 21 21 8.1 4.2 13.9 11.4 2.4 - - - 7.7 24.0 43 9 11.7 1.3 72.9 2.9 

Cskg 20-25 FSL 68 20 12 8.2 5.8 11 7 62 50 - - - 60 187 661 20.2 2.1 97 5 3.7 
IICkg 25A CL 35 35 30 8.3 18 30.5 21.6 8.2 - - - 10.9 17 8 65.7 21.3 1.6 98 3 3.2 -~ ~- 
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This soi1 is characterized by a black Ap horizon 
5 to 10 inches thick, a dark brown Bmg horizon, 
8 to 10 inches thick and a gray to gray brown 
weakly mottled IIC horizon. 

The Ashdown series is similar to the Eramosh 
series from the Carniege Association, except that 
the Eramosh series has a very coarse gravelly 
stratum at the contact between the coarse textured 
lacustrine sediments and the medium to moder- 
ately fine textured glacial till. 

A representative profile of the Ashdown series 
is described below. 
Ah - 0 to 7 inches, black (IOYR 2/1 m) very dark gray 

(IOYR 311 d)* loamy fine Sand; ranular; loose, 
moist; clear, wavy boundary; pH 6. f 

Bmgj - 7 to 16 inches, dark brown (IOYR 3.513 m) loam 
anular; loose, moist; clear, smoot 

b&iFlZ~~ p% 1.6. 
z 

Ccasg - 16 to 20 inches, qray brown (2SY 5/2 m) very fine 
sandy clay loam; oose, moist; clear, smooth bound- 
ary; moderately calcareous; pH 8.1 

Cskg - 20 to 25 inches, light olive brown (2SY 5/3 m) fine 
sandy loam; loose, moist; clear, smooth boundary; 
moderately calcareous; pH 8.2. 

IICkg - 25 inches lus, Ii ht olive brown to Ii ht yellowish 

~t%$c~areo!s; pH 8.3. 
5 51 m) clay loam; friab e motst; very 

fg 

*Munsell color notation for dry soil 

BANNERMAN SERIES - Br (1,279 acres) 

I 

The Bannerman series consists of Gleyed Elu- 
viated Black soils of the Newstead Association 
developed on thin (10 to 38 inches), strongly cal- 
careous, medium textured, lacustrine sediments 
overlying strongly calcareous, medium to moder- 
ately fine textured, glacial till. A coarse textured 
layer (2 to 30 inches) occurs at the contact. Banner- 
man soils occur in the southwestern portion of the 
map region and are generally found in depressional 
areas adjacent to the Souris River Channel. The 
topography is nearly level with simple slopes, The 
permeability is moderate; surface runoff is moder- 
ate and drainage is imperfect to poor. The water 
table is estimated to be within 5 feet of the surface 
during the growing season. 

Bannerman soils are characterized by a very 
dark gray Ah horizon 2 to 5 inches thick, a weakly 
stained gleyed gray Aeg horizon 2 to 3 inches thick, 
and a gleyed dark brown Btg horizon 4 to 6 inches 
thick. A prominently stained, gleyed, coarse tex- 
tured IIC horizon 2 to 30 inches thick occurs 
between the profile and the underlying gleyed gray 
brown IIIC horizon. Glacial till generally occurs 
within 40 inches of the surface of these soils. 

The Bannerman sèries resembles the Glenlorne 
series with the exception of the very coarse gravelly 
stratum which occurs at the contact between the 
overlay and the glacial till. 

A morphological description of a typical Ban- 
nerman soi1 appears below. 
Ah - 0 to 5 inches, very dark 

loam, weak medium bloc i? 
ay (LOYR 311 m) sandy 

smooth boundary. 
y; non-sticky, wet; clear, 

Aegi - 5 to 7% inches, gray (10YR 5/5 d) sandy loam; 
moderate medium platy; very friable, moist; clear, 
smooth boundary. 

Btpi - 7% to 12 inches, dark brown (10YR 3/3 m) sandy 
clay loam; moderate, medium blocky; slightly sticky, 
wet; clear, wavy boundary. 

IICkg - 12 to 16 inches, gravel; amorphous; loose; clear, 
wavy boundary; moderately calcareous. 

IIICcag - 16 to 18 inches, yellowish brown (LOYR 514 m) Loam 
till; structureless; friable, moist; clear, wavy bound- 
ary; very strongly calcareous. 

IIICkg - 18 inches plus, yellowish brown (10YR 5/4 m) loam 
till; structureless; friable, moist; strongly calcareous. 

BEARFORD SERIES - Bf (1,420 acres) 
The Bearford series consists of well drained 

Orthic Black soils of the Croll Association, 
developed on thin (10 to 40 inches), strongly cal- 
careous, moderately fine textured, lacustrine 
deposits overlying strongly calcareous, medium to 
moderately fine textured glacial till. A very thin 
(less than 2 inches) pebble line may be evident 
at the contact. This soi1 has simple very gently 
sloping topography, a loam to clay loam surface 
texture, moderate permeability and moderate sur- 
face runoff. The depth to water table is estimated 
to be 10 feet during the growing season. This soi1 
is moderately well drained, non-stony and is 
generally cultivated. 

TABLE 3.9 
Analysis of Bearford Series 

(NE % 23-3-23W) 

Exch. 
Cap. Exchangeable Cations 

Cond caca, Cal- Dolo- Org. Total m.e./ me/lOOgrn 
Hori- Depth TWi. Sand S!lt Clay 

&I, 
mmhos/ Eqw c,te mite C N C/N 100gm.PP ~ 

mn Inches Glass % % % cm % % % % % Ratio soil Ca Mg K Na H ~~ -- 

AP o-7 CL 30 40 30 7 4 9 - - - 31 0.2 17 2 24.8 21.9 5 7 10 - 02 

Bm 7-l 7 XL 20 50 30 7 5 7 - - - 0.9 0.1 13.4 200 13.2 9 1 0.5 - - 

Soluble Salts (meq/f) 

Ca++ Mg* Na’ SO,= Cl- HCO; 

BC 17.21 CL 24 48 28 8.0 4.4 151 59 8 5 0.6 0.0’ 19.3 15.2 199 41 4 13.0 60.9 5.7 4.5 

CC% 21.28 CL 36 30 34 8 1 5.2 25.2 150 9.4 - - - 12.7 42.3 32 2 20.2 85.5 2.7 7 7 

’ IICskl 28-43 CL 37 33 30 8 2 5 3 20.2 11 6 7.9 - - - 13.2 10.1 527 50 46 9 3.8 4.5 

IICsk2 43’ CL 40 31 29 8.1 6.0 21.3 9.4 10 9 - - - 12.2 13.7 67.2 30 2 101.3 2.9 4.0 ~~ ~~- 
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Bearford soils are characterized by a Black Ap 
horizon 3 to 5 inches thick, a prominent brown 
to grayish brown Bm horizon 3 to 5 inches thick, 
a very pale brown Cca horizon 3 to 5 inches thick 
and a pale brown to grayish brown IIC horizon. 

A detailed morphologie description and analyti- 
cal data for a weakly saline profile of the Bearford 
series is presented below. 

AP - 0 to 7 inches, black (IOYR 211 m) very dark gray 
to dark gray (10YR 3.5/1 d) clay loam; amor hous; 
friable. motst: abrunt, smooth boundarv: PH 5 .4 

Bm - 7to 17 inches,‘very d’ark grayish brown(l(%‘R3/2 m) 
grayish brown to dark grayish brown ( l?YR 4.5/2) 
sdty cla loam; moderatemedium prismattc breaking 
to mo di erate medium subangular blocky; friable, 
moist; clear, wavy boundary. - 

BC - 17 to 21 inches, grayish bro&r to dark ayish brown 
(lOYR4.5/2 m) brown to nale brown ( OYR5.5/3 d) Y 
clay loam; moderate medium rismatic breakin to 
moderate medium subangular % locky; friable w % en 
moist; clear, wavy boundary; moderatelycalcareous; 
pH 8.0. 

An increase in the concentration of soluable salts 
near the contact zone of the underlying till is an 
occasional feature of these soils. 

BEDE SERIES - Be (46,184 acres) 
The Bede series consists of well drained Orthic 

Black soils of the Bede Association, developed on 
strongly calcareous, coarse textured, deltaic, beach 
and outwash deoosits. This soi1 commonlv has 
complex, very g&tly sloping topography, ’ good 
drainage, verv raoid oermeability and moderate 
surface’runof? The dipth of water table was not 
observed but is estimated to be at about 10 feet 
during the growing season. This soi1 is non-saline, 
non-stony and when cropped, tends to be droughty 
for most of the growing season. Unless rains are 
timely on Bede soils, the moisture cari be rapidly 
depleted to more than 3 feet. Most cereal crops 
and even some deep rooting forage crops cari be 

severely affected by early summer heat and lack 
of moisture. 

The surface texture of this soi1 ranges from a 
sandy loam to loamy sand grading to coarser 
materials with depth. The soi1 profile usually con- 
sists of a Black Ah horizon 2 to 4 inches thick, 
a very dark brown Bm horizon 6 to 8 inches thick 
and a pale brown, very coarse textured C horizon. 
The Bm horizon is usually well developed as in- 
dicated by the strong prismatic to subangular 
blocky structure. A BC and a prominent Cca 
horizon are also common in these soils. 

A representative Bede soi1 is described below. 
Ah - 0 to 5 inches, black (IOYR 211 m) very dark gray 

(IOYR 3/1 d) loamy medium Sand; structureless 
single grained to weak medium granular; loose; 
abrupt, smooth boundaty; pH 7.29. 

Bm - 5 to 12 inches, dark brown (IOYR 313 m) dark brown 
to brown (10YR 413 d) medium sandy loam; weak, 
medium prismatic breaking to weak medium suban- 
gular blocky; very friable, moist; loose, dry; abrupt, 
smooth boundary; pH 7.09. 

BC - 12 to 15 inches, reddish brown (5YR 414 m) yello- 
wish brown (IOYR 5/6 d) gravelly medium sandy 
loam; weak medium 
medmm subangular l? 

rismatic breakin to we,ak, 
locky; very fris le, moist; 37 

loose, dry; clear, smooth boundary; moderately 
calcareous; pH 7.39. 

Cca - 15 to 19 inches, grayish brown to li 
ie 

t brownish 
gray (IOYR 512 to 6/2 m) light gray 10YR~~~a~) 
gravelly, medium sandy loam; weak, fine 
~~~~~~~~;~~~a~~~~~~,~~~,~~ smootaboundi 

Ck - 

pH 7.61. ’ ’ ’ 

BELL CREEK SERIES - Bc (119 acres) 
The Bell Creek series are poorly drained, Orthic 

Humic Gleysols of the Souris Association, 
developed on deep, weakly to moderately cal- 
careous, coarse textured, lacustrine sediments. This 
soi1 is characterized by a loamy fine sand surface 
texture, nearly level to depressional topography, 
slow surface runoff, moderate permeability and a 
water table at an estimated depth of 5 feet during 
the growing season. As a result of high water table 
and because it occupies a de 

Y the landscape, this soi1 is poor 
ressional position in 

y drained. Bell Creek 
soils are non-saline and support native hydrophytic 
vegetation. 

TABLE 3.10 
Analysis of Bede Series 

(SE SE 12-5-27W) 

Hori- 
Xl” 

Exch 
cap. Exchangeable Cations 

Gond. caca, Cal- Dolo- Org. Total m.e l m.e./100gm. 
Depth TWZ. Sand Silt Clay pH mmhos/ Equiv. c,te mite C N C/N 100gm. 
inches ClW& % % % caq cm % % % % % Ratio soil Ca Mg K Na H 

Ah o-5 LMS 80 11 9 7.3 0.3 1.0 - - 1 36 0.06 22 122 10.2 0.3 0.2 0.1 - 

8m 5-12 MSL 74 14 12 7.1 02 05 - - 0.75 - - 11.8 88 2.4 0.2 0 1 0.1 

BC 12.15 MSL 73 18 9 7.4 0.3 7.1 - - 1.05 _ - - - - - - - 

CCL3 15.19 MSL 66 25 9 75 0.3 22.5 13.8 8.1 -  -  _  _ -  _ _ -  -  
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Typical profiles of the Bell Creek series consist 
of thick black Ah horizons overlying a du11 very 
dark brown Bmg horizon. Structural development 
in the Bmg horizon is usually weak. 

BELLA LAKE SERIES - Ba(1,121acres) 
Bella Lake series consists of poorly drained, 

Carbonated Rego Humic Gleysolic soils of the 
Newstead Association developed on thin (10 to 
38 inches), strongly calcareous, medium textured 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured glacial till. 
A coarse textured layer (2 to 30 inches) occurs 
at the contact. This soi1 is characterized by a fine 
sandy loam surface texture, nearly level to depres- 
sional topography, a water table at approximately 
5 feet during the growing season, slow surface 
runoff and moderate permeability. The proximity 
of the less permeable underlying till and the de- 
pressional topography cause this soi1 to be poorly 
drained for most of the year. This weakly car- 
bonated soi1 is rarely saline. The natural vegetation 
is hydrophytic. Bella Lake soils commonly occur 
in drainage channels of creeks and streams in the 
southwest and western portions of the map area. 

The Bella Lake series closely resembles the De- 
loraine series of the Waskada Association. The 
major difference from the Deloraine series is the 
presence of the coarse gravelly layer at the till 
contact. 

BERNEE SERIES - Bn (99 acres) 
The Bernice series consist of well drained Orthic 

Black soils of the Bernice Association, developed 
on thin (10 to 40 inches) moderately to strongly 
calcareous, coarse textured, gravelly deltaic and 
outwash deposits overlying strongly calcareous, 
medium to moderately fine textured, glacial till. 
These soils occur in transition areas between the 
deep outwash deposits and glacial tills mainly in 
western portion of the map area near the western 
edge of the Souris Basin. The topography is gently 
undulating, permeability is moderately rapid, and 
surface runoff is slow. Bernice soils are well drained 
although the proximity of the underlying glacial 
till restricts downward drainage. The topography 
and high permeability enable these soils to drain 
readily. 

BOSSHILL SERIES - Bh(729 acres) 
The Bosshill series consists of poorly drained 

Carbonated Rego Humic Gleysols of the Bernice 
Association, developed on thin (10 to 40 inches), 
moderately to strongly calcareous, coarse textured, 
unsorted gravelly deltaic and outwash deposits 
overlying strongly calcareous, medium to moder- 
ately fine textured, glacial till. These soils have 
a very coarse surface texture, nearly level to de- 
pressional topography, high water table (less than 
5 feet), moderately rapid permeability, and 
moderate surface runoff. As a result of the low 

topographie position and high water table this soi1 
is poorly drained. It is also non-saline, non-stony 
and not cultivated. It generally supports a thick 
growth of native hydrophytic vegetation and is 
commonly used as pasture or left as native grass- 
land. It generally occurs in and along the creek 
channels which drain the tills in the northwest 
section of the map area. 

The Bosshill soils are similar to the Partridge 
soils but are underlain by glacial till. 

BOWER SERIES - Bo(l,976 acres) 
The Bower series consists of imperfectly drained 

Gleyed Orthic Black soils of the Newstead 
Association, developed on thin (10 to 38 inches), 
strongly calcareous, medium textured, lacustrine 
sediments overlying strongly calcareous, medium 
to moderately fine textured, glacial till. A coarse 
textured layer (2 to 30 inches) occurs at the contact. 
Bower soils are characterized by a fine sandy loam 
surface texture, gently undulating topography, 
moderately slow permeability and slow surface 
runoff. Bower soils are imperfectly drained and 
generally occur in areas adjacent to creeks and 
ephemeral stream channels. The coarse textured 
layer may impede downward percolation and 
facilitate lateral water flow both of which Will affect 
the moisture status of this soil. Although many __ 
of these soils are used for cereal crops, trop growth 
is more variable than on soils of uniform texture. 
This variability is attributed to the presence of the 
coarse textured layer which may inhibit root 
development and thereby render the plants more 
susceptible to moisture stresses during dry periods. 
The degree to which the crops are affected Will 
likely increase with increasing thickness of this 
coarse stratum. 

The Bower series resembles the Two Creeks 
series of the Waskada Association; the major 
difference is the presence of the very coarse gra- 
velly stratum at the contact between the overlay 
and the glacial till. 

BREADON SERIES - Bd (i 1,000 acres) 
The Breadon series consists of well drained Cal- 

careous Black soils of the Dromore Association, 
developed on thin (10 to 40 inches), strongly cal- 
careous, medium textured, lacustrine sediments 
overlying coarse textured, gravelly, deltaic beach 
and outwash deposits. Breadon soils are charac- 
terized by a dominantly loam surface texture, 
nearly level to gently Ündulating topography, 
moderate nermeabilitv. and raDid surface runoff. 
The average depth to water tabie during the grow- 
ing season is estimated to be greater than 7 feet. 
As a result of their drainage characteristics and 
topographie position, these soils tend to be non- 
saline and moderately susceptible to drought 
during periods of low precipitation. However, they 
are less droughty and more fertile than the very 
similar Broomhill Series because they have a 
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significantly thicker and finer textured surface 
layer. 

BROOMHILL SERIES - Bm (3,9 16 acres) 
The Broomhill series consists of well drained 

Calcareous Black soils of the Bede Association, 
developed on strongly calcareous, deep coarse tex- 
tured gravelly deltaic, beach and outwash deposits. 
A thin (0 to 10 inches) variable textured material 
may be present on the surface. These soils occur 
in areas of nearly level topography usually at the 
outflow of prominent creeks and intermittent 
stream channels. These soils have moderately rapid 
permeability, and slow surface runoff. They are 
well drained with an estimated depth of water table 
of 10 feet during the growing season. When cul- 
tivated, Broomhill soils are very susceptible to 
drought. Most Broomhill soils are used for native 
hay and pasture and some are left undisturbed 
with xerophytic native vegetation. 

Broomhill soils are characterized by a dark gray 
Ap horizon 5 to 7 inches thick, a dark grayish 
brown Bmk horizon 3 to 5 inches thick with a 
grayish brown Cca horizon 2 to 3 inches thick 
occurring at or above the grayish brown IIC 
horizon. In some soils the very thin profiles are 
almost wholly developed in the surface 10 inches; 
in other soils the profile may extend well into the 
coarse grave1 parent material. 

The Broomhill series resembles the Adelpha 
series of the Bernice Association. The only differ- 
ence being the Adelpha series is underlain by 
glacial till. 

A description of a representative profile for the 
Broomhill series is given below. 
AD - 0 to 6 inches. verv dark sravish brown (IOYR 312 m) 

dark gra 
very frra g 

(iOYR 411 dy loam; weak fine granularf 
le, moist; clear, smooth boundary; weakly 

calcareous. 
Bmk - 6 to 10 inches, dark grayish brown (LOYR 4/2 m) 

f 
rayish brown to Orayrsh brown (IOYR 4.5/2 d) 

oam, moderate me$ium prismatic breaking to weak 
fine granular; friable, moist; clear, wavy boundary; 
moderately calcareous. 

IICca - 10 to 13 inches, ra ish brown (IOYR 512 m) light 
brownish gray ( 0 R 6/2 d) loamy gravel; struc- w 
tureless; loose; diffuse boundary; very strongly cal- 
careous. 

IICk - 13 inches 
(IOYR4.82 m)graytsh brown to light irownish gray 

lus, dark grayish brown, to rayish brown 

(IOYR 592 d) loamy gravel; structureless; loose; 
strongly calcareous. 

BUNCLODY SERIES - By(116 acres) 
The Bunclody series consists of poorly drained, 

Humic Luvic Gleysols of the Elva Association. 
They have developed on deep, strongly calcareous, 
moderately fine textured lacustrine deposits. Bun- 
clody soils are characterized by nearly level to 
depressional topography, moderately slow 
permeability, and very slow surface runoff. This 
soi1 usually has a clay loam surface texture, poor 
drainage and hydrophytic vegetation. Polygonum 
persicaria (lady’s thumb) is a common natural in- 

dicator of the eluviated profiles in the Bunclody 
series. The estimated depth to water table during 
the growing season is less than 3 feet. Surface water 
ponding is very common in the early spring and 
after periods of significant rainfall. 

The profile characteristics of this soi1 indicate 
that much ,of the surface water infiltrates to the 
water table. These soils are usually dry by early 
August and cari be traversed with tillage and har- 
vesting equipment. These soils rarely, if ever, pro- 
duce a cereal trop due to their high susceptibility 
to flooding. 

Bunclody soils are indicative of local ground- 
water recharge. Bunclody soils are never saline but 
may occasionally be associated with narrow an- 
nular bands of weakly salinized Cranmer soils, 
particularly in areas with complex gentle slopes 
and depressions. 

BUTLER SERIES - Bt(600acres) 
The Butler series consists of well drained, Orthic 

Dark Gray soils of the Butler Association, 
developed on strongly calcareous, coarse textured, 
gravelly deltaic outwash deposits. This soi1 is found 
in localized areas mainly above the 1800 foot 
elevation in the Turtle Mountain area. These soils 
have undulating topography, rapid permeability, 
and slow surface runoff. Butler soils are well 
drained and are generally left undisturbed. Some 
of these soils are mined as a source of grave1 for 
road construction. 

Butler soils have formed on similar material to 
the Bede soils but under cooler climate at higher 
elevations in the Turtle Mountains. 

CAMERON SERIES - Cn (29,513 acres) 
The Cameron series consists of well drained, 

Orthic Black soils of the Cameron Association, 
developed on deep, strongly calcareous, medium 
textured lacustrine sediments. These soils have 
dominantlv a fine sandv loam surface texture. verv 
gently slo$ng to gently undulating topography, 
moderatelv ranid nermeabilitv, and moderate sur- 
face runo& This soi1 is mode&tely to well drained 
with an estimated depth to water table of 10 feet 
during the growing season. These soils are non- 
saline, non-stony, fertile agricultural soils. 

Cameron soils generally occupy slightly higher 
landscape positions than the Hartney and Denbow 
soils and are commonly found in close association 
with Lyleton soils. Exposed Cameron soils are quite 
susceptible to erosion and attempts should be made 
to maintain trash residues. 

A modal Cameron soi1 has a black Ap horizon 
2 to 6 inches thick, a very dark gray Ah horizon 
2 to 5 inches thick, a dark grayish brown Bm 
horizon 6 to 8 inches thick, a light gray Cca horizon 
3 to 5 inches thick and an olive yellow Ck horizon. 

A description of a representative profile of the 
Cameron series is presented below. 
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AP - 0 to 6 inches, very dark gray (10YR 3/1 m and d) 
loam; weak, fine granular; very friable, moist; soft, 
dry; abrupf smooth boundary; pH 7.8 

Ah - 6 to 9 inches, very dark gray to very dark rayish 
brown (IOYR 3/1.5 m) very dark gray to dar Q gray 
(10YR 3.5/1 d) loam; weak, fine granular; very 
friable, moist; soft, dry; clear, smooth boundary; 
pH 1.9. 

Bm - 9 to 15 inches, dark brown (IOYR 313 m) dark 
grayish brown (IOYR 4/2 d) loam; weak medium 
prismatic breaking to weak medium to fine oranular; 
very friable, moist; soft, dry; clear, smoot l? bound- 
ary; pH 8.0. 

BC - 15 to 18 inches, dark brown to brown (IOYR 4/3 m) 
graysh brown to brown (IOYR 5/2.5 d) loam; weak 
medtum prismatic breaking to weak medium to fine 

ranular; 
E 

very friable, moist; soft, d 
oundaty; 

3 t,;ar, smooth 
moderately calcareous; p 

Ckl - 18 to 24inches, pale brown to very pale brown (IOYR 
6.5/3 m) very pale brown (IOYR 8/3 d) silt loam; 
structureless; very friable, moist; soft, dry; clear, 
smooth boundary; very strongly calcareous; pH 8.2. 

Ck2 -24 to 30 inches, light yellowish brown (IOYR 6/3 m) 
very pale brown (10 YR 7/3 d) silt loam; few fine 
faint rron mottles; structureless; ver friable, moist; 
soft, dry; strongly calcareous; pH 8. J 

Ck3 - 34 to 48 inches, li ht ellowish brown (IOYR 614 m), 
very pale brown 10 ta R 713.5 d) silt loam; few, fine, 
faint mottles; very friable, soft; strongly calcareous; 
pH 8.3. 

CARNIEGE SERIES - Cg(475 acres) 
The Carniege series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils of 
the Carniege Association, developed on thin (10 
to 38 inches), weakly to moderately calcareous, 
coarse textured lacustrine sediments overlying 
strongly calcareous, medium to moderately fine 
textured glacial till. A coarse textured gravelly 
layer (2 to 30 inches) occurs at the contact. This 
soi1 usually has a fine sandy surface texture and 
occurs in areas of mixed surface deposits adjacent 
to creeks and ephemeral streams. The topography 
is gently undulating, permeability is moderate and 
surface runoff is slow. Its lower slope position and 
the proximity of the underlying till impedes profile 
drainage and results in gleyed, du11 colored, iron 
stained profiles. 

CARTWRIGHT SERIES - Ct(2,302 acres) 
The Cartwright series consists of imperfectly 

drained Gleyed Orthic Black soils of the Bede 

Association developed on strongly calcareous, 
deep, coarse textured, gravelly, deltaic, beach and 
outwash deposits. The solum is usually developed 
in a thin coarse sandy loam to loamy sand surface 
layer. The soi1 has gently undulating topography, 
rapid permeability and very slow surface runoff. 
These soils have imperfect drainage as a result of 
a high water table which is estimated at less than 
3 feet for much of the growing season. These soils 
commonly occur in Jevel areas of large kettled, 
outwash deposits or m stream channels. Some of 
these soils are cultivated but most are either left 
idle or are used for native hay and pasture. 

A representative profile description is presented 
below. 

Ah - 0 to 9 inches, very dark grayish brown to dark 
Yyish brown (IOYR 3.5/2 d) very dark gray (10YR / m) 

medium Sand; weak, fine granular; loose; mildly 
alkaline; noncalcareous; clear, smooth boundary. 

Bmgi - 9 to 18 inches, dark grayish brown (IOYR 4/2 d) 
dark yellowish brown (IOYR 4/4 m) gravelly, 
medium Sand; weak, fine granular; loose; some dark 
brown (7.5YR 414 d) iron concretions; moderately 
alkaline; noncalcareous; clear, smooth boundary. 

BC - 18 to24incheqlight ray( lOYR7/2 d) brown (IOYR 
5/3m) gravelly me 5. mm Sand; structureless single 
grained; loose; moderately alkahne; moderately 
calcareous; diffuse, wavy boundary. 

Ckgi - 24 inches plus, light gray (10YR 7/2 d) brown (IOYR 
513 m) gravelly fine Sand: structureless; loose; 
moderately alkahne; moderately calcareous. 

CAULD‘WELL SERIES - Cw(336 acres) 
The Cauldwell series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Griswold Association, developed on thin (10 to 38 
inches), moderately calcareous, coarse to moder- 
ately coarse textured, lacustrine sediments over- 
lying strongly calcareous, medium to moderately 
fine textured, glacial till with a coarse textured 
gravelly layer (2 to 30 inches) occurring at the 
contact. These soils have a loamy very fine sand 
surface texture, gently undulating topography, 
moderately rapid permeability and moderate sur- 
face runoff. The presence of the coarse grave1 lense 
and the underlying till restrict downward drainage 
and cause water to move laterally along the surface 
of the till resulting in an imperfectly drained pro- 

TABLE 3.11 
Analysis of Cameron Series 

(NE SW 8-2-28W) 

Exch. 
Cap 

Cond 
Exchangeable Cat~ons 

Cal- Total m.e / 
HOW Depth Tl?xt 

caca, Dolo- Org. 
Sand 

m e./lOOgm 
SIIl Clay 

nnches CIXS % 
mmhosl Equiv 

ZO” % % CG, cm 
cite mite C N C/N 100gm ~- 

% % % % % Rat10 mil Ca Mg K Na 

AP O-6 L 50 35 15 78 05 00 - - 2 98 0.22 14 17 1 169 31 09 01 

Ah 6-9 L 48 38 14 7 9 05 00 - - 360 019 19 16 9 17 6 3.2 06 0.1 

Bm 9-l 5 L 46 40 14 79 04 00 - - 216 012 18 152 14 9 3.7 03 0.1 

8C 15.18 L 42 44 14 8.1 05 88 61 26 1.44 012 12 - - - - - 

Ckl 18.24 SiL 32 57 11 83 06 29 1 19.3 9 1 - - - - - 

Ck2 24.34 SiL 33 53 14 8.3 05 25 9 152 9.9 - - - - - - - - 

Ck3 34.48 SiL 17 75 8 8.3 05 25 6 10 4 14.0 - - - - - - - 

56 



file. These soils are non-saline, non-stony and are 
generally cultivated. 

The Cauldwell series resembles the Linklater 
series of the George Lake Association. The only 
difference is that the Cauldwell series is underlain 
by glacial till. 

CHARLTON SERIES - C 1 (1,637 acres) 
The Charlton series consists of well drained Orthic 
Regosols of the Reaper Association, developed on 
a thin (less than 40 inches), moderately to strongly 
calcareous, mixture of loam till and coarse textured 
sediments overlying weathered Boissevain sand- 
stone. These soils usually have sandy loam surface 
texture, complex gently sloping to undulating 
topography, moderate permeability and moderate 
surface runoff. Most of this soi1 is cultivated. It 
is very susceptible to erosion by wind and water, 
and in most cases, a11 of the Ah and Bm horizons 
have been removed leaving the C horizon exposed. 
Charlton soils occupy knoll positions in the lands- 
cape, and occur on the west side of Turtle Moun- 
tain. 

CHAUCER SERIES - CU (3,529 acres) 
The Chaucer series consists of well drained 

Orthic Black soils, developed on thin (10 to 40 
inches), weakly to moderately calcareous, coarse 
textured, lacustrine sediments overlying very 
coarse textured, gravelly, deltaic beach and out- 
wash deposits. This soi1 has a loamy sand sur- 
face texture, a complex, smooth to gently undu- 
lating topography, good to excessive drainage, 
rapid permeability and slow to very slow surface 
runoff. The estimated depth to water table during 
the growing season is 10 feet. The surface some- 
times has a few small stones. Undisturbed native 
vegetation consists of gumweed and june grass. 
Most of these soils are cultivated with the deeper 
soils producing similar to Stanton soils and the 
thin soils producing similar to the Bede soils. 

This soi1 is characterized by a Black Ap horizon 
2 to 5 inches thick, very dark grayish brown Bm 

horizons 4 to 6 inches thick, a dark gray IICca 
horizon 2 to 3 inches thick and a dark grayish 
brown IICk horizon. 

A morphological description for a representative 
soi1 profile is presented below. 

AP - 0 to 5 inches, black (LOYR 2/1 m) very dark gray 
(IOYR 3/ 1 d) loamy coarse Sand; weakly columnar 
breaking to coarse subangular blocky; friable; non- 
calcareous; neutral; abrupt boundary. 

Bm - 5 to 10 inches, verydark 
dark grayish brown (10 B 

rayish brown (IOYR 312 m) 
R 412 d) loamy Sand; weak 

columnar breaking to coarse suban ular 
friable; neutral; noncalcareous; clear % 

blocky; 
oundary. 

BC 10 to 12 inches, dark brown (IOYR 313 m) brown 
- (IOYR 413 d) sandy loam; loose; friable; diffuse 

boundary; weakly calcareous; slightly alkalme. 
IICca - 12 to 14 inches, dark gra 

Y 
(IOYR 411 m) gray (IOYR 

5/ 1 d) Sand and gravel; oose; slightly alkaline; very 
strongly calcareous; clear boundary. 

IICk - 14 inches plus, dark grayish brown (IOYR 412 m) 
grayish brown (IOYR 512 d) sand and gravel; loose; 
strongly calcareous; slightly alkaline. 

CHESTERFIELD SERIES - Ch (5,005 acres) 
The Chesterfield series consists of imperfectly 

drained Gleyed Black Solonetz soils of the 
Chesterfield Association, developed on thin (less 
than 3 feet) weakly to moderately calcareous, 
moderately fine to fine textured, saline sediments 
usually underlain by shaley clay or soft, frag- 
mented shale bedrock. Chesterfield soils occur in 
the Souris River Channels south of Melita. They 
have level to depressional topography, slow 
permeability and slow surface runoff. They are 
imperfectly drained and saline in the lower Bnt 
and C horizons. Salinity increases with depth. 
Occasionally, these soils are cultivated but in the 
undisturbed sites native vegetation such as alkali 
grass, Distichlis SP., tord grass, Spartina SP., 
yarrow, Achillea spp., foxtail, Hordeum jabatum 
and Indian paintbrush, Castillya sessilifora is often 
found. 

Chesterfield soils are characterized by black, 
occasionally eroded, Ah horizons 2 to 10 inches 
thick; platy, gray, Ae horizons 1 to 2 inches thick 
which also may be partially eroded or lost when 
cultivated; black to very dark gray Bnt horizons 

TABLE 3.12 
Analysis of Chesterfield Series 

(SE ‘/4 18-3-26W) 

HOri- Depth Text Sand 
ZO” mches Ck3SS % 

L-H 5-o - 

Ahe O-2.5 L 36 

Bntsgl 2 5-7 CL 30 

BC 7-9 CL 25 

Cksagl 9-24 CL 20 

CksagZ 24+ CL 28 

Exch. 
cap. Exchangeable Cations 

Cond. CaCO, m.e / ml e./100gm 
Silt Clay pH mmhos/ Equiv 

Cal. Dolo- Org. N”I 
cite mite C C/N 100gm --~ 

% % cm, cm ----?L % % % % Rat10 soil Ca Mg K Na H 

--- - -____-- 
36 28 5.3 06 .7 - - 4.1 0.3 12.9 22 1 8.6 47 1.6 16 5.7 

Soluble Salts (meq/C) 

Ca” Mg* Na+ SO,= Cl- HCO,- 

37 33 6.9 4.8 .5 - - 1.5 0.2 9.9 28.4 4.5 8.6 47.8 54.1 0 9 4.5 

40 35 8 1 14.7 3.5 1.9 1.5 0.6 0.1 5.9 26.6 214 38.0 173.9 221.0 11.9 5.0 

41 39 8.2 13.6 8 5 6.4 1.4 - - - 26.3 19 7 24.6 156.5 208.9 1.9 4.0 

42 30 8.5 9.9 5.6 4.0 1.5 - - - 25 4 19.8 33 3 104.3 141 2 2 7 12.5 .- ~-~ ~- 
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4 to 6 inches thick; grayish brown, transitional BC 
horizons 4 to 6 inches thick and a dark grayish 
brown C horizon. A very dark gray shaley IIC 
horizon may occur within 40 inches of the surface. 

The ground surface is commonly pitted as in 
small blow out areas. Chesterfield soils are closely 
associated with Antler River soils which occur in 
better drained areas and with Lena soils which 
occur in poorly drained areas. The relief between 
these three soils is sometimes very subtle. 

A detailed morphological description and 
analytical data of a representative profile are pre- 
sented below. 
L-H - % to 0 inches: abrupt. smooth 
Ahe - 0 to 2% inches, black to very dark gray (IOYR 

2.5/1 m) dark gray (IOYR 4/1 d) loam; granular: 
hard when dry; clear, wavy boundary: pH 1.3. 

Bntsgj - 2% to 7 inches. black to very dark ‘grav ( IOYR 
2.511 ml dark sravish brown to orasish bro\h:n ( IOY R 
4.5/2 djclay 1o”am: strong, coars’e columnar breakiny 
to stron 

5 
medium subangular blocky: very tirm when 

moist; c ear, wavy boundary; weakly salme: pH 6.9. 

COATSTONE SERIES - Cs (66,997 acres) 
The Coatstone series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils of 
the Ryerson Association, developed on deep, 
strongly calcareous, medium to moderately fine 
textured, glacial till. The till is composed of 
material derived from shale, limestone and granitic 
rock. The surface 10 inches may vary slightly in 
texture. Coatstone soils usually have a clay loam 
surface texture, very gently sloping to 
moderately slow permeability, and mo B 

ography, 
erate sur- 

face runoff. They are imperfectly drained and 
occasionally slightly stony. They may be weakly 
to moderately saline. The estimated depth to water 
table is 5 feet. Coatstone soils usually occur in 
intermediate to level positions between the better 
drained Ryerson and Medora soils and the poorer 
drained Ewart, Tilston and Stoney Creek soils. 
Gleyed Calcareous Black soils are closely asso- 
ciated with Coatstone soils and may be found in 
the same vicinity. 

BC - 7 to 9 inches, very dark gray to very dark &avish 
brown (10YR 3/1.5 m) grayish brown (IOYR S/i d) 
clay loam; very friable when moist: clear. wavy- 
boundary; weakly calcareous; moderately saline; 
pH 8.1. 

Cksagl - 9 to 24 inches, dark grayish brown (IOYR 412 m) 
Iight ray (IOYR 6.5/1 d) clay loam; amorphous: 
very rtable when moist. moderately calcareous: 
mode!ately saline: pH 8.2: 

Cksag2 - 24 inches plus. dark grayish brown to grayish 
brown (2.5Y 4.5/2 m) light gray (2.5Y 7/2 d) cIa> 
loam; amorphous; very friable when moist: moder- 
ately calcareous; moderately saline; pH 8.5. 

Coatstone soils are generally cultivated and pro- 
duce good yields if fertility is adequate and salinity 
is low. In undisturbed areas where native vegeta- 
tion exists Aspen is quite common. 

Coatstone soils are characterized by black Apk 
horizons 3 to 5 inches thick, dark gray AC horizons 
2 to 4 inches thick, weakly mottled light brownish 
gray Cca horizons 4 to 5 inches thick, and gleyed 
prominently iron mottled, brown to yellowish 
brown Ck horizons. 

FIGURE 3.2 

Intact columnar Bnt horizon of the Chesterfield soils. 

Figure 3.3 

Saline and solonetzic soils of the Chestertield Association in 
the Souris Channel south of Melita. 
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COATSTONE SERIES, SALINE PHASE - 
Cd (1,079 acres) 

These soils differ from the normal Coatstone 
series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect trop growth. The presence of salts cari 
be detected in the field by erratic trop growth 
patterns. 

Analytical data and a morphological description 
of a representative profile of the Coatstone series, 
weakly saline phase, is presented below. 

AP - 0 to 6 inches, black (IOYR 2/1 m) ve 
7, dark YY (LOYR 3/1 d) loam; amorphous; very rtable w en 

moist; clear, smooth boundary; moderately cal- 
careous; pH 7.7. 

AC - 6 to 12 inches, vez dark ~;‘“y to dark gray (10YR 
3.5/1 m)gray( 1OY 5.5/1 ) loam; amorphous; very 
friable when moist; clear, wavy boundary; very 
strongly calcareous; weakly saline; pH 8.0. 

Ccasgj - 

Cskgj - 17 to 30 inches. brown to vellowish brown (10YR 
4.5/3.5 m) pale brown to Gery pale brown; .loam; 
amorphous, very friable when moist; clear, smooth 
boundary; very strongly calcareous; weakly saline; 
pH 8.0. 

IICskgl 

IICskg2 

-30 to 36 inches dark brown (10 YR 3.5/3 m) loam 
amorphous; very friable when moist; abru t, smooth 
boundary; strongly calcareous; P 
pH 7.9. 

weak y salme; 

-36 inches plus, dark brown (IOYR 313 m) yellowish 
brown to lightyellowish brown( lOYR5.5/4 d) loam; 
pseudo fine subangular blocky; ve friable when 
moist; strongly calcareous; weakly sa me; pH 7.8. 7. 

COULTER SERIES - Co(3,997 acres) 
The Coulter series consists of imperfectly 

drained, Gleyed Carbonated Rego Black soils 
developed on deep, moderately calcareous, 
moderately fine to fine textured, recent alluvial 
sediments. These soils have nearly level to depres- 
sional topography, clay loam surface texture, 
moderately slow permeability and a moderate sur- 
face runoff. The drainage is imperfect and the 
estimated depth to water table during the growing 
season is 7 to 10 feet. These soils may be weakly 
saline and non-stony. Many are cultivated. 

Coulter soils are characterized by black Apk 
horizons 4 to 8 inches thick, very dark gray Ahk 
horizons 4 to 8 inches thick, gray to light gray 
Cca horizons and grayish brown stratified Ck 
horizons. 

A detailed description of a representative profile 
is presented below. 

APk - 0 to 9 inches, black to very dark ra (IOYR 2.511 m) 
very dark gray to dark gray (I&l? 3.5/1 d) clay to 
clay loam; weak, medmm prismatic breakin to 
moderate medium blocky; friable when moist; P c ear, 
smooth boundary; moderately calcareous. 

Ahkpi - 9 to 18 inches, black to very dark ray (IOYR 
2.511 m) very dark gray to dark gray (10 9( R 3.5/1 d) 
clay loam; weak, medium prismatic breakin 
moderate medium blocky; friable when moist; P 

to 
c ear, 

smooth boundary; moderately calcareous. 
Ccagj - 18 to 22 inches, gra 

very pale brown (1 B Y 
to light gra (IOYR 6/1 m) 

YR 7/3 d) c ay loam; struc- 
tureless; friable when moist; clear, smooth bound- 
ary; strongly calcareous. 

Ckgl -22 inches lus, gra ish brown (2.5Y 5/2m) 
(lOYR5.5,fd) 1 yly c a oam; structureless; friable w a 

ray 
en 

moist; moderately calcareous; moderately alkaline. 

CRANMER SERIES - Cm (5,399 acres) 
The Cranmer series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils of 
the Elva Association, developed on deep, strongly 
calcareous, moderately fine textured, lacustrine 
sediments. This soi1 usually has a clay loam surface 
texture, nearly level to very gently sloping topog- 
raphy, and slow to moderate permeability and 
surface runoff. This soi1 cari be weakly to moder- 
ately saline and is imperfectly drained. The es- 
timated depth to water table during the growing 
season is less than 7 feet. Most of these soils are 
cultivated and, depending on the degree of salinity, 
produce good crops. 

The soi1 is characterized by black Ap horizons 
4 to 8 inches thick, black to dark gray AC horizons 
7 to 10 inches thick and brown to yellowish brown 
C horizons. The C horizons are occasionally strati- 
fied and banded. 

The Cranmer series resembles the Montgomery 
series of the Waskada Association except that the 
Cranmer series is not underlain by glacial till. 

TABLE 3.13 
Analysis of Coatstone Series, saline phase 

(NW 1/4 21-3-23W) 

Exch. 
Cap Soluble Salts 

me.1 
Hori- Depth Text 
ZO” inches Cl.SSS Td S”t 

Clay pH 
Cond. CaCO, Cal- Dolo- Org. Total lmeq/ij 

mmhos/ Equv c,te mile 2 N GIN 100 gm.---y ~--~- 
% % CaCI, cm % % % % % Ratio soil Ca-+ Mg+’ ~~~ Na- SO, ~~ CI= HCO; 

A& O-6 L 37 44 19 7.7 2.9 9.5 5.1 4.1 2.6 0.3 10.3 22.2 27 7 14.7 6.1 41.3 0 8 4.8 

AC 6-12 L 36 35 25 8.0 4.6 29 1 21.8 6.8 1.6 0 1 12 2 15.6 25 3 48.8 13.5 78.1 2.5 4.8 
ccasgj 12-17 CL 32 39 29 8.0 4.7 40 5 24.9 14.3 - - - 12.9 238 52.6 11.3 787 23 37 

Cskgl 17-30 L 45 44 11 8.0 4 7 30 0 11.2 17.4 - - - 13.0 23 2 51.7 108 81.3 1.8 37 

IICskgl 30-36 L 46 45 9 7 9 4.3 22 6 10.6 11.1 - - - 129 21 1 50.5 10 9 76.3 1.8 19 

IICskg2 36’ L 44 38 18 7.8 44 22.7 77 13.8 - - - 11 4 24.4 45.1 10.8 71 9 2.5 3.2 -~-~ 
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A detailed morphological description and 
analysis of a representative profile of the Cranmer 
series is presented below. 

*pk - 0 to 8 inches, black (IOYR 2/1 m) silty clay loam; 
amor hous; friable when moi%; clear, smooth 
boun 1 ary; weakly calcareous; pH 7.6. 

AC - 8 to 18 inches, black to very dark gray (1OYR 
2.511 m) silty clay loam; granular; friable when 
moist; gradual, wavy boundary; moderately cal- 
careous; pH 7.9. 

Ccagj - 18 to 26 inches, very dark rayish brown to dark 
grayish brown (IOYR 3.51 5 m) silty clay loam; 
amor hous; friable when moist; 
boun ! ary; moderately calcareous; p 

#,dual, wavy 

IICkg - 26 to 30 inches, very dark gra ish 
ty 

brown (IOYR 
3/2 m) silt loam; amorphous; riable when moist; 
graduai, wavy boundary; weakly calcareous; pH 7.8. 

IIICkg - 30 inches plus, dark brown (IOYR 3/3 m) clay loam; 
amorphous; friable when moist; moderately cal- 
careous; pH 7.8. 

CRANMER SERIES, SALINE PHASE - Cb (3,565 acres) 
These soils differ from the normal Cranmer 

series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect trop growth. The presence of salts cari 
often be detected in the field by erratic trop growth 
patterns. These soils are moderately saline. 

CROLL SERIES - Cr (3,982 acres) 
The Croll series consists of imperfectly drained 

Gleyed Carbonated Rego Black soils of the Was- 
kada Association developed on thin (10 to 40 
inches), strongly calcareous, moderately fine tex- 
tured, discontinuous aeolian and lacustrine mantle 
overlying strongly calcareous, medium to moder- 
ately fine textured, glacial till. The surface texture 
is dominantly loam to clay loam, the topography 
is gently undulating, permeability is slow and 
runoff is moderate. This soi1 is imperfectly drained 
and may be weakly saline. The estimated depth 
to water table during the growing season is 7 feet. 
Gleyed Calcareous Black soils may occur in inti- 
mate complexes with Croll soils. 

~ROLL SERIES, SALINE PHASE - Cc (2,942 acres) 
These soils differ from the normal Croll series 

in having an accumulation of salts within the root- 
ing zone of plants in sufficient quantity to affect 

trop growth. The presence of salts cari often be 
detected in the field by erratic trop growth pat- 
terns. These soils are moderately saline. 

CROMER SERIES - Ce (247 acres) 
The Cromer series is the poorly drained Car- 

bonated Rego Humic Gleysol member of the Pi- 
pestone Association, developed on deep, weakly 
to moderately calcareous, fine textured, stratified 
lacustrine and alluvial sediments. The topography 
is nearly level, permeability and surface runoff are 
very slow. These soils generally have a clay surface 
texture, poor drainage and occur in depressional 
areas. These soils are characterized by surface 
water ponding throughout most of the year. The 
estimated depth to water table is less than 3 feet 
during the growing season. These soils rarely pro- 
duce a trop due to flooding and delayed seeding 
in the spring and to reflooding in the summer in 
wet seasons. They cari be recognized by native 
hydrophytic vegetation such as cattails and 
bullrushes. 

Salinity cari be a problem in these soils. Many 
Cromer soils are situated in local groundwater 
discharge areas and as a result, soluable salts ac- 
cumulate in the soi1 profile in sufficient concentra- 
tion to severely limit the growth of many non- 
tolerant plants. 

The Cromer series resembles the Deloraine series 
of the Waskada Association. The only difference 
is the Deloraine series is underlain by glacial till. 

DALNY SERIES - Dy (2,079 acres) 

The Dalny series consists of well drained, Cal- 
careous Black soils of the Waskada Association 
developed on thin (10 to 40 inches), strongly cal- 
careous, medium textured, discontinuous aeolian 
and lacustrine sediments overlying strongly cal- 
careous, medium to moderately fine textured, gla- 
cial till, a very thin (less than 2 inches) gravelly 
stratum may occur at the contact. These soils have 
a ver-y fine sandy loam to clay loam surface texture, 
gently undulating topography, slow permeability, 
and moderate surface runoff. The soi1 is non-stony, 
well drained and occasionally weakly saline. Dalny 
soils are cultivated and closely associated with 

TABLE 3.14 
Analysis of Cramner Series 

(SW ‘h 7-Z-23W) 

Exch. 

W O-8 SCL 17 44 39 7 6 0.5 41 33 08 1.4 0.1 99 170 - - - _ _ - 

AC 8-18 SiCL 14 47 39 7.9 0.5 55 3.5 1.9 1.2 0.1 13.0 32.3 - - - - - - 

Ccagj 18.26 SiCL - - 7.8 2.4 9 9 6 1 3.4 - - - 24.1 271 8.8 25 336 11 26 

IICkg 26.30 SiL 26 53 21 7.8 22 37 31 0.6 - - - 19.0 18 7 131 33 29 0 0.7 32 

IIICkg 30‘ CL 24 49 27 7.8 24 131 50 7.4 - - - 19.0 149 178 47 320 15 26 .~ 
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Maskawata and Waskada soils of the Waskada 
Association. 

The Dalny series resembles the Underhill series 
of the Cameron Association. The only difference 
is that the Dalny series is underlain by glacial till. 

A morphological description of a representative 
profile is presented below. 
AP - 0 to 6 inches, black (IOYR 2/ 1 m) very dark gray 

to dark gray (IOYR 3.511 d) very fine sandy loam; 
moderate fine granular; friable when moist, slightly 
hard when dry; abrupt, smooth boundary. 

Ah - 6 to 8 inches, black (IOYR 2/1 m) very dark gray 
to dark gray (IOYR 3.511 d) very fine sandy loam; 
moderate fine granular; friable when moist, slightly 
hard when dry; clear, wavy boundary. 

Bmk - 8to 16inches,very darkgrayish brown( lOYR3/2 m) 
dark gray (10YR 411 d) very fine sandy loam; strong 
fine granular; friable when moist, slightly hard when 
dry; abrupt, wavy boundary; weakly calcareous. 

IICca - 16 to 22 inches, pale brown (lOYRi/3 m) white 
(10YR 8/2 d) silt oam till; weak fine ranular; firm 
when moist, hard when dry; gra ual, smooth 
boundary; very strongly calcareous. 

IICkl - 22 inches plus, li ht olive brown (2.5Y 514 m) very 
i pale brown (1OY 7/3 d) silt loam till; firm when 

moist, slightly hard when dry; strongly calcareous. 

DAND SERIES - Dd (295 acres) 
The Dand series consists of imperfectly drained, 

Gleyed Black Solonetz soils of the Souris Associa- 
tion, developed on deep, weakly to moderately 
calcareous, coarse textured lacustrine sediments. 
These soils have a fine sand surface texture, level 
to gently sloping topography, moderate permea- 
bility, slow surface runoff and a water table at 
3 feet during the growing season. These soils occur 
in deep sandy deposits between Lauder and 
Medora in the north central part of the map area. 
The native vegetation consists of wild barley, gum 
weed, spider flower and pink cleome. These soils 
are frequently flooded and are generally used for 
pasture. 

Dand soils are characterized by dark gray Ah 
horizons 3 to 6 inches thick, gray Ahe or Ae 
horizons 1 to 1% inches thick, dark gray to black 
Bnt horizons 8 to 12 inches thick and a light yello- 
wish brown, gleyed, saline C horizon. 

A representative profile description and analyti- 
cal data are presented below. 

Ah - 0 to 6 inches, very dark gray to dark gray (LOYR 
3.5/ 1 d) tïne Sand loam; loose when dry; clear, wavy 
boundary; pH 7. r 

Aegj - 6 to 7 inches, gray (10YR 5/1 d) fine Sand; loose 
when dry; clear, wavy boundary; pH 7.7. 

Bntjgj - 7 to 18 inches, very dark brown to ver dark gra ish 
brown (1OYR 2.5/2 m) dark grayish rown (1 YR Ii 2 
4/2 d) loam fine Sand; strong, very coarse colum- 

bonndary; $I 9.1. 
nar very irm when moist; gradual. irregular 

BC - 18 to 21 inches, dark 
yellowish brown (10 B 

rayish brown (10YR 4/2 m) 
R 5/4 d) loamy fine Sand; 

friable when moist; gradual, irreoular boundary; 
weakly calcareous; weakly saline; prk 9.5. 

Cskgl - 21 to 31 inches, light grayish brown to light gray 
(IOYR 6.5/2 m) pale brown (IOYR 613 d) loamy fine 
Sand; friable when moist; graduai, irregular bound- 
ary; moderately calcareous; weakly salme; pH 9.7. 

Ckg2 - 31 to 40 inches, light yellowish brown to brownish 
yellow (10YR 6/5 m) very pale brown (10YR 713 d) 
fine Sand; friable when moist; moderately cal- 
careous; pH 9.0. 

DELEAU SERIES - Dl (2,102 acres) 
The Deleau series consists of well drained, Cal- 

careous Black soils of the Souris Association, 
developed on deep, weakly to moderately cal- 
careous, coarse textured, lacustrine sediments. This 
soi1 has a fine sandy surface texture, very gently 
sloping to undulating topography, rapid permea- 
bility, and slow surface runoff. The estimated depth 
to water table is 7 to 10 feet during the growing 
season. The surface is non-stony and non-saline. 
Most of these soils are cultivated. 

This soi1 is characterized by a dark grayish 
brown Ap horizon 3 to 5 inches thick, grayish 
brown Bmk horizon 3 to 4 inches thick, a light 
gray Cca horizon 5 to 6 inches thick and a light 
olive brown Ck horizon. Surface soi1 colors have 
high chroma’s as a result of erosion and incor- 
poration of underlying horizons during cultivation. 

A representative profile description is given 
below. 

AP - 0 to 5 inches, very dark brown (10YR 2/2 m) very 
dark gra ‘sh brown to dark grayish brown (IOYR 
3.5/2 d) oamy fine Sand; weak, fine granular; friable r 
when moist, loose when dry; abrupt, smooth bound- 
ary; mildly alkaline. 

Bmk - 5 to 9 inches, dark grayish brown to dark brown 
(lOYR4/2.5 m) darkgrayish brown to grayish brown 
(10YR 4.5/2 d) loamyfine Sand; weak, fine granular; 
friable when moist, loose when d 7; clear, smooth 
boundary; weakly calcareous; mild y alkalme. 

TABLE 3.15 
Analysis of Dand Series 

(NW ‘h 33-4-24W) 

Exch. 
Cap Soluble Salts 

Cond. CaCO, Cal- Dolo- Oc Total m e./ cmeq/o 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite N C,N ,DDgm --~-.- ---~ 

mn mches Class % % % CaCI, cm % % % % % Ratio SOI~ Ca’- Mg” Na+ SO,’ Cl- HCO,- 

Ah O-6 FSL 75 13 11 7.5 1.8 - - - 2.9 02 147 14.2 3.7 23 10.9 4.6 30 10.3 

Aw 6-7 FS 92 6 2 7.7 1.2 - 0.6 01 9.1 47 - - - - - - 

Bnwi 7-18 LFS 88 3 9 9.1 3.1 - - - 04 0.0 123 6.7 1.5 1.3 29.1 8 6 2.7 18 0 

BC 16.21 LFS 69 2 9 9.5 48 3.5 2.9 0.5 0.1 00 90 51 05 03 51.7 11 1 3.9 32 6 

Cskgl 21-31 LFS 88 3 9 9 7 5.3 9.1 62 2.6 - - - 3.9 05 0.6 58.3 23 3 1 5 4.5 

Ckg2 31.40 FS 91 1 8 9.0 1.3 8.2 4.7 3.2 - 3.6 _ - _ - - - - - 
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Cca 

Ck 

- 9 to 16 inches 
,$ light gray (10 

ray to grayish brown (2.5Y 5.5j2.5 m) 
R 711 d) fine sandy loam; weak fine 

granular; friable when moist, slightly hard when dry; 
graduai, smooth boundary; strongly calcareous; 
mildly alkaline. 

- 16 to 36 inches, light olive brown (2.5Y S/4 m) light 
brownish gray to hght gray (10YR 6.5/2 d) fine sandy 
loam; structureless smgle grained; friable when 
moist; slightly hard when dry; strongly calcareous; 
mildly alkaline. 

DELORAINE SERIES - De (4,895 acres) 
The Deloraine series consist of poorly drained, 

Carbonated Rego Humic Gleysolic soils of the 
Waskada Association, developed on thin (10 to 
40 inches), strongly calcareous, medium textured, 
discontinuous aeolian and lacustrine sediments 
overlying strongly calcareous, medium to moder- 
ately fine textured, glacial till. These soils have 
a loam surface texture, nearly level topography, 
slow permeability, and very slow runoff. They 
occur in depressions and stream channels through- 
out the central portion of the map area from the 
Souris Channel south of Melita to Boissevain. The 
estimated depth to water table during the growing 
season is usually less than 3 feet. Flooding and 
surface ponding are a common occurrence. They 
are rarely cultivated and usually support a good 
growth of hydrophytic vegetation such as cattails, 
bullrushes and horsetail. 

The Deloraine series resembles the Emblem 
series of the Cameron Association. The only differ- 
ence is that the Deloraine series is underlain by 
glacial till. 

DENBOW SERIES - Dw (2,9 12 acres) 
The Denbow series is the imperfectly drained, 

Gleyed Orthic Black member of the Lyleton 
Association, developed on deep, moderately cal- 
careous, coarse to moderately coarse textured, la- 
custrine sediments. This soi1 occurs in areas of 
complex very gently sloping topography and is 
characterized by imperfect drainage, moderately 
rapid permeability and slow surface runoff. The 
estimated depth to water table during the growth 
season is 7 feet. This soi1 is non-saline, non-stony 
and cultivated. It often occurs in close association 
with the Switzer series. 

Denbow soils are characterized by a black Ap 
horizon 4 to 5 inches thick, a weakly stained, 
gleyed, very dark grayish brown Bmgj horizon 4 
to 5 inches thick, an olive gray to grayish brown, 
iron stained Cca horizon 10 to 12 inches thick and 
a gleyed, iron stained and mottled, light yellowish 
brown Ckg horizon. 

The Denbow series resembles the Ashbury series 
of the Mentieth Association. The only difference 
is the Denbow series is not underlain by glacial 
till. 

A representative profile description for the 
Denbow series is presented below. 

AP - 0 to 6 inches, black (LOYR 211 m) ver 
7 

dark gray 
to dark gray (10YR 3.5/ 1 d) fine sandy oam; weak, 
mediumgranular; nonplastic when wet, friable when 
moist; abrupt, smooth boundary; pH 7.0. 

Bmgj - 6 to 12 inches, very dark 
dark grayish brown (10 & 

rayish brown (IOYR 3/2 m) 
R 4/2 d) fine sandy loam; 

few, fine, faint iron mottles; weak medium granular; 
non-plastic, wet; friable when moist; abrupt, smooth 
boundary; pH 7.0. 

Ccagj - 12 to 24 inches, gra 

f 
rayish brown (2.5 J 

ish brown (2.5Y 512 m) light 
6/2 d) very fine sandy loam; 

ew, fine, faint iron mottles; weak, fine granular, 
single graine+; slightly plastic when wet; firm when 
molst; clear, n-regular boundary; very strongly cal- 
careous; pH 8.2. 

Ckgi - 24 inches plus, light yellowish brown (2.5Y 6/4 m) 
light gray to pale yellow (2.5Y 713 d) very fine Sand; 
few, fine, faint Iran mottles; structureless, single 
grained; fïrm when moist; strongly calcareous; 
pH 8.0. 

DESFORD SERIES - Ds (4,234 acres) 
The Desford series consists of imperfectly 

drained, Gleyed Orthic Black soils of the Croll 
Association, developed on thin (10 to 40 inches), 
strongly calcareous, moderately fine textured, 
discontinuous lacustrine mantle overlying strongly 
calcareous meduim to moderately fine textured 
glacial till. A very thin (less than 2 inches) gravelly 
stratum may occur at the contact. This soi1 has 
a clay loam surface texture, depressional to gently 
undulating topography, slow permeability and 
slow surface runoff. The soi1 is imperfectly drained 
with an estimated depth to water table of 7 feet 
during the growing season. It is occasionally saline, 
non-stony and generally cultivated. 

TABLE 3.16 
Analysis of Desford Series 

(WC NW 6-l -24W) 

Exch. 

Gond. CaCO, 
Cap 

Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv 
Cal- Dolo- Org Total 

Exchangeable Cations 
m.e./ m e./lOOgm 

Soluble Salts (meq/i) 

ce mtte C N 
ZO” mches Class % % % CaCI, cm 

C/ N 100 grn~---- 
% % % % % Ram ~~ soi1 Ca Mg K Na H Ca Mg Na Cl SO, 

AP O-6 CL 32 38 30 7 3 2.4 05 0 1 0.4 2.5 0.17 15 - - - - - - 145 7.3 10 9 1.2 28.0 

amgi 6-15 SIC 9 43 48 7 3 1.1 05 02 03 16 - - 36.828378 101.8 - - - - - - 

IICW 15’ SiCL 17 41 42 7.9 6.8 138 10.4 31 - - - - - - - - - 22 0 32 1 49.8 1 0 101 0 
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This soi1 is characterized by a black to very dark 
gray Ap horizon 3 to 5 inches thick, a very dark 
brown Bm horizon 8 to 12 inches thick and a gleyed 
grayish brown IIC horizon. 

The Desford series resembles the Goodlands 
series of the Elva Association, and the Agnew series 
of the Pipestone .Association. The only difference 
is the Desford series is underlain by glacial till. 

Analytical data and a representative profile de- 
scription is presented below. 
AP - 0 to 6 inches, very dark ra (LOYR 3/1 m) very 

dark gray to dark gray (lEY# 3.5/1 d) clay loam; 
strong, moderate platy; friable when moist, very hard 
when dry; abrupt, smooth boundary; pH 7.3. 

Bmgj - 6 to 15 inches, black (IOYR 2/1 m) dark gra to 
gray (IOYR 4.5/1) silty clay; moderate 2 me mm 
granular; firm when motst, hard when dry; gradual, 
wavy boundary; pH 1.3. 

IICskgj - 15 inches 
ii 

lus, dark gray (2.5Y 4/2 m) grayish brown 
(IOYR 5/ ). stlty clay loam; amorphous; very friable 
when moist; hard when dry; weakly saline; moder- 
ately calcareous; pH 7.9. 

DROMORE SERIES - Dr (2,904 acres) 
The Dromore series consists of well drained, 

Orthic Black soils of the Dromore Association, 
developed on thin (10 to 40 inches), strongly cal- 
careous, medium textured lacustrine sediments 
overlying coarse textured, gravelly, deltaic beach 
and outwash deposits. This soi1 has a fine sandy 
loam to loam surface texture, gently undulating 
topography, moderately rapid permeability, and 
rapid surface runoff. This soi1 is very slightly stony, 
well drained, and non-saline. This soi1 occurs in 
areas adjacent to outwash deposits and is usually 
cultivated. The presence of the underlying gravels 
tend to make these thin soils somewhat droughty 
during periods of very low precipitation. 

Dromore soils are characterized by black Ap 
horizons 4 to 6 inches thick, very dark brown Bm 
horizons 6 to 10 inches thick overlying a coarse 
textured IIC horizon. 

The Dromore series resembles the Newstead 
series of the Newstead Association. The only 
difference is the Newstead Association is underlain 
by glacial till. 

Figure 3.4 

Dromore, Orthic Black, thin, medium textured lacustrine 
sediments overlying very coarse textured outwash deposits. 

Analytical data and a representative profile de- 
scription of the Dromore series is presented below. 

AP - 0 to 6 inches, black (IOYR 2/1 m) very dark gray 
(LOYR 311 d) loam; friable when moist; abrupt, 
smooth boundary; pH 7.1. 

Bm - 6 to 16 inches, very dark grayish brown( 10YR 3/2 m) 
dark grayish brown (IOYR 4/2 d) loam; strong, fine 

R 
rismatic breakin 

k ard when dry; a 
to strong, medium blocky; sli 

rupt, smooth boundary; pH i 
htly 
.8. 

IICk - 16 to 30 inches, yellowish brown (IOYR 5/4 m) 

H. 
ravelly sandy clay loam; weak, fine granular; very 
nable when moist; clear, wavy boundary; strongly 

calcareous; pH 7.7. 
IIICk - 30 inches plus, yellowish brown (IOYR 5/4 m) gra- 

velly sandy loam; weak, fine granular; very friable 
when moist, strongly calcareous; pH 7.7. 

TABLE 3.17 
Analysis of Dromore Series 

(NW ‘/4 32-l-26W) 

Exch 
Cap Exchangeable Cations 

Gond. caca, Cal- Dolo- Org. Total m e./ m.e. / 1 OOgm 
Hort- Depth Text Sand Silt Clay pH mmhosl Equv. cite mite C N C/N 100gm. 
mn inches Cl.SS % % % C&I, cm % % % % % Ratio SOll Ca Mg K Na H 

AP O-6 L 36 40 24 7.1 0.4 - - - 35 0.3 13.3 24 8 20 6 4.0 1 0 - 0.2 

Em 6-16 L 36 40 24 6 8 0.3 - - - 1.2 01 11.5 19 8 138 4.4 0.5 - 0.6 
IICk 16-30 GrSCL 54 24 21 7.7 0.5 26.2 13.7 115 - - - 120 - - - - - 
IIICk 30’ GrSL 77 10 13 7.7 0.4 24.7 10.0 13.5 - - - 8.5 - - - - - 
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DUNREA SERIES - Du (118 acres) 
The Dunrea series is the well drained, Cal- 

careous Black member of the Terence Association, 
developed on thin (10 to 40 inches) weakly to 
moderately calcareous, coarse textured lacustrine 
sediments overlying strongly calcareous, medium 
to moderately fine textured glacial till. A very thin 
(less than 2 inches) gravelly lense may occur at 
the contact. This soi1 has a loamy fine Sand surface 
texture, gently undulating topography, moderate 
permeability and slow surface runoff. This soi1 is 
moderately well drained, non-saline, and non- 
stony. 

The Dunrea series resembles the Deleau series 
of the Souris Association. The only difference is 
the Dunrea series is underlain by glacial till. 

EBOR SERIES - Eb (223 acres) 
The Ebor series consists of imperfectly drained, 

Gleyed Carbonated Rego Black soils of the Ebor 
Association, developed on thin (10 to 40 inches), 
weakly calcareous, shaley, coarse textured outwash 
overlying hard gray siliceous (Riding Mountain) 
shale. This soi1 commonly has very gently sloping 
topography, good to imperfect drainage, moderate 
permeability and moderate surface runoff. The 
thin profile usually makes this soi1 droughty in 
periods of low precipitation. Ebor soils occur lo- 
cally adjacent to the Souris Basin escarpment 
northwest of Elgin. 

ELVA SERIES - EV (655 acres) 
The Elva series consists of well drained, Orthic 

Black soils of the Elva Association, developed on 
deep, strongly calcareous, moderately fine textured 
lacustrine sediments. This soi1 has a clay loam 
surface, nearly level to gently undulating topog- 
raphy, slow to moderate permeability, and moder- 
ate surface runoff. Elva soils are moderately well 
drained, non-saline, non-stony, generally cultivated 
and has an estimated depth to water table of 7 

to 10 feet during the growing season. These are 
highly productive soils. They occur generally in 
the Souris Basin area in the vicinity of Elva and 
Hartney and have a limited occurrence in the 
Whitewater Basin area. 

EMBLEM SERIES - Em (15,800 acres) 
The Emblem series consists of poorly drained, 

Carbonated Rego Humic Gleysols of the Cameron 
Association developed on deep, strongly cal- 
careous, medium textured lacustrine sediments. 
These soils usually have depressional to level 
topography, fine sandy loam surface textures; 
moderate permeabilities and very slow surface 
runoff. These soils are poorly drained due to a 
combination of depressional topography and high 
groundwater levels. The estimated depth to water 

Figure 3.5 
Emblem loam. A Carbonated Rego Humic Gleysol of the 
Cameron Association developed on poorly drained, deep, 

medium textured lacustrine sediments. 

TABLE 3.18 
Analysis of Emblem Series 

(E Cent NE 9-3-28W) 

Exch 
Cap Soluble Salts 

Cond Cal- DOlO- Total m.e / 
Hori- Depth Text Sand Silt 

caca, Org. 
Clay pH mmhos/ Equw 

b=q Ii) 
clte mite C N 

ZO" Inches Glass % % % C&I, cm 
C/N lOOgm-- ~~ ~~~ ~~~~~ 

% % % % % Ratio 5011 Ca- Mg' Na- cl- SO; 

L-H 3-o - - - - 7.1 12 - - 15.7 102 15 46 3 

Ahkg O-8 L 46 32 22 8.2 20 100 82 1.6 4 7 0.40 12 - 48 10 5 101 09 221 

AC 8-18 L 44 36 20 8.3 38 20 7 173 3.1 1.8 0.14 13 - 12 9 24.8 153 1 5 50.5 

Cskgl 18-24 L 33 42 25 8.3 49 33 3 29 6 3.5 0.9 0.08 11 - 22 7 35.3 201 2.2 76.5 

Ccag 24-30 L 33 46 21 8.2 3.5 37.8 31 9 5.4 - - - - 215 324 13 7 2 3 64.2 

Ckgl 30.35 SiL 

:i 

35 13 8.1 2.1 18.0 7 4 9.8 - - - - 81 12 7 6.7 1 5 24.6 

Ckg2 35.40 SiL 61 20 8 2 2.1 10.2 0.0 8.3 - - - - 77 11 4 7.4 24 3 1.6 

IICkgl 40.48 VFSL 71 23 6 8.1 1.8 67 8 64.6 2.9 - - - - 63 90 57 20.7 14 

IICkgZ 48' VFSL 61 34 5 7.8 1.1 149 00 137 - - - - - 
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table is less than 5 feet during the growing season. 
These soils occur in drainage channels and depres- 
sions and are frequently flooded by ponded or 
flowing water. Emblem soils support hydrophytic 
vegetation, are non-stony and rarely cultivated. 
They may be weakly to strongly saline depending 
upon location and groundwater conditions. 

Emblem soils are characterized by thin L-H 
horizons % to 2 inches thick in the undisturbed 
state, black Ahkg horizons 2 to 7 inches thick, very 
dark gray AC horizons 8 to 10 inches thick, very 
dark grayish brown to light gray Ccag horizons 
5 to 9 inches thick and iron stained, gleyed Ckg 
horizons. The parent material is commonly strati- 
fied. 

Analytical data and a representative profile de- 
scription are presented below. 
Ahkg - 0 to 8 inches, black (IOYR 2/1 m) very dark gray 

to dark gray (IOYR 3.5/1 d) loam; amorphous; very 
friable when moist; clear, smooth boundary; moder- 
ately calcareous; pH 8.15. 

AC 8 to 18 inches, very dark gray (IOYR 3/1 m) gray 
- (IOYR 5/1 d) loam; amorphous; very friable when 

moist; clear, irregular boundary; strongly calcareous; 
pH 8.25. 

Cskg - 18 to 24 inches, very dark rayish brown (10YR 
3/2 m) gra to hght gray (10 $ 
fme i 

R 6/1 d) Joam; weak, 
granu ar; very friable when motst; graduai, 

irregular boundary; very strongly calcareous; weakly 
saline; pH 8.25. 

Ccag - 24 to 30 inches, gray (IOYR 5/1 m) gray to light 

% 
ray (IOYR 6/1 d) loam; weak, medium subangular 
locky; friable when moist; abrupt, broken bound- 

arv: verv stronelv calcareous; pH 8.20. 
Ckgl - 3ito 35’inches” ‘ellowish brown (IOYR 516 m) light 

gray (IOYR 7/ d) stlt loam; few, fine, faim iron 37 
mottles; amorphous; ver friable when moist; 
strongly calcareous; pH 8.1 8 . 

Ckg2 - 35 to 40 inches, light gray (IOYR 7/1 m) white 
(7SYR 8/0 d) srlt loam; fine granular; weak, very 
sticky; very strongly calcareous; moderately alkaline; 
abruut. broken boundarv. 

1 

IICkgl - 40 to 48 inches ellowish brown (10YR 5/4 m) very 
loam; few, 

weak iron concretions, some staining; c 7 ear, smooth 
boundary; weakly calcareous; moderately alkaline. 

IICkg2 - 48 inches plus, dark yellowish brown (IOYR 414 m) 
light yellowish brown (IOYR 6/4 d) very fine sandy 
loam; few iron concretions and mottles; loose when 
moist; weakly calcareous; moderately alkaline. 

EMBLEM SALINE PHASE - Es(1,597 acres) 
These soils differ from the normal Emblem series 

in having an accumulation of salts within the root- 

ing zone of plants in sufficient quantity to affect 
plant growth. The presence of salts cari be detected 
in the field by the occurrence of native salt tolerant 
vegetation or in some cases by a white salt trust 
on the surface. 

ERAMOSH SERIES - Eh(92 acres) 
The Eramosh series consists of imperfectly 

drained, Gleyed Orthic Black soils of the Carniege 
Association, developed on thin (10 to 38 inches), 
weakly to moderately calcareous, coarse textured 
lacustrine mantle overlying strongly calcareous, 
medium to moderately fine textured glacial till. 
A coarse textured gravelly layer (2 to 30 inches) 
occurs at the contact. Eramosh soils have a loamy 
fine sand surface texture, gently undulating topog- 
raphy, moderately rapid permeability, and moder- 
ate surface runoff. The thickness of the coarse 
gravelly layer and the proximity of the underlying 
till to the surface tend to restrict downward perco- 
lation facilitating lateral water flow through this 
soil. This results in imperfectly drained, iron 
stained profiles, 
The Eramosh series resembles the Methvin series 
of the Chaucer Association. The only difference 
is that the Methvin is not underlain by glacial till. 

ERODED SLOPES COMPLEX - Er(25,977 acres) 
This soi1 complex includes a11 the land occupied 

by the eroded slopes of river valleys, former river 
valleys, and ravines. It is a miscellaneous land type 
rather than a unit of normal soi1 because soi1 
development is either absent or very weak on steep 
slopes and the soi1 material that is present varies 
from one site to another. This material generally 
consists of loamy textured till and colluvium. 
However, where the deposits have been dissected 
and eroded, shale bedrock is often exposed in the 
lower portions of these channels. The soils in this 
complex are dominantly Orthic Regosols. 

EWART SERIES - Ew(9,486 acres) 
The Ewart series consists of poorly drained, 

Carbonated Rego Humic Gleysolic soils of th,e 
Ryerson Association, developed on deep, strongly 
calcareous, medium to moderately fine textured 
glacial till, composed of material derived from 

TABLE 3.19 

Analysis of Ewart Series 
(SW ‘/4 4-3-20W) 

Exch 
Cap Soluble Salts 

Cond. CaCO, Cal- Dolo- Org. Total m e./ (m-l/0 
Hori- Depth Text. Sand Silt Clay pH mmhosl Equiv. c,te mite C N C/N 100gm. 
ZO” inches Glass % % % CaCI, cm % % % % % Ratio soi1 Ca* Mg* Na’ SO,= Cl- HCO,- 

Ah o-9 CL 20 49 31 7.1 37 - - - 6.1 .5 12.5 32.0 30.9 10.8 3.1 33.2 1.0 5.6 

Ch 9.20 L 40 40 20 7.9 27 22 7 .16.6 5.6 - - - 10 3 19.5 173 2.2 30.4 1.5 27 

Ccag 20.26 CL 28 43 29 7.8 25 27 5 18.5 8.3 - - - , 128 184 13 7 2.5 28 7 0.7 2.1 

Ckg 26.48 CL 28 43 29 7.7 2.7 20.6 11 1 8.7 - - - 13.9 19.5 12.5 3 5 31.4 0 7 2.1 
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shale, limestone, and granitic rock. This soi1 is 
usually developed in a considerable thickness of 
sediments which have been washed into the bottom 
of depressions. The surface texture, although vari- 
able is dominantly clay loam, the topography is 
depressional to nearly level, permeability is slow 
and surface runoff if any, is very slow. These soils 
are poorly drained with a very high water table 
which occurs at or near the surface most of the 
year. Surface vegetation usually consists of water 
hemlock (Cicuta spp.), Mint (Mentha arvensis), 
slough grass (Beckmannia syzigachne), cattails, 
reeds, etc. This soi1 is occasionally moderate to 
strongly saline, depending on location, non-stony 
and is rarely cultivated. 

Ewart soils are characterized by black, Ah 
horizons 4 to 8 inches thick, light gray Cca horizons 
8 to 11 inches thick and gray brown iron mottled 
Ck horizons. These soils are commonly weakly 
stratified. 

Analytical data and a representative profile de- 
scription are presented below. 
Ah - 0 to 9 inches, black (10YR 2/ 1 m) dark gray (IOYR 

4/1 d) clay loam; weak granular, very friable when 
moist; clear, broken boundary; pH 7.1. 

Ckg - 9 to 20 inches, li 
Ii ht gray (10YR 7 

ht brownish gray (2.5Y 6/2 m) 

Jcar eous; $7.9. 

11 d) loam; structureless; friable 
w en moist. radual, smooth boundary: strongly 

Ccag - 20 to 26 inches, light olive brown (2.5Y 5/4 m) lioht 
gray (2.5Y 7/2 d) clay loam; structureless; friable 
when moist; graduai, smooth boundary; ver) 
strongly calcareous; pH 7.8. 

‘% - 26 to 48 inches, grayish brown (2.5Y 5/2 m) light 

B, 
ray (IOYR 7/1 d) clay loam; structureless; very 
nable when moist; strongly calcareous; pH 7.7. 

EWART SERIES, SALINE PHASE - Ea (432 acres) 
These soils differ from the normal Ewart series 

in having an accumulation of salts within the root- 
ing zone of plants in sufficient quantity to affect 
trop growth. The presence of salts cari be detected 
in the field by erratic trop growth. 

FAIRBURN SERIES - Fb (209 acres) 
The Fairburn series consists of well drained, 

Rego Black soils of the Menteith Association, 
developed on thin (10 to 40 inches) moderately 
calcareous, coarse to moderately coarse textured, 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured, glacial till. 

A very thin (less than 2 inches) gravelly stratum 
may occur at the contact. Fairburn soils have 
loamy very fine sandy surface textures, nearly level 
topography, moderate permeability and moderate 
surface runoff. Drainage is good and the estimated 
depth to water table is 10 feet. These soils are 
non-stony, non-saline, usually cultivated, some- 
what droughtly in dry spells and moderately sus- 
ceptible to erosion. Fairburn soils are commonly 
found in close association with Nesbitt soils. 

FAIRFAX SERIES - Fx (4,524 acres) 
The Fairfax series consists of poorly drained, 

Carbonated Rego Humic Gleysols of the Elva 
Association, develtiped on deep, strongly cal-. 
careous, moderately fine textured lacustrine sedi- 
ments. These soils have a clay loam surface texture, 
nearly level to depressional topography, slow 
permeability, and very slow surface runoff. These 
soils are poorly drained with the water table at 
or near the surface most of the year. Surface pond- 
ing and flooding are very common. These soils 
are not cultivated and generally support a lush 
growth of hydrophytic vegetation such as cattails, 
reeds, and slough grass; some willows may also 
occur. 

FAIRHALL SERIES - Fh (211 acres) 
The Fairhall series consists of imperfectly 

drained, Gleyed Orthic Regosols of the Cameron 
Association developed on deep, strongly cal- 
careous, medium textured, lacustrine sediments. 
This soi1 has a loam surface texture, moderate 
permeability and moderate surface runoff. The 
topography is nearly level to gently undulating 
with Fairhall soils occurring in lower and mid slope 
positions. These soils are imperfectly drained, 
non-saline, cultivated and moderately to strongly 
susceptible to erosion. These eroded soils lack 
sufficient fertility to produce good crops. Fairhall 
soils are found in close association with Underhill, 
Argue, and Schaffner soils. The estimated depth 
to water table during the growing season is 7 feet. 

FINDLAY SERIES - Fl (750 acres) 
The Findlay series are well drained Orthic Rego- 

sols of the Lyleton Association, developed on deep, 
moderately calcareous, coarse to moderately coarse 
textured lacustrine sediments. These eroded soils 

TABLE 3.20 
Analysis of Findlay Series 

(SW VI 35-3-28W) 

Exch 
cap. 

Gond. caca, Cal- Dolo- Org. TOtal m.e. / 
Hori- Depth Text Sand Silt Clay pH mmhos/ Equiv. cite mile C N C/N 100gm 
mn mches ClSS % % % CaCI, cm % % % % % Ratio soil -. 

AN O-6 LVFS 84 9 7 7.6 0.3 6.9 4.7 2.0 7 .l 9.9 52 

Ckl 6.20 VFS 89 8 3 77 06 14.7 10.2 4.1 - - - 28 

Ck2 20’ VFS 92 7 1 79 02 129 6.3 6.0 - - - 2.4 
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Figure 3.6 
Findlay, coarse loamy lacustrine, Orthic Regosol, eroded 

member of the Lyleton Association. 

have loamy very fine sand surface textures, 
moderate permeability and very slow surface 
runoff. The topography ranges from gently sloping 
to gently rolling with Findlay soils occupying the 
higher elevations. The profile drainage is good and 
the estimateddepth to water table is <10 feet.These 
soils are non-saline, non-stony, and extremely sus- 
ceptible to erosion in the cultivated state. Produc- 
tivity is low because of loss of organic matter, 
erosion and droughtiness. 

Findlay soils are characterized by a complete 
lack to profile development. In some instances, 
plowing has turned the C horizon onto the surface 
leaving a darker Ap band below the surface. A 
general profile description would be a dark grayish 
brown Ap, 5 to 6 inches thick, over a light olive 
brown to pale yellow C horizon. 

Analytical data and a site description are pre- 
sented below. 

W - 0 to 6 inches, dark brown (IOYR 3.5/3 m) grayish 
brown to light brownish gray (LOYR 5.5!2 d) loamy 
very fine Sand, single rained; very friable when 
molst; abrupt, smooth % oundary; moderately cal- 
careous; pH 7.8. 

Ckl - 6 to 20 inches, ale brown to light yellowish brown 
(IOYR 6/3.5 m P, hght gray (IOYR 7/2 d) very fine 
Sand; single grained; ver friable when moist; 
moderately calcareous; pH 7 .7. 

Ck2 20 inches lus ale brown to light yellowish brown 
- (IOYR 6/ S m hght gray (10YR 7/2 d) very fine t: y. 

Sand; single grained; ver friable when moist; 
moderately calcareous; pH 7 .9. 

GAINSBOROUGH SERIES - Gb (100 acres) 
The Grainsborough series consists of poorly 

drained, Carbonated Rego Humic Gleysols of the 
Mentieth Association, developed on thin (10 to 40 
inches), moderately calcareous, coarse to moder- 
ately coarse textured lacustrine sediments, over- 
lying strongly calcareous, medium to moderately 
fine textured glacial till. A very thin (less than 
2 inches), gravelly stratum may occur at the con- 
tact. This soi1 has nearly level to depressional 
topography, a sandy loam surface texture, moder- 
ately slow permeability and no surface runoff. This 
soi1 is poorly drained as a result of its depressional 
landscape position and high groundwater level. 
The estimated depth of water table is less than 
3 feet during most of the growing season. The 
surface of these soils occasionally dries out during 
later summer but is usually saturated by fa11 rains 
before freeze up. The vegetation consists of hydro- 
phytic reeds, grasses and willows. Gainsborough 
soils generally occur in depressions and stream 
channels and are frequently flooded and ponded. 

The Gainsborough series resembles the Plum 
Lake series of the Lyleton Association. The only 
difference is the Plum Lake series is not underlain 
by glacial till. 

GEORGE LAKE SERIES - Gg (1,036 acres) 
George Lake series consists of Orthic Black soils 

of the George Lake Association, developed on thin 
(10 to 40 inches), weakly to moderately calcareous, 
moderately coarse textured lacustrine sediments 
overlying coarse textured, deltaic, beach and out- 
wash deposits. This soi1 has a loamy very fine 
sand surface texture, very gently sloping, complex 
topography, good drainage, rapid permeability and 
slow surface runoff. This soi1 is non-saline, non- 
stony and usually cultivated. This soi1 is closely 
associated with Bede soils but is not as coarse a$ 
generally has a deeper profile. The Ap horizon 
is dark gray to dark grayish brown and ranges 
from 6 to 8 inches thick. Occasionally the Ap does 
not include a11 of the Ah in which when present 
is usually black to very dark gray and 1 to 2 inches 
thick below the Ap. A deep, dark brown Bm 
horizon 8 to 12 inches thick is common overlying 
a coarse, stratified yellowish brown IICk horizon. 

A detailed morphological description of a repre- 
sentative profile is presented below. 

The George Lake series resembles the Griswold 
series except that it is underlain by glacial till. 

AP -0 to 8 inches, very dark gray (IOYR 311 m) dark 
brown to brown (IOYR 3.5/1 d) fine sandy loam; 
weak, medium granular; slightly plastic; loose when 
dry; friable when moist; abrupt, smooth boundary. 

67 



Ah - 8 to 9 inches, black (IOYR 2/1 m) very dark gray 
(IOYR 311 d) sandy loam; weak, medium granular; 
slightly plastic, loose when dry, friable when moist; 
clear, smooth boundary. 

Bm - 9 to 20 inches, dark brown to brown (10YR 3.5/3 m) 
dark grayish brown to grayish brown (10YR 4.5/2 d) 
sandy loam; weak, medium prismatic to weak. fine 
granular; shghtly plastic; friable when moist: clear. 
wavy boundary. 

IICk - 20 to 40 inches, yellowish brown (10YR 5/4 m) light 
brownish gray (IOYR 6/2d) coarse sandy grave]: 
structureless; non-plastic: moderately calcareous: 
abrupt, smooth boundary. 

IICk2 - 40 inches lus, pale brown (LOYR 6/2 m) very pale 
brown (10 e R 713 d) gravel; moderately calcareous: 
some staining and iron concretions present. 

GLENVIEW SERIES - Gn (197 acres) 
The Glenview series consists of imperfectly 

drained Gleyed Orthic Black soils of the Dromore 
Association, developed on thin (10 to 40 inches), 
strongly calcareous, medium textured lacustrine 
sediments overlying coarse textured, gravelly del- 
tait outwash deposits. The dominant surface tex- 
ture is loam; the topography is nearly level; 
permeability is moderate; and runoff is moderate. 
These soils are imperfectly drained, non-saline and 
cultivated. 

The Glenview series resembles the Bower series 
except that the Bower series is underlain by glacial 
till. 

GLENLORNE SERIES - Gl (1,049 acres) 
The Glenlorne series consists of imperfectly 

drained, Gleyed Eluviated Black soils of the Was- 
kada Association, developed on thin (10 to 40 
inches), strongly calcareous, moderately coarse to 
medium textured, discontinuous aeolian and la- 
custrine sediments overlying strongly calcareous 
medium to moderately fine textured glacial till. 
A very thin (less than 2 inches), gravelly stratum 
or pebble line may occur at the contact. This soi1 
has simple, smooth to level topography, fine sandy 
loam to silt loam surface texture, imperfect drain- 
age, slow permeability, and slow surface runoff. 
The estimated depth to water table during the 
growing season is less than 7 feet. This soi1 is 

non-saline, non-stony and usually cultivated. This 
soi1 is frequently flooded and ponded in the spring 
and after heavy rains; however, the water disap- 
pears quite readily. 

Although these soils are cultivated, they are 
generally not productive as the crops are adversely 
affected by periodic, excessive wetness. In a dry 
year and with adequate fertility, they produce good 
crops. The fact that they dry readily, facilitates 
the use of machine,ry and in these terms at least 
the economics of being able to cross them with 
large machinery is important. 

Glenlorne soils are characterized by black Ap 
horizons, 5 to 6 inches thick, gray to light gray 
Ae horizons, 1 to 2 inches thick, very dark grayish 
brown, gleyed, Bt horizons, 8 to 12 inches thick, 
grayish brown, gleyed, iron stained and mottled 
Cca horizons, 5 to 7 inches thick. A grayish brown 
gleyed weakly mottled Cca horizon may be present 
overlying a grayish brown, gleyed, weakly mottled 
IICk horizon, 

The Glenlorne series resembles the Hayfield 
series of the Cameron Association. The only differ- 
ence is the Glenlorne series is underlain by glacial 
till. 

Analytical data and a morphological description 
of a representative profile are presented below: 

AP - 0 to 6 inches, black (LOYR 2/1 m) very dark gray 
to dark gray (IOYR 3/1 d) silt loam; moderate, 
mediumgranular; friable when moist, soft when dry; 
abrupt, smooth boundary; weakly calcareous; 
pH 7.4. 

Ae - 6 to 8 inches, dark gray (10YR 4/ 1 m) gray to light 

r;. 
ray (10YR 6/1 d) silt loam; weak, fine 
nable when moist. soft when dry; P 

laty; very 

boundary; pH 7.3. 
c ear, wavy 

Btgjl - 8 to 10 inches, very dark a ish brown (2.5Y 3/2 m) 
grayish brown (2SY 51 u d clay loam; weak, fine 
granular; firm when moist. slightly hard when dry; 
smooth boundary; pH 7.2. 

Btgj2 - 10 to 14 inches, very dark brown (IOYR 2/2 m) very 
dark grayish brown (LOYR 312 d) clay loam; moder- 
ate medmm blocky breaking to weak, fine suban- 
gular blocky; very lirm when moist, hard when dry; 
clear, wavy boundary; pH 7.3. 

Btgj3 - 14 to 17 inches, gray gra ish brown (2.5Y 4/2 m) 
olive gray (5Y 512 d) clay oam; weak, fine granular; Y 
firm when moist, slightly hard when dry; clear, 
smooth boundaty; pH 7.3. 

TABLE 3.21 
Analysis of Glenlorne Series 

(SC SW 34-l-25W) 

Exch. 
Cap 

Cond caca, Cal- 
ExchangeableCations 

DOlO- hl Total m.e / 
HOW Deprh TWl. Sand Silt Clay pH 

me /lOOgm 
mmhosl Equw ate mite C N 

zen Inches CIES % % % CaCI, cm 
C/N 100gm -~ 

% % % % % Rat10 SOI1 Ca Mg K Na 

AP O-6 SiL 27 52 21 74 04 22 16 06 3.4 0.25 14 20 7 123 54 02 3.6 

Ae 6-8 L 26 55 19 73 03 05 0.3 0.2 0.7 007 10 108 4.9 35 05 01 

BQll 8-10 CL 23 45 32 7 2 0 3 05 03 01 0.9 - - 22.8 13 8 5.9 1 0 0 1 

Na2 10-14 CL 21 42 37 7.3 03 08 05 03 0.9 - - 25 6 18.6 50 10 02 

BlglJ 14.17 CL 24 45 31 7.3 03 09 05 05 0.5 - - 21.4 142 56 09 02 

Ch 17-24 L 40 39 21 7.5 05 94 2.8 6.1 - - - - - - - 

Ccagi 24-30 SL 18 60 22 i6 03 234 82 140 - - - - - - 

I ICkgj 30‘ L 52 29 19 7 5 03 16.8 4 5 11.3 - - - - - - 
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Ckgj - 17 to 24 inches, dark grayish brown to grayish brown 
(2.5Y 4.5/2 m) grayish brown (2.5Y 5/2 d) loam; 
few, fine faim iron and manganese mottles; weak, 
fine granular; friable when moist, soft when dry; 
abru 

P 
t, smooth boundary; moderately calcareous; 

pH .5. 
Ccagi - 24 to 30 inches, orayish brown (2SY 5/2 m) light 

gray (2.5Y 712 dp silt loam; few, fine faint iron 
mottles; moderate fine granular; firm when moist, 
soft when dry; abrupt, smooth boundary; few, 
gypsum crystals present; strongly calcareous; pH 7.6. 

IICkgi - 30 inches plus, gra 

.ii ly 

ish 
brownish gra (2.5 

brown (2SY 5/2 m) light 
6/2 d) loam till; few, fine famt 

light yellowis brown (2.5Y 6/6) iron mottles; weak, 
fine granular; firm when moist, slightly hard when 
dry; moderately calcareous; pH 7.5. 

GLENORA SERIES - Ga(648 acres) 
The Glenora series consists of imperfectly 

drained Gleyed Carbonated Rego Black soils of 
the Bernice Association developed on thin (10 to 
40 inches), moderately to strongly calcareous, 
coarse textured, gravelly deltaic and outwash 
deposits overlying strongly calcareous medium to 
moderately fine textured glacial till. This soi1 has 
a coarse sandy surface texture, nearly level to 
gently sloping topography, rapid permeability and 
slow surface runoff. This soi1 is imperfectly drained 
due to high water table and the proximity of the 
underlying less permeable glacial till. Lateral 
groundwater flow through these soils is common. 
Gleyed Calcareous Black soils may be found in 
close association with Glenora soils which com- 
monly occur in the vicinity of outwash deposits 
and in glacial stream channels that have eroded 
through till deposits in the western part of the map 
area. 

The Glenora series resembles the Napinka series 
of the Bede Association. The only difference is 
the Glenora is underlain by glacial till. 

GOODLANDS SERIES - Gd(5,843 acres) 
The Goodlands series consists of imperfectly 

drained, Gleyed Orthic Black soils of the Elva 
Association, developed on deep, strongly cal- 
careous, moderately fine textured lacustrine sedi- 
ments. The surface texture is clay loam, the topog- 
raphy is nearly level to gently sloping, permeability 
is slow and runoff is slow. These imperfectly 

drained soils have an estimated depth to water 
table of 7 feet during the growing season. They 
may be weakly to moderately saline in subsurface 
horizons. These soils are non-stony and cultivated. 

This soi1 is characterized by black to very dark 
gray Ap horizons 4 to 10 inches thick, black to 
very dark brown gleyed Bm horizons 5 to 8 inches 
thick, very dark gray to dark gray gleyed BC 
horizons 7 to 10 inches thick and gleyed, light olive 
brown to pale olive C horizons. Weakly saline 
parent materials are common. 

Analytical data and a representative profile de- 
scription are presented below. 

AP - 0 to 10 inches, very dark gra (IOYR 3/1 m) very 
dark gray to dark grai (lOYl 3.5/1 d) clay loam; 
moderate medium su angular blocky breaking to 
moderate fine suban ular 
moist; abrupt, smooth % 

blocky; friable when 
oundary; pH 6. 

Btjgj - 10 to 16 inches, black to very dark brown (10YR 
2/ 1.5 m) very dark gray to dark gray (10YR 3.511, d) 
silty clay loam; weak medium rismatic breakmg 

P. to weak fine subangular blocky; riable when moist; 
diffuse irregular boundary; pH 7.6. 

BC - 16 to 25 inches, very dark ray to dark gray (IOYR 
3.5/1 m) gra 

i 
% (IOYR 5/1 ) silty clay loam; weak 

fine subangu ar blocky; friable when moist; diffuse 
irregular boundary; moderately calcareous; pH 8.3. 

Cskgj - 25 inches 
olive (5Y l 

lus, light olive brown (2.5Y 514 m) pale 
/3 d) silty clay loam; weak, fine granular; 

friable, nhen moist; very stronly calcareous; weakly 
saline; pH 8.5. 

GOODLANDS SERIES,SALINE PHASE - 
Ga (259 acres) 

These soils differ from the normal Goodlands 
series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect trop growth. The presence of salts cari 
be detected in the field by erratic trop growth. 

GOPHER CREEK SERIES - Gp (4,563 acres) 
The Gopher Creek series are imperfectly 

drained, Gleyed Carbonated Rego Black soils of 
the Dromore Association, developed on thin (10 
to 40 inches), strongly calcareous, medium tex- 
tured, lacustrine sediments overlying coarse tex- 
tured gravelly deltaic and outwash deposits. This 
soi1 is characterized by nearly level topography, 
moderately slow permeability, and slow surface 

TABLE 3.22 
Analysis of Goodlands Series 

(SE, NW 27-2-23W) 

AP o-10 CL 24 45 31 6.7 0.7 - - - 3.4 0 23 15 27.1 14.8 97 17 10 1.1 
~Wl 10.16 SiCL 10 43 47 7.6 0.7 05 0.3 0.2 1.7 009 19 272 - - - - - 

Soluble Salts (meq/i) 

Caf Mg+ Na’ CI- SO; HCO; 

BC 16-25 SICL 12 43 45 8 3 3.2 8.1 51 2.8 0 9 0.07 13 27.6 10.4 14.2 21.7 0.5 38.4 6 5 

Cskm 25- SiCL 10 57 33 8.5 7.6 26.2 20.3 5 4 - - - 19.3 21 0 46.9 57.6 0 9 176 55 ~~~ -~ 
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runoff. The dominant surface texture is very fine 
sandy loam. Some of these soils are cultivated and 
some are used as pasture. The estimated depth 
to water table during the growing season is 7 feet. 

The Gopher Creek series resembles the Alex- 
ander series except that the Alexander series is 
underlain by glacial till. 

GRAHAM SERIES Gm (1,970 acres) 
Graham series consists of poorly drained, Car- 

bonated Rego Humic Gleysols of the Melita 
Association, developed on deep, moderately cal- 
careous, medium textured, recent alluvial sedi- 
ments. These deposits are stratified and contain 
numerous dark colored bands of former surface 
horizons in the profile. Graham soils generally 
occur in the Souris River channel south of Melita 
and in the vicinity of Gainsborough, Antler and 
Graham Creeks which empty into the Souris River 
from the west. 

Graham soilsj have complex gently undulating 
topography, a silt loam surface texture, slow 
permeability and very slow surface runoff. Surface 
ponding and flooding are a common occurrence 
on Graham soils. The vegetation consists mainly 
of hydrophytic species and many of these soils are 
used only for pasture. 
The Graham series of the Melita Association re- 
sembles the Leighton series of the Coulter Associa- 
tion. They are both alluvial deposits. The major 
difference between the two is that the Melita 
Association consists of stratified medium textured 
sediments while the Coulter Association consists 
of more uniform, moderately fine textured sedi- 
ments. 

GRANDE-CLAIRIERE SERIES - Gc (15,904 acres) 
The Grande-Clairiere series consists of rapidly 

drained, Orthic Regosols of the Grande-Clairiere 
Association, developed on deep, weakly calcareous 
to noncalcareous, coarse textured aeolian deposits. 

Figure 3.7 
Regosolic soils of the Grande-Clairiere Association 

on dune sands. 

This soi1 has a fine Sand surface texture, complex 
duned topography ranging from undulating to 
strongly rolling, rapid permeability and no surface 
runoff. In these rapidly drained soils, depth to 
water level occurs at more than 13 feet. Native 
vegetation consists of groves of white poplar 
(Populus Iremuloides) dominantly, hazel nut 
(CO~~~US spp.), poison oak, some low creeping jun- 
iper (Junperus horizontalis) and various grasses and 
shrubs. These soils generally occur in the area of 
sand dunes in the north central part of the map 
area. They are very droughty and generally low 
in fertility, and very few are cultivated. Most 
Grande-Clairiere soils are managed as range land. 

The soi1 is characterized by a thin L-H horizon, 
0 to 2 inches thick, composed of decaying leaves 
and grasses, a thin, broken, gray Ahej horizon less 

Horizon Deplh (mches) 

L-H 2-o 

Ahej O-l 

Cl l-2.5 

c2 2 5-5 

c3 5-7 5 

c4 7.5-10 

c5 10-15 

C6 15-25 

C7 25-40 

C8 40-60 

c9 60. 

PH 

5.20 

5.80 

5.95 

6.43 

6 07 

6 20 

6 23 

6.15 

6.17 

6.15 

TABLE 3.23 
Analysis of Grande-Clairiere 

(EC SE ‘h 22-6-24W) 

OXalate OXdate 
Cond. % Fe % Al 

0.15 0 08 0.09 

0 14 0.07 0.06 

0 09 0.07 0.07 

0 09 0.06 0 05 

0 08 0.06 0.06 

0.09 0 07 0.06 

0.07 0 05 0.05 

0 06 0 07 0.06 

0 08 0 08 0 06 

0 07 0.07 0.05 

% Org 
Carbon 

40.99 

0 78 

0.44 

0.32 

0.17 

0.18 

0.21 

0.14 

0.09 

0 11 

0.08 

Color (dry) 

(lOYR2/2(rn) 

lOYR5/1 

lOYR5/3 

lOYR5/3 

lOYR6/3 

lOYR6/3 

lOYR5/3 

lOYR6/3 

lOYR6/4 

lOYR5/3 

lOYR5/3 

% 
Fe+AI 

0 17 

0.13 

0.14 

011 

0 12 

0.13 

0.10 

0.13 

0.14 

0 12 
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than 1 inch thick over a brown, sometimes strati- 
fied C horizon. 

The Grande-Clairiere Association is similar to 
the Souris Association, in respect to the parent 
material being coarse textured. The main differ- 
ence is the Grande-Clairiere Association is 
composed of regosolic soils on duned Sand, while 
the Souris Association is composed mainly of 
Chernozemic soils developed on lacustrine sands. 

A typical profile description is presented below : 
L-H - 2 to 0 inches, organic layer composed a decaying 

leaves, grasses, roots, etc. Grades abruptly with a 
clear, smooth boundary into - 

Ahej - 0 to 1 inch, a gray (IOYR S/I d, IOYR 4/3 m) find 
Sand; structureless, loose when moist, medium acid 
in reaction; pH 5.20; grades with a clear, smooth 
boundary mto a - 

C - 1 to 60 inches, a brown (IOYR 5/3 d), IOYR 4/3 m) 
Sand; structureless; loose moist and dry; medium 
acid in reaction; pH 6.0; texture FS. 

GRISWOLD SERIES - Gw (320 acres) 
The Griswold series consists of well drained, 

Orthic Black soils of the Griswold Association, 
developed on thin (10 to 38 inches) of moderately 
calcareous, coarse to moderately coarse textured 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured glacial till 
with a coarse textured, 2 to 30 inches thick, gravelly 
layer occurring at the contact, This soi1 has a sandy 
loam surface texture, complex, gently sloping 
topography, moderately good drainage, moderate 
permeability and little surface runoff. 

This soil is generally cultivated but tends to 
be droughty during dry spells, due to its coarse 
surface texture and to the presence of the grave1 
layer below. Griswold soils are characterized by 
a black Ah horizon, 6 to 8 inches thick of which 
the Upper 4 to 6 inches are often disturbed due 
to cultivation, a very dark grayish brown Bm 
horizon 3 to 5 inches thick. A dark gray BC horizon 

2 to 3 inches thick may occur above the pale brown 
IIC horizon. The IIC horizon may range from 2 
to 28 inches thick and usually overlies a pale brown 
to light gray glacial till (IIIC horizon). 

The Griswold series resembles the George Lake 
series. The only difference is the Griswold series 
is underlain by glacial till whereas George Lake 
soils are underlain by coarse gravels. 

A representative profile of the Griswold series 
is described below. 
AP - 0 to 6 inches, black (10YR 2/1 m) very dark gray 

(IOYR 3/1 d) sandy loam; weak, fine granular; 
friable when moist, sli htl hard when dry; abrupt, 
smooth boundary; pH5. ld: 

Ah -6 to 8 inches, black (IOYR 2/1 m) very dark gray 
(IOYR 3/d) Sand loam; weak, fine granular; friable 

3 when moist, shg tly hard when dry; abrupt, wavy 
boundary; pH 7.40. 

IICk - 15 to 23 inches, dark brown to brown (IOYR 413 m) 
pale brown( IOYR6/3 d) loamymediumsand; single 

rained; ioose when moist and dry; abru 
% 

t, smooth 
oundary; moderately calcareous; pH 7. 5. B 

IIICca - 23 and 27 inches, grayish brown (2.5Y 5/2 m) light 
gray (2.5Y 7/2 d) silty clay loam ttll; moderate, fine 
granular; firm when moist; very hard when dry; 
abrupt, smooth boundary; extremely calcareous; 
pH 8.10. 

IIICsk - 27 inches 
(10YR 7/ P 

lus, pale brown (10YR 6/3 m) light gray 
d) .&y clay loam till; moderate, fine 

granular; firm when moist, very hard when dry; very 
strongly calcareous; pH 8.08. 

HARTLEY SERIES - Ha (205 acres) 
The Hartley series consists of well drained, 

Orthic Black soils of the Hartley Association, 
developed on thin (10 to 38 inches) strongly cal- 
careous, moderately fine textured lacustrine sedi- 
ments overlying strongly calcareous, medium to 

TABLE 3.24 
Analysis of Griswold Series 

(EC 1 1-4-27W) 

Exch 
cap. Exchangeable Cations 

Cond caca, Cd- DOlO- Org. Total m.e.1 m.e./lOOgm. 
HOri- Depth Text. Sand Silt Clay pH mmhosl Equiv. cite mite C N CIN 100gm 
*On inches L%SS % % % caci, cm % % % % % Ratio soi1 Ca Mg K Na 

AP O-6 SL 60 22 18 7.2 0.7 1.3 - - 4.0 0.2 20 22.0 15.7 4 2 1.1 0.1 
Ah 6-8 SL 65 18 17 7.2 0.5 0.3 - - 30 0.1 30 21 1 14.8 4 0 0 8 0.2 
Em E-12 CSL 66 17 17 7.4 0.4 0.2 - - 1.3 - - 15.3 10.7 3.7 0.5 0.2 

8C 12.15 CSL 67 16 17 7.5 1.1 0.6 - - 13 - - 15.6 100 44 04 0.1 
IICk 15.23 LCS 82 9 9 7.9 1.2 14.1 7.0 6.5 _ - - - - - - - 

Soluble Salts (meq/l) 

Ca++ Mg’ Na+ cl- SO; 
IIIf.h 23.27 SICL 12 48 40 8 1 3.4 46.6 35.7 10.0 - - - - 14.8 33.8 7.3 0.6 52.1 

IIICsk 27’ SiCL 8 56 36 8.1 50 28.6 14.2 13.3 - - - - 17.7 54.5 13.0 0.4 83.5 
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moderately fine textured glacial till. A coarse tex- 
tured grave1 layer (2 to 30 inches thick) occurs 
at the contact. This soi1 has a silty clay loam to 
clay loam surface texture, gently undulating 
topography, moderately slow permeability. and 
rapid surface runoff. This soi1 is moderately well 
drained. non-saline and cultivated. 

HARTNEY SERIES - Ht (36,438 acres) 
The Hartney series consists of the imperfectly 

drained, Gleyed Carbonated Rego Black member 
of the Cameron Association, developed on deep, 
strongly calcareous, medium textured lacustrine 
sediments. This soi1 has level to very gently sloping 
complex topography, moderate permeability, slow 
surface runoff and a fine sandy loam surface tex- 
ture. The estimated depth to water table is less 
than 7 ft. during the growing season. This soi1 is 
usually cultivated. 

Hartney soils are characterized by black Apk 
horizons 4 to 5 inches thick, dark gray AC horizons 
2 to 3 inches thick, light olive gray Cca horizons 
3 to 4 inches thick overlying a pale olive to pale 
yellow Ck Horizon. 

A morphological description of a representative 
profile is presented below. 

Apk - 0 to 5 inches, BLack (IOYR 2/1 m) very dark gray 
(IOYR 3/ 1 d) very fine sandy loam; weak Iine gran- 
ular; slightly plastic when wet, friable when morst; 
abrupt, smooth boundary; weakly calcareous. 

AC - 5 to 8 inches, very dark gray (IOYR 3/ 1 m) dark 
srav (IOYR 4/ 1 d) verv fine sandv loam: weak fine 
iranular; slightly’ pla&ic when Wet, friable when 
moist; clear, irregular boundary; moderately cal- 
careous. 

Ccagj ~ 8 to 12 inches, olive gray to light olive gray (5Y 
5.5/2 m) light gray (5Y 711 d) very fine sandy loam: 
single grained; slightly plastic when wet: firm when 
morst; gradua1 wavy boundary; very strongly cal- 
careous. 

Ckgj - 12 inches plus, olive to ale olive (5Y 5.5/3 m) pale 
olive to pale yellow (54 6.5/3 d) fine sandy loam. 
few, fine faint iron mottles, single grained; non 
plastic when wet, friable when moist; strongly cal- 
careous. 

HARTNEY SERIES (Saline Phase) - 
HC (25,182 acres) 

The saline phase of the normal Hartney series 
is characterized by level to very gently sloping 
topography, imperfect to poor drainage, moder- 
ately slow permeability and very slow surface 
runoff. Many of these soils are cultivated but trop 
growth is erratic and often severely restricted by 
high concentrations of soluble salts in the root 
zone. In the cultivated state these soils have saline, 
black Apks horizons 4 to 6 inches thick, saline very 
dark gray Ahks horizons 3 to 5 inches thick, saline 
dark grayish brown Acks horizons 2 to 3 inches 
thick and saline olive brown Cksg horizons. A 
prominent saline Cca horizon is a very common 
occurrence below the ACk horizon. The degree 
of salinity in the profile is usually most severe in 
the C horizons. 

The depth to groundwater is estimated at less 
than 7 feet. Soluble Salt crystals are visible in the 
form of pseudomycelia in a11 horizons. Gypsum 
crystals and tiny gypsum rossettes cari be found 
at depth in the C horizons. 

Analytical data and a representative profile de- 
scription are presented below. 
Apks - 0 to 7 inches, black to very dark gray ( 1OY R 2.5/ 1 m) 

very dark gray to ver 1 dark grayish brown (10YR 
3.511 d) clay loam; w tte (IOYR S/I) salts present; 2. 
moderatel 

ty 
saline; weak fine granular; friable when 

moist, SO t when dry; abrupt smooth boundary: 
weakly calcareous; pH 7.70. 

Ahks - 7 to 11 inches. verv dark orav (IOYR 3/1 m) dark 
ra (LOYR 4/i) ve’v fine s‘&tdy‘loam; white (1OYR u 11 salts present; moderately saline; weak fine 

granular; friable when moist, soft when dry; clear 
wavy boundary; weakly calcareous: pH 7.90. 

AC - 11 to 14 inches, dark gravish brown (10YR 4/2 m) 
nravish brown 2SY 512 d) loam; white (10YR 8/1) 
salis present; moderately saline; weak fine granular 
to medium granular; friable when moist, soft when 
dr ; clear wavy boundary; strongly calcareous 

x p 8.15. 

Cskgl - 14 to 19 inches, olive brown to brown (2.5Y 513 
to IOYR 5/3 m) light gray (2.5Y 7/2 d) clay loam; 
few fine faint iron mottles; light gray (10YR 712) 
sait present, some 

B 
psum; moderately saline; pseu- 

do-granular; friab e when moist. slightly hard when 
dry; clear wavy boundary: ver-y strongly calcareous; 
pH 8.30. 

TABLE 3.25 
Analysis of Hartney Series (saline phase) 

(ECNE31-6-21W) 

Exch 
Cap Soluble Salts 

Cond caca, Cal- Dolo- Org Total m.e I (meqi0 
Hort- Depth Tf?Xi Sand Silt Clay pH mmhos/ Equw cite m,te c N C/N 100gm 
ZO” rnches CIE& % % % SI, Cm-?.- ~~~~- % % % % Ratio soil Ca- Mg- Na’ CI SO; 

~~ ~~ ~-- HCO, 

Apks O-7 SIL 24 59 17 7 7 138 20 15 637 - - - 36 0 778 663 74 1 86.4 5 6 

Ahks 7-l 1 SIL 20 64 16 7 9 103 54 39 14 26 - - - 26 6 758 457 364 1057 61 

AC 11.14 SIL 22 63 15 82 10 5 17 8 111 62 11 - - - 25 2 91 5 446 302 1309 61 

Cskg 1 14.19 SIL 15 63 22 8.3 10 9 27 2 19 0 7.5 - - - - 23 2 99 0 46 7 27 4 1401 56 

Cskg2 19-24 SiL 7 77 16 8.4 10 5 28 6 175 103 - - - - 209 963 446 235 1320 38 

Cskg3 24.36 SiL 8 78 14 8.2 11 1 23 5 107 11.8 - - - - 203 1066 500 250 1467 40 

Cskg4 36. SIL 5 83 12 8 3 145 22 0 52 15.5 - - _ - - - - - - - 
~~~ ~-~~-...- ~~~~ .~ -~ 
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Cskg2 - 19 to 24 inches, olive brown (2SY 5/3 m) light gra) 
(2SY 7/2 d) clay loam; few fine faint iron mottles; 
light gra (IOYR 7/2) ypsum crystals 
moderatdl ; I!? - P 

resent; 
salme pseu o granular; friab e when 

moist, shg tly hard when dry; clear smooth bound- 
ary; very strongly calcareous; pH 8.35. 

Cskg3 - 24 to 36 inches, light olive brown (2.5Y 5/4 m) light 
gray (2.5Y 7/2 d) silt loam; few fine faint iron 
mottles; some gy sum present; strongl saline; 
pseudo-granular; rlable when moist, shg P. l? 
when dry; strongly calcareous; pH 8.40. 

tly hard 

Cskg4 - 36 inches plus. description similar to Cskg3. 

HATHAWAY SERIES - Hw (84,029 acres) 
The Hathaway series consists of well drained 

Rego Black soils of the Ryerson Association, 
developed on deep, strongly calcareous, medium 
to moderately fine textured glacial till. The till is 
composed mainly of mixed materials derived from 
shale, limestone and granitic rocks. The surface 
horizons are usually very thin as a result of erosion 
by wind, water, and cultivation. These soils have 
a loam to clay loam surface texture, gently un- 
dulating topography, moderate permeability and 
rapid surface runoff. Hathaway soils usually occur 
in the Upper slope and knoll positions, and usually 
have a lighter gray surface color than adjacent, 
deeper soils. The light color is due to carbonates. 
The depth to water table ranges from 7 to 10 ft. 
These soils are usually strongly calcareous and low 
in organic matter. 

This soi1 is characterized by a gray non-leached 
Apk horizon 4 to 8 inches thick, a dark gray to 
gray AC horizon 8 to 20 inches thick overlying 
a light yellowish brown Ck horizon. 

Analytical and morphological data for a repre- 
sentative profile are presented below. 

*pk - Oto 8 inches, black (lOYR2/1 m)gray(IOYRWl d) 
loam; weak, fine, subangular blocky, very friable; 
clear smooth boundary; strongly calcareous; pH 7.8. 

AC - 8 to 20 inches, dark gray (IOYR 4/1 m) a (IOYR 
5/1 d) loam; weak, fine subangular b oc y, ver 

y{ Y friable; clear irregular boundary; strongly ca - 
careous; pH 8.2. 

Ck - 20 to 30 inches, 
Y 

ellowish brown to li 
brown (10YR 5. /4 m) light yellowish i 

ht yellowish 
rown (IOYR 

6/4d) loam; weak fine subangular blocky, very 
friable; clear smooth boundary; strongly calcareous; 
pH 8.1. 

Ckgjl’ - 30 to 40 inches, dark yellowish brown to yellowish 
brown (IOYR 4.5/4 m) very pale brown (10YR 
7/4 d) loam,; weak fine subangular blocky, very 
friable: clear smooth boundary; strongly calcareous; 
pH 7.9. 

Ckg2 - 40 to 64 inches, dark yellowish brown to ellowish 
brown (IOYR 4.5/4m) pale brown (10 Y% 6/3 d) 
loam: weak medium subangular blocky, frjable; 
strongly calcareous; common, medium 
dark red (IOYR 3/6) iron concretions; p 

Ip59rment. 

HAYFIELD SERIES - Hf (8 14 acres) 
The Hayfield series consists of imperfectly 

drained, Gleyed Eluviated Black soils of the Ca- 
meron Association, developed on deep, strongly 
calcareous, medium textured lacustrine sediments. 
This soi1 commonly has a fine sandy loam surface 
texture, gently undulating topography, moderate 
permeability and slow surface runoff. These soils 
are imperfectly drained and are very susceptible 
to surface flooding and ponding. The estimated 
depth to water level during the growing season 
is less than 7 feet.These soils are saturated in the 
spring and after heavy rains in the summer. As 
a result trop yields may be Iow. The fact that they 
dry readily facilitates management in that machin- 
ery is able to cross them in dry periods. 

The Hayfield series resemble the Glenlorne 
series of the Waskada Association. The only differ- 
ence is the Glenlorne series is underlain by glacial 
till. 

HAZELDEAN SERIES - Hz (613 acres) 
The Hazeldean series is the imperfectly drained, 

Gleyed Eluviated Black member of the Ryerson 
Association, developed on deep, strongly cal- 
careous, medium to moderately fine textured gla- 
cial till composed of mixed materials derived from 
shale, limestone, and granitic rocks. These im er- 
fectly drained soils are generally locate B in 
depressional positions with very gently sloping 
topography, moderate permeability and very httle 
surface runoff. The dominant surface texture is 
clay loam. Surface water frequently ponds on these 
soils for short periods of time. The depth of water 
table ranges from ground surface in the spring to 

TABLE 3.26 
Analysis of Hathaway Series 

(SE 13-3-24W) 

Cond caca, Cal- Dolo- Org Total m é./ 
Hori- Depth TEX1 Sand Silt Clay mmhos/ Equiv 
ZO” mches CICISS % % % C:i* cm 

cite mtte c N C/N 100gm 
% % % % % Rat10 soi1 

W O-8 L 40 44 16 7 8 13 16.3 10.8 50 211 0.21 10.0 191 
AC 8.20 L 38 41 21 8.2 0 8 23 2 15.9 7 4 1.12 0 10 11.2 151 

Ck 20-30 L 38 38 24 8 1 0.9 24.6 16.4 7 6 - - - 12 5 
Cb 1 30.40 L 40 39 21 7.9 0.7 20.0 84 10.8 - - - 12.7 

Ckgiî 40-64 L 40 39 21 7.8 05 20 2 10 1 9.3 - - - 12.1 
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10 feet in January with an average of 5 feet dur- 
ing the growing season. These soils contribute the 
major portion of the ponded surface waters to the 
groundwater zone. Transmittance of this water 
through the profile leaches the soluble salts, car- 
bonates and some clay minerals, resulting in the 
development of the Ae and Bt horizons. 

The profiles of these soils consists of thick black 
Ah or Ap horizons 4 to 14 inches thick overlying 
a strongly developed, weakly stained, platy struc- 
tured Aegi horizon 6 to 7 inches thick. The under- 
lying dark gray Btgj horizon is 16 to 24 inches 
thick, weakly stained with prominent iron mottles 
and has a strong coarse subangular blocky struc- 
ture. The parent material is dark yellowish brown, 
weakly stained and weakly calcareous. 

Hazeldean soils are commonly developed in 
sediments laid down in shallow depressions in 
glacial deposits. However these sediments are not 
as deep as those in wetter depressions characterized 
by Tilston soils. Many Hazeldean soils are cul- 
tivated but in the undisturbed sites the native 
vegetation consists primarily of mesophytic peren- 
nials such as the common horsetail, Equisetum 
arvense L. Because the surface of these soils is 
generally dry during periods of low rainfall much 
of the native vegetation is destroyed by cultivation. 
Cultivated crops cari occasionally be grown but 
generally do not yield well. Hazeldean soils occur 
in close association with Regent and Coatstone 
soils. 

Analytical data and a morphological description 
of a representative profile are presented below. 

AP - 0 to 11 inches, black (IOYR 2/ 1 m) dark gray (IOYR 
4/ 1 d) silt loam; loose, moist; abrupt smooth bound- 
ary; non calcareous; pH 7.5. 

Aegj -11 to !5 inches, FEyish brown (IOYR 512 m) light 
browmsh gray ( 0 R 612 d) srlt loam; moderate 
medium platy, ver friable; abrupt smooth boundary; 
non calcareous; pIl 7.1. 

Btgj 1 - 15 to 18 inches, dark grayish brown (IOYR 4/2 m) 
gray (10YR 511 d) silty clay loam; weak medium 
platy, friable; clear wavy boundary; non calcareous: 
pH 6.8. 

Btgj2 -18 to 21 inches, black (IOYR 211 m) dark gray to 
gray. (10YR 4.511 d) si1 

“i 
clay loam: moderate 

medtum prismatic, firm; c ear wavy boundary; non 
calcareous; pH 6.7 

Btgj3 - 21 to 34 inches, dark ra ish brown (IOYR 4/2 m) 
light brownish gray (I&i 6/2 d) clay loam; moder- 
ate medium prtsmatic, firm: clear wavy boundary; 
weakly calcareous; pH 7.2. 

BC - 34 to 42 inches, pale brown (IOYR 6/3 m) very pale 
brown (IOYR 713 d) loam; moderate medium pris- 
matic to medium blocky, friable; distinct wavy 
boundary; strongly calcareous; pH 7.7. 

Ch - 42 to 64 inches, light brownish gray (2.5Y 6/2 m) 
very paie brown (IOYR 7/3 d) loam; coarse suban- 
gular, blocky, friable; strongly calcareous; few, fine, 
distinct mottles; pH 7.7. 

HORTON SERIES - Hr (80,459 acres) 
The Horton series is the well drained, Orthic 

Dark Gray member of the Horton Association, 
developed on deep, strongly calcareous, medium 
to moderately fine textured glacial till deposits 
composed of shale, limestone and granitic rock. 
These well drained soils have moderate permea- 
bility and rapid surface runoff. The depth to water 
table is in the range of 14 to 20 feet. The topography 
is undulating to moderately rolling and consists 
dominantly of complex slopes. The native vegeta- 
tion consists of balsam poplar (Poplus balsami- 

fera), hazel nut, grasses and shrubs. Many of these 
soils are cultivated however in the undisturbed sites 
they are characterized by a thin black Ahe horizon 
0 to 2 inches thick, a grayish brown Ahe horizon 
3 to 4 inches thick, a dark brown to brown Bt 
horizon 6 to 8 inches thick, and a brown to pale 
brown BC horizon 5 to 6 inches thick. In some 
cases a brown Ck horizon is present immediately 
above a dark yellowish brown to pale brown Cca 
horizon 6 to 7 inches thick. A pale brown C horizon 
constitutes the soi1 parent material. 

The Horton Association is related to the Ryerson 
Association. They are both found on the same 
parent material but the Ryerson Association 
(Chernozemic) is found at lower elevations while 
the Horton Association (degraded Chernozemic) 
is found at higher elevations in the Turtle Moun- 
tains. 

TABLE 3.27 
Analysis of Hazeldean Series 

(SE 13-3-24W) 

Exch. 
cap. Exchangeable Cations 

Cond. CaCp, Cal- Dolo- Org. Total m.e./ m.e./lOOgm. 
Hori- Depth 
mil inches $zji ‘Gd ?$$: ‘2 C:;I, mzzs’ Eqgv’ ‘2 7): 2 c$ i;L l”~~,m. Ca p,lg K ~~ H 

AP O-l 1 SiL 22 53 25 7.5 0.9 - - - 3.2 0.56 5.7 25.6 - - - - - 

Aegj 11-15 SiL 22 61 17 7.1 0.5 - - - 0.6 0.14 4.5 11.7 9.3 2.3 0.5 0.3 - 

Btgjl 15-18 SiCL 17 51 32 6.8 0.4 - - - 0.5 0.17 3.1 23.9 16.0 6.3 0.9 0.2 - 

Btgj2 18-21 SiCL 17 48 35 6.7 0.3 - - - 0.5 - - 25.9 15.8 7.3 0.9 0.2 - 

Btgj3 21-34 CL 39 32 29 7.2 0.4 3.1 0.5 2.5 0.3 0.09 3.0 20.3 - - - - - 

EC 3442 L 38 36 26 7.7 0.6 19.1 8.6 9.6 0.2 0.07 2.4 15.6 - - - - - 

Ckgl 42-54 L 39 38 23 7.7 04 21.5 13.6 7.3 - - - 14.1 - - - - - 

Ckg2 54-64 L 41 38 21 7.7 0.5 19.4 9.0 9.6 - - - 12.7 - - - - - 

Ckg3 64’ L - - - 7.6 0.4 22.1 12.9 8.5 - - - 13.2 - - - - - 
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TABLE 3.29 
Analysis of Jackson Creek 

(NW 6-3-28W) 

Cond. caca, Cal- DOlO- 
Hori- Depth TWI. Sand Silt Clay pH 

WI Total 
mmhos/ Equiv. cite mite C N C/N 

mn inches Glass % % % CaCI, cm % % % % % Ratio 

Ahk O-3 SL 64 21 15 7.9 0.7 11.9 7.2 4.4 5.6 0.4 15 

AC 3-5 SL 67 18 15 8.0 0.7 15.9 10.9 4.7 2.3 0.2 13 

CCi3 5-15 CSL 65 20 15 8.0 0.6 30.9 21.6 8.6 - - - 

Ckl 15-26 CS 93 5 2 8.1 09 19.2 9.0 9.6 - - - 

Ck2 26-38 CS 92 6 2 8.0 0.9 20.6 10.2 9.6 - - - 

Ck3 38+ CS 96 2 2 8.1 0.8 11 .o 5.1 5.5 - - - 

Analytical data and a representative profile de- 
scription are presented below. 
Ahk - 0 to 3 inches. very dark ray (10YR 3/1 m) verv 

dark gray to dark gra 
Y w 

(IOY 3.5/1 d) medium sandy 
loam; structureless; oose when moist and d r& ;,le.ar 
smooth boundary; moderately calcareous: p 

AC - 3 to 5 inches, very dark grayish brown (IOYR 3/2 m) 
dark gray (IOYR 4/1 d) fine sandy loam: structure- 
less; loose when moist and dry; clear smooth bound- 
ary; strongly calcareous; pH 8.0. 

Cca - 5 to 15 inches. light brownish gray (2.5Y 6/2 m) 
white (2.5Y 8/2 d) coarse sand loam: structureless; 
loose when moist and dry; c ear wavy boundary; 7 
very strongly calcareous; pH 8.0. 

Ckl - 15 to 26 inches, pale brown (IOYR 6/3 m) very pale 
brown (IOYR 7/3 d) coarse Sand; structureless: loose 
when moist and dry; clear smooth boundary: 
strongly calcareous; pH 8.1. 

Ck2 - 26 to 38 inches, strong brown to reddish brown 
(7.5YR 5.5/6 m) light brownish gray (IOYR 612 d) 
coarse Sand; few fine faint iron moules; structureless: 
loose when moist and dry; clear smooth boundary; 
strongly calcareous; pH 8.0. 

Ck3 - 38 inches plus, yellowish brown (IOYR 5/6 m) ver) 

P 
ale brown (10YR 7/4 d) coarse Sand; structureless: 

oose when moist and dry; moderately calcareous; 
pH 8.1. 

KJZMNAY SERIES - Ky (386 acres) 
The Kemnay series is the well drained, Cal- 

careous Black member of the Lyleton Association, 
developed on deep, moderately calcareous, coarse 
to moderately coarse textured lacustrine deposits. 
This soi1 has a sandy loam surface texture, a com- 
plex, very gently sloping topography, moderately 
good drainage, moderately rapid permeability, and 
moderate surface runoff. The depth of water table 
is estimated at 7 to 10 feet during the growing season. 
Kemnay soils cari be found in close association 
with Lyleton soils. 

Kemnay soils are characterized by a thick black 
Ah horizon 4 to 11 inches thick of which the Upper 
6 inches constitute the Ap horizon. The dark brown 
Bmk horizon is 10 to 12 inches thick and the Cca 
horizon when present is grayish brown and 3 to 
5 inches thick. The parent material or Ck horizon 
is pale brown, stratitîed and has a few faint iron 
mottles. 

The Nesbitt series of the Mentieth Association 
resembles the Kemnay series. The only difference 
is the Nesbitt series is underlain at shallow depth 
by glacial till. 

Analytical and morphological data for a repre- 
sentative profile are presented below. 
W - 0 to 6 inches, black to very dark gra 

very dark gray to dark gray (10 4 
(IOYR 2.5/ 1 m) 

R 3.5/ 1 d) very 
fine sandy loam; weak fine ranular; very friable 
when motst; soft when dry; % a 
ary; weakly calcareous; pH 7.6. 

rupt smooth bound- 

Bmk - 6 to 9 inches, very dark grayish brown (IOYR 3/2 m) 

K. 
rayish brown (10YR 5/2 d) loam; weak fine granu- 

ar, frtable when moist, slightly hard when dry: 
abrupt wavy boundary; strongly calcareous; pH 7.7. 

Cca - 9 to 13 inches, light gray (IOYR 7/2 m) white (IOYR 
8/2 d) silt loam; moderate fine granular; tîrm when 
moist, hard when dry; clear smooth boundary; ex- 
tremely calcareous; pH 8.0. 

Ck - 13 inches plus, very pale brown (IOYR 713 m) very 
ale brown (10YR 8/3 

!ajcareous; pH 8.2. 

d) silt loam; weak fine granu- 
ar frtable when moist, soft when dry; very strongly 

LANGVALE SERIES - Lv (1129 acres) 
The Langvale series is the well drained, Orthic 

Black member of the Mentieth Association, 
developed on thin (10 to 40 inches), moderately 
calcareous, coarse to moderately coarse textured, 
lacustrine sediments overlying strongly calcareous, 

TABLE 3.30 
Analysis of Kemnay Series 

(CS 5% 34-4-27W) 

Gond. Cal- Total 
Hori- Depth Text Sand Silt Clay pH 

caca, Dolo- Org 
cite mite C N C/N 

Xl” inches Glass % 
mmhosl Equiv. 

% % CaCI, cm % % % % % Ratio 

Apk O-6 VFSL 58 31 11 7.6 0.6 5.3 3.6 2.4 2.12 0.27 8 

Bmk 6-9 L 

2: 

39 15 77 0.5 16.8 10.5 5.2 1.61 0.09 18 
Cea 9-13 SiL 57 21 8 0 0.6 41.3 30.7 9.8 - - - 

Ck 13’ SiL 38 50 12 8.2 0.8 32.3 16.0 15.0 - - - 
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medium to moderately fine textured glacial till. 
The profile may contain a very thin (<2 inches), 
gravely stratum or pebble line at the till contact. 
Langvale soils usually have a loamy very fine sand 
surface texture, gently undulating topography, 
moderate permeability and moderately slow sur- 
face runoff. The estimated depth to water level 
is 7 to 10 feet during the growing season. They 
usually occur in the well drained middle and Upper 
siope positions in the landscape. These soils are 
cultivated, non-stony and non-saline. 

The Langvale series resembles the Lyleton series, 
except that the Langvale soils are underlain by 
glacial till. 

LAUDER SERIES - Lr (27,643 acres) 
The Lauder series is the imperfectly drained 

Gleyed Orthic Black member of the Souris 
Association, developed on deep, weakly to moder- 
ately calcareous, coarse textured lacustrine sedi- 
ments. Lauder soils generally have a loamy fine 
sand to fine sand surface texture, level topography, 
moderately rapid permeability and very little sur- 
face runoff. These soils are non-stony, rarely saline 
and have an estimated depth to water table of 
less than 7 feet. during the growing season. Most 
are cultivated and produce cereal crops. 

The profile is characterized by black Ah horizons 
4 to 10 inches thick, gleyed, faintly mottled very 
dark brown Bmgj horizons 8 to 20 inches thick 
light gray, gleyed Ccagj horizons 6 to 10 inches 
thick and light brownish gray Ckg horizons with 
iron staining and mottling. 

Analytical and morphological data for a repre- 
sentative profile of the Lauder series are presented 
below. 
Ah - 0 to 9 inches, very dark gra 

dark gray to dark gray (1 8 
(IOYR 311 m) very 

YR 3.5/ 1 d) loamy 
medium Sand; weak fine granular; very friable when 
moist and dry; clear smooth boundary; pH 7.6. 

Bmgj - 9 to 18 inches, dark yellowish brown (IOYR 414) 
dark grayish brown (IOYR 4/2 d) medium Sand; 
single grained; loose when moist and dry; clear 
smooth boundary; pH 7.9. 

Ccagj - 18 to 24 inches, brown (IOYR 5/3 m) light gray 
(LOYR 7/2 d) medium Sand; single grained; loose 
when moist and dry; diffuse wavy boundary; 
moderately calcareous; pH 8.2. 

Ckg - 24 inches lus, very ale brown (LOYR 7/4 m) light 
gray (1OY ii K 7/2 d) ne Sand; single grained; loose 
when moist and dry: moderately calcareous; pH 8.4. 

LEIGHTON SERIES - Lh (1427 acres) 
The Leighton series is the poorly drained Car- 

bonated Rego Humic Gleysol member of the 
Coulter Association, developed on deep moder- 
ately calcareous moderately fine to fine textured 
recent alluvial sediments. These soils generally 
have a clay loam to clay surface texture, nearly 
level to depressional topography, slow to very slow 
permeability and very little surface runoff, These 
soils occur in the Souris channel usually in the 
low lying alluvial flood plains. They are poorly 
drained and have a water table within 3 feet. of 
ground level most of the growing season. Leighton 
soils are very susceptible to spring flooding from 
high river levels and after heavy rains. Few 
Leighton soils are cultivated. Many are left as 
natural sites with native hydrophytic vegetation. 

The Leighton series resembles the Graham series 
of the Melita Association. However the Graham 
series is formed on medium textured alluvial sedi- 
ments while the Leighton series is formed on 
moderately fine to fine textured alluvial sediments. 

LENA SERIES - Le (3059 acres) 
The Lena series is the poorly drained Carbon- 

ated Rego Humic Gleysol member of the Chester- 
field Association, developed on thin (usually 
<40 inches), weakly calcareous, moderately fine to 
fine textured, alluvial sediments underlain by 
shaley clay or soft shale bedrock. These soils have 
very gently sloping topography imperfect to poor 
drainage, dominantly a clay loam surface texture, 
slow permeability, and very slow surface runoff. 
Lena soils generally occur in the Souris channel 
adjacent to the Souris River south of Melita. 

This soi1 has a very dark gray LH horizon 0 
to 1 inches thick overlying a black Ah horizon 
4 to 12 inches thick, a dark gray horizon 6 to 8 
inches thick and a dark gray Ckg horizon. 

A representative profile description is very simi- 
lar to that of the Lena saline soi1 except the soluble 
salts do not occur in the soi1 solum. 

TABLE 3.3 1 
Analysis of Lauder Series 

(SW NW 12-5-27W) 

Ah o-9 LMS a7 7 6 7.0 0.3 0.2 - - 1.74 0.06 29 10.4 9.7 0.2 0.4 0.1 
Bmg 9-18 MS 90 5 5 7.2 0.2 0.2 - - 0.34 - - 6.4 5.4 0.5 0.2 0.2 

mi la-24 MS 90 5 5 7.5 0.2 13.5 8.6 4.5 0.19 - - - - - - - 

Ccagj 24’ FS 91 6 3 7.6 0.2 9.9 6.7 3.0 - - - - - - - - 
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TABLE 3.32 
Analysis of Lena Series, saline phase 

(SE ‘/4 1%3-26W) 

Exch. 
cap. Soluble Salts L 

Cond caca, Cal- Dolo- Org. Total m.e / bw/i) 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Eqw me mite C N UN lOOgm.-- 
20” inches Glass % % % CaCI, cm % % % % % Ratio soi1 Ca* Mgr Na- SO,= Cl- -- HCO,- 

L-H 1.0 - - - - 6.7 12.1 - - - 20.3 1.1 18.0 52.6 18.7 25.5 1370 185 5 16 2 9 

Ahsk o-1 1 SiCL 12 51 37 8 1 10.8 4.3 3.4 .a 1.5 0.2 9.7 32.6 23.1 384 130.4 1844 22 72 

AC 11.18 SiL 14 78 8 8.2 10 5 7.9 5.3 1.8 0.5 0.1 8.5 26.1 20.4 37 3 114 1 1709 1 5 2 9 

Cskg 18’ SiL 18 75 7 8.3 11.8 8.7 3.7 46 - - - 24.1 21 0 51 3 134 8 201 4 1 8 3 5 

LENA SALINE - Ls (479 acres) 
These soils differ from normal Lena soils in that 

high .concentrations of soluble salts are present 
throughout the profile. Salinity in these soils is 
easily recognized by a white salt trust on the sur- 
face, grayish white crystals in the profile and by 
the presence of salt tolerant vegetation. The 
dominant soluble salt, (NazESO,) has originated 
from the underlying shales and has been brought 
into the soi1 by groundwater seepage. 

A representative profile is described below. 
L-H - 1 to 0 inches, very dark 

gray to gray (IOYR 4.5/1 d P 
ray (IOYR 3/1 m) dark 
amorphous; very friable 

when moist; abrupt smooth boundary; moderately 
saline; pH 6.7. 

Ahsk - Oto 11 inches, black(lOYR2/1 m)gray(lOYR 511 d) 
siltyclayloam; ranular; friable when moist; 

LT? a 
radual 

irregular boun ary; weakly calcareous; mo 
saline; pH 8.1. 

erately 

AC - Il to 18 inches, ver 
grayish brown (1OY i: 

dark grayish brown to dark 
3.512 m) gray (10YR 6/1 d) 

stlt loam; granular; friable when moist; gradua1 
irregular boundary; moderately calcareous; moder- 
ately saline; pH 8.2. 

Cskg - 18 inches plus, grayish brown to 
(IOYR 4.512 m) t 

rayish brown 

9 
ray to light gray (1 YR 6/1 d) silt 

loam; moderate y coarse columnar breaking to 
moderate medium subangular blocky; friable when 
moist; moderately calcareous; moderately saline; 
pH 8.3. 

LEON SERIES - Ln (271 acres) 
The Leon series is the imperfectly drained 

Gleyed Carbonated Rego Black member of the 
Leon Association, developed on thin (10 to 40 

inches) moderately to strongly calcareous, moder- 
ately fine textured lacustrine sediments overlying 
coarse textured, gravelly deltaic beach and outwash 
deposits. These soils have a clay loam to light clay 
textured surface, nearly level topography, moder- 
ately slow to slow permeability, and moderate 
surface runoff. The depth to water table is es- 
timated to be less than 7 feet. during the growing 
season. Imperfectly drained Leon soils are usually 
cultivated. Leon soils occur in areas adjacent to 
the outwash deposits in the western part of the 
map area. 

LIEGE SERIES - Lg (5623 acres) 
The Liege series is the imperfectly drained 

Gleyed Cumulic Regosol member of the Melita 
Association, developed on deep, moderately cal- 
careous, medium textured alluvial sediments. 
These deposits are stratified and contain numerous 
dark colored bands of former surface horizons. 
These soils generally have a silt loam to very fine 
sandy loam surface texture, nearly level to gently 
undulating topography, moderate permeability 
and moderate surface runoff. The drainage is im- 
Perfect and the estimated depth to water table is 
less than 7 feet. These soils are very susceptible to 
spring flooding due to high water levels in the 
creeks and Souris River. Some of these soils are 
cultivated and produce excellent crops. 

This soi1 is characterized by dark gray Ap 
horizons 3 to 5 inches thick, gleyed carbonated 
dark gray Ahkg horizons 2 to 3 inches thick, gleyed 

TABLE 3.33 
Analysis of Liege Series 

(SW ‘/4 5-l-28W) 

Exch 
Cap 

Cond. 
Hori- Depth Text. Sand Sili Clay 

caca, Cal- 
D”‘o- Otzg 

Total m e./ 
mmhos/ Equiv. cite mite N 

20” inches Glass ca:,, cm 
C/N 100gm. 

% % % % % % % % Ratio SOll 

W o-5 Sil 20 53 27 7.4 0.8 6.1 0.4 52 5.1 04 12 2 29 6 

Ahkg 5-7 SiL 20 55 25 7 5 0.5 11.0 1.8 8.5 3.1 0.3 11.4 22 7 

IICkg 7-15 L 44 39 17 7 7 04 13.9 5.7 7.5 - - - 12 1 

IIIAhkg2 15.16 L 34 45 21 7 6 0.4 9.9 2.7 6.6 - - - 17 1 

IIICkg2 18.24 L 48 34 18 7.6 0.4 11.0 4.3 6.2 - - - 11 0 

IVAhkg3 24.30 SiL 2s 60 19 7.7 0.4 10.1 2.0 7.4 - - - 22 6 

1VCkg3 301 SiL 56 18 7.8 0.4 17.3 5.9 10.5 - - - 12.6 
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gray brown Ckg horizons overlying a recurring 
dark gray brown Ahk horizons and light brownish 
gray to gray brown Ck horizons. 

The Liege series resembles the Neelin series of 
the Coulter Association. Both soils are formed on 

’ alluvial deposits and have similar profiles. The only 
difference is the Liege series is formed on medium 
textured sediments while the Neelin series is 
formed on moderately fine to fine textured sedi- 
ments. 

Analytical and morphological data for a repre- 
sentative profile of the Liege series are presented 
below. 
*pk - 0 to 5 inches, very dark gray (IOYR 3/1 m) dark 

gray (IOYR 411 d) silt loam; amorphous; friable, 
moist; abrupt smooth boundary; moderately cal- 
careous; pH 7.4. 

Ahkg - 5 to 7 inches, very dark gray (LOYR 3/1 m) dark 
gray (IOYR 4/1 d) silt loam; amorphous; friable, 
motst; clear wavy boundary; moderately calcareous; 
pH 7.5. 

IICkg - 7 to 15 inches, dark grayish brown (IOYR 4/2 m) 
rayish brown (10YR 412 d) loam; amorphous; 

Lcareous; pIII 7.7. 
nable moist. clear wavy boundary; moderately 

IIIAhkg - 15 to 18 inches, very dark gray (IOYR 3/1 m) dark 
grayish brown (10YR 4/2 d) loam; amorphous; 
friable when moist; clear wavy boundary; moder- 
ately calcareous; pH 7.6. 

IIICkg - 18 to 24 inches. dark gra 
(lOYR4.5/2 m) grayish g 

ish brown to rayish brown 
rown to light % rowmsh gray 

loam; amorphous; friable when moist; clear wavy 
boundary; moderately calcareous; pH 7.6. 

IVAhkg - 24 to 30 inches, black to ve 
2.5/ 1 m) dark grayish brown (1 7 

dark gray (IOYR 
YR 412 d) silt loam; 

amorphous; friable when moist; clear wavy bound- 
ary; moderately calcareous; pH 7.7. 

IVCkg - 30 inches 
(lOYR4. P 

lus, dark grayish brown to rayish brown 
/2 m) grayish brown to hght % 

(10YR 5.5/2 d) silt loam; amor hous; 
rownish gray 
friable when 

moist; strongly calcareous; pH r .8. 

LINKLATER SERIES - Lk (693 acres) 
The Linklater series is the imperfectly drained 

Gleyed Carbonated Rego Black member of the 
George Lake Association, developed on thin (10 
to 40 inches) weakly to moderately calcareous, 
moderately coarse textured lacustrine sediments 
overlying coarse textured gravelly deltaic beach 
and outwash deposits. This soi1 has nearly level 
topography with small complex slopes, imperfect 
drainage, moderate permeability and slow surface 

runoff. The estimated depth to water level is less 
than 7 feet. The surface is slightly to moderately 
stony and may cause some hindrance to cultivation. 
These soils occur near the stream and creek chan- 
nels in the Ryerson tills on the west side of the 
map area. 

These soils consist of black, calcareous, Ahk 
horizons 2 to 4 inches thick, dark gray AC horizons 
2 to 3 inches thick, light gray Cca horizons 5 to 
7 inches thick, and sandy light brown Ck horizons 
overlying a very coarse gravelly IICk horizon. 

The Linklater series resembles the Cauldwell 
series of the Griswold Association. The only differ- 
ence is the Cauldwell series is underlain by glacial 
till. 

A profile description is presented below. 

Ahk - 0 to 4 inches, black to very dark 
very dark gray to dark gray (1 

~QlOYR2.5/1 nj) 
Y 3.5/1 d) sand 

loam; massive; friable when moist; abrupt boun - 
ary; weakly calcareous. 

AC - 4 to 6 inches, sandy loam; friable when moist; abrupt 
boundary; weakly calcareous. 

Cca - 6 to 13 inches, li ht gray to white (IOYR 7.511 d) 
sandy loam; friab e when moist; abrupt boundary; 9 
strongly calcareous. 

Ck - 13 to 25 inches, sand loam; friable when moist; 
abrupt boundary; mo d erately calcareous. 

IICk - 25 inches plus, grave1 and coarse Sand. 

LYLETON SERIES - Ly(9240 acres) 
The Lyleton series is the well drained Orthic 

Black member of the Lyleton Association, 
developed on deep, moderately calcareous, coarse 
to moderately coarse textured lacustrine sediments. 
This soi1 usually has loamy fine Sand to loamy 
very fine Sand surface texture, complex gently 
sloping to gently undulating topography, moder- 
ately rapid permeability and moderate surface 
runoff. The depth to groundwater is estimated at 
10 feet during the growing season. The surface is 
non-stony and non-saline. Under cultivation these 
soils are moderately susceptible to erosions, some- 
what droughty in periods of low precipitation and 
generally low in natural fertility. The majority of 
these soils occur in the southwestern portion of 
the Souris River Basin. 

TABLE 3.34 
Analysis of Lyleton Series 

(SE ‘h 35-3-28W) 

Exch. 
cap. 

Gond. Org. Total W=lff) 
Hori- Depth Text. Sand Silt &y pH mmhos/ C N C/N 100gm. 
ZO” inches CIZSS % % % CaCI, cm % % Ratio soil 

AP D-7 VFSL 74 20 6 7.3 0.6 1.82 0.15 12.1 12.2 

Ah 7-10 VFSL 66 23 11 73 0.5 2.06 0.13 15.8 14.0 

8ml 10-28 VFSL 72 20 8 7.3 0.3 0.47 0.04 11.7 8.1 

6m2 26-34 VFSL 76 18 6 7.3 0.4 0.35 0.03 11.7 6.3 

C 34+ LVFS 85 10 5 7.3 0.3 0.1 - - 4.7 
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The profiles are often deep and consist of black 
to very dark brown Ap horizons 5 to 6 inches thick, 
very dark gray to black Ah horizons 7 to 10 inches 
thick, very dark grayish brown Bm horizons 5 to 
7 inches thick, light brownish gray Cca horizons 
6 to 8 inches thick and calcareous, light brownish 
gray Ck horizons. 

Analytical and morphological data for a repre- 
sentative profile of the Lyleton series is presented 
below. 
AP - 0 to 7 inches, very dark brown to very dark grayish 

brown (IOYR 2.5/2 m) very fine sandy loam: ver) 
friable when moist; abrupt smooth boundary: 
pH 7.3. 

Ah - 7 to 10 inches, black (IOYR 2/1 m) very fine sandy 
loam; friable, when moist; clear wavy boundary: 
pH 7.3. 

Bml - 10 to 28 inches, very dark grayish brown (IOYR 
3/2 m) very fine sandy loam weak medium prismatic 
breaking to weak fine subangular blocky; very friable 
when moist; clear wavy boundary; ph 7.3. 

Bm2 - 28 to 34 inches, very dark grayish brown to dark 
brown (IOYR 3.2/5 m) very fine sandy loam: very 
friable when moist; clear wavy boundary; pH 7.3. 

C - 34 inches plus, yellowish brown (IOYR 514 m) loamy 
very fine Sand; very friable when moist; pH 7.3. 

MAON SERIES - Mn (1303 acres) 
The Maon series is the well drained Rego Black 

member of the Lyleton Association, developed on 
deep, moderately calcareous, coarse to moderately 
coarse textured lacustrine sediments. This soi1 has 
a loamy very fine sand surface texture, gently 
sloping to gently undulating topography, moderate 
permeability and slow surface runoff. The drainage 
is moderately good and the estimated depth to 
water table is 10 feet. In the cultivated state this soi1 
is moderately susceptible to erosion as is indicated 
by the gray white buff colored spots in the field 
where C material has been incorporated into the 
Ap horizon. 

The Maon series resembles the Fairburn series, 
except the Fairbum series is underlain by glacial 
till. 

MAPLES SERIES - Ma (3 186 acres) 
The Maple series is the well drained, Orthic 

Black member of the Maples Association, 
developed on thin (<40 inches) weakly to moder- 
ately calcareous, medium to moderately coarse 
textured lacustrine sediments deposited on hard 

gray siliceous (Riding Mountain) shale. This soi1 
commonly has a loam to fine sandy loam surface 
texture, very gently sloping topography, moderate 
permeability and moderate surface runoff. These 
well drained soils are usually cultivated. The thin 
profile usually makes this soi1 droughty in periods 
of low precipitation. The majority of Maples soils 
occur adjacent to the minor escarpment along the 
south and east boundaries of the Souris River 
Basin. 

The soi1 consists of black Ap horizons 4 to 8 
inches thick, dark brown Bm horizons 5 to 6 inches 
thick overlying dark reddish gray to dark gray 
shale. 

Analytical and morphological data for the 
Maples series are presented below. 

AP - 0 to 8 inches, black (IOY R 211 m) very dark gray 
to dark gray (IOYR 3.5/1 d) loam; frtable when 
moist; abrupt smooth boundary; pH 6.1. 

Bm - 8 to 14 inches, dark brown (IOYR 3.513 m) dark 
grayjsh brown (IOYR 4/2 d) loam; moderate 
medmm 
friable w FI 

rismatic breaking to moderate fine blocky; 
en moist; clear wavy boundary: pH 6.2. 

R - 14 inches plus, black (2.5Y 3/0 m) gra (7.5YR 
5.5/Od) shale bedrock; platy; few Ane Lint iron 
mottles, yellowish brown (7.5YR 518 m). 

MARGARET SERIES - Mg (3846 acres) 
The Margaret series is the moderately well 

drained, Orthic Black member of the Terence 
Association, developed on thin (10 to 40 inches) 
weakly to moderately calcareous, coarse textured 
lacustrine sediments overlying strongly calcareous, 
medium to moderately fine textured glacial till. 
A very thin (< 2 inches) gravelly stratum or pebble 
line may occur at the contact. This soi1 has a fine 
sandy surface texture, very gently sloping topog- 
raphy, moderately rapid permeability and moder- 
ate surface runoff. In the uncultivated condition 
the native vegetation consists chiefly of grasses, 
poplar, and western snow bush. 

The soi1 profile consists of black Ah horizons 
2 to 10 inches thick, dark gray brown Bm horizons 
6 to 12 inches thick, occasionally a thin stone line 
and an underlying light olive brown IICk horizon 
with a few prominent iron concretions. 

The Margaret series resembles the Stanton series 
of the Souris Association. The only difference is 
that the Margaret series is underlain by glacial 
till. 

TABLE 3.35 
Analysis of Maples Series 

(SE ‘h 17-3-20W) 

Exch 
Cap. Exchangeable Cations 

Cond. 
Hori- Depth Text. Sand Si It Clay pH 

Org. Tota I m.e./ m e./lOOgm. 
mmhos/ C N 

zen inches Class % % % CaCI, cm 
UN 100gm ~~ 

% % Ratio soi1 Ca” Mg++ K* Na+ H+ 

AP O-8 L 31 45 24 6.1 0.5 3.3 0.3 10.2 27.1 17.7 5.8 2 1 0.7 2.5 

Bill 8-14 L 36 38 26 6.2 0.3 1.4 0.2 9.2 20.4 14.6 3 7 0.8 0.3 1.4 

R 14+rock (shale) 
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TABLE 3.36 
Analysis of Margaret Series 

(SE ‘h 9-l-27W) 

Exch 
cap. Exchangeable Cations 

Cond. CaCO, Cal- Dolo- Org. Total m e.1 m.e./lOOgrn 
Hon- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. - 
zoll inches Glass % % % C&I, cm % % % % % Rat10 soi1 Ca’ Mg- K+ Na+ H’ 

Ah O-10 LFS - 6.1 .4 - - - 2.8 0.2 16.2 145 96 3.8 0.8 00 1.6 

Soluble Salts (meqli) 

Ca’- Mg* Na+ SO,= CI- HCO,- 
Bm 10-22 LFS 79 14 7 6.4 23 - - - 0 5 0.1 10.8 7 1 17.5 19.2 1.2 31.2 0.8 3.2 
IIC 22.24 GvSL 69 18 13 78 2.5 19.6 9.0 10.5 0.5 0 1 9.0 6.4 10 5 26.0 3.3 297 3.4 4.5 
IIIC 24' CL 37 34 29 8.1 1.3 25.3 16 1 8.5 - - - 123 - - - - - 

Analytical data and a representative profile de- 
scription are presented below. 
Ah - 0 to 10 inches, black (IOYR 2/1 m) very dark gray 

(IOYR 3/ 1 d) loamy fine sand; single gramed; loose, 
dry; clear wavy boundary; pH 6.1. 

Bm 10 to 22 inches, dark brown (10YR 3.5/3 m) dark 
- orayish 

Poamy fi 
brown to grayish brown (LOYR 4.512 d) 
ne Sand; weak medium 

to weak fine subangular blocky; P 
rismatic breaking 
oose when moist; 

clear smooth boundary; pH 6.4. 
IICk - 22 to 24 inches, stone line, grave11 

grained; loose moist clear smooth iI 
sand loam, single 
oundary; strongly 

calcareous; pH 7.8. 
IIICk - 24 inches plus, olive brown to light olive brown (2.5Y 

4.5/4 m) very pale brown (10YR 713 d) clay loam 
till; amorphous; friable when moist; strongly cal- 
careous; pH 8.1. 

Figure 3.9 
Margaret, loamy fine sand overlying medium to moderately 
fine textured glacial till. Orthic Black member of the Terence 

Association. 

MARSH COMPLEX - Mh (3898 acres) 
(miscellaneous soi1 type) 

The Marsh Complex consists of Carbonated 
Rego Humic Gleysols developed on mixed 
materials derived from glacial, lacustrine and 
recent alluvial sediments. They are saturated or 
inundated for most of the year. These soils may 
have thin LH horizons and layers high in humic 
organic material. The underlying minera1 material 
is usually strongly reduced and has very du11 colors 
in the olive, and greenish gray hues. These soils 
are strongly carbonated to the surface and occur 
immediately surrounding most permanent water 
bodies in the map area. The topography is usually 
depressional to level and the native vegetation 
consists entirely of hydrophytic vegetation such as 
rushes, reeds and sedges. In some areas scattered 
surface boulders are prominent; stony sub-soils are 
common. 

MARSHY LAKE SERIES - Mi (1466 acres) 
The Marshy Lake series is the imperfectly 

drained, Saline Gleyed Orthic Black member of 
the Whitewater Association, developed on deep, 
strongly calcareous, moderately fine to fine tex- 
tured, moderately saline, stratified alluvial and 
lacustrine sediments. This soi1 has a clay loam to 
light clay surface texture, nearly level topography, 
slow permeability and slow surface runoff. The 
drainage is imperfect and the depth to water table 
is estimated at 3 to 7 feet during the growing 
season. The soi1 is moderately saline and usually 
cultivated although the yields and growth of most 
crops are severely reduced. 

MARTINVILLE SERIES - Mr (2826 acres) 
The Martinville series is the poorly drained, 

Carbonated Rego Humic Gleysol member of the 
Wawanesa Association developed on thin (10 to 
40 inches) strongly calcareous, medium textured 
lacustrine deposits overlying moderately cal- 
careous, coarse textured lacustrine deposits. These 
soils have a silt loam to loam surface texture, nearly 
level to depressional topography, moderate 
permeability and virtually no surface runoff. The 
water table is usually at or very near the soi1 
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surface. Most ofthese soils have hydrophytic native 
vegetation and maybe used as pasture or left 
undisturbed. 

MASKAWATA SERIES - Mk (16,039 acres) 
The Maskawata series consists of well drained, 

Rego Black soils of the Waskada Association, 
developed on thin (10 to 40 inches), strongly cal- 
careous, medium textured, discontinuous aeolian 
and lacustrine sediments overlying strongly cal- 
careous, medium to moderately fine textured gla- 
cial till. The dominant surface texture is fine sandy 
loam, topography is gently undulating, permea- 
bility and surface runoff are moderate. They are 
moderately well drained soils and usually occur 
in the Upper mid slope position. Maskawata soils 
are found in close association with Waskada soils. 
The estimated depth to water level is 10 feet. 
during the growing season. In the cultivated state 
these soils are moderately eroded. In many of these 
soils most of the Ah horizon has been eroded by 
accelerated removal by wind and water as a result 
of cultivation. The surface soils have a general gray 
color due to the incorporation of AC and Ck 
horizons in the Ap. 

Recognition of the overlay in these soils is some- 
times difficult because the underlying till is rela- 
tively stone free. 

The Maskawata series is similar to the Argue 
series of the Cameron Association, except for the 
underlying glacial till. 

MEDORA SERIES - Md (44 17 acres) 
The Medora series is the well to moderately well 

drained, Calcareous Black member of the Ryerson 
Association, developed on deep, strongly cal- 
careous, medium to moderately fine textured gla- 
cial till composed of mixed materials derived from 
shale, limestone and granitic rock. These soils 
usually have loam to clay loam surface textures, 
complex gently sloping to undulating topography, 
moderate permeability and rapid surface runoff. 
The depth to water table is estimated at 10 to 13 
feet. during the growing season. The surface is 
cultivated and occasionally slightly stony. These 
soils are moderately susceptible to erosion and in 
many cases much of the Ah horizon has been 
removed. Cultivation has incorporated some of the 
calcareous Bmk and occasionally part of the Cca 
horizon into the Apk resulting in a brownish gray 
coloring to the land surface. Medora soils com- 
monly occur in the middle, Upper slope and knoll 
positions. 

The soi1 is characterized by weakly calcareous, 
very dark gray Apk horizons 4 to 6 inches thick, 
calcareous very dark grayish brown Bmk horizons 
3 to 5 inches thick, light brownish gray Cca 
horizons 5 to 7 inches thick and light yellowish 
brown Ck horizons. 

A representative profile description of the 
Medora series is presented below. 

*pk - 0 to 4 inches, very dark brown (IOYR 2/2 m) ver 
dark gray to dark gray (IOYR 3.511 d) loam; wea z 
fine granular, ver 

h 
frtable when moist; soft when 

dry; abrupt smoot boundary; weakly calcareous. 
Bmk - 4 to 8 inches, very dark grayish brown (IOYR 3/2) 

loam; coarse granular breaking to fine granular; 
friable when moist, soft, when dry; abrupt wavy 
boundary; moderately calcareous. 

Ckl - 8 to 20 inches, dark grayish brown (10YR 4/2 m) 
loam; weak fine granular; firm when moist, slightly 
hard when dry; abrupt smooth boundary; moder- 
ately calcareous. 

CCi3 - 20 to 26 inches, light olive brown (2.5Y 4/4 m) loam; 
weak fine granular; firm when moist, soft when dry; 
abrupt smooth boundary; strongly calcareous. 

Ck2 - 26 inches lus, 
E loam; wea 

light yellowish brown (2.5Y 6/4 m) 
fine granular; firm when moist, slightly 

hard when dry; strongly calcareous. 

MELITA SERIES - Ml (1563 acres) 
The Melita series is the well drained, Cumulic 

Regosol member of the Melita Association 
developed on deep, moderately calcareous, 
moderately coarse to medium textured recent allu- 
vial sediments. These deposits are stratified and 
contain numerous dark colored bands of former 
Ah horizons in the profile. The soi1 has a very 
fine sandy loam to silt loam surface texture, nearly 
level to depressional topography, moderate 
permeability and moderate surface runoff. They 
are moderately well drained soils and have an 
estimated depth to water table of 10 feet. In the 
uncultivated state they are covered by lush growth 
of native vegetation such as western snowberry, 
(Symphoricarpus occidentalis), elm, (Ulmus 
americana), maple, (Acer negundo), forbs, grasses 
and chokecherry. In the cultivated state these soils 
produce excellent crops. 

The soi1 usually consists of thick dark gray brown 
Ah horizons 6 to 12 inches thick and very dark 
grayish brown C horizons. They also have buried 
surface horizons as indicated by dark band in the 
profile. 

A typical profile description is presented below. 

A@= - 0 to 6 inches, very dark brown (IOYR 2/2 m) dark 

H 
rayish brown (IOYR 4/2 d) silt loam; coarse granu- 

ar to subangular blocky; friable; clear boundary; 
mildly alkaline; weakly calcareous. 

Ck - 6 inches lus, very dark 
& 

a 
82? 

ish brown (10YR 31’2 m) 
uravish rown (IOYR / 
Toam; coarse 

dl banded loam to silt 

weakly to mo cf 
ranular to subangular blocky; tîrm; 

erately calcareous. 

MENTIETH SERIES - Mt (2962 acres) 
The Mentieth series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Mentieth Association, developed on thin (10 to 40 
inches) moderately calcareous, coarse to moder- 
ately coarse textured lacustrine sediments over- 
lying strongly calcareous medium to moderately 
fine textured glacial till. A very thin (<2 inch), 
gravelly pebble line may occur at the contact. This 
soi1 has a very fine sand to loamy very fine Sand 
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surface texture, nearly level topography, moderate 
permeability and moderately slow surface runoff. 
These soils are imperfectly drained because of their 
position in the landscape and the proximity of the 
underlying less permeable till. Although ponded 
surface waters are not common the profile is fre- 
quently saturated due to the high water table. The 
surface is non-stony and cultivated. 

The Mentieth series resemble the Switzer series 
of the Souris Association. The only difference is 
the Mentieth series is underlain by glacial till. 

MERLE SERIES - Me (1149 acres) 
The Merle series is the imperfectly drained, 

Gleyed Orthic Black member of the Maples 
Association, developed on thin (< 40 inches), 
weakly to moderately calcareous, medium to 
moderately coarse textured, lacustrine sediments 
deposited on hard gray siliceous (Riding Moun- 
tain) shale. The soi1 is characterized by a loam 
to fine sandy loam surface texture, gently sloping 
topography, moderate permeability and moderate 
surface runoff. Drainage is slightly restricted be- 
cause of the close proximity of the underlying 
shale. Water tends to pond on the surface once 
the underlying soi1 is saturated. Merle soils occur 
at lower slopes and depressional positions. 

METHVIN SERIES - Mv (957 acres) 
The Methvin series is the imperfectly drained, 

Gleyed Orthic Black member of the Chaucer 
Association,’ developed on thin (10 to 40 inches), 
weakly to moderately calcareous, coarse textured 
lacustrine sediments overlying coarse textured, 
gravelly deltaic, beach and outwash deposits. This 
soi1 has a fine sand surface texture, nearly level 
to gently sloping topography, rapid permeability 
and very slow surface runoff. The estimated depth 
to water table is less than 7 feet. during the growing 
season. This soi1 is imperfectly drained as a result 
of seasonally high groundwater levels which occa- 
sionally corne very close to ground surface. These 
soils have no significant stones and are usually 
cultivated. 

The Methvin series resembles the Eramosh 
series, except that the Eramosh series is underlain 
by glacial till. 

MINTO SERIES - Mo (12 1 acres) 
The Minto series is the imperfectly drained, 

Gleyed Eluviated Black member of the Elva 
Association, developed on deep (>40 inches), 
strongly calcareous moderately fine textured la- 
custrine sediments. This soi1 usually has a silty clay 
loam surface texture, occurs in the depressions of 
gently undulating topography, has moderately slow 
permeability and slow surface runoff. The esti- 
mated depth to water table is less than 7 feet. This 
imperfectly drained soi1 is usually cultivated and 
is moderately susceptible to flooding and surface 
ponding particularly after heavy rains. Low fertility 
might also be prevalent in these soils. 

MONTGOMERY SERIES - My (53,986 acres) 
The Montgomery series is the imperfectly 

drained, Gleyed Carbonated Rego Black member 
of the Waskada Association, developed on thin 
(10 to 40 inches), strongly calcareous, medium 
textured, discontinuous aeolian and lacustrine 
sediments overlying strongly calcareous medium 
to moderately fine textured glacial till. A very thin 
(<2 inch), pebbly stratum may occur at the con- 
tact. This soi1 has a fine sandy loam surface texture, 
gently sloping to depressional topography, moder- 
ate permeability and moderate surface runoff. This 
soi1 has an estimated depth to water table of 7 
feet. and is imperfectly drained. The surface is 
cultivated and may be slightly stony. The soi1 
consists of very dark gray Apk horizons 4 to 8 
inches thick, light gray Ccagj horizons 8 to 12 
inches thick, light gray Ckgj horizons 10 to 13 
inches thick overlying light brownish gray IICkgi 
horizons. 

The Montgomery series resembles the Hartney 
series of the Cameron Association. The only differ- 
ence is the Montgomery series is underlain by 
glacial till. 

TABLE 3.37 
Analysis of Montgomery Series 

(SE ‘/4 23-3-23W) 

Exch 
cap. 

Cond. caco, Cal- Total m.e./ 
Hori- Depth Text Sand Silt Clay mmhos/ Equiv. 

tac,, cm 
cite N C/N 100gm. 

Xl” inches Class % % % % % % % % Ratio soil 

Apk O-8 L 26 47 27 8.0 1.3 11.3 10.0 1.2 2.7 0.2 13.4 26.4 
Ccagj 8-17 CL 25 46 29 8.4 0.7 27.6 20.7 6.4 - - - 13.0 
Wi 17-30 L 45 45 10 8.2 1.1 21.9 13.7 7.6 - - - 13.9 
IICkgjl 30-48 L 40 48 12 8.0 0.6 22.9 10.8 11.1 - - - 13.5 
IICkgj2 48+ L 38 37 25 7.9 0.6 18.4 8.2 9.4 - - - 12.5 
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A representative profile description is presented 
below. 

*pk - 0 to 8 inches, very dark 
gray to gray (IOYR 4.5/ K 

ray (10YR 3/1 m) dark 
d) loam; friable when 

moist; abrupt smooth boundary; moderately cal- 
careous; oH 8.0. 

CCagj - 8 to 17 inches, dark gray (IOYR 4/1 m) light erav 
(10YR 7.5/1 d) clay loam; friable when m;ist’: 
gradua1 irregular boundary; verystronglycalcareous: 
pH 8.4. 

Ckgj - 17 to 30 inches, light olive brown (2.5Y 5/4 m) light 
gray (IOYR 712 d) loam; friable when moist; clear 
wavy boundary; strongly calcareous; pH 8.2. 

IICkgj 1 - 30 to 48 inches, dark yellowish brown to yellowish 
brown (IOYR 4.514 m) pale brown to very pale 
brown (IOYR 6.5/3 d) loam; moderate fine suban- 
gular blocky; friable when moist; strongly cal- 
careous; pH 8.0. 

IICkgj2 - 48 inches lus, dark yellowish brown to yellowish 
brown (10 t; R 4.514 m) pale brown to very pale 
brown (10YR 6.513 d) loam; moderate fine suban- 
gular blocky; friable when moist; strongly cal- 
careous; pH 7.9. 

MONTGOMERY SALINE - Mb (3 186 acres) 
These soils differ from the normal Montgomery 

series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect trop growth. The presence of salts cari 
be detected in the field by erratic trop growth. 

Analysis of a representative profile is given 
below. 

MOUNTAINSIDE SERIES - MS (592 acres) 

The Mountainside series is the imperfectly 
drained, Gleyed Carbonated Rego Black member 
of the Maples Association, developed on thin (<40 
inches), weakly to moderately calcareous medium 

to moderately coarse textured lacustrine sediments 
deposited on hard gray siliceous (Riding Moun- 
tain) shale. This soi1 occurs below the escarpment 
in a prominent glacial meltwater channel near 
Dand. The surface texture is loam, topography is 
very gently sloping, permeability and surface 
runoff are moderate. These imperfectly drained 
soils are non-stony, occasionally saline in the lower 
part of the profile and usually cultivated. 

This soi1 consists of gleyed, dark grayish brown 
Ap horizons 4 to 6 inches thick, gleyed, non- to 
weakly calcareous Cg horizons 8 to 12 inches thick 
with very dark gray IICg horizons of shale bedrock 
underlying. 

A brief morphological description of this soi1 
is presented below. 
AP - 0 to 6 inches, dark 

brown (IOYR 3.5/ 4 
rayish brown to very dark grayish 
m) grayish brown to dark grayish 

brown (IOYR 4.512 d) loam; fine granular; very 
friable when moist; clear boundary; non-calcareous; 
neutral. 

cg - 6 to 17 inches, loam and shale fragments; non-cal- 
careous; neutral. 

IICg - 17 inches plus, shale bedrock; neutral. 

NAPINKA SERIES - Np (20,lO 1 acres) 
The Napinka series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Bede Association, developed on deep, strongly 
calcareous, coarse textured gravelly deltaic, beach 
and outwash deposits. The topography varies from 
nearly level to gently sloping; permeability is rapid 
and surface runoff is slow. Drainage is imperfect 
due to seasonally high water tables estimated to 
be between 3 and 7 feet. during the growing season. 

TABLE 3.30 
Analysis of Montgomery Series (saline phase) 

(Cent. SE 9-2-25W) 

Exch. Soluble Salts 
Cap. (m-2/0 

Cond. CaCO, Cal- Dolo- Oro. Total m.e./ (saturation extract) 
Hou- Depth Text. Sa;d Silt Clay mmhos/ Equiv’ cite mite c’ N C/N 100gm. 
zen inches Glass % % Ca:l, cm % % % % % Ratio soil Ca’+ Mg* Na+ cl- SO, - 

Apks O-6 L 26 45 29 7.6 4.5 11.4 9.3 2.0 3.43 0.34 10.0 - 25 9 233 9.7 1.6 48.6 

Ccasgj 6-12 CL 26 41 33 8.3 9.6 36.0 31.6 4.2 - - - - 20.0 80 3 50.2 4.5 14.1 

Cskgj 12+ L 29 49 22 8.6 24.4 11.4 89 2.2 - - - - 17.7 230 139 9.5 275 

TABLE 3.39 
Analysis of Napinka Series 

(WC 9-l -28W) 

Exch. 
cap. 

Cond. caca, Cal- Dolo- Org. Total n7.e. / 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. 
zen mches CIZISS % % % C&I, cm % % % % % Ratio soi1 

A+ o-5 MSCL 56 23 21 7.9 0.9 8.8 6.7 1.9 2.7 0.3 10.3 17.9 

c-9; 5-6 MSCL 51 22 27 8.1 0.6 26.3 22.4 3.5 - - - 11.7 

IICcagJ 6-9 GrCI 58 18 24 8.1 0.5 33.0 27.4 5.1 - - - 8.4 

IICkgj 9+ GrCoS 86 9 5 80 06 17.6 6.4 10.3 - - - 4.7 
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NEWSTEAD SERIES - Nd (9602 acres) 
The Newstead series is the well drained, Orthic 

Black member of the Newstead Association, 
developed on thin (10 to 38 inches), strongly cal- 
careous, medium textured lacustrine sediments 
overlying strongly calcareous, medium to moder- 
ately fine textured glacial till. A coarse textured 
layer (2 to 30 inches) occurs at the contact. New- 
stead soils commonly have loam to fine sandy loam 
surface textures, gently sloping to very gently slop- 
ing topography; moderate permeability and slow 
surface runoff. The depth to water table is at about 
lOfeetduringthegrowingseason.Thesemoderately 
well drained soils commonly occur in areas ad- 
jacent to the Souris channel where outwash 
material deposited on the till have been buried 
by finer textured alluvial and lacurstine material. 

A typical profile has a black Ap horizon 2 to 
5 inches thick, a very dark gray brown Bm horizons 
8 to 12 inches thick; very coarse textured pale 
brown IICk horizon and a light yellowish brown 
IIICk horizon. 

The Newstead series resembles the Cameron 
series, except that the Newstead series is underlain 
by grave1 and glacial till. 

Analytical and morphological data for a repre- 
sentative profile are presented below. 

AP 

Bm 

IIBmk 

IICk 

IIICk 

- 0 to 4 inches, black (10YR 2/1 1) very dark gray 
to dark gray (IOYR 3.5/1 d) loam; friable when 
moist; abrupt smooth boundary; pH 6.4. 

- 4to 11 inches,very darkgrayish brown( IOYR 3/2 m) 
brown (LOYR 4.513 d) loam; moderate medium 
prismatic; friable when moist; clear wavy boundary: 
pH 6.7. 

- 11 to 14 inches, ravelly coarse sandy loam: single 
K, grained; loose w en mois& clear wavy boundary; 

moderatelv calcareous; pH 7.6. 
- 14 to 26 i&hes, grave@ coarse sandy loam: single 

grained; loose when moist; abrupt smooth boundary: 
strongly calcareous; pH 7.9. 

- 26 inches plus, light olive brown (2.5Y 5/4 m) pale 
brown to very pale brown (10YR 6.513 d) loam: 
friable when moist; few ypsum crystals present; 
strongly calcareous; pH 7. !f 

Figure 3.11 

Newstead, Orthic Black. thin, medium textured lacustrine 
overlying very coarse textured outwash, overlying medium to 

moderately fine textured glacial till. previously mapped (1940) 
as part of the Heaslip Complex. 

NINETTE SERIES - Nt (1066 acres) 
The Ninette series is the imperfectly drained 

Gleyed Orthic Black member of the George Lake 
Association, developed on thin (10 to 40 inches), 
weakly to moderately calcareous, moderately 
coarse textured lacustrine sediments overlying 
coarse textured gravelly deltaic beach and outwash 
deposits. This soi1 has simple very gently sloping 
topography, a fine sandy loam surface texture, 

TABLE 3.40 
Analysis of Newstead Series 

(SW% 12-2-27W) 

Exch. 
Cap. ExchangeableCations 

Gond. CaCO, Cal- Dolo- Org. Total m.e. / m e./lOOgm. 
Hon- Depth Text. 
ZO" inches glass ‘2’ ?$ ‘2’ &CI, mTp’ Eq$iV’ ‘2 y;” % E t:tb l”~~,m’ Ca4 Mg* K- Na+ 7 

AP o-4 L 34 42 24 6.4 0.5 - - - 5.5 0.4 13.7 28.2 19.3 6.1 09 - 2.1 
Bm 411 L 33 44 23 6.7 0.4 - - - 1.7 0.1 12.1 18.1 127 87 04 - 1.3 

Soluble Salts(meq.li') 

Ca" Mg- Na- SO,= CI- HCO; 
IIBmk 11-14 GrCSL 68 22 10 7 6 0.7 119 32 8.0 1.8 0.2 10.0 8.0 - - - - - - 

IICk 1426 GrCSL 72 12 16 7.9 1.6 19.6 11 0 7.9 - - - 6.9 10.0 11.1 1.2 15.1 1.4 37 
IIICk 26+ L 35 45 20 7 9 3.6 22.6 13.8 8.1 - - - 12.7 24.1 37.4 4.9 634 07 3.2 
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moderately rapid permeability and very little sur- 
face runoff. The depth to water table is estimated 
at 5 feet. during the growing season. The surface 
is non-stony and cultivated. 

The profile consists of black Ap - Ahgj horizons 
4 to 8 inches thick usually with prominent iron 
staining and concretions, gleyed dark brown Bmgj 
horizons 2 to 3 inches thick, light gray Cca horizons 
6 to 10 inches thick may be present and gleyed 
light gray, coarse textured IICkgi horizons. 

Analytical and morphological data are presented 
below. 
Ahgi - 0 to 7 inches, black (IOYR 2/1 m) very dark 

(10YR 3/1 d) sandy loam; weak fine to 
gra 

wea E 
medium granular; friable when moist, soft when dry; 
clear smooth boundary; non-calcareous pH 7.2. 

Bmgj - 7 to 16 inches, very dark grayish brown ( IOYR 3/2 m) 
dark grayish brown to graytsh brown (IOYR 4.5/2 d) 
sandy loam; medium coarse prismatic breakin 

fl 
to 

weak medium subangular blocky; friable w en 
moist, soft when dry; clear smooth boundary; non- 
calcareous; few prominent brown (7.5YR 414) iron 
concretions; neutral; pH 7.6. 

BC - 16 to 17 inches, dark brown (LOYR 3.5/3 m) sand 
loam; pseudo fine granular; friable when moist, SO ty t 
when dry; mildly alkaline; moderately calcareous; 
clear, smooth boundary. 

Ccagj - 17 to 28 inches, very pale brown (10YR 7/3 m) light 

P. 
ray (LOYR 7/2 d) sandy loam; pseudo fine granular; 
nable when moist, slightl 

B 
hard when d 

calcareous; clear, smooth oundary; pH 7; 
strongly 

.9. 
IICkgj - 28 inches plus, light grey (IOYR 7/1, m, d) Sand; 

sin le grained; loose when moist and dry; moder- 
ate y calcareous; pH 7.9. B 

NINGA SERIES - Ng (2,7 13 acres) 
The Ninga series is the imperfectly drained, 

Gleyed Black Solonetzic member of the Elva 
Association, developed on deep, strongly cal- 
careous, moderately fine textured lacustrine sedi- 
ments. These soils have a clay loam surface texture, 
nearly level to very gently sloping topography, slow 
permeability and slow surface runoff. The depth 
to water table is estimated at 3 to 7 feet during 
the growing season. Soluble salts are prevalent in 
the lower B and C horizons. Some soils are cul- 
tivated but produce very poor crops. Others are 
used for pasture and support vegetation such as 
Gumweed, Silver Willow, Artemesia, Western 
Snowberry and Vetch. Ninga soils commonly occur 
in areas of shallow lacustrine deposits and over- 
lying glacial till that borders glacial Lake Souris. 

The profile consists of black to dark gray Ahe 
horizons 0 to 2 inches thick, black, massive, ex- 
tremely hard Bnt horizons 8 to 16 inches thick, 
very dark gray saline BC horizons 6 to 8 inches 
thick and occasionally light olive gray, saline 
IICskgj horizons. 

Analytical and morphological data for a shallow 
representative profile of the Ninga series are pre- 
sented below. 
Ahe - 0 to 2 inches, black to very dark ra (IOYR 2.511 m) 

very dark gray to dark tgray (l%Y& 3.511 d) loam; 
weak, fine granular; SO t when dry; abrupt, wavy 
boundary; pH 6.4. 

TABLE 3.41 
Analysis of Ninette Series 

(SC NW 12-5-27W) 

Exch. 
cap. Exchangeable Cations 

Cond. caca, Cal- Dolo- erg. Total m.e./ m.e./lOOgm. 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. 

*On inches Class % % % CaCI, cm % % % % % Ratio soi1 Ca* Mg* K+ Na+ 

AU O-7 SL 70 16 14 7.2 0.4 0.7 -  -  2.81 0.12 23 17.7 11.4 5.3 0.4 0.2 

Bmgi 7-16 SL 72 17 11 7.6 0.3 0.5 -  -  0.37 -  -  11.68 6.4 3.5 0.3 0.2 
BC 16-17 SL _ _ _ - - - - - _ - - - - 

Qwj 17-28 SL 60 19 21 7.9 0.5 20.4 15.7 4.3 - - - 

IlCkgj 28+ S 92 5 3 7.9 0.9 13.9 7.7 6.6 - - - - - - - - 

TABLE 3.42 
Analysis of Ninga Series 

(SW 6-2-23W) 

Exch. 
Cap. Exchangeable Cations 

Cond. CaCO, Cal- Dolo- Org. Total m.e./ m.e. / 1 OOgm. 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. 
zen inches Glass % % % C&I, cm % % % % % Ratio soil Ca* Mg* K’ Na* Ht 

Ahe o-2 L - - - 6.4 0.5 - - - 6.4 0.40 16 23.4 11.9 5.5 1.4 2.4 2.9 

Soluble Salts ImealCI 

Ca* Mg* Na+ CI- SO.,= HCO; 

8nts 2-9 C 18 36 46 7.8 5.8 0.3 - - 2.8 0.20 14 - 5.2 12.4 72.8 0.7 82.3 9.0 

Bnts2 9-17 c 11 39 50 8.5 14.5 0.6 0.4 0.2 1.1 0.07 15 - 19.0 68.5 167 0.9 250 6.0 

BC 17-25 Sic 10 44 46 8.5 15.1 4.2 3.9 0.2 1.0 0.06 17 - 19.2 69.1 166 1.3 252 2.8 

IICskgj 25-33 L 37 37 26 9.0 12.3 16.5 8.7 7.7 - - - - 22.1 46.2 157 1.2 219 5.8 

IICskgj2 33+ L 38 40 22 8.9 14.3 22.7 11.8 10.0 - - - - 21.8 68.6 185 1.7 269 6.0 
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Bnts - 2 to 9 inches, black (IOYR 2/1 m) clay; strong coarse 
columnar breaking to moderate medmm subangular 
blocky; extremely hard when dry; graduai. smooth 
boundaty; weakly saline; pH 7.8. 

Bnts2 - 9 to 17 inches, very dark gra 
weak medium columnar; !riable when moistl 

(10YR 3/1 m) clay, 

graduai, smooth boundary; moderately saline: 
pH 8.5. 

BC - 17 to 25 inches, very dark gray (IOYR 311 m) silty 
clay; structureless; friable when moist; diffuse wavy 
boundary; weakly calcareous; strongly saline; 
pH 8.5. 

IICskgj - 25 to 33 inches, light olive gray (5Y 6/2 m) loam; 
structureless; friable when moist; clear. wavy 
boundary; strongly calcareous; moderately saline; 
pH 9.0. 

IICskgiZ- 33inchesplus,light brownishgray(2.5Y 6/2 m) loam 
till; structureless; firm when moist; strongly cal- 
careous; moderately saline; pH 8.9. 

OAK LAKE SERIES - Ok (11,079 acres) 
The Oak Lake series is the poorly drained, Car- 

bonated Rego Humic Gleysol member of the 
Souris Association, developed on deep, weakly to 
moderately calcareous, coarse textured lacustrine 
sediments. This poorly drained soi1 generally has 
level to depressional topography; a loamy fine sand 
surface texture, moderately slow permeability and 
slow surface runoff. The depth to water table is 
usually less than 3 feet. These soils are seldom 
under cultivation probably because of their poor 
drainage. These soils are generally used for native 
hay production. The profiles are often strongly iron 
stained and contain prominent, abundant iron and 
manganese concretions. 

A typical profile would have very dark gray Ah 
horizons 4 to 12 inches thick; gleyed, gray AC 
horizons 5 to 7 inches, thick, and stratified, strongly 
gleyed gray brown Ckg horizons containing 
prominent mottles and iron concretions. 

Analytical and morphological data are presented 
below. 
Ahkl - 0 to 3 inches, very dark grayish brown (10YR 312 m) 

very dark gray (IOYR 311 d) fine sandy loam: single 
gramed; loose when moist, soft when dry; clear 
smooth boundary; strongly calcareous pH 8.0. 

Ahk2 - 3 to 9 inches, very dark brown (IOYR 3/1 m) gray 
(IOYR 5.511 d) fine sandy loam; single grain; loose 
when moist, soft when dry; clear smooth boundary; 
strongly calcareous; pH 7.9. 

Ccag - 9 to 15 inches, very dark gray (IOYR 3/1 m) gray 
(IOYR 6/1 d) sandy clay loam; single grain; loose, 
moist, soft when dr ; clear smooth boundary; 
strongly calcareous; PI? 7.8. 

IICkg - 15 to 21 inches, very dark grayish brown (IOYR 
312 m) dark aray ( IOYR 411 d) few fine faint iron 

IICkg2 

IICkg3 

IICkg4 

IICkg5 

mottles; fine xand, single grain; loose when moist, 
soft when dry; clear smooth boundary; moderately 
calcareous; pH 7.8. 

- 21 to 24 inches, brown (10YR 5/2 m) 
d) fine Sand; few fine amt pFY 

616) iron staining; single 
soft when dr clear smooth 

boundary; moderately calcareous; p A’7.8. 
- 24 to 27 inches, dark grayish brown (IOYR 4/2 m) 

brown (IOYR 5/3 d) fine Sand; few fine faint 
brownish yellow (IOYR 616) iron staining plus 
manganese accumulations black (10YR 211) single 
grain; loose when mois& soft when dry; clear smooth 
boundary; weakly calcareous; pH 7.7. 

- 27 to 36 inches, brown to ellowish brown (IOYR 
613 d) fine Sand; few 

rowmsh yellow (IOYR 616) iron statning; 
single grain; loose when moist, soft when d ’ clear 
smooth boundary; moderately calcareous; p % 7.8. 

- 36 to 60 inches, yellowish brown to brownish yellow 
(IOYR 5.5/6 m) pale brown (IOYR 613 d) fine Sand; 
few fine faint strong brown (7.5Y 518) iron mottles, 

P 
lus man anese accumulation very dark brown 

9 IOYR 2/ ), smgle grain; loose when moist, soft 
when dry; clear smooth boundary; moderately cal- 
careous pH 7.8. 

OAK LAKE SALINE - 01 (88 acres) 
These soils differ from the normal Oak Lake 

series by having an accumulation of salts within 
the rooting zone sufficient to affect plant growth. 
The presence of salts cari be detected in the field 
by the presence of native salt tolerant species. 

ORTHEZ SERIES - Oz (1,475 acres) 
The Orthez series is the poorly drained, Humic 

Luvic Gleysol member of the Cameron Associa- 
tion, developed on deep, strongly calcareous, 
medium textured lacustrine sediments. This soi1 
has a loam to very fine sandy clay loam surface 
texture, nearly level to depressional topography, 
moderately slow permeability, and little surface 
runoff. These soils are poorly drained, have a high 
water table and are extremely susceptible to flood- 
ing and ponding in the spring and after heavy 

TABLE 3.43 
Analysis of Oak Lake Series 

(NW ‘h 1 l-6-24W) 

Gond. caca, Cal- Dolo- Org. 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C 

ZO” inches Class % % % CaCI, cm % % % % 

Ahkl o-3 FSL 53 37 10 8.0 1.1 16.3 15.7 0.6 4.2 

Ahk2 3-9 FSL 63 16 21 7.9 0.6 19.9 19.6 0.3 3.8 

Ccag 9-15 SCL 62 14 24 7.9 0.4 24.5 24.2 0.3 2.0 

IICkg 15-21 LFS 85 7 8 7.8 0.3 8.4 7.4 1 0 0.4 

IICkg2 21-24 FS 89 5 6 7.8 0.3 6.0 5.1 0.8 - 

llCkg3 24-27 FS 90 4 6 7.8 0.2 5.3 3.6 1.6 - 

IICkg4 27-36 FS 92 3 5 7.6 0.2 6.2 4.8 1.3 - 

IICkg5 36-60 FS 95 2 3 7.8 0.3 5.3 3.6 1.6 - 

88 



rains. They generally occur in low areas and stream 
runoff channels and usually support native hydro- 
phytic vegetation. 

OSKAR SERIES - Os (256 acres) 
The Oskar series is the well drained, Rego Dark 

Gray member of the Horton Association, 
develo ed on deep, strongly calcareous, medium 
to mo i erately fine textured glacial till. These soils 
occur on the Upper slopes of the undulating and 
gently rolling topography of Turtle Mountain. 
They have clay loam surface texture, slow permea- 
bility and rapid surface runoff. They are well 
drained, occasionally slightly stony and some are 
cultivated. The undisturbed sites have native 
stands of Poplar, Birch, and Oak. In the cultivated 
state they are moderately to strongly susceptible 
to erosion. 

PARTRIDGE SERIES - Pg (9,917 acres) 
The Partridge series is the poorly drained, Car- 

bonated Rego Humic Gleysol member of the Bede 
Association, developed on deep (>40 inches), 
strongly calcareous, coarse textured gravelly del- 
tait, beach and outwash deposits. This soi1 occurs 
in depressional positions, has moderate permea- 
bility and very slow surface runoff. The depth to 
groundwater is usually less than 3 feet. The native 
vegetation consists of Slough Grasses, Smart 
Weeds, Spear Grass and Willows. 

A typical profile has a black Ahg horizons 4 
to 8 inches thick, a gray Ccag horizon 4 to 8 inches 
thick, a light brownish gray Ckg horizon with 
prominent iron staining and abundant mottling. 

Analytical and morphological data for this series 
are presented below. 
Ahkg - 0 to 7 inches, black (IOYR 2/1 m) gray (IOYR 5/l.d) 

medium sandy loam; weakly coarse columnar; frta- 
ble when moist; abru t, smooth boundary; very 
strongly calcareous; pHp7.9. 

AC - 7 to 10 inches, dark gray (LOYR 4/1 m) gray to li ht 
gray (10YR 611 d) medium sandy loam; we 91, 
coarse columnar; friable when moist; clear, broken 
boundary; strongly calcareous; pH 7.9. 

Ckg - 10 to 14 inches. gray (5Y 5/1 m) light gray (10YR 
7/ 1 d) medium sandy loam; structureless; very fria- 
ble when moist; clear. wavy boundary; strongly 
calcareous; pH 7.9. 

Ckg2 - 14 to 22 inches, Ii ht olive brown (2.5Y 5/4 m) light 
brownish gray (1 & R 6/2 d) coarse Sand; structure- 
less; loose when moist and dry; abru t, smooth 
boundary; moderately calcareous; pH 7. 57 

Ckg3 - 22 to 38 inches. ellowish brown (LOYR 5/7 m) 
yellowish brown (1 i; YR 5/6 d) coarse Sand; few, fine, 
faint iron mottles; structureless; loose when moist 
and dry; smooth wavy boundary; stronglycalcareous; 
pH 8.0. 

Ckg4 - 38 inches plus, 
F.. B 

ellowish brown (10YR 5/8 m) very 
ale brown (1 YR 7/4 d) coarse Sand; few, fine, 

amt non mottles; structureless; loose when moist 
and dry; strongly calcareous; pH 7.9. 

PENDENNIS SERIES - Pd (356 acres) 
The Pendennis series is the well to moderately 

well drained, Orthic Black member of the Carniege 
Association developed on thin (10 to 38 inches), 
weakly to moderately calcareous, coarse textured 
lacustrine mantle on glacial till. A substantial 
coarse textured gravelly layer (2 to 30 inches) 
occurs at the contact. This soi1 has a fine sandy 
surface texture, complex gently sloping topog- 
raphy, moderately rapid permeability and moder- 
ate surface runoff. The estimated depth to water 
table is approximately 10 feet. The surface is non- 
stony and cultivated. 

The soi1 is characterized by black Ap horizons 
5 to 6 inches thick, Brown Bm horizons 5 to 6 
inches thick, yellowish brown BC horizons 3 to 
5 inches thick, overlying gravelly, pale brown IICk 
horizons 4 to 12 inches thick, and light yellowish 
brown IIICk horizons with faint iron mottling and 
staining. 

The Pendennis series resembles the Chaucer 
series except that the Pendennis series is underlain 
by glacial till. 

Analytical and morphological data are presented 
below. 

AP -0 to 6 inches, black to very dark brown (IOYR 
2/1.5 m) very dark gray to dark gray (IOYR 3.5/1 d) 
coarse sandy loam; structureless; very frrable when 
moist; abrupt, smooth boundary; pH 7.5. 

TABLE 3.44 
Analysis of Partridge Series 

(NC NE 29-3-28W) 

Exch. 

Hori- Depth Text. Sand Silt C? 
zen inches Class % % 

cap. Soluble Salts 
Gond. CaCO, Cal- Dolo- Org. Total m.e./ (meq/O 

mmhos/ Equiv. cite mite C N UN 100gm. 
% % % % % Ratio soi1 Ca* Mg* Na+ cl- SO; 

Ahkgl 1-2 - - - - 8.1 1.7 17.1 13.5 3.3 9.42 0.75 13 - 2.5 11.2 0.6 1.6 12.9 

Ahkg2 2-7 SL 55 26 19 7.9 0.9 28.2 25.3 2.7 3.91 0.38 10 - - - - - - 
AC 7-10 SL 67 15 18 7.9 0.8 21.8 16.3 5.0 0.81 0.07 12 - - - - - - 
Ckg 10-14 SL 74 11 15 7.9 0.9 17.6 14.0 3.3 - - - - - - - - - 
Ckg2 14-22 COS 88 7 5 7.0 0.7 12.3 7.5 4.4 - - - - - - - - - 
Ckg3 22.38 COS 91 7 2 8.0 0.5 17.2 9.3 7.3 - - - - - - - - - 

Ckg4 38+ COS 92 6 2 7.9 0.4 17.0 7.9 8.4 - - - - 
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TABLE 3.45 
Analysis of Pendennis Series 

(WC 27-3-27W) 

Exch. 
Cap Exchangeable Cations 

Cond. CaCO, Cal- Dolo- Org. Total l-me./ me /lOOgm. 
HOW Depth Text. Clay pH mmhos/ Equiv. c1te mite C N C/N 100gm 
73” inches Cl?JSS Fd Si’t % % CaCI, cm % % % % % Ratio soil Ca* Mg+ K’ Na’ 

AP O-6 C&L 61 25 14 7.5 0.7 00 0.0 0.0 2.14 0.17 13 17.6 14.5 3 6 0.8 2.5 

Bm 6-12 FSL 61 26 13 7.6 0.4 0.0 0.0 0.0 1.28 0.11 12 14.6 12.7 3.1 0.4 2.4 
BC 12-l 5 VFSL 70 22 8 7.8 0.7 12.3 2.9 8.7 0.73 0.09 8 - - 

IICkgj 15-18 C&L 76 14 10 7.9 04 19.6 11.8 7.3 - - - - - - - - 

IICkgj2 18.21 COS 88 8 5 8.0 0.4 20 0 7.7 11.3 - - - - - - - - 

IICkg3 21-25 COS 90 5 5 7.9 0.4 21.9 a.7 12.1 - - - - - - 

IICkg4 25-28 LCoS a5 7 8 8.1 0.5 21.9 8.7 12.3 - - - - - - - - 
IIICkgj 28-33 SiL 

z 

75 20 a.0 0.7 25.4 11.0 13.2 - - - - - - - - 

lIICkgj2 33-42 SiL 69 22 8.1 05 21.8 7.7 13.1 - - - - - - - - 

IIICkgj3 42-51 SiL 20 63 17 8.1 0.4 23.2 8.8 13.2 - - - - - - - - 
lllCkgj4 51+ L 38 44 18 8.1 0.6 16.9 3.9 12.0 - - - - - - 

Bm 

BC 

IICkgj 

IICkgj2 

IICkgi3 

IICkgj4 

IIICkgi 

- 6 to 12 inches, dark brown to brown (IOYR 413 m 
and d) fine sandy loam; moderate medium blocky; 
very friable when moist; abrupt, wavy boundary: 
pH 7.6. 

- 12 to 15 inches, dark brown (10YR 313 m) yellowish 
brown (IOYR 5/4 d) ver 
medium blocky; 

fine sandy loam; moderate 
ve 7 t?iable when moist; abrupt. 

wavy boundary; mo erately calcareous; pH 7.8. 
- 15 to 18 inches, pale brown (10YR 6/3 m) very pale 

brown (IOYR 8/3 d) few, fine, faint iron mottles: 
coarse sandy loam (gravel); structureless; loose when 
moist; clear broken boundary; strongly calcareous: 
pH 7.9. 

- 18 to 21 inches, dark brown to brown (7.5YR 4/4 m) 
yellowish brown (LOYR 5/4 d) coarse sandy (grave]): 
few, fine, faint iron and man anese mottles: struc- 
tureless; loose when moist; f 
strongly calcareous; pH 8.0. 

c ear, wavy boundary; 

- 21 to 25 inches, dark yellowish brown (IOYR 414 m) 
brown (IOYR 5/3 d) coarse sand (gravel); few, fine. 
faint iron mottles; structureless; loose when moist: 
clear, wavy boundary; strongly calcareous; pH 7.9. 

-25 to 28 inchesstrong brown (7.5YR 516 m) yellow- 
ish brown (IOYR 516 d) loamy coarse sand 
(gravel); few, titre; faint iron mottles; structureless; 
loose when motst; abrupt, smooth boundary: 
strongly calcareous; pH 8.1. 

- 28 to 33 inches, light yellowish brown (2.5Y 614 m) 
light olive brown to olive yellow (2.5Y 5.516 d) silt 
loam till; few, fine, faint iron mottles; weak. fine 

ranular; 
% oundary; 

slightly plastic when wet; clear, smooth 
very strongly calcareous; pH 8.0. 

IIICkgjZ- 33 to 42 inches, brownish yellow to ellow (IOYR 
6.5/6 m) pale yellow (2.5Y 7/4 d) silt oam ttll; few, r 
fine, faint iron mottles; weak, fine granular; slightly 
plastic when wet; clear, wavy boundary; strongly 
calcareous; pH 8.1. 

IIICkg3- 42 to 5 1 inches, brownish yellow (IOYR 6/6 m) pale 
yellow (2.5Y 7/4 d) silt loam till; few, fine. faint 
non mottles; weak, fine granular; slightly plastic 
when wet; clear, wavy boundary; strongly cal- 
careous; pH 8.1. 

IIICkgi4- 51 inches lus, brown (IOYR 5/3 m) pale yellow 
(2.5Y 7/4 ) loam till; few, fine, faint iron mottles; B 
weak, fine subangular blocky; slightly plastic when 
wet; strongly calcareous; pH 8.1. 

PIERSON SERIES - Pn (114 acres) 
The Pierson series is the poorly drained, Car- 

bonated Rego Humic Gleysol member of the 
George Lake Association, developed on thin (10 

to 40 inches), weakly to moderately calcareous, 
moderately coarse textured lacustrine sediments 
overlying coarse textured gravelly deltaic beach 
and outwash deposits. This soi1 has a loamy very 
fine sand surface texture, depressional to nearly 
level topography, moderate permeability and slow 
surface runoff. Surface ponding and flooding are 
common on these soils. The soi1 is poorly drained 
and has a water table within 3 feet of the surface 
for most of the growing season. 

PIPESTONE SERIES - PS (1,92 1 acres) 
The Pipestone series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Pipestone Association, developed on deep (greater 
than 40 inches), weakly to moderately calcareous, 
fine textured lacustrine and alluvial sediments. 
These soils have nearly level topography, light clay 
surface texture, very slow permeability and slow 
surface runoff. This soi1 is imperfectly drained and 
has an estimated depth to water table of 7 to 10 
feet. These soils are usually cultivated and produce 
excellent crops. Weak to moderate salinity may 
be present in some soils. 

PLUM CREEK SERIES - Pk ( 1,17 1 acres) 
The Plum Creek series is the imperfectly drained, 

Gleyed Orthic Regosol member of the Lyleton 
Association, developed on deep (greater than 40 
inches), moderately calcareous, coarse to moder- 
ately coarse textured lacustrine sediments. This soi1 
has a loamy very fine sand surface texture, gently 
undulating topography, moderate permeability 
and slow surface runoff. The estimated depth to 
water table during the growing season is 5 to 7 
feet. Deposition of eroded material may be 
common on these soils under cultivation. 

PLUM LAKE SERIES - Pl (579 acres) 
The Plum Lake series is the poorly drained, 

Carbonated Rego Humic Gleysol member of the 
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Lyleton Association, developed on deep (greater 
than 40 inches), moderately calcareous coarse to 
moderately coarse textured lacustrine sediments. 
They are poorly drained, and have a water table 
within 3 feet of ground level throughout most of 
the year. They have a loamy, very fine sand surface 
texture and occur in depressional areas. They have 
moderately good permeability but no surface 
runoff. Surface ponding or flooding is a common 
occurrence in the spring and after heavy summer 
rains. Some of these soils may be saline. 

RALSTON SERIES - Rn (11,570 acres) 
The Ralston series is the imperfectly drained, 

Gleyed Orthic Regosol member of the Grande 
Clairiere Association, developed on deep, weakly 
to noncalcareous, coarse textured aeolian deposits. 
This soi1 has a fine sandy surface texture, rapid 
permeability, no surface runoff and occurs in lower 
slope and depressional positions of undulating 
duned topography. The drainage is imperfect and 
the water table occurs within 10 feet of the surface. 
The vegetation consists of poplar, aspen, rose 
bushes, willows, saskatoons and various shrubs. 
The majority of Ralston soils occur in the dune 
area around Grande Clairiere in the north central 
part of the map area. These soils have a weakly 
developed Ah horizon and have been stabilized 
for 30 to 60 years as is indicated by the tree growth. 
Occasionally, these soils are cultivated but most, 
when used, are used for grazing. Many Ralston 
soils have a dark gray to black band 2 to 4 inches 
thick containing iron and manganese concretions 
within 3 feet of the surface. This layer appears 
to affect the moisture regime of this soi1 because 
it is less permeable than the soi1 above and below. 

This soi1 is characterized by partially decom- 
posed L-H horizons 2 to 4 inches thick, gray to 
dark gray Ah horizons 2 to 8 inches thick, pale 
brown C horizons and commonly a grayish brown 
to brown band 12 to 24 inches thick containing 
abundant iron and maganese concretions, mottles 
and stains. 

A representative profile description of the Ral- 
ston series presented below. 
L-H - 2 îo 0 inches, partially decomposed poplar leaves, 

grasses, shrubs and weeds; clear, smooth boundary. 
Ah -0 to 2.5 inches, gray to dark gray (IOYR 4.5/1 d, 

10YR 3/2 m) fine Sand; structureless; loose when 
moist and dry; slightly acid in reaction; pH 5.8; 
grades with a clear smooth boundary into- 

Cl - 2.5 to 7 inches, pale brown (IOYR 6/3 d, IOYR 
4/2 m) fine Sand; structureless; soft and loose when 
moist and dry; slightly acid m reaction; pH 6.20; 
grades with a clear, smooth boundary into- 

c2 - 7 to 22inches, pale brown (lOYR6/3 d, lOYR4/2 m) 
fine Sand, structureless; loose when dry and moist; 
slightl acid in reaction; pH 6.3; grades with a clear, 
smoot h boundary into- 

cgj3 - 22 to 25 inches, light brownish gray (IOYR 612 d, 
10YR 4.5/4 m) fine Sand; structureless; sli 

pH 6.2; soft when wet and dry; dark red c! 
htly acid; 

tsh brown 
(5YR 3/3 stains (Mn)); grades with a clear, smooth 
boundary into - 

cgj4 -25 to 27 inches, gra ish brown to brown (IOYR 512.5 
d, IOYR 3.5/1 m) f? ne Sand; structureless; soft when 
moist and dry; slightly basic; pH 7.72; very dark 
brown (IOYR 2/2) stains (Mn); grading with a clear 
boundary into- 

cgj5 -27 to 36 inches, gray (IOYR 5/1 d, 1OYR 2/2m) 
fine Sand; structureless; loose when moist and dry; 
moderately acid in reaction; pH 5.57; with some 
dark yellowish brown (IOYR 4/4) (Mn) stains; clear, 
smooth boundary grading into- 

2Cgj6 - 36 to 48 inches, gray (10YR 5/1 d, 10YR 3/4m) 
fine Sand; structureless; moderately acid in reactjon; 
pH 5.55; loose when moist and dry; slight stammg; 
clear smooth boundary grading into- 

cg7 - 48 to 60 inches, pale brown (IOYR 6/3 d, 1OYR 
4/4 m) fine Sand; slightly acid in reaction; pH 5.75; 
structureless; dark reddish brown(5YR3/4) staining. 

REAPER SERIES - Rp (7,402 acres) 
The Reaper series is the well drained, Orthic 

Black member of the Reaper Association, 
developed on thin (less than 40 inches), moderately 
to strongly calcareous, coarse textured glacial 
material overlying unconsolidated coarse textured 
Boissevain sandstone. These soils usually have 
sandy loam surface textures, complex gently slop- 
ing topography, moderate permeability, and 
moderate surface runoff. Under cultivation, 
Reaper soils are moderately susceptible to erosion 
by wind and water, and in many cases, much of 
the Ah horizon has been removed, to the extent 
that the B horizon comprises a high proportion 
of the plow layer. Reaper soils usually occur on 
the Upper slope and knoll position. 

REBECCA SERIES - Ra (5,758 acres) 
The Rebecca series is the poorly drained, saline, 

Carbonated Rego Humic Gleysol member of the 
Whitewater Association, developed on deep 
(greater than 40 inches), strongly calcareous, 
moderately fine to fine textured saline lacustrine 
sediments. These soils occur primarily in the vicin- 
ity of Whitewater Lake. This soi1 has level to 
depressional topography, slow permeability and no 
surface runoff. The water table is within 3 feet 
of the surface during most of the growing season. 
The native vegetation consists of fox tail, sour dock, 
sowthistle, various species of salt tolerant slough 
grass and some species of ground mass. The subsoil 
may contain small stones but it is more common 
to find large gypsum rosettes at depths up to 16 
feet. Some Rebecca soils are used for pasture, but 
it soon deteriorates with massive infestations of 
wild foxtail. Some are used for native hay produc- 
tion particularly around the west end of White- 
water Lake. 

Rebecca soils are characterized by very dark gray 
Ahsg horizons 4 to 10 inches thick, dark gray to 
gray AC horizons 5 to 6 inches thick and gray 
Cskg horizons. Some of these soils may have thin 
(2 to 5 inches) layers of light gray calcareous sandy 
material on the surface which are probably beach 
sand deposits resulting from water and wave ero- 
sion. The Ah below this sand cracks in dry condi- 
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TABLE 3.46 

Analysis of Rebecca Series 
(NE 36-3-21 W) 

. 

Exch. 
cap. Soluble Salts 

Gond. CaCO, Cal~ Dolo- Org Total m e./ meq 10 
HCII- Depth 
mn 

,“ches c’p& S;d :z Ci’ ,.;,, m;y ‘y cc “” 2 ; R”at; ‘OZsm yFMg”-;;.y~;~;;, 

L-H 2.0 - - - - 7.6 08 27 18 0 9 19.4 1.35 14 60.9 - - - - - - 

Ahk O-2 CL 34 33 33 8 1 1.4 21 3 164 45 2.6 0.24 11 19.6 - - - - - - 

Ahskg 2-11 C 25 31 44 84 7.0 246 203 39 1.5 0.14 11 19.7 13 36 64 46 105 4 

AC 11.18 C 13 36 51 86 10.9 223 170 49 0.9 0 09 11 24.1 41 54 97 48 182 4 

Cskg 18-29 Sic 9 44 47 85 11 6 163 124 36 0.6 0.06 9 26.1 20 87 100 52 200 3 

IICskQ 29-37 CL 22 49 29 8 8 13.3 24 4 15.6 8 4 - - - 14.1 10 117 122 5.2 244 2 

IICskg2 37+ SiL 26 51 23 8 7 16.4 237 126 102 - - - 12.4 20 163 149 75 320 8 

tions and has very coarse prismatic structure akin 
to solonetzic soils. Areas of Rebecca soils are clo- 
sely associated with the slightly better drained 
Whitewater soils and the less well drained Verner 
Lake soils which have much deeper overlying sand 
and grave1 surface deposits. Most of the water 
ponded on Rebecca soils is lost by evaporation 
and evapotranspiration rather than by surface 
runoff. Rebecca soils are frequently flooded, in the 
spring, after heavy rains and in some cases, when 
strong winds blow the waters from Whitewater 
Lake onto these level soils. 

Analytical and morphological data for a repre- 
sentative profile are presented below. 
L-H - 2 to 0 inches, abrupt, smooth boundary: weakly 

calcareous; pH 7.6. 
Ahk - 0 to 2 inches, dark gray (LOYR 4/ 1 m) gray (IOYR 

5/5.1 d) clay loam; massive; hard. 
smooth boundary; strongly calcareous: 

dr ‘; abrupt. 
p tI 8.1. 

Ahskg - 2 to 11 inches, very dark gray (IOYR 3/1 m) rav 
(10YR 5/ 1 d) clay; weak, coarse prismatic brea &. - mg 
to strong medium granular; friable when moist. hard 
;&~~;yweg~~;~i,e,p3;;& gp4fndary; strongly cal- 

AC - 11 to 18 inches, very dark 

K. 
ray to gray (10YR 4.511 d P 

ray (10YR 3/1 m) dark 
clay; weak, fine ranu- 

ar. friable when moist, hard when dry: JEuse. 
smooth boundary: strongly calcareous; moderately 
saline; pH 8.6. 

Cskg - 18 to 29 inches, dark gray (IOYR 4/ 1 m) gray ( IOYR 
5.5/1 d) silty clay; weak, fine granular; friable when 
moist, hard when dry; abrupt, wavy boundary: 
strongly calcareous; moderately saline; pH 8.5. 

IICskg - 29 to 37 inches. olive (5Y 5/3 m) pale yellow (5Y 
7/3 d) clay loam till: few. fine, faint iron mottles: 
massive; friable when moist: diffuse boundary: 
strongly calcareous; moderately saline: pH 8.8. 

IICskg2 - 37 inches plus. olive (5Y 5/3 m) pale yellow (5Y 
713 d) silt loam till; few. fine, faint iron mottles; 
massive; friable when moist; strongly calcareous; 
strongly calcareous; strongly saline; pH 8.7. 

Note - It is not common to tînd till within 40 inches of 
the soi1 surface. 

REGENT SERIES - Rg(7,914acres) 
The Regent series is the imperfectly drained, 

Gleyed Orthic Black member of the Ryerson 
Association, developed on deep (greater than 40 
inches) strongly calcareous, medium to moderately 
fine textured glacial till. The till is composed of 
mixed materials derived from shale, limestone, and 
granitic rock. A thin overlay (less than 10 inches) 
may occur on some soils. The topography is gently 
sloping, permeability is moderate, and surface 
runoff is slow. These soils are imperfectly drained, 
occur in lower slope and depressional positions and 
are cultivated. Ryerson and Hazeldean soils are 
commonly found in close association with Regent 
soils. The depth to water table in Regent soils is 
estimated at approximately 7 feet during the grow- 
ing season. These soils are occasionally weakly 
saline and sometimes have a few isolated stones 
on the surface. 

A typical profile of the Regent series has a black 
Ap 4 to 6 inches thick, a very dark grayish brown 

TABLE 3.47 

Analysis of Regent Series 
(SE VI 27-3-26W) 

Exch. 
Cap. Exchangaable Cations 

m.e./ 
Hori- Depth Text. Sand Silt 

Cond. CaCO, Cal- Dolo- Org. Total 
Clay pH mmhos/ Eqw cite mite C 

m.e./lOOgm. 
N 

inches Glass % % % CaCI, cm 
C/N 100gm. 

zen % % % % % Ratio soi1 Ca+- Mg+ K’ Na+ H+ 

AP O-6 L 44 36 20 6.3 07 - - - 2.3 0.2 13.8 17.0 - - - - - 

8mgi 6-1 1 L 39 37 24 6.5 05 - - - 1.3 0.1 13.1 17 4 9.3 7.9 0.2 0.2 0.8 

Soluble Salts (meo/! 

Ca+ Mg+ Na+ SO,= Cl- HCO,- 

BC 11.12 L 44 32 26 7.7 1.2 12 4 54 6.4 1.2 0.1 12.9 17.1 - - - - - - 

W 12’ L 41 33 26 8.3 2.4 19.7 11.6 7.4 - - - 10.7 1.3 55 22.3 26.8 0.8 4.2 
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Bmg 4 to 6 inches thick, a grayish brown to white 
Cca horizon 7 to 10 inches thick and a light olive 
brown Ck horizon. 

Analytical and morphological data are presented 
below. 
AP - 0 to 6 inches, black to very dark gra (IOYR 2.511 m) 

very dark,gray to dark gray (lOY# 3.5/1 d) loam: 
massive; frtab e when moist; abrupt, smooth bound- 
ary; pH 6.3. 

Bmgi - 6 to 11 inches, ver dark brown to dark brown (IOYR 
3/2.5 m) dark ye lowtsh brown to yellowish brown Y 
(IOYR 4.5/4 d) loam; moderate coarse to medium 
columnar breaking to moderate, fine subangular 
blocky; friable when moist; abrupt, smooth bound- 
ary; pH 6.5. 

BC - 1 ito- 12 inches, dark brown (IOYR 3/3 m) yellowish 
brown to lieht vellowish brown (IOYR 5.514 d) loam; 
moderate, Foarse to medium columnar breakin 

a 
to 

moderate, fine subangular blocky; friable w en 
moist; clear, irregular boundary; moderately cal- 
careous; pH 6.3. 

Ckgj - 12 inches plus. 
pale brown (1 B 

ellowish brown (IOYR 5/4 m) very 
YR 713 d) loam; massive; friable 

when moist; few, fine. faint iron mottles; strongly 
calcareous; pH 8.3. 

RESTON SERIES - Re (1,073 acres) 
The Reston series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Chaucer Association, developed on thin (10 to 40 
inches), weakly to moderately calcareous, coarse 
textured lacustrine deposits overlying coarse tex- 
tured, gravelly deltaic, beach and outwash deposits. 
This soi1 has a loamy fine sand surface texture, 
gently sloping topography, moderate permeability 
and slow surface runoff. The estimated depth to 
water table is about 3 feet during the growing 
season. 

RHODES SERIES - Rh (127 acres) 
The Rhodes series is the well drained, Rego 

Black member of the Terence Association, 
developed on thin (10 to 40 inches), weakly to 
moderately calcareous, coarse textured lacustrine 
sediments overlying strongly calcareous, medium 
to moderately fine textured glacial till. A very thin 
(less than 2 inches) gravelly pebble line may occur 
at the contact. This soi1 usually has a loamy fine 
sand surface texture, gently undulating topog- 
raphy, moderate permeability and moderate sur- 
face runoff. This soi1 is moderately well drained 
and occurs in Upper slope positions. In the cul- 
tivated state, it is moderately susceptible to erosion. 

The Rhodes series resembles the Stanton series 
of the Souris Association. The only difference is 
the Rhodes series is underlain by glacial till. 

RUTLEDGE SERIES - Ru (7,662 acres) 
The Rutledge series is the imperfectly drained, 

Gleyed Orthic Regosol member of the Grande 
Clairiere Association, developed on deep, weakly 
to noncalcareous coarse textured aeolian deposits. 
These soils occur on lower and middle slope posi- 
tions in areas of undulating duned topography. 

They have rapid permeability, no surface runoff 
and a water table at approximately 10 feet. They 
may have a thin L-H surface horizon. They are 
gleyed and imperfectly drained with prominent 
iron staining and a few iron concretions in the 
top 3 feet of soil. They usually have coarse grass 
type vegetation and are used mainly as pasture. 
Ralston and Grande Clairiere soils are found in 
close association with Rutledge soils. 

RYERSON SERIES - Ry (265,946 acres) 
The Ryerson series is the well drained, Orthic 

Black member of the Ryerson Association, 
developed on deep (greater than 40 inches), 
strongly calcareous, medium to moderately fine 
textured glacial till. The coarse fragments in the 
till are composed of shales, limestones, and granitic 
rocks. The surface (0 to 10 inches) may have a 
variable texture although the most common tex- 
tures range from loam to clay loam. These soils 
occur over an extensive area along the western 
side of the map area and are found in the Upper 
and mid slope positions of complex topography. 
The percentage of Ryerson soils in complex map 
units tends to increase with increasing slopes and 
decrease in areas of nearly level to depressional 
slopes. Ryerson soils are most abundant in un- 
dulating to gently rolling topography. 

This soi1 has moderate permeability, moderate 
surface runoff, is well to moderately well drained, 
non-saline and cultivated. In some areas it is 
slightly to moderately stony. It usually produces 
excellent crops. The depth to water table is es- 
timated at 10 to 13 feet during the growing season. 

Ryerson profiles are generally thin with the 
entire depth of Ah and occasionally the Upper part 

Figure 3.12 

Moderately to severely eroded knolls of the Ryerson till plain 
near Fairfax. 
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Figure 3.13 
Ryerson. Orthic Black, developed on medium to moderately 

fine textured glacial till. 

of the Bm horizon incorporated into the Ap 
horizon. The Ap horizon, therefore, tends to be 
thin (3 to 5 inches thick) and dark gray in color. 
The Bm horizon is quite variable in thickness 
ranging from 4 to 12 inches depending on the 
topography and amount of mechanical distur- 
bance. The Bm horizons are characterized by, 

moderate, fine prismatic to weak, moderate, 
medium granular structure and a dark grayish 
brown color. A light gray Cca horizon, 8 to 12 
inches thick, commonly occurs below the Bm 
horizon. The pale brown to yellowish brown C 
horizon may contain weak concentrations of 
soluble salts, lime carbonates, and prominent iron 
mottles and concretions. 

Analytical and morphological data for the Ryer- 
son series are presented below. 

AP - 0 to 8 inches, black (IOYR 211 m) to ver 
(IOYR 311 d) loam; friable when moist, s i: 

dark gray 
tghtly hard 

when dry; abrupt, smooth boundary; weakly cal- 
careous; pH 7.5. 

Bml - 8 to 15 inches, very dark brown (IOYR 2/2 m) to 
dark grayish brown (IOYR 411 d) loam; moderate, 
medium prismatic breakink to fine subangular 
blocky; frtable when motst, s rghtly hard when dry; 
abrupt, smooth boundary; noncalcareous; pH 7.5. 

Bm2 - 15 to 18 inches, black (IOYR 2/1 m) very dark gray 
(IOYR 311 d) clay loam; moderate, medium pris- 
mattc breakin 
when moist; k 

to fine subangular blocky; friable 

pH 1.7. 
c ear, wavy boundary; noncalcareous; 

BC - 18 to 21 inches, light olive brown (2.5Y 5/4 m) light 
gray (2SY 7/1 d) loam; structureless; friable when 
moist; gradua], smooth boundary; strongly cal- 
careous; pH 8.2. 

Ccasg - 21 to 40 inches, light olive brown (2.5Y 514 m) light 
gray (2.5Y 712 d) loam; structureless; friable when 
motst; gradual, wavy boundary; very strongly cal- 
careous; weak iron staining; some gypsum crystals. 
weakly saline; pH 8.3. 

Cskgjl - 40 to 54 inches, light olive brown (2.5Y 5/4 m) light 
gray (2.5Y 712 d) loam; structureless; friable when 
moist; abrupt, smooth boundary; strongl cal 
careous; prominent dark red (2.5YR 316 7. - rron 
mottles; gypsum crystals, weakly saline; abrupt, 
smooth boundary; pH 8.3. 

Cskgj2 - 54 to 66 inches, light olive brown (2.5Y 514 m) light 
gray (2.5Y 712 d) loam; structureless; friable when 
moist; abrupt, smooth boundary; strongly cal- 
careous; distinct iron staining; gypsum crystals, 
moderately saline; pH 8.3. 

Cskgj3 - 66 inches 
gray (2.5 F 

lus, light olive brown (2.5Y 514 m) light 
712 d) loam: structureless; friable; 

strongly calcareous; few, faint iron staining; gypsum 
crystals, moderately saline; pH 8.2. 

TABLE 3.48 
Analysis of Ryerson Series 

(SE 13-3-24W) 

Exch. 

Hori- Depth 
Gond. CaCO, 

cap. 
Cal- Dolo- Org. Total 

Exchangeable Cations 
m.e./ 

Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N 
me./ 100gm - 

ZO” inches Glass % % % CaCI, cm % % % % % ~~ 
C/N lOf,~m. 

Ratio Ca+ Mg* K+ Na++ 

AP O-8 

Bml 8-15 

Bm2 15-18 

BC 18-21 

Ccasgj 21-40 

Cskgjl 40.54 

Cskgj2 54.66 

Cskgj3 66+ 

L 30 48 22 7.5 1.1 

L 27 48 25 7.5 0.6 

L 23 50 27 77 0.7 

L 43 36 21 

L 40 36 24 

L 41 39 20 

L 41 36 23 

L 42 36 22 

8.2 1.2 

8.3 4.8 

8.3 7.3 

8.3 8.8 

8.2 8.6 

12 - - 3.0 0.24 12.5 26.4 

05 - - 1.5 0.26 5.5 23.4 13.6 10.8 0.7 0.4 

0.5 - - 1.4 0.26 5.5 25.2 13.8 13.6 0.6 0.7 

Soluble Salts (meq/f) 

ca+ Mg++ NS- Cl- SOT HCO; 

19 7 10 4 8.6 0.4 0.06 6.3 13.1 - - - - - - 

27 1 162 10.1 - - - 12.2 4.7 34.8 29 0.8 66 2.0 

21 3 10.9 9.6 - - - 12.1 10.4 77 42 1.2 127 3.0 

17 9 8.4 87 - - - 12.5 15.3 100 47 1.5 160 3.0 
20.4 10.5 9.2 - - _ 12.7 9.1 93 43 1.7 143 3.0 
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Morphological and analytical data of a repre- 
sentative Souris profile is presented below. 

*pk - 0 to 6 inches, black (10YR 211 m) loamy sand, weak 
fine granular; very friable when moist, slightl 1 hard 
when dry; abrupt, smooth boundary; weak y cal- i 
careous; pH 7.60. 

Ahk 

AC 

Ckgi 

boundary; weakly calcareous; pH 7.69. 
- 8 to 12 inches, dark ryish brown (10YR 4/2 m) 

loamy fine Sand; smg e gramed; very frrable when 
moist, soft when dry; gradua], smooth boundary: 
moderately calcareous; pH 7.73. 

- 12 to 22 inches, brown (IOYR 513 m) loamy fine 
Sand; single grained; very friable when moist, soft 
when dry; gradual, smooth boundary; moderately 
calcareous; pH 7.79. 

Ckgi2 - 22 inches plus, yellowish brown (IOYR 5/4 m) 
medium Sand; single grained; loose when moist and 
dry; strongly calcareous; pH 7.77. 

SOURIS SALINE - Sa(759acres) 
These soils differ from the normal Souris series 

in having an accumulation of salts within the root- 
ing zone of plants in sufficient quantity to affect 
trop growth. The presence of salts cari be detected 
in the field by erratic trop growth and by the 
presence of white Salt crystals in the profile and/or 
on the soi1 surface. 

STANTON SERIES - St(27,447 acres) 
The Stanton series is the well drained, Orthic 

Black member of the Souris Association, developed 
on Deep (greater than 40 inches), weakly to 
moderately calcareous, coarse textured lacustrine 
sediments. This soi1 has a fine Sand to loamy fine 
Sand surface texture, complex undulating topog- 
raphy, good interna1 drainage, rapid permeability 
and very slow surface runoff. The depth to water 
table is estimated to be 10 feet during the growing 
season. Under cultivation, this soi1 is susceptible 
to wind erosion. 

The Stoney Creek series is the poorly drained, 
Orthic Humic Gleysol member of the Ryerson 
Association, developed on deep, strongly cal- 
careous, medium to moderately fine textured till 
composed of mixed materials containing coarse 
fragments of shale, limestone and granitic rock. 
This soi1 occurs in depressional areas and has slow 
permeability, no surface runoff, a loam to clay 
loam surface texture and an estimated depth to 
water table of less than 3 feet. These soils are 
poorly drained and support lush growths of hydro- 
phytic vegetation such as willows, water hemlock, 
smartweek, and slough grasses. Stoney Creek soils 
usually dry during the summer but remain suscep- 
tible to flooding and water ponding throughout 
the year. These soils cari occur alone in the bottom 
of a depression surrounded by Tilston or Regent 
soils or they cari occur as intermediates between 
Ewart and Tilston soils. 

Stanton soils usually have deep profiles consist- 
ing of black Ap horizons, 4 to 6 inches thick, very 

This soi1 generally has a moderately decomposed 

dark gray Ah horizons, 8 to 10 inches thick, dark 
L-H horizon, 1 to 3 inches thick, a black Ah 

brown to brown Bm horizons 10 to 20 inches thick 
horizon, 5 to 7 inches thick, a gleyed gray brown 

and stratified grayish brown Ck horizons. 
Bmg horizon, 8 to 12 inches thick, a dark gray 
BC horizon, 4 to 8 inches thick, a white Ccag 

Analytical and morphological data are presented 
below. 

AP 

Ah 

- 0 to 5 inches, black to very dark brown (IOYR 
2/1.5 m) very dark gra 
loamy fme Sand; wea k 

to dark gray (IOYR 3.5/1 d) 
, fine granular; loose when 

moist and dry; abrupt, smooth boundary; pH 6.13. 

Bm 
moist and dry; gradual, smoot boundary; pH 6.50. 

- 13 to 20 inches, dark brown (10YR 4/3 m) brown 
(10YR 4.513 d) loamv fine Sand: weak. medium 
prismatic breaking to Geak, medium granular; loose 
when moist and dry; graduai, smooth boundary; 
pH 6.70. 

Ckl - 20 to 27 inches, grayish brown (IOYR 512 m) light 

a 
rayish brown to light gray (IOYR 6.5/2 d) loamy 
ne Sand; structureless to weak fine granular; loose 

when moist, sli htly hard when dry; radual, smooth 
boundary; mo % erately calcareous; p a 7.54. 

Ck2 - 27 to 40 inches, grayish brown (25Y 5/2 m) light 
brownish gray (2.5Y 6/2 d) loam fine Sand; struc- 
tureless to weak, fine granular; oose when moist, Y 
soft when dry; moderately calcareous; pH 7.62. 

STONEY CREEK SERIES - Sk(3,943 acres) 

TABLE 3.50 
Analysis of Stanton Series 

(SW SE 17-6-23W) 

Exch 
cap. Exchangeable Cations 

Hori- Depth 
Cond. CaCO, Cal- Dolo- Org. Total m.e./ 

Text. Sand Silt ‘&y 
m.e./lOOgm. 

cite 
~ inches Class 

mite C N 
zen % % % 

mmhos/ Equiv. 
ca:,, cm % % 

UN 100gm. 
% % % Ratio soil Ca’+ Mg’+ K+ Na” H+ 

AP o-5 LFS 79 12 9 6.1 0.4 - - - 2.22 - - 8.73 8.3 0.7 0.4 0.1 0.4 
Ah 5-13 VFSL 78 9 13 6 5 0.2 - - - 1.31 - - 10.07 8.3 2.0 0.3 0.1 0.3 
Bm 13-20 LFS 82 8 10 6.7 0.2 - - - 0.67 - - 9.04 7.4 1 2 0.2 0.1 0.1 
Ck 20-27 LFS 83 8 9 7.5 0.3 12.2 7.6 4.2 - - - - - 

Ck2 27.40 LFS 82 8 10 -- 7.6 0.3 11.3 6.9 3.9 - - - - - - - - _ 
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TABLE 3.51 
Analysis of Stoney Creek Series 

(SW ‘/4 18-3-2 1 W) 

Exch. 
cap. Soluble Salts 

Hori- Depth 
Cond. C$C& Cal- Oc$- Org. Total m.e. / w-2/0 

Text. Sand .S$ Clay pH mmhos/ Eq;v. cGOe ~III~ C N C/N 100gm. 
ZOll inches Glass % % CaCI, cm % % Ratio soil Ca’+ Mg++ Na++ SO,,= CI- HCO, 

LH 3-o - - - - 5.8 4.5 - - - 9.1 0.4 20.6 15.6 29.2 21.1 9.4 58 6 1.1 5.0 
Ah O-7 CL 38 30 32 6.3 1.6 - - - 7 9 0.6 13.1 12.4 8.1 6.5 4.4 10 2 0.7 6.6 

Bw 7-18 CL 36 26 38 7.6 1.3 - - - 0.6 0.1 9.7 13.2 - - - - - - 
BC 18.30 CL 28 39 23 7.7 1.5 - - - 0.4 0.0 9.0 21.9 9.5 5.1 3.2 10.3 1.8 3.2 
Ccag 30-40 SiCL 7 63 30 7.8 1.4 30.5 20.6 9.1 - - - 16.7 - 
Ckg 40’ L 29 45 26 7.8 1.3 21.2 10.6 9.8 - - - 18.9 - _ _ _ - - 

horizon, 4 to 8 inches thick and a light gray Ckg 
horizon. 

Analytical and morphological d.ata for a repre- 
sentative profile of the Stoney Creek series are 
presented below. 

L-H 
Ah 

Bmg 

BC 

Ccag 

Ckg 

- 3 to 0 inches. 
- 0 to 7 inches, black (IOYR 2/1 m) ver dark ray 

(LOYR 3/1 d) clay loam; amorphous; friable w%en 
moist; abrupt, smooth boundary; pH 6.2. 

- 7 to 18 inches, 
brown to light rowmsh gray (10YR 5.512 d) cla % 

rayish brown (2.5Y 5/2 m) grayish 

Y loam; amorphous; friable when moist; gradua, 
smooth boundary; pH 7.6. 

- 18 to 30 inches, dark gray to dark grayish brown 
(10YR 4/1.5 m) light gray (IOYR 7/1 d) clay loam; 
amorphous; friable when moist; clear, wavy bound- 
ary; pH 7.7. 

- 30 to 40inches, lightgray(lOYR7/1 m) white (10YR 
8/1 d) silty clay loam; amorphous; friable when 
moist; gradual, irregular boundary; very strongly 
calcareous; pH 7.8. 

- 40 inches 
gray(lOYie712Jj . 

lus, Ii ht olive brown (2.5Y 513 m) light 
loam, amorphous; friable, molst; 

strongly calcareous; pH 7.8. 

SWITZER SERIES - Sw (12,525 acres) 
The Switzer series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Lyleton Association, developed on deep, moder- 
ately calcareous, coarse to moderately coarse tex- 
tured lacustrine deposits. This soi1 has a loamy 
very fine sand surface texture, complex gently 
undulating topography, imperfect drainage, 

moderate permeability, and no surface runoff. The 
depth to groundwater during the growing season 
is estimated at less than 7 feet. Switzer soils are 
closely associated with Hartney soils. 

The soi1 profile consists of black Apk horizons, 
5 to 6. inches thick, dark gray AC horizons, 5 to 
6 inches thick, gleyed gray Ccagj horizons, 5 to 
6 inches thick, and stratified gleyed Ckgj horizons. 
A typical Switzer soi1 is described below. 
4’k -0 to 6 inches, black (IOYR 2/1 m) very dark gray 

to dark gray (IOYR 3.511 d) very fine sandy loam; 
weak, fine granular; very friable when moist, soft 
when dry; abrupt, smooth boundary; weakly cai- 
careous; pH 8.0. 

AC - 6 to 12 inches, black to very dark brown (LOYR 

moderately calcareous; pH 
Ccagj - 12 to 16 inches, ra ish brown (IOYR 5/2 m) gray 

toli~htgray(IOY~h;ld)veryfinesandyclayloam: 
wea , medmm granular; friable when moist, slightly 
hard when dry; clear, smooth boundary; very 
strongly calcareous; pH 8.1. 

Ckgjl - 16 to 21 inches, dark gray (LOYR 4/ 1 m) ray (IOYR 

5’1 d) ver. 
H wea , medium 

granular; 
fine sandy clay loam; 

rlable when moist, slightly hard when dry; 
clear, smooth boundary; strongly calcareous; pH 8.0. 

Ckgj2 

Ckg3 - 25 inches lus, yellowish brown to li ht ellowish 
e brown (10 R 5.514 m), pale brown 10 $ Y& 613 d) 

ve 
7 

fine sandy loam; single grain; loose when moist 
an dry; strongly calcareous; pH 7.9. 

TABLE 3.52 
Analysis of Switzer Series 

(NC NE 24-4-27W) 

Exch Soluble Salts 
cap. b-q/0 

Cal- Dolo- Org. Total m.e.1 (saturation extract) 
Hori- Depth 

Cond. CaCO, 
Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. 

zen inches Glass % % % C&I, cm % % % % % Ratio soi1 Ca+ Mg* Na+ cl- SO6 

A+ O-6 VFSL 73 15 12 8.0 3.3 5.3 0.2 4 3 2.3 0.1 23 - 11.7 25.7 12.5 0.7 40.7 
AC 6-12 VFSL 68 15 17 8.2 2.1 15.9 15.9 0.0 1.1 0.1 11 - 2.6 14.3 11.8 0.3 22.8 

Qwj 12-16 VFSL 64 13 23 8.1 1.8 26.6 22.2 4.0 - - - - 1.9 8.4 9.3 1.1 13.8 
Ckgi 16-21 VFSL 65 14 21 8.0 1.5 18.8 15.9 2.6 - - - - 2.1 8.9 8.6 0.8 13.8 
Ckgj2 21-25 VFSL 74 13 13 8.0 1.6 18.6 13.9 4.3 - - - 3.2 8.6 8.9 0.8 18.6 
Ckg3 25’ VFSL 74 18 8 7.9 1.6 22.7 10.2 11.5 - - - - 2.8 5.4 5.6 0.5 9.7 
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SWITZER SALINE - Sx (63 1 acres) 
These soils differ from the normal Switzer series 

in having an accumulation of salts within the root- 
ing zone of plants in sufficient quantity to affect 
trop growth. The presence of salts cari be detected 
in the field by erratic trop growth, and by gray 
white crystals on the ground surface. 

TERENCE SERIES - Te (2,788 acres) 
The Terence series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Terence Association, developed on thin (10 to 40 
inches), weakly to moderately calcareous, coarse 
textured lacustrine sediments overlying strongly 
calcareous, medium to moderately fine textured 
glacial till. A very thin (less than 2 inches) gravelly 
pebble line may occur at the contact. This soi1 has 
a fine sandy loam surface texture, gently undulat- 
ing to depressional topography, moderately slow 
permeability, and very slow surface runoff. 

The Terence series resembles the Souris series 
of the Souris Association. The only difference is 
the Terence series is underlain by glacial till. 

TILSTON SERIES - Tn (20,475 acres) 
The Tilston series is the poorly drained, Humic 

Luvic Gleysol member of the Ryerson Association, 
developed on strongly calcareous, medium to 
moderately fine textured glacial till. The till is 
composed of silts and clays with coarse fragments 
of shale limestone and granitic rock. These soils 
occur in depressional positions and are usually 
developed in stone-free clay loam sediments which 
have been washed into small circular depressions. 
The thickness of these local deposits depends 
largely on the surrounding topography. The 
permeability is moderately slow and there is no 
surface runoff from Tilston soils. The water table 
occurs at or very near the surface most of the year. 

Tilston soils occur in the bottom of closed de- 
pressions which generally occupy higher positions 
in the landscape. They also occur in depressions 
situated in intermediate landscape positions, but 
here they are more commonly found near the edges 
of the depression. The eluvial horizon disappears 

Figure 3.15 
Tilston, Humic Luvic Gleysol of the Ryerson Association. 

developed on medium to moderately fine textured glacial till 

towards the tenter of these depressions and the 
profile grades towards the Stoney Creek series. 
Tilston soils are submerged for moderately short 
periods of time during the year; however, during 
this time, they transmit a large portion of the 
surface water directly to the groundwater zone. 
As a result, the water table occurs very near the 
surface most of the year. 

The native vegetation which invariably charac- 
terizes these soils consists of Lady’s thumb, Poly- 
gonumpersicaria and to a lesser extent slough grass, 
Beckmannia syzigachne. Tilston soils commonly 
have very thin, slightly decomposed L-H horizons, 

TABLE 3.53 
Analysis of Tilston Series 

(NW 54 21-3-23W) 

Exch. 
cap. Exchangeable Cat~ons 

Gond. CaCO, Cal- Dolo- Org. Total m.e./ 
Hori- Depth 

m.e./lOOgm. 

ZO” inches 
l&$ Sand Silt Clay pH mmhos/ Equlv. cite mIte C N 

% 
C/N 100gm. 

% % CaCI, cm % % % % % Ratio soi1 Ca- Mg- K* Na+ H+ 

Ah O-10 SiL 26 51 23 7.5 0.5 - - - 3.8 .3 12.1 27.0 - - - - - 

*eg 10-14 SiL 16 65 19 7.1 0.3 - - .8 .l 8.6 12.7 9.1 2.9 02 - - 

Btg 14-26 !XL 19 43 38 7.0 03 - - .6 .1 6.4 26.8 18.1 3 7 0.4 - 0.1 

IICkg 26’ L 52 34 14 7.7 0.4 20 3 16.8 3.2 - - - 9.0 - - - - - 
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0 to 3 inches thick overlying thin, black Ahe 
horizons, 2 to 3 inches thick. A well developed 
platy gray Aeg horizon, 3 to 7 inches thick grades 
through a dark gray AB horizon, 6 to 8 mches 
thick into a strongly developed dark grayish brown 
Btg horizon which may be up to 16 inches thick. 
The bottom of the Btg grades abruptly into an 
olive gray IICkg horizon. 

Analytical and morphological data are presented 
below. 

- 0 to 10 inches, black (IOYR 2/ 1 m) dark 
4/1 d) silt loam; amorphous; friable w a 

ray (IOYR 
en moist; 

abrupt, clear boundary; pH 7.1. 
- 10 to 14 inches, dark grayish brown to 

k 
rayish brown 

(IOYR 4.512 m) light gray (IOYR 7/ d) srlt loam; 
moderate fine to medium platy; few, fine, faint iron 
mottles; friable when moist; clear, wavy boundary; 
pH 7.5. 

- 14 to 26 inches, ver-y dark gray (LOYR 3/1 m) dark 
gray (10YR 411 d) silty clay loam; moderate fine 
granular; very friable when moist; few, fne, faint 
tron mottles; clear, wavy boundary; pH 7.0. 

- 26 inches plus, rayish brown to light grayish brown 
(2SY 5.5/2 m) t ht gray (2.5Y 7/2 d) loam; seudo 
granular; very 

ff 
rtable when moist; P 

careous; pH 7.7. 
strong y cal- 

TURTLEHEAD SERIES - Th(147 acres) 
The Turtlehead series is the Gleyed Orthic Black 

member of the Bernice Association, developed on 
thin (10 to 40 inches), moderately to strongly cal- 
careous, very coarse textured gravelly deltaic beach 
and outwash deposits overlying strongly cal- 
careous, medium to moderately fine textured gla- 
cial till. This soi1 is imperfectly drained and occurs 
in areas adjacent to outwash deposits and stream 
channels mainly in the western part of the map 
area. The surface material has rapid permeability 
but downward drainage is restricted by the less 
permeable till. Surface runoff is slow; most of the 
water infiltrates the profile where the flow of water 
becomes lateral across the top of the underlying 
till. These soils are used mainly for pasture. 

The Turtlehead series resembles the Cartwright 
series of the Bede Association. The only difference 
is the Turtlehead series is underlain by glacial till. 

Figure 3.16 

Gently rolling slopes of Horton and Turtle Mountain soils. 

TURTLE MOUNTAIN SERIES - Tm (16,556 acres) 
The Turtle Mountain series is the well, drained 

Orthic Gray Luvisol member of the Turtle Moun- 
tain Association, developed on strongly calcareous, 
moderately fine textured glacial till composed of 
silts and clays with fragment inclusions of granitic 
rock limestone and shale. This soi1 has a clay loam 
surface texture, irregular, moderately rolling 
topography and usually occurs at elevations above 
2,000 feet (a.s.1.) in the Turtle Mountains. Permea- 
bility is moderate and surface runoff is rapid. A 
few Turtle Mountain soils are cultivated but most 
exist in the undisturbed state supporting native 
vegetation consisting of aspen, oak, hazel, birch, 
numerous shrubs, grasses and flowers. 

This soi1 consists of moderately decomposed L-H 
horizons, 1 to 2 inches thick, light gray Ae horizons, 
2 to 4 inches thick, dark brown Bt horizons, 8 to 
12 inches thick, yellowish brown BC horizons, 7 
to 10 inches thick and light brownish gray weakly 
calcareous Ck horizons. 

TABLE 3.54 
Analysis of Turtle Mountain Series 

(C-NW ‘h 13-l-21 W) 

Exch. 
Cap. Exchangeable Cations 

Cond. CaCO, Cal- Dolo- Org. Total m.e./ me /lOOgm. 
Hori- Depth Text. Sand Silt Clay mmhos/ Equiv. cite mite C N 
mn inches Class % % % Ca!l* cm % % % % % 

C/N 1OOgm.r;~ 
Ratio soil Mg++ K+ Na* H+ 

~~ 

L-H 2-o - - - - 6.3 0.7 - - - 16.3 1.0 16 56.9 40.4 9.0 0.8 0.0 4.6 

Ae O-3 L 48 34 18 6.2 0.3 - - - 1.3 0.1 13 12.1 8.2 27 0.8 0.1 1 .o 

81 3-13 CL 35 25 40 - - - - - 0.8 0.1 12 24.6 16.1 6.7 1.1 0.1 0.9 

BC 13-22 CL 38 31 31 - - - - - 0.6 0.1 8 20.2 - - - - - 

Ck 22-48 L 40 36 24 7.7 0.3 23 5 12.6 10.0 - - - 15.5 - - - - - 

99 



Analytical and morphological data are presented 
below. 

Analytical and morphological data are presented 
below. 

L-H 

Ae 

Bt 

BC 

Ck 

- 2 to 0 inches, dark reddish brown (SYR 2/2 m) 
abrupt, smooth boundary; pH 6.3. 

- 0 to 3 inches, brown to dark brown (IOYR 4/3 m). 
gray (IOYR 6.511 d) loam; weak, fine platy breaking 
to weak. fine aranular: loose when moist and drv: 
abrupt, smoothu boundary; pH 6.2. 

i 

- 3 to 13 inches, dark brown (IOYR 3/3 m), brown 
(IOYR 513) cla 

fY 
loam; moderate, medium suban- 

gular blocky; rm when moist, hard when dry: 
abrupt, smooth boundary; pH 6.5. 

- 13 to 22 inches, dark brown to brown (10YR 4/3 m) 
vellowish brown (LOYR 5/4 d) clav loam: weak. 
‘medium subangular blocky breaking to weak. fine 
granular; firm when moist, slightly hard when dry: 
abru 

P 
t, smooth boundary; moderately calcareous: 

pH .6. 
- 22 to 48 inches, ra 

brownish gray (1 Y 811; 
ish brown (IOYR 512 m) light 

6/2 d) loam; weak, fine gran- 
ular; friable when moist, slightly hard when dry: 
clear, smooth boundary; stronglycalcareous: pH 7.7. 

Two CREEKS SERIES - Tc (30,062 acres) 
The Two Creeks series is the imperfectly drained. 

Gleyed Orthic Black member of the Waskada 
Association. It is developed on thin (10 to 40 
inches), strongly calcareous, medium textured 
discontinuous aeolian and lacustrine sediments 
overlying strongly calcareous, medium to moder- 
ately fine textured glacial till. A very thin (less 
than 2 inches), gravelly pebble line may occur at 
the contact. This soi1 has complex, very gently 
sloping topography, imperfect drainage, a fine 
sandy loam to loam surface texture, moderately 
slow permeability and slow surface runoff. The 
estimated depth to water table is 7 to 10 feet during 
the growing season. These soils are usually cul- 
tivated. 

A typical profile has very dark gray Ap horizon. 
3 to 6 inches thick, dark grayish brown Bmgj 
horizon, 5 to 7 inches thick, gleyed light gray Ccagj 
horizon, 3 to 5 inches thick and light olive brown 
IICkgj horizon. 

The Two Creeks series resembles the Underhill 
series of the Cameron Association. The only differ- 
ence is the Two Creeks series is underlain by glacial 
till usually within 40 inches of the surface. 

Ah 

Bmgj 

Ccagj 

IICkgj 

IIICg 

- 0 to 4 inches, very dark 
dark gray to dark gray ( 10 Y 

ay (IOYR 3/ 1 m) very 
R 3.511 d) loam; weak, 

fine granular; very friable when moist; abrupt, 
smooth boundary; pH 7.3. 

- 4 to 6.5 inches, very dark 
dark gray to dark gray (10 a 

ray (IOYR 311 m). very 
R 3.511 d) loam; weak, 

fine granular; ver friable when moist; clear, irregu- 
lar boundary; pHy7.3. 

- 6.5 tp 13 inches, dark grayish brown (2.5Y 4/2 m) 
graÿish brown (2.5Y 5/2 d) loam; weak, fine pris- 
mattc breakin 
when moist; a 1 

to weak. fine granular; very friable 
rupt, smooth boundary; pH 7.5. 

- 13 to 17 inches, olive (5Y 513 m). ligh; gray (2.5Y 
712 d) loam: weak. fine nrismatic breakine to weak. 
fine granular; very friable when mois: abrupt, 
smooth boundary; moderately calcareous; pH 8.1. 

- 17 to 20 inches, light olive brown (2.5Y 5/4 m) 
brown (IOYR 6/3 d) fine sandy loam; f ale 

structure ess; 
loose when moist; abrupt,. smooth boundary; 
moderately calcareous; pH 8.1, 

- 20 inches plus, olive (5, 513 m), light gray (2.5Y 
712 d) silt loam till; weak. fine granular; very friable 
when moist; strongly calcareous; pH 8.3. 

Two CREEKS SERIES,~ALINE PHASE - 
Ta (2,450 acres) 

These soils differ from the normal Two Creeks 
series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect growth. The presence of salts cari be 
detected in the field by erratic trop growth. 

UNDERHILL SERIES - Uh (7,754 acres) 
The Underhill series is the imperfectly drained, 

Gleyed Orthic Black member of the Cameron 
Association, developed on deep, strongly cal- 
careous, medium textured stratified lacustrine 
sediments. This soi1 has smooth, very gently sloping 
topography, a loam to fine sandy loam surface 
texture, moderate permeability and moderately 
slow surface runoff. The estimated depth to water 
table during the growing season is 5 feet. The 
surface soi1 is cultivated and non-stony although 
small pebbles may be present. 

A typical profile has a black Ap horizon, 2 to 
5 inches thick, a black Ah horizon, 4 to 7 inches 
thick, sometimes a very thin, very dark brown AB 

TABLE 3.55 
Analysis of Two Creeks Series 

(C NW 27-2-23W) 

Exch. 
cap. 

Gond. CaCO, 
Exchangeable Cations 

Hori- Depth Text. Sand Silt Clay pH 
Cal- Dolo- Org. Total m.e / m.e./lOOgm. 

mmhos/ Equiv ate mite C N C/N 100gm. 
zen inches Class % % % ca, cm % % % % % Ratio soi1 Ca++ Mg- K+ Na’+ H+ 

AP O-4 L 46 30 24 7.3 0.7 - - - 2.5 0.19 13 21.0 16 1 5.5 1 .o 0.4 0.1 

Ah 46.5 L - - - - - - _- 

Bmg; 6.5-13 L 32 42 26 7.5 05 12 0.6 0.6 1.1 .O.ll 10 20.6 15.2 7.2 0.6 0.5 0.0 

cca91 13-17 L 35 44 21 a. i 0.5 14.8 9.2 5.1 - - - 15.9 - - - - - 

IICkgj 17-20 FSL 61 24 15 a.1 2.7 9.6 3.8 55 - - - 10.3 - - - 

IIICkg 20- SiL 20 55 25 a.3 0.5 27.4 12.2 5.6 - - - 16.3 - - 
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horizon, 1 to 2 inches thick, a very dark grayish 
brown Bmgj horizon, 4 to 7 inches thick which 
may have weak lime carbonates present in the 
lower portion. The parent material is usually 
stratified light yellowish brown to light brownish 
gray in color. 

Analytical and morphological data are presented 
below. 

AP 

Ah 

AB 

Bmkgi 

BC 

Ckgjl 

- 0 to 5 inches, black (LOYR 2/ 1 m), very dark ,gray 
(10YR 3/1 d) loam; weak, fine granular; frrable 
when moist, soft when dry; abrupt, smooth bound- 
ary; pH 6.1. 

- 5 to 12 inches, black (IOYR 2/1 m), very dark gray 
(IOYR 3/ 1 d) loam; moderate, fine to medium gran- 
ular; friable when moist, soft when dry; clear, 
smooth boundary; pH 6.5. 

- 12 to 14 inches, very dark brown (IOYR 212 m), 
very dark grayish brown (IOYR 3/2 d) loam; 
moderate, fine to medium granular; friable when 
moist, soft when dry; clear, smooth boundary. 

- 14 to 20 inches, ve 
3 3/2 m), brown (1OY 

dark grayish brown (10YR 
4/3 d) loam; few, fine, faint 

dark reddish brown (5Y 3/4) iron mottles; weak, 
medium prismatic to moderate, medium subangular 
blocky; friable, moist, slightly hard when dry; clear, 
smooth boundary; pH 7.3. 

- 20 to 22 inches, very dark grayish brown (IOYR 
3/2 m) brown (10YR 4/3 d) few, fine, faint dark 
yellowish brown to yellowish brown (IOYR 4!4 to 
5/6) iron mottles; loam; weak, fine granular; frtable 
wm~~is$,cs$t$oendr& “r, smooth boundary; 

- 22 to 27 inches, dark gra 
(10YR 4/2 to 5/2 m) lig E 

ish brown to grayish brown 
t brownish gray loam; few, 

fine faint yellowish brown (IOYR 5/6) ton mottles; 
weak, fine granular; friable when moist, shghtly hard 
when dry; smooth, clear boundary; moderately cal- 
careous; pH 7.6. 

Ckgj2 - 27 to 40 inches ellowish brown (IOYR 5/4 to 5/6 m) 
light yellowish 2 rown (10YR 6/4 d) loam; common, 
fine, faint ellowish brown (IOYR 5/6); weak, fine 
granular; rrable when moist, soft when dry; clear, 7. 
smooth boundary; moderately calcareous; pH 7.5. 

UNDERHILL SALINE - Us(3,787 acres) 
These soils differ from the normal Underhill 

series in having an accumulation of salts within 
the rooting zone of plants in sufficient quantity 
to affect trop growth. The presence of salts cari 
be detected in the field by erratic trop growth and 
by grayish white crystalline trusts on the ground 
surface. 

VERNER LAKE SERIES - V1(1,786 acres) 
Verner Lake soils consist of Gleyed Regosols 

developed on gray, moderately to strongly cal- 
careous, coarse textured siliceous sands and gravels 
overlying moderately to strongly calcareous, 
medium to moderately fine textured stratified la- 
custrine deposits. These soils occur in the vicinity 
of Whitewater Lake. The coarse textured surface 
materials consist of deltaic and modified beach 
deposits surrounding the lake. The soi1 has nearly 
level topography, moderately slow permeability, 
very slow surface runoff and imperfect drainage 
caused by the high water levels and less permeable 
underlying materials. The subsoils may be slightly 
to moderately saline. The native vegetation consists 
of such moisture and salt tolerant species as wild 
barley, gum weed, sow thistle sedges and slough 

TABLE 3.56 
Analysis of Underhill Series 

(SC SE 14-6-23W) 

Exch. 
Cap. Exchangeable Cations 

m.e./ m.e./lOOgm. 
Hori- Depth 

Cond. CaCp, Cal- Do$- 0;g. Total 
N C/N 100gm. 

*on inches 
Text. Sand Silt Clay pH mmhos/ Eq;w. cite n-12 
Glass % % % CaCI, cm % % % Ratio soi1 Ca* Mg* K’ Na* Ht 

AP o-5 L 37 43 20 6.1 0.4 - - - 46 - - 26.8 16.9 4.3 2.2 0.1 16 
Ah 5-12 L 35 40 25 6.5 0.4 - - - 3.2 - - 25.0 16.1 5.1 0.9 0.2 0.7 
AB 12-14 L 39 45 16 7.3 0.4 - - - 1.0 - - 19.4 15.2 6.7 0.5 0.2 - 

Bmkgj 14-20 L 40 45 15 7.5 0.4 7.4 3.7 3.4 0.9 - - - - - - - - 
BC 20-22 L 42 44 14 7.6 0.3 14.5 6.4 7.5 - - - - - - - 

Ckgjl 22.27 L 53 33 14 7.5 0.3 11.4 0.4 10.1 - - - - - - - - - 

Ckgj2 27-40 SiL 9 48 43 7.6 0.3 15.4 7.9 6.8 - - - - - - - - - 

TABLE 3.57 
Analysis of Verner Lake Series 

(SE Y2 7-4-21 W) 

Exch. 
Cap. Soluble Salts 

Cond. CaCO, Cal- Dolo- Org Total m.e.1 meq/l 
Hori- Depth Text. Sand Silt Clay pH mmhos/ Equiv. cite mite C N C/N 100gm. 
ZO” Inches Glass % % % C&I, cm % % % % % Ratio SOI1 Ca” Mg* Na’ SO; CI - HCO; 

Ahksg] O-9 SCL 57 20 23 8.0 9.9 8.2 6 2 3.0 0.3 10.9 17.0 21 7 384 101.1 142.2 88 90 
IICskgj 9.11 FSL 70 15 15 8.7 6.8 27.1 19.6 6.9 0.4 0.0 100 11.7 12.2 24.2 81.5 112.2 5.1 5.8 
IIICskgj 1 l-18 CL 37 32 31 8.5 8.0 12.5 9.2 3.1 0.4 0.0 9.8 5.8 6.6 17 6 77.2 92.0 4.5 4.5 
IVCskgj 18-36 LVFS 81 9 10 8.1 17.9 7.6 1.4 57 - - - 6.3 17.8 140.9 189.1 326.6 16.1 5.8 
VCskgl 36’ GrCoS 94 4 2 8.4 19.0 20 3 8.7 6.3 - - - 1.8 21 1 164.0 202 2 363 7 15.7 6.1 
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grasses. Some of these soils are used for pasture 
and some are used for native hay production. 
Verner Lake soils are very susceptible to flooding 
from windblown lake water and snowmelt water. 

The profile consists of gleyed, gray, saline Ah 
horizons, 4 to 10 inches thick over very stratified 
parent materials consisting of white, coarse tex- 
tured IICk horizons over gray, moderately fine 
textured IIIC horizons. The depth of this profile 
is extremely variable as are the textures of the 
various stratified layers of its parent material. 

Analytical and morphological data are presented 
below. 
Ahksgi - 0 to 9 inches, ver dark gray (IOYR 3/ 1 m), gray 

(10YR 5/ 1 d) san d y clay loam; amorphous; friable 
when moist; abrupt, smooth boundary; moderately 
calcareous; moderately saline; pH 8.0. 

IICskgj - 9 to 11 inches, ray to Ii 
(IOYR 811 d) ?i f 

ht gray (10YR 6/ 1 m), white 
ne san y loam; amorphous; friable 

when moist; abru 
PT 

t smooth boundary; very strongly 
calcareous; weak y salrne; pH 8.7. 

IIICskgi - Il to 18 inches, light gray (10YR 6.5/1 m). white 
(10YR 8/1 d) clay loam; strong, coarse columnar 
breaking to moderate, fine subangular block 

2 
; fria- 

ble when moist; clear, wavy boundary; mo erately 
calcareous; weakly saline. 

IVCskgi - 18 to 36 inches, pale brown (10YR 6/3 m), light gra 
(IOYR 7/1 d) loamy very fine Sand; single graine di , 
friable when moist; few, fine, faint iron mottles; 
abrupt, smooth boundary; moderately calcareous; 
strongly saline; pH 8.1. 

VCskgj - 37 inches plus, li 
coarse Sand; singe gramed; friable, moist; very k 

ht gray (10YR 7/2 d) gravelly 

strongly calcareous; strongly saline; pH 8.4. 

VILLETTE SERIES - Vt (99 acres) 
The Villette series, a poorly drained, Orthic 

Humic Gleysol member of the Waskada Associa- 
tion, is developed on thin (10 to 40 inches), strongly 
calcareous, medium textured, discontinuous aeo- 
lian and lacustrine sediments overlying strongly 
calcareous, medium to moderately fine textured 
glacial till. A very thin (less than 2 inches) gravelly 
stratum or pebble line may occur at the contact. 
This soi1 has a fine sandy loam to loam surface 
texture, nearly level to depressional topography, 
slow permeability and no surface runoff. These 
poorly drained soils occur in enclosed depressions 
in the south central part of the map area. They 
are very susceptible to flooding and ponding in 

the early spring and after heavy summer rains. 
The native vegetation usually consists of hydro- 
phytic vegetation such as slough grasses. These 
soils are not cultivated. 

WAKOPA SERIES - Wp (11,364 acres) 
The Wakopa series is the poorly drained, Rego 

Humic Gleysol member of the Horton Association, 
developed on deep, strongly calcareous, medium 
to moderately fine textured glacial till deposits with 
coarse fragment inclusions of shale, limestone and 
granitic rock. Significant accumulations of ero- 
sional material occur in the depressions in which 
the profiles are commonly developed. This soi1 
occurs above the 1800 foot (a.s.1.) level in the Turtle 
Mountains in the southeastern portion of the map 
area. This soi1 has a clay loam surface texture, 
slow permeability and no surface runoff. Surface 
waters remain ponded in the surface most of the 
year. Aquatic and hydrophytic vegetation are 
common. 

WASKADA SERIES - Wk (10614 1 acres) 
The Waskada series is the well drained, Orthic 

Black member of the Waskada Association and 
is developed on thin (10 to 40 inches), strongly 
calcareous, medium textured, discontinuous aeo- 
lian and lacustrine sediments overlying strongly 
calcareous, medium to moderately fine textured 
glacial till. A very thin (less than 2 inches), gravelly 
pebble line may occur at the contact. These soils 
have complex, gently sloping topography, moder- 
ately good drainage, fine sandy loam to loam 
surface texture, moderate permeability and 
moderate surface runoff. The depth to water table 
is estimated to be 10 feet during the growing 
season. Most of these soils are cultivated and pro- 
duce excellent crops. Waskada soils usually occur 
in intermediate and Upper slope positions. The 
knolls are sometimes slightly to moderately eroded. 

A typical profile in the Waskada series has very 
dark gray Ap horizons 4 to 6 inches thick, dark 
brown Bm horizons, 5 to 6 inches thick; sometimes 
a brown BC horizon occurs above the pale brown 
IICk horizon. 

TABLE 3.58 
Analysis of Waskada Series 

(SC SW 8-5-2 1 W) 

Exch. 
Cap E%changeable Cat~ons 

Cond 
Hori- 

caca, Cal- Dolo- Org. Total me./ me /lOOgm 
Depth Text Sand Stlt Clay pH mmhos/ Eqw cite mite c N 

*On Inches Class 
GIN 100gm. 

% % % CaCI, cm % % % % % Ratio mil Ca- Mg- K’ Na++ 

AP o-7 L 33 44 23 7.1 04 - _ _ 7 - - 272 20.0 5 3 0 7 0.1 

Bm 7-13 L 27 47 26 7.1 0 5 - - - 1.2 - - 22 7 120 8.8 05 0.2 

Soluble Salts (meq/f sa. extract.) 

Ca” Mg+ Na’ CI- SO,= HCO,- 

BC 13-l 7 SiL 32 55 13 7.5 0.4 12.2 4.4 7.2 0.9 - - - - - - - - - 

IICca 17-26 L 35 43 22 8.1 23 24.9 150 84 - - - - 41 150 102 21 22.4 4 6 

IICk 26’ L 38 43 19 8.0 3 3 19 1 84 80 - - - - 20.7 11 4 11.7 2 3 389 35 ~-- 
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The Waskada series resembles the Cameron 
series of the Cameron Association. The only differ- 
ence is the Waskada series is underlain by glacial 
till. Sometimes the till has very little stones and 
it is hard to detect where the overlay ends and 
the till starts. 

Analytical and morphological data are presented 
below. 

AP -0 to 7 inches. very dark rayish brown (10YR 
& 2.5/2 m), very dark gray (10 R 3/1 d) loam; weak, 

fine to medium granular; friable when moist, slichtly 
hard when dry; abrupt, smooth boundary; pH 7.1. 

Bm 7 to 13 inches, dark brown (7.5YR 3.5/2 m), brown 
- (7.5YR 4.5/2 d) loam; weak. coarse prismatic break- 

ing to moderate. medmm subangular blocky; friable 
when moist, sliehtly hard when dry; clear, smooth 
boundary; pH ? 1. 

BC - 13 to 17 inches. brown (lOYR4.5/3 m), brown (IOYR 
5/3 d), silt loam; moderate, medium subangular 
blocky; friable when moist. hard when dry; clear, 
smooth boundary: moderately calcareous; pH 7.5. 

IICca - 17 to 26 inches, pale brown (IOYR 6/3 m) light gray 
(IOYR 7/2 d) loam till; moderate, medium granu!ar 
breaking to weak, fine granular; friable when motst. 
hard when dry; clear. smooth boundary; strongly 
calcareous; pH 8.1. 

IICk - 26 inches 
(IOYR 5/ ‘1 

lus, orayish brown to light brownish oray 
to g/2 m) light browmsh gray to l?ght 

gray (IOYR 6/2 to 7/2 d) loam till; pseudo weak 
fine granular; firm when moist, hard when dry: 
strongly calcareous; pH 8.0. 

Figure 3.17 

Waskada, Orthic Black, medium textured 
lacustrine and aeolian materials overlying 

medium to moderately fine textured glacial till. 

Figure 3.18 

Good trash caver on soils of the Waskada 
Association, southwest of Waskada. 

WASSEWA SERIES - Wa (2,306 acres) 
The Wassewa series is the poorly drained, Car- 

bonated Rego Humic Gleysol member of the Croll 
Association, developed on thin (10 to 40 inches), 
strongly calcareous, moderately fine textured, 
discontinuous lacustrine sediments overlying 
strongly calcareous, medium to moderately fine 
textured glacial till. A very thin (less than 2 inches), 
gravelly stratum may occur at the till contact. This 
soi1 has depressional topography, silty clay loam 
to clay loam surface texture; no surface runoff and 
very slow permeability. The depth to water table 
is estimated at less than 3 feet during the growing 
season. Under dry conditions these soils may be 
cultivated but due to frequent flooding and surface 
ponding, they rarely produce a trop. In some 
instances, these soils may be weakly saline. 

This soi1 has a black Ahk horizon, 4 to 10 inches 
thick and a dark olive gray Ck horizon. A thin 
black Ap horizon may be present in some soils. 

A typical profile description is given below. 

*pk - 0 to 6 inches, black (10YR 2/ 1 m), very dark gray 
(10YR 3/1 d) clay loam; weak, fine subangular 
blocky; slightly sticky when wet, sli 

& 
htly hard when 

dry: abrupt, smooth boundary; wea ly calcareous. 
Ahkg - 6 to 10 inches. black (10YR 2/ 1 m), very dark gray 

(IOYR 3/ 1 d) cla loam: amorphous; slightly sttcky 
when wet, slight y hard when dry; clear, irregular Y 
boundary; moderately calcareous. 

Ckg - 10 inches plus, dark olive gray (5Y 3/2 m), olive 
gray(5Y4/2 d) clayloam; amorphous; slightlysticky 
when wet. very hard when dry; strongly calcareous. 

WAWANESA SERIES - Ww (3,607 acres) 
The Wawanesa series is the imperfectly drained, 

Gleyed Carbonated Rego Black member of the 
Wawanesa Association and is developed on thin 
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(10 to 40 inches), moderately to strongly cal- 
careous, medium textured lacustrine sediments 
overlying strongly calcareous, coarse textured la- 
custrine deposits. This soi1 has a silt loam to loarn 
surface texture, gently undulating topography, 
moderate permeability and slow surface runoff. 
The depth to water table is estimated at between 
3 and 7 feet during the growing season. The prox- 
imity of the sandy subsoil causes the surface soi1 
to remain saturated for longer periods, after rains 
than would normally be expected from this type 
of soil. The majority of these soils are cultivated. 

WHITEWATER SERIES - Wr (6,784 acres) 
The Whitewater series is the imperfectly drained, 

saline, Gleyed Carbonated Rego Black member 
of the Whitewater Association. It is developed on 
deep (greater than 40 inches), strongly calcareous, 
moderately fine to fine textured, stratified, moder- 
ately saline lacustrine sediments. Whitewater soils 
have a clay loam to light clay surface texture, 
nearly level topography, slow permeability and 
slow surface runoff. The depth to water level ranges 
between 3 and 7 feet. These soils are moderately 
saline as is evident by the abundance of white salt 
crystals in the form of pseudo-mycelia in the pro- 
file. Some of these soils are cultivated but trop 
growth and yield are severely restricted. 

A typical profile for Whitewater soils generally 
has a black Ap horizon, 4 to 6 inches thick, a black 
Ahksg horizon, 4 to 8 inches thick, a very dark 

gray IIAC horizon and a stratified light brownish 
gray IICksg horizon. 

Analytical and morphological data are presented 
below. 

*P&i - 0 to 6 inches, black (IOYR 2/ 1 m) silty clay; massive, 
firm when moist; abrupt, smooth boundary; weakly 
calcareous; pH 8.10. 

Ahksgj - 6 to 14 inches, black (IOYR 2/ 1 m) silty clay; amor- 

% 
hous; slightly sticky when wet; 
oundary; weakly calcareous; pH ‘i 

radual, irregular 
.95. 

IIAC - 14 to 25 inches, ver 
loam; amorphous; 

dark gray (IOYR 3/1 m) silty 
s i: ightly sticky when wet; graduai, 

irregular boundary; moderately calcareous; weakly 
saline; pH 8.20. 

IICskg - 25 inches plus, light brownish gray to light 
3 

ray (2.5Y 
6.5/2 m) silty clay loam: amorphous; shg tly sticky 
when wet; moderatelycalcareous; moderatelysaline; 
pH 8.70. 

WILLIAM SERIES - Wm (5,40 1 acres) 
The William series is the poorly drained Car- 

bonated Rego Humic Gleysol member of the Dro- 
more Association, developed on thin (10 to 40 
inches), strongly calcareous, medium textured la- 
custrine sediments overlying coarse textured gra- 
velly deltaic beach and outwash deposits. This soi1 
has nearly level to depressional topography, a fine 
sandy loam surface texture and commonly occurs 
in depressions and stream channels in the south- 
west corner of the map area. Permeability is 
moderate and surface runoff is moderate. The 
ground water level usually occurs within 3 feet 
of the surface. These soils are used mainly for 
pasture. 

TABLE 3.59 
Analysis of Whitewater Series 

(NW % 29-3-20W) 

Exch Soluble Salts 
Cap. (meci/ 

Cond. CaCO, Cal- Dolo- Org. Total m.e f (saturation extract) 
Hori- Depth Text. Sand Salt Clay pH mmhos/ Equlv clre mw c N C/ N 100 grn.--~-~- 
ZO” mches Class % % % CaCI, cm % % % % % Ratm soi1 Ca- Mg* Na+ ci- ~ SO,= tico,- 

~-~ 
Apbi O-6 Sic 7 43 50 8.1 0.9 23 17 06 2.8 0.16 15 42.5 - - - - - - 
Ahksg) 6-14 SIC 5 40 55 8.0 4 7 3 3 39 00 1.8 0.11 16 42.9 19 6 252 32 5 1.3 70.8 6.0 

IIAC 14.25 SIL 17 57 26 8 2 7.6 12 6 11 7 0.7 1.1 0 13 9 31.5 - - - - - - 

Iicsg 25’ SICL 10 55 35 9.8 - - - - - - - 34.7 20.5 73 0 84.8 2 5 173.2 40 
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PART IV 

INTERPRETATIONS OF SOILS MAPPED IN THE 
BOISSEVAIN-MELITA AREA 

INTRODUCTION 
One hundred and fifty types of soi1 have been 

recognized and mapped in the Boissevain-Melita 
area. Each of them has a unique combination of 
profile characteristics, texture, moisture retention, 
consistence, mineralogical and chemical composi- 
tion, and each of them is found in a unique lands- 
cape setting as determined by climate, vegetation, 
topography, slope and moisture regime. Al1 of 
them, to a varying degree, have different manage- 
ment requirements, use capabilities and yield 
potential. Some soils have certain similarities by 
which they cari be grouped together to serve a 
particular purpose. As a general rule, special 
groupings or interpretive classifications are based 
on a small number of characteristics known to be 
relevant to the purpose at hand. These groupings 
are often made employing some associated external 
quality or characteristic of the soil, for example, 
trop yield data cari be treated as an extemal soi1 
quality to determine soi1 suitability for agriculture. 
When such evaluations and interpretations are 
based on data accumulated during the soi1 survey 
and upon related applied research and experience 
gained in managing land, they yield a better soi1 
to specific use correlation. They are, in other words, 
more useful to non-soi1 surveyors than the more 
comprehensive, more broadly applied general data 
contained in soi1 maps and reports. 

The interpretive information provided in this 
chapter is based on evaluations of interna1 and 
extemal soi1 characteristics and on predictions of 
soi1 behaviour under specified conditions of land 
use and management. Al1 interpretations are 
derived from soi1 ratings based on the properties 
and characteristics of each soil. Each soi1 has been 
described in an earlier section of the report, and 
identified and delineated on the map. In many 
instances, the interpretive ratings are based on site 
specific data. Therefore, discretion, with an under- 
standing of the limitations of the soi1 map must 
be exercised when extrapolating interpretive soi1 
ratings to the soi1 units delineated on the map. 
The predictive value of the soi1 maps depends 
largely on the scale of mapping and homogeneity 

of the soils delineated within the map unit. The 
predictive value and reliability of interpretations 
is usually much higher for soils delineated in the 
detailed areas than for the soils delineated in the 
reconnaissance areas. 

The map units themselves are not defined in 
the map legend nor in the report. The actual 
meaning and composition of individual map units 
must be derived from the map symbol by referring 
to the descriptive legend at the front of the map 
section and by referring to the relevant descriptive 
and interpretive sections within the report. 

The map symbols identify land units in terms 
of the dominant and significant soi1 series which 
occur in the unit. Areas surveyed in detail have 
map units which consist primarily of single soi1 
series or phases of soi1 series, while areas surveyed 
at a reconnaissance level have mainly complex map 
symbols showing different combinations and pro- 
portions of soi1 series. In addition, the charac- 
teristics of topography, erosion and stoniness 
(where applicable) are indicated in the denomi- 
nator for each map unit. Regardless of the limita- 
tions imposed by scale, however, the map serves 
as a bridge to identify properties of soils important 
to plant growth and to engineering uses. 

The map also provides a geographical frame- 
work for organizing and extending available 
knowledge about soils to specific locations. New 
discoveries and relationships derived from research 
and in-the-field testing cari be extended to other 
areas of similar soils. 

How to Use the Soi1 Maps 
The soi1 maps of the Boissevain-Melita area 

included at the end of the report are prepared 
directly from field sheets. The legend included with 
the map should normally make the map self- 
explanatory. However, rather specialized concepts 
are involved in this type of mapping and some 
additional explanations are necessary to indicate 
clearly what is being portrayed. 

Al1 areas outlined on the map and marked with 
the same symbols are characterized by soils of the 
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same Soi1 Series, the same Soi1 Types or the same 
Phases. This does not mean that the only soi1 
profiles existing in that area belong to the Soi1 
Series or types which are typified by those names. 

At this point the philosophy of pedological map- 
ping cornes into the picture. Soi1 Series as a “map- 
ping unit” is not synonymous with Soi1 Series as 
a soii profile, landform or taxonomie unit. The 
difference is that in the mapping unit there may 
be (in fact, there generally are) inclusions of other 
soi1 “individuals” or even “non-soil” components 
(i.e. bedrock, etc.). 

It is thus, first of a11 necessary to read carefully 
the definitions of what constitutes the “mapping 
unit.” This may refer to the degree to which the 
area outlined contains inclusions of other soils. i.e. 
the unit may actually be a “complex” of more than 
one Soi1 Series or it may be relatively uniform 
or it may be entirely transitional between one Soi1 
Series and another. 

Even if it is relatively uniform, it is only implied 
that, in the estimation of the pedologist, at least 
8.5 percent of the area outlined should be truly 
representative of the Soi1 Series named. Thus, 
small localized pockets of unlike soi1 may be known 
to occur inside the boundaries of a certain Soi1 
Series and yet it is too small to be shown on that 
map scale, it Will not be indicated but becomes 
part of the “untypical” 15 percent for the mapping 
unit in which it occurs. 

Thus, the map was never intended to show site 
specific data and it never could be used in lieu 
of site investigations. 

The reader is referred to page 40 for further 
details concerning the mapping procedures used 
and, in particular, to the “Descriptions of the Soi1 
Series.” Each Soi1 Series is described in alpha- 
betical order. 

When using the Soi1 Map in the field it should 
thus be borne in mind that if inclusions of other 
soils or “non-soils” are found within Soi1 Series 
boundaries, this does not necessarily indicate lack 
of accuracy. The definitions used for that particular 
“mapping unit” should be studied and the remarks 
given above noted carefully. 

Limitations: In the Use of This Map 
Neither the data given on the map nor that given 

on the interpreted sections cari be used in place 
of site investigations. This has been fully discussed 
in the text above. 

For design purposes, therefore, a site 
investigation by specialists in this field should 
always be made. 

The information given here, however, cari be 
used for general assessment and, for the specialist. 
it should prove to be an excellent guide for plan- 
ning effective investigations. 

Current Status of Soi/ Mupping in Manitobu 
Figure 1.1 on the caver of this report shows the 

areas covered by the various kinds of soi1 surveys 
in Manitoba. Table 1.1 shows the type, quahty, 
and status of the soi1 mapping that has been carried 
out and also the type of data available for each 
project. 

Kinds of Soi1 Interpretutions 

In this chapter, interpretive soi1 information is 
provided in tabular form for the following land 
use evaluations: 

1. Agriculture: a) dryland farming capability 
b) irrigation suitability 

2. Engineering and Land Use Planning 
3. Urban and Community Development 
4. Recreation and Resort Suitability 
They are not intended as a guide to the most 

profitable use of land nor do they eliminate the 
need for on-site evaluations by qualified profes- 
sionals. The need for, or importance of onsite 
studies depends on the use to be made of the soil, 
the kinds of soi1 and the soi1 problems involved. 
The interpretations and evaluations presented here 
are intended mainly as a guide to better land use. 

AGRICULTURE 
A summary of the soils showing their major 

characteristics and their interpretive classifications 
for both dryland and irrigated agriculture is pre- 
sented in Table 4.1. The criteria and methodology 
used for the classification of soi1 capability for 
dryland farming and soi1 suitability for irrigation 
are described in the sections immediately following 
Table 4.1. 

A) Soi1 Capability Classification for 
Dryland Agriculture* 

In this classification the minera1 soils are 
grouped into seven classes on the basis of their 
limitations for dryland farming. The first three 
classes are considered capable of sustained pro- 
duction of common field crops, the fourth class 
is marginal for sustained arable agriculture, the 
fifth class is capable of use only for improved 
permanent pasture, the sixth class is capable of 
use only for wild pasture, while the seventh class 
is for soils and land types considered incapable 
of use for arable agriculture or permanent pasture. 
While the soi1 areas in classes one to four are 
capable of use for cultivated field crops, they are 
also capable for use as permanent pasture. Soils 
in a11 classes may be suitable for forestry, wildhfe 
and recreational uses. For purposes of this classi- 
fication, trees, shrubs and ornamental plants that 
require little cultivation are not considered. 

This soi1 capability classification is based on the 
assumption that: 

1. It is an interpretive classification based on 
the effects of combinations of climate and soi1 
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characteristics and their general productive 
capacity for common field crops. 

2. Soils Will be well managed and cropped, using 
a largely mechanized system of culture. 

3. Soils within a capability class are similar with 
respect to degree but trot kind of limitation. Each 
class includes many different kinds of soils and 
many soils within any one class require unlike 
management. 

4. Soils considered economically feasible for 
improvement by drainage, by irrigating, by re- 
moving stones, by altering soi1 structure, or by 
protecting from overflow (flooding) are classified 
according to their continuing limitations or hazards 
after improvements have been made. 

5. The capability classification of the soils in 
an area may be changed when major reclamation 
works are installed that permanently change the 
limitations in use for agriculture. 

6. Distance to market, kind of roads, location, 
size of farms, characteristics of land-ownership, 
cultural patterns and the ski11 or resources of indi- 
vidual operators are not criteria for capability 
groupings. 

7. Capability groupings are subject to change 
as new information about the behavior and re- 
sponses of the soils become available. 

The capability classification consists of three 
categories: class, subclass, and unit. 
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Soi1 
Symbol Soi1 Name 

TABLE 4.1. 
Summary of Soils Showing Their Major Characteristics and Their Interpreted Classifications for Agriculture. 

Land Glass 
Total 
Extent’ Dryland Irrigation 

Surface Texture Phase Drainage Subgroup Soi1 Association (acres) Capability Suitability 

Aa 
Ad 
Ae 
Ag 
An 
Ar 
As 

Adelpha 
Ashdown 
Argue 
Agnew 
Antler River 
Algar 
Ashbury 

AX 
Ba 

Ed 
Be 
Bf 
Bh 
Bm 
Bn 
BO 
Br 
Bt 

2 

is cc 
Cd 
Ce 

Ei? 
CI 
Cm 
Cn 
CO 
Cr 

2 
CU 
CW 

Alexander 
Bella Lake 
Bell Creek 
Breadon 
Bede 
Bearford 
Bosshill 
Broomhill 
Bernice 
Bower 
Bannerman 
Butler 
Bunclody 
Cranmer 
Croll 
Coatstone 
Cromer 
Carniege 
Chesterfield 
Charlton 
Cranmer 
Cameron 
Coulter 
Croll 
Coatstone 
Cartwright 
Chaucer 
Cauldwell 

Dd Dand 
De Deloraine 
Dl Deleau 
Dr Dromore 
Ds Desford 
Du Dunrea 
Dw Den bow 

DY 
Ea 
Eb 
Eh 
Em 
Er 

Dalny 
Ewart 
Ebor 
Eramosh 
Emblem 
Eroded Slopes 
Complex 

Gravellv loamy sand 
Loamy sand 
Loam 
Clay 
Clay loam to clay 
Fine sandy loam 
Loamy very fine sand to 
sandy loam 
Loam 
Loam 
Loamy sand 
Loam 
Gravelly loamy sand 
Clay loam 
Gravelly loamy sand 
Gravelly loamy sand 
Gravelly loamy sand 
Loam 
Loam 
Gravelly loamy sand 
Clay loam 
Clay loam 
Clay loam 
Loam to clay loam 
Clay 
Loamy sand 
Clay loam to clay 
Fine sandy loam 

f.2Zoam 
Clay loam to clay 
Clay loam 
Loam to clay loam 
Gravelly loamy sand 
Loamy sand 

- 
- 
- 
- 
- 
- 
- 

- 
- 
- 

- 
- 
- 

- 
- 
- 
- 
- 

Saline 
Saline 
Saline 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

Loamy very fine sand to sandy - 
loam 
Loamy sand 
Loam - 
Loamy sand 
Loam - 
Clay loam - 
Loamy sand 
Loamy very fine sand to sandy - 
loam 
Loam - 
Loam to clay loam Saline 
Gravelly loamy sand - 
Loamy sand - 
Loam - 
Loam to clay loam 

Well 
Imperfect 
Weil 
Imperfect 
Wel I 
Wel I 
I mperfect 

Calcareous Black 
Gleyed Orthic Black 
Rego Black 
Gleyed Orthic Black 
Black Solod 
Rego Black 
Gleyed Orthic Black 

Bernice 
Terence 
Cameron 
Pipestone 
Chesterfield 
Reaper 
Mentieth 

202 4m 
3,458 3w 
5,736 1 
2,244 2wl 
2,433 5dn 
3,007 4te 

619 3ml 

I mperfect 
Poor 
Poor 
Wel I 
Wel I 
Wel I 
Poor 
Wel I 
Wel I 
Imperfect 
Imperfect 
Weil 
Poor 
Imperfect 
Imperfect 
I m Perfect 
Poor 
Imperfect 
Imperfect 
Weil 
Imperfect 
Wel I 
Imperfect 
Imperfect 
Imperfect 
Imperfect 
Wel I 
Imperfect 

Gleyed Carbonated Rego Black 
Carbonated Rego Humic Gleysol 
Orthic Humic Gleysol 
Calcareous Black 
Orthic Black 
Orthic Black 
Carbonated Rego Humic Gleysol 
Calcareous Black 
Orthic Black 
Gleyed Orthic Black 
Gleyed Eluviated Black 
Orthic Dark Gray 
Humic Eluviated Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Carbonated Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Black Solonetz 
Orthic Regosol 
Gleyed Carbonated Rego Black 
Orthic Black 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Orthic Black 
Gleyed Carbonated Rego Black 

Newstead 
Newstead 
Souris 
Dromore 
Bede 
Croll 
Bernice 
Bede 
Bernrce 
Newstead 
Newstead 
Butler 
Elva 
Elva 
Croll 
Ryerson 
Pipestone 
Carniege 
Chesterfield 
Reaper 
Elva 
Cameron 
Coulter 
Croll 
Ryerson 
Bede 
Chaucer 
Griswold 

4,052 
1,121 

119 
1,100 

46,184 
1,420 

729 
3,916 

99 
1,976 
1,279 

600 
116 

3,565 
2,942 
1,070 

247 
475 

5,005 
1,637 
5,399 

29,513 
3,997 
3,982 

66,997 
2,302 
3,529 

336 

4m 
5wl 
3w 
3m2 
5m 
1 
5wl 
5m 
4m 
4m 
4m 
6m 
5~2 
4nwl 
4nwl 
4nwl 
5~2 
4~2 
5dn 
4te 
2wl 
1 
2i 
3mw 
2wl 
5m 
4m 
5wl 

Imperfect Gleyed Black Solonetz Souris 295 5dn 
Poor Carbonated Rego Humic Gleysol Waskada 4,895 4wl 
Wel I Calcareous Black Souris 2,102 3ml 
Well Orthic Black Dromore 2,904 3m2 
Imperfect Gleyed Orthic Black Croll 4,234 3mw 
Wel I Calcareous Black Terence 118 3ml 
Imperfect Gleyed Orthic Black Lyleton 2,912 3mw 

Wel I 
Poor 
I mperfect 
Imperfect 
Poor 
Well 

Calcareous Black 
Carbonated Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Carbonated Rego Humic Gleysol 
Orthic Regosol (miscellaneous soil 

tvoe) 

Waskada 
Ryerson 
Ebor 
Carniege 
Cameron 

- 

2,079 
433 
224 

92 
15,800 
25,977 

5wn 
5wl 
4m 
5~2 
7et 

3DS 
3DS 
1 
4Sh 
4Sb2 
4TS 
305 

30 
4D 
4D 
2S3 
4% 
3s4 

4;, 
3DS 
3D 
3D 
4% 
4D 
4Sa 
4Sa 
4Sa 
4D 
3s 
4Sb2 
4TS 
3D 
1 

3: 
4TD 
4% 
4% 
3DS 

4Sb2 
40 
2Sl 
2S3 

is” 
3DS 

3Tg 
4D 
4% 
3DS 
4D 
- 



Table 4.1 (continued) 

Soi1 
Symbol Soil Name Surface Texture Phase Drainage Subgroup 

Soi1 
Association 

Total 
Extent” 
(acres) 

Land Class 

Dryland Irrigation 
Capability Suitability 

Es Emblem 
EV Elva 
EW Ewart 
Fb Fairburn 

FF 

Fa 
Gb 

Fairhall 
Findlay 
Fairfax 
Glenora 
Gainsborough 

Gc 

Gd 
Gg 

Grande- 
Clairiere 
Goodlands 
George Lake 

GI 
Gm 
Gn 
GP 
Gs 

E: 
GW 

Ha 
HC 
Hf 
Hr 
Ht 
HW 
HZ 
Jn 
KY 

Glenlorne 
Graham 
Glenview 
Gopher Creek 
Goodlands 
Griswold 

Hartley 
Hartney 
Hayfield 
Horton 
Hartney 
Hathaway 
Hazeldean 
Jackson Creek 
Kemnay 

:g 
Lh 
Lk 

Lena 
Liege 
Leighton 
Linklater 

Ln 
Lr 
Ls 
Lv 

Leon 
Lauder 
Lena 
Langvale 

LY Lyleton 

ME 
Md 
Me 
Mg 

Maples 
Montgomery 
Medora 
Merle 
Margaret 

Loam 
Clay loam 
Loam to clay loam 
Loamy very fine sand to sandy 
loam 
Loam 
Loamy very fine sand 
Clay loam 
Gravelly loamy sand 
Loamy very fine sand to sandy 
loam 
Loamy sand 

Clay loam 
Loamy very fine sand to sandy 
loam 
Loam 
Fine sandy loam to loam 
Loam 
Loam 
Clay loam 
Loamy very fine sand to sandy 

loam 
Clay loam 
Loam 
Loam 
Loam to clay loam 
Loam 
Loam to clay loam 
Loam to clay loam 
Gravelly loamy sand 
Loamy very fine sand to sandy 

loam 
Clay loam to clay 
Loam 
Clay loam to clay 
Loamy very fine sand to sandy 

loam 
Clay loam 
Loamy sand 
Clay loam to clay 
Loamy veryfine sand to sandy 
loam 
Loamy very fine sand to sandy 
loam 
Loam to clay loam 
Loam 
Loam to clay loam 
Loam 
Loamy sand 

Saline Poor 
- Well 
- Poor 
- Weil 

- Imperfect 
- Wel I 
- Poor 
- Imperfect 
- Poor 

- Well 

- I mperfect 
- Weil 

- Imperfect 
- Poor 
- Imperfect 
- Imperfect 

Saline I mperfect 
- Wel I 

- Wel I 
Saline Imperfect 

- Imperfect 
- Weil 
- Imperfect 
- Weil 
- Imperfect 
- Weil 
- Well 

- Poor 
- Imperfect 
- Poor 

- Imperfect 

- Imperfect 
- Imperfect 

Saline Poor 
- Wel I 

- Wel I 

- Weil 
Saline Imperfect 

- Well 
- Imperfect 
- Wel I 

Carbonated Rego Humic Gleysol Cameron 
Orthic Black Elva 
Carbonated Rego Humic Gleysol Ryerson 
Rego Black Mentieth 

Gleyed Orthic Regosol Cameron 
Orthic Regosol Lyleton 
Carbonated Rego Humic Gleysol Elva 
Gleyed Carbonated Rego Black Bernice 
Carbonated Rego Humic Gleysol Mentieth 

Orthic Regosol Grande- 
Clairiere 

Gleyed Orthic Black Elva 
Orthic Black George Lake 

Gleyed Eluviated Black Waskada 
Carbonated Rego Humic Gleysol Melita 
Gleyed Orthic Black Dromore 
Gleyed Carbonated Rego Black Dromore 
Gleyed Orthic Black Elva 
Orthic Black Griswold 

Orthic Black Hartley 
Gleyed Carbonated Rego Black Cameron 
Gleved Eluviated Black Cameron 
Orthic Dark Gray 
Gleyed Carbonated Rego Black 
Rego Black 
Gleyed Eluviated Black 
Rego Black 
Calcareous Black 

Horton 
Cameron 
Ryerson 
Ryerson 
Bede 
Lyleton 

205 
25,182 

814 
80,459 
36,438 
84,029 

613 
2,432 

386 

3ml 253 
4nwl 4SA 
2w2 3D 
4te 4Tg2 
2w2 3D 
2t 4Tgl 
4wl 4TD 
5m 4% 
2m 2Sl 

Carbonated Rego Humic Gleysol Chesterfield 3,059 5~2 
Gleyed Cumulic Regosol Melita 5,623 2i 
Carbonated Rego Humic Gleysol Coulter 1,427 4i 
Gleyed Carbonated Rego Black George Lake 693 4~2 

Gleyed Carbonated Rego Black Leon 
Gleyed Orthic Black Souris 
Carbonated Rego Humic Gleysol Chesterfield 
Orthic Black Mentieth 

Orthic Black Lyleton 

Orthic Black Maples 
Gleyed Carbonated Rego Black Waskada 
Calcareous Black Ryerson 
Gleyed Orthic Black Maples 
Orthic Black Terence 

1,597 
655 

9,486 
209 

212 2w2 3D 
751 4m 2Sl 

4,524 5~2 4D 
648 5wl 3DS 
100 3w 4D 

15,904 

5,843 
1,036 

5wn 

5~2 
3ml 

4m 

2wl 
4m 

1,049 
1,970 

197 
4,563 

259 
320 

271 3m2 
27,643 3mw 

480 5wn 
1,129 3ml 

9,240 

3,186 
10,766 

4,417 
1,149 

3,846 

4wl 
4i 
3m2 
3m2 
3nw2 
4m 

3D 
4D 
2S3 
2S3 
4Sa 
3s 

4D 

4: 
2s2 

253 
3DS 

:: 

2m 2Sl 

4r 4Sbl 
4nwl 4Sa 
2t 4Tg 1 
4r 4Sbl 
3ml 3s 

4D 

AD 
3s 

4ST 

3D 
2s2 



TABLE 4.1 (Cont’d) 
Summary of Soils Showing Their Major Characteristics and Their Interpreted Classifications for Agriculture 

Soi1 
Symbol Soi1 Name Surface Texture Phase Drainage Subgroup 

Total 
Extent’ 

Soi1 Association (acres) 

Mh 
Mi 

Ml 
Mn 

Marsh Complex - 
Marshy Lake 
Maskawata 
Melita 
Maon 

Mo Minto 
Mr Martinville 
MS Mountainside 
Mt Mentieth 

MV 
MY 
Nb 

Methvin 
Montgomery 
Nesbitt 

Nd 
Ng 
NI 
NP 
Ns 
Nt 

Newstead 
Ninga 
Neelin 
Napinka 
Naples 
Ninette 

0 
0: 
os 
OZ 
Pd 
pc3 
Pk 

Oak Lake 
Oak Lake 
Oskar 
Orthez 
Pendennis 
Partridge 
Plum Creek 

PI Plum Lake 

Pn Pierson 

PS 
Ra 

Pipestone 
Rebecca 

Re 
RC4 
Rh 
Rn 

Reston 
Regent 
Rhodes 
Ralston 

RP 
Ru 

Reaper 
Rutledge 

RY 

z: 
Sf 
% 

Ryerson 
Souris 
Scarth 
Schaffner 
Sanger 

Clay loam to clay Saline 
Loam - 
Loam 
Loamy very fine sand to sandy - 
loam 
Clay loam - 
Loam - 
Loam - 
Loamy very fine sand to sandy - 
loam 
Loamy Sand 
Loam 
Loamy very fine sand to sandy - 
loam 
Loam 
Clay loam 
Clay loam to clay 
Gravelly loamy sand 
Clay loam 
Loamy very fine sand to sandy 
loam 

- 
- 
- 

- 

Loamy sand - 
Loamy sand Saline 
Loam to clay loam - 
Loam - 
Loamy sand - 
Gravelly loamysand - 
Loamy very fine sand to sandy - 
loam 
Loamy very fine sand to sandy - 
loam 
Loamy very fine sand to sandy - 
loam 
Clay 
Clay loam to clay Saline 

Loamy sand 
Loam to clay loam - 
Loamy sand - 
Loamy sand - 

Fine sandy loam - 
Loamy sand - 

Loam to clav loam - 
Loamy sand Saline 
Loamy sand - 
Loam - 

Imperfect 
Well 
Weil 
Well 

(miscellaneous soil type) - 
Gleyed Orthic Black Whitewater 
Rego Black Waskada 
Cumulic Regosol Melita 
Rego Black Lyleton 

Gleyed Eluviated Black Elva 
Carbonated Rego Humic Gleysol Wawanessa 
Gleyed Carbonated Rego Black Maples 
Gleyed Carbonated Rego Black Mentieth 

3,898 7w 
1,466 3nwl 

16,039 2w2 
1,563 2i 
1,304 2m 

Imperfect 
Poor 
Imperfect 
Imperfect 

121 2wl 
2,826 4wl 

592 4r 
2,962 3w 

Imperfect Gleyed Orthic Black Chaucer 957 4~2 
Imperfect Gleyed Carbonated Rego Black Waskada 53.986 2w2 
Wel I Calcareous Black Mentieth 157 3ml 

Wel I 
Imperfect 
Imperfect 
Imperfect 
Poor 
Imperfect 

9,602 3ml 
2,713 5dn 
2,372 2i 

20,101 5m 
568 5~2 

1,066 4~2 

Poor 
Poor 
Well 
Poor 
Well 
Poor 
Imperfect 

II ,080 3w 
88 4nw2 

256 4te 
1,475 5w2 

356 4m 
9,917 5wl 
1,171 3w 

Poor 579 4m 4D 

Poor 

Orthic Black Newstead 
Gleyed Black Solonetz Elva 
Gleyed Cumulic Regosol Coulter 
Gleyed Carbonated Rego Black Bede 
Orthic Humic Gleysol Elva 
Gleyed Orthic Black George Lake 

Carbonated Rego Humic Gleysol Souris 
Carbonated Rego Humic Gleysol Souris 
Rego Dark Gray Horton 
Humic Luvic Gleysol Cameron 
Orthic Black Carniege 
Carbonated Rego Humic Gleysol Bede 
Gleyed Orthic Regosol Lyleton 

Carbonated Rego Humic Gleysol Lyleton 

Carbonated Rego Humic Gleysol George Lake 114 4~2 4D 

Imperfect 
Poor 

Imperfect 
Imperfect 
Wel I 
Imperfect 

Gleyed Carbonated Rego Black Pipestone 
Carbonated Rego Whitewater 
Humic Gleysol 
Gleyed Carbonated Rego Black Chaucer 
Gleyed Orthic Black Ryerson 
Rego Black Terence 
Gleyed Orthic Reqosol Grande- 

1,921 2wl 4Sh 
5,758 5wn 4D 

(stablilized) - Clairiere 
Orthic Black Reaper 
Gleyed Orthic Regosol Grande- 
(active) Clairiere 
Orthic Black Ryerson 
Gleyed Carbonated Rego Black Souris 
Rego Black Souris 
Calcareous Black Cameron 
Orthic Humic Gleysol Cameron 

1,073 4~2 4% 
7,914 2wl 4TD 

127 3ml 3s 
11,570 4~2 4ST 

Wel I 
Imperfect 

7,402 4te 4TS 
7,662 4~2 4ST 

Well 
Imperfect 
Well 
Well 

265,946 2t 
760 4nw2 

1,991 3ml 
2,985 1 

357 5~2 Loam - Poor 

Land Class 

Dryland Irrigation 
Capability Suitability 

;SA 
3Tg 
3Tg 
251 

% 
4Sbl 
3D 

4% 

:s 

3Tg 
4Sb2 
30 
4% 
4D 
2s2 

4D 
4D 
4Tg2 
4D 

:“D 
3DS 

4Tg 1 
4Sa 
2Sl 

:D 



TABLE 4.1 (Cont’d) 

Subgroup 

Total 
Extent* 

Soi1 Association (acres) 

Land Glass 

Dryland Irrigation 
Capability Suitability 

Soi1 
Symbol Soi1 Name Surface Texture Phase Drainage 

SF 
Stoney Creek 
Souris 

Loam to clay loam - Poor 
Loamy sand - Imperfect 

St Stanton Loamy sand - Well 
SW Switzer Loamy very fine sand to sandy - Imperfect 

loam 
sx Switzer I mperfect 

Ta Two Creeks 
Tc Two Creeks 
Te Terence 
Th Turtle Head 
Tm Turtle Mountain 
Tn Tilston 
Uh Underhill 
us Underhill 
VI Verner Lake 

Loamy very fine sand to sandy Saline 
loam 
Loam Saline 
Loam - 
Loamy sand - 
Gravelly loamy sand - 
Clay loam - 
Loam to clay loam - 
Loam - 
Loam Saline 
Loamy sand - 

:a 
Wk 
Wm 
WP 
Wr 
ww 

Villette 
Wassewa 
Waskada 
William 
Wakopa 
Whitewater 
Wawanessa 

Loam 
Clay loam 
Loam 
Loam 
Loam to clay loam 
Clay loam to clay 
Loam 

- 
- 
- 
- 
- 

Saline 
- 

Imperfect 
Imperfect 
Imperfect 
Imperfect 
Well 
Poor 
Imperfect 
Imperfect 
Imperfect 
to poor 
Poor 
Poor 
Well 
Poor 
Poor 
Imperfect 
Imperfect 

Orthic Humic Gleysol Ryerson 3,943 5~2 4D 
Gleyed Carbonated Rego Black Souris 40,586 3mw 3DS 
Orthic Black Souris 27.447 3ml 2Sl 
Gleyed Carbonated Rego Black Lyleton 12,525 3mw 3DS 

Gleyed Carbonated Rego Black 

Gleyed Orthic Black 
Gleyed Orthic Black 
Gleyed Carbonated Rego Black 
Gleyed Orthic Black 
Orthic Gray Luvisol 
Humic Luvic Gleysol 
Gleyed Orthic Black 
Gleyed Orthic Black 
Gleyed Orthic Regosol 
(miscellaneous soil type) 
Orthic Humic Gleysol 
Carbonated Rego Humic Gleysol 
Orthic Black 
Carbonated Rego Humic Gleysol 
Rego Humic Gleysol 
Gleyed Carbonated Rego Black 
Gleyed Carbonated Rego Black 

Lyleton 

Waskada 
Waskada 
Terence 
Bernice 
Turtle Mountain 
Ryerson 
Cameron 
Cameron 

- 

Waskada 
Croll 
Waskada 
Dromore 
Horton 
Whitewater 
Wawanessa 

631 4nw2 

2,450 4nwl 
30,062 2w2 

2.788 3w 
147 4m 

16,556 4te 
20,475 5~2 

7,754 2w2 
3,787 3nw2 
1,786 7m 

4Sa 

4Sa 

3o”S 
3DS 
4Tg2 
4D 

%a 
- 

2,3:: 
106,141 

5,401 
1 1,364 

6,784 
3,607 

4wl 4D 
4wl 4D 
1 3-f-g 
5wl 4D 
6w 4D 
3nwl 4Sa 
3m2 2S3 

*Includes proportions of complexes as well as single map units. 



1. The capability class, the broadest category, 
is a grouping of soils that have the same relative 
degree of limitation or hazard for agriculutral use. 
The limitation becomes progressively greater from 
Class 1 to Class 7, Le. the class indicates the general 
suitability of the soils for agriculture. 

The 7 capability classes are: 
CLASS 1: Soils which have no significant limita- 

tions in use for crops. 
CLASS 2: Soils which have moderate limitations 

that restrict the range of crops or require moderate 
conservation practices. 

CLASS 3: Soils which have moderately severe 
limitations that restrict the range of crops or re- 
quire special conservation practices. 

CLASS 4: Soils which have severe limitations that 
restrict the range of crops or require special 
conservation practices, or both. 

CLASS 5: Soils which have very severe limitations 
that restrict their capability to producing perennial 
forage crops, and improvement practices are feasi- 
ble. 

CLASS 6: Soils which are capable of producing 
perennial forage crops, and improvement practices 
are not feasible. 

CLASS 7: Soils which have no capability for 
arable culture or permanent pasture. 

2. The capability subclass is a grouping of soils 
with similar kinds of limitations and hazards. The 
subclass limitations for soils in the Boissevain- 
Melita area are defined below. 
Subclass “d” - designates soils with undesirable soi1 structure 

and/or low permeability. It is used for soils 
where the depth of rootinm zone is restricted 
by soi1 conditions other t%an wetness (high 
water table) or consolidated bedrock. 

Subclass “e” - designates soils where actual damage from 
eroston is a limitation to agricultural use. Both 
wind and water erosi& are recognized. 
Damage is assessed on probable loss in 
productivity due to the loss of topsoil andior 
the difficulties imposed by gullies tut into the 
fields which makes farming the affected soi1 
areas more expensive (for specilic rating of 
erosion see Table 4.2). 

Subclass ‘Y - designates soils which are subjected to inunda- 
tion by streams or IakesThe class is dependent 
upon frequency and duration of inundation. 

Subclass “m” - designates soils with moisturelimitations. These 
soils are adversely affected by droughtiness 
owing to coarse Soi1 texture and 1oW water 
holdmg capacity. (Droughtiness caused by 
inherent soi1 characteristics is not to be con- 
fused with climatic drought). 

Subclass “n” - desi 
!! 

nates soils which are adversely affected 
by t e presence of soluble salts. 

Subclass “p” - designates units of soils sufficiently ston 
sigmficantly hinder tillage, planting and -i 

to 
ar- 

vesting operations. For the most 
are not a problem in the Boissevain- 1Meiita’ZZ; 
however,?some map units may have a stoniness 
factor in the map symbol. See Table 4.3 for 
specific ratings for stones. 

TABLE 4.2 

Agriculture Capability Ratings for Topography and 
Erosion. 

Topography Slope in Erosion Capability 
Glass’ Percent Glass Ratine 

Aa, Bb, C o- 5 1 
C 2- 5 1 0 6- 9 1 2t 

Ee 
d 
E 
Ff 

Fg 

!h 
Gg 

6- 9 1 
10-15 1 

2- 5 2 or 3 
6- 9 2 or3 

10-15 1 
6- 9 2 or 3 

10-15 2 or 3 
16-30 1 
10-15 2 or 3 
31-60 1 
16-30 2 or 3 

60+ 1 
31-60 2 or 3 

3t 

3te 

4t 

4te 

5t 
5te 
6t 
6te 
7t 
7te 

‘Topography class (slope patterns) 
A. B. C, D, E, F, G. H - simple topography, single slopes (regular 
surface) 
a, b, C, d, e. f, g, h - complex topography, multiple slopes (irregular 
surface) 

Erosion Clan 
1 - <SO percent of A horizon has been removed 

from the middle to Upper slope and knoll 
positions 

- >50 ercent of the A horizon has been re- 
move g from the middle to Upper slope and 
especially the knoll positions 

3 - >iO ercent of the soi1 profile has been re- 
move8, parttcularly from the knolls and Upper 
slooe nositions 

Subclass “r” - designates soils where the depth of the rooting 
zone is restricted by consolidated bedrock. e.g. 
less than 12 inches of soi1 over rock would be 
class 5R. 

Subclass “s” - designates soils with more than 2 limiting 
characteristics such as d, m, and n. 

Subclass “t” - designates soils which have topographie (slope 
and attern) limitations for agricultural use. 
The t egree and frequency of slope (determined 
from the map unit symbol) is reflected at the 
class level. See table 4.2 for capability ratings 
for topography. 

TABLE 4.3. 

Agricultural Capability Ratings for Stones. 

Stony Glass 
in Map Symbol 

Cacp;izi ty 

1 - slightly stony land - few no stony 
stones - none to slight modifier 
hindrance to cultivation 

2 - moderately stony land - 2P 
some interference to cultivation 

3 - very stony land - stones 3P 
constitute serious handicap to 
cultivation - some clearing 
reauired 

Subclass “w” - is assi ed to soils where excess water, other 
Kf than t at brought about by inundation, is a 

limitation in their use for agriculture. Excess 
water may be the result of poor soi1 drainage, 
high water table, see 
rounding areas. P Usua 

age, or runoff from sur- 
ly, sons needing drainage 

have a continuing limitation that precludes 
placing them in Class 1 even after drainage. 
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3. The capability unit is a subdivision within the 
subclass category that groups together soils that 
Will respond similarly to a given management 
input. 
Application of the Soi1 Capability Ratings 
to Map Units 

Map units are land units. They are described 
by the soi1 series composition and distribution as 
modified or determined by topography, erosion 
and stoniness. The same number and kind of soi1 
series may occur in many different map units which 
have been delineated on the basis of variations 
in characteristics such as configuration of the land 
surface. For example, if topography is the main 
variant between two otherwise similar map units, 
then the change in capability is primarily a reflec- 
tion of the change in the degree of difficulty of 
management. The actual productive capability of 
the soi1 remains relatively unchanged. If, however, 
erosion is the major variant between two otherwise 
similar map units, then the change in capability 
is primarily a reflection of the change in fertility 
and, therefore, the productive capacity of the map 
unit. Each of these limitations Will necessitate im- 
plementation of a different management program 
for efficient agricultural use of these soils. 

Topography, erosion and stoniness are shown 
as phases of particular soi1 series. 

TO determine the agricultural capability of the 
map unit the following guidelines must be 
followed. First, a11 soi1 series have been given an 
initial capability rating (see Table 4.1), based on 
inherent soi1 properties and the most typical condi- 
tions of topography, erosion and stoniness. The 
capability for complex units cari be derived by 
compiling the initial series rating from Table 4.1 
and modifying it according to the variations of 
topography and erosion as shown in Table 4.2 and 
the degree of stoniness as shown in Table 4.3. 

The following examples illustrate how the agri- 
cultural capability cari be determined from the 
map unit symbols: 

Ry-Hw 2 =(2t-2t) 2 = 4te 
d d 

Tm*-Wp* = 4te*-6w* = Ste*-6w2 
e e 

Capability of Soils in the Boissevain- 
Melita Area for Dryland Agriculture 
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The climate in the Boissevain-Melita area is 
suitable for a wide variety of cereal and forage 
crops. For dryland farming, the precipitation is 
satisfactory; temperatures during the growing 
season are favorable and pose only slight limita- 
tions to trop growth (refer to climatic section). 
Class 1 

Soils in Class 1 have no significant limitations 
that restrict their use of crops. These soils have 
level or gently sloping topography, are deep, well 
to imperfectly drained and have moderate water 

holding capacity. They are naturally well supplied 
with plant nutrients; easily maintained in good tilth 
and fertility and moderately high to high in 
productivity for a wide range of field and vegetable 
crops. The soils in this class include: 

I  

Ae Argue 

El Bearford Cameron 
DY 

EV "y 
%k Waskada Schaffner 

Acres % of Map Area 
5,736 0.40 

29,513 1,420 0.09 2.07 
2,079 0.14 

655 
106,141 2,985 

0:21 
7.47 

Total Class 1 148,529 10.42 

CLASS 2 

Soils in this class have moderate limitations that 
reduce the choice of crops or require moderate 
conservation practices. These soils usually have a 
good waterholding capacity and are either natur- 
ally well supplied with plant nutrients or are highly 
responsive to inputs of fertilizer. They are moder- 
ately high to high in productivity for a fairly wide 
range of crops. Good soi1 management and crop- 
ping practices cari be applied without difficulty. 
2i - These are imperfectly drained, fine to moderately 

coarse textured soils that are found on recently 
deposited alluvium. They are stratified, variable in 
texture and found ad’acent to stream channels where 
they are occasional y affected by wetness due to r’ 
flooding. The soils in this subclass are: 

Acres % of Map Area 

CO Coulter 

kfi Mxa 

3,997 0.28 
5,623 0.39 
1,563 0.10 

Nl Neelin 2;312 0.16 

Total 13,555 0.93 

2m - These are moderately well drained to imperfectly 
drained soils developed on nearly level to gently 
sloping sandy sediments. They are easily tilled and 
are readily ermeable to roots, air and moisture. 
They have a ow to moderate organic matter content, P 
and moderately low moisture retention capacity. 
They are somewhat droughty, and if not protected, 
are susceptible to wind eroston. It 1s important to 
maintain organic matter in these soils through the 
addition of organic residues such as straw, barnyard 
manure, or green manure crops to prevent wind 
erosion, to increase water retention capacity and to 
build up fertility. These soils are very responsive 
to additions of nitro en, phosphorus and in some 
cases, potassium ferti izers. The soils are: .k 

Acres % of Map Area 

Ky Kemnay 386 0.02 
Ly Lyleton 9,240 0.65 
Mn Maon 1,304 0.09 

Total 10,930 0.76 

2wl - The soils in this class are imperfectly drained, fine 
to moderately fine textured soils on level to very 

k 
ently sloping topography. They have a moderately 
igh content of orgamc matter. They have a slow 

to very slow permeability. The main soi1 manage- 
ment problems are maintenance of tilth and good 
aeration. If cultivated when they are too morst or 
dry, large massive lum 
seed bed. The soils ta R 

s Will result, forming a poor 
e longer to warm up m the 

spring than medium to moderately coarse textured 
soils and usually take longer to dry out following 
rains. Incorporation of stubble or green manure 
crops is a good practice to maintain good surface 



structure and Improve permeability. Shallow surface 
drains should be 
water. Drains an a 

lanned to remove any standing 
natural intermittent streams or 

creeks should be made saucer-shaped and seeded 
down to permanent grass to prevent siltation and 
to allow implement traffic. The soils in this subclass 
are: 

Acres % of Map Area 

2l 
% 
M@ 

Rg 

Total 

2w2 - 

i i 

:k 
MY 
Tc 
Uh 

Total 

2t 

These medium textured soils are level to gently 
sloping with moderate surface and interna1 dramage 

roblems 
-Y 

in the spring and after heavy summer rains. 
rash and stubble should be incorporated into these 

soils to maintain ood tilth and structure and to 
improve aeration. 5 hey have high organic matter 
content and Will produce well. These SOI~S are: 

Acres % of Map Area 

Fairhall 212 0.01 
Hayfield 814 0.05 
Hartney 36,438 2.56 
Maskawata 16,039 1.12 
Mont omery 
Two reeks 8 

53,986 3.79 
30,062 2. Il 

Underhill 7,754 0.54 

145,305 10.18 

- These are well drained, medium to moderately fine 
textured soils on undulating to gently undulating 
topography. The conservation practises of continu- 
ous cro pmg and 
mende JJ ..< returning the stubble is recom- 

to mmlmlze erosion losses by wind and 
water. The soils are: 

” 
RY 

Total 

Hathaway 
Medora 
Ryerson 

Agnew 2,244 0.15 
Cranmer 5,399 0.38 
Coatstone 66,997 4.71 
Goodlands 5,843 0.41 
Minto 121 
Pipestone 1,921 0.13 
Regent 7,914 0.55 

90,439 6.33 

Acres % of Map Area 

84,029 5.91 
4,417 0.31 

265,946 18.71 

354,392 24.93 
Total Class z 614,621 43.13 

CLASS 3 
Soils in this class have moderately severe limita- 

tions that reduce the choice of crops or require 
special management and conservation practices. 
Limitations include one or two of the following 
conditions: ponding for considerable periods of 
time, erosion, droughtiness, high water tables, 
flooding and salinity. The subclasses and units in 
this class are: 
3ml - These soils occur on level to very gently sloping, 

moderately coarse to coarse textured sandy deposits. 
They have rapid permeability, low water retention 
capacit 
tent. T Fi’ 

and low to moderate organic matter con- 
ey are subject to droughtmess in the early 

summer during periods of low precipitation. Wind 
erosion is a problem if the land remains bare. They 
are relatively low in natural fertility, but Will respond 
well to additions ofnitrogen, phosphorus and potash. 
Organic residues such as barn 

il 
ard manure, stubble, 

straw or green manure crops s ould be incorporated 
into the soi1 regularly to improve or maintain the 
organic matter status, increase water retention 
capacity, prevent erosion and to build up the fertility. 

Ds 
Du 
Fb 
Ha 
Lv 

% 
Nd 

Eh 
St 

Total 

3m2 

Total 

Under good management, these soils Will produce 
good to excellent crops of cereals, forage and hay. 
The soils in this subclass are: 

Acres % of Map Area 

Ashbury 
Deleau 
Dunrea 
Fairburn 
Hartley 
Langvale 
Margaret 
Nesbit 
Newstead 
Rhodes 
Scarth 
Stanton 

619 
2,102 

118 
209 
205 

1,129 
3,846 

157 
9,602 

127 
1,991 

27.447 

.04 

.14 

.004 

.Ol 

.Ol 

.07 

.21 

.01 

.67 
,004 
.14 

1.93 

47.552 2.90 

- These are moderately well to imperfectly drained, 
medium to moderately coarse textured soils 
developed in thin lacustrine sediments overlying 
coarse gravelly outwash de osits. 
variable in thickness but t e K 

These soils are 
underlying gravels 

usually occur at depths greater than 25 cm. They are 
easily tilled and are readily permeable to roots, air 
an< moisture. They may become droughty very 
qmckly during prolonged summer dry spells. These 
soils have a low to moderate organic matter content 
and a moderately low moisture retention capacity. 
Organic residues such as barnyard manure, straw 
or green manure crops should be incorporated into 

the soi1 t” LT 
revent wind erosion, increase water 

retentlon an to bulld up fertility. These soils are: 

Acres % of Map Area 

Breadon 1,100 .07 
Dromore 2,904 .20 
Glenview 197 .Ol 
Gopher Creek 4,563 .32 
Leon 271 .Ol 
Wawanessa 3,607 .25 - 

12,642 .86 

3mw - These soils occur on level to very gently sloping, 
moderately coarse to coarse textured sandy deposits. 
They have rapid permeability, low water retention 
capacity and low to moderate organic matter content. 
In the spring and after heavy summer rains they 
have adequate moisture. They may become dry in 
the summer but most are affected by high level of 
groundwater. Under good management these soils 
Will produce good to excellent crops ofcereals, forage 
and hay. These soils are: 

Acres % of Map Area 

Cr Croll 3,982 .28 
Ds Desford 4,234 .29 
Dw Denbow 2,912 .20 
Lr Lauder 27,643 1.94 
Sr. Souris 40,586 2.85 
Sw Switzer 12,525 .88 

Total 91,882 6.44 

3nwl - Th,ese are imperfectl 
saltne, fine texture B 

drained, slightly to moderately 
soils on level to very gently 

slopmg topography. Crop growth is quite variable 
on these soils depending on the moisture conditions 
during the season and the amount of salts present. 
Degree of salinity is quite variable not onl in a 
honzontal direction or at different sites wit l? m an 
area, but also in a vertical direction. Salts may also 
be translocated either during the year or over a 
period of years by capillary rise of saline water and 
subsequent evaporation resultin 

5 
in a concentration 

of salts. The usual method to ecrease salinity in 
soils is to improve drainage, avoid the practice of 
summerfallow and 
soi1 permeability. F 

ow crops that Will help maintain 
hese soils are able to produce 
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Wr 

Total 

3nw2 

GS 
US 

Total 
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good crops of cereals, forage and hay crops under 
good management. The soils in this unit are: 

Acres % of Map Area 

Marshy Lake saline 1,466 .lO 
Whitewater saline 6,784 .47 - 

8,250 .57 

These are imperfectly drained, slightly to moderately 
saline, medium to moderately fine textured soils on 
level to very gently sloping topography. Degree of 
salinity is 

4 soils and t 
uite variable throughout areas of these 
e effect on crops 1s also ve 

depending on the type of trop grown 7 m%E an 
conditions throughout the growing season. These 
soils Will produce good crops of cereals, forage and 
hay under good management and fertilizer practice. 
The soils are: 

Acres % of Map Area 

Goodlands saline 
Underhill saline 

259 .Ol 
3.787 .26 

A  -  

4,046 .27 
3~2 - These 

8 Y 
oorl drained soils developed on medium 

to mo erate v coarse textured sediments. are found 
in level to depressional areas where they cannot be 
drained economically. While these soils are perme- 
able to water they, nevertheless, remain saturated 
for considerable periods durin 
due to high groundwater leve s. Grain an P % 

the growin season 
forage 

crops cari be grown if ade uate drainage and good 
management IS provided. T e SOI~S m thts group are: a .’ 

Acres % of Map Area 

Ad Ashdown 
Bc Bell Creek 
Gb Gainsborough 
Mt Mentieth 
Ok Oak Lake 
Pk Plum Creek 
Te Terence 

Total 
Total Class 3 

3,458 .24 
119 .oo 
100 Do 

2,962 .20 
11,080 .77 

1,171 .08 
2,788 .19 

21,678 1.48 
186.050 12.52 

CLASS 4 
The soils in this class have severe limitations 

that restrict the choice of crops or require special 
conservation practices or both. These soils have 
such limitations that they are only suited for a 
few crops, or the yield for a range of crops may 
be low or the risk of trop failure is high. The 
limitations may seriously affect such farming prac- 
tices as the timing and ease of tillage, planting 
and harvesting, and the implementation and 
maintenance of conservation practices that often 
results in reduced yields. 
4i - These are imperfectly to somewhat poorly drained 

soils developed on stratified, moderately fine to 
moderately coarse textured recent alluvium. They 
occur adjacent to stream channels and in some cases 
form the bed of intermittent streams. Topography 
is irre ular, very ently slopin due to stream cuttin 
and deposition. $he risk of aequent flooding witl? 
severe effects on crops is high. The soils in this 
subclass are: 

Acres % of Map Area 

Gm Graham 
Lh Leighton 

Total 

1,970 .13 
1,427 .lO - 
3,397 .23 

4m These are sandv to aravellv coarse textured. well 
drained soils that ari droighty. They are low in 
natural fertility and low in organic matter. Wind 
erosion is a ÏraFard in cultivated areas. Organic 
residues such as barn ard manure, stubble and green 
manure crops shou d be returned to the soi1 to Y 
orevent erosion. build UD nutrient levels. and in- 
&ease water retention capacity. These soils are suit- 
able for production of fora 

fi. 
e and cereal crops under 

good management, The sot s m thts subclass are: 

Acres % of Map Area 

Aa 
Ax 
Bn 
BO 
Br 
CU 

EP 
Gc 
(3% 

Lw 

T-il 

Adelpha 202 
Alexander 4,052 
Bernice 99 
Bower 1,976 
Bannerman 1,279 
Chaucer 3,529 
Eramosh 92 
Findlay 751 
Grande Clairiere 15,904 
George Lake 1,036 
Griswold 320 
Pendennis 356 
Plum Lake 579 
Turtlehead 147 

.Ol 
.28 
.oo 
.13 

2 

:M 
1.11 

.07 

.02 

.02 

.04 

.Ol 

Total 30,322 2.07 

4te These are moderately well drained, medium to coarse 
textured soils developed on mixed morainic de- 

practices such as returning trash to the soils is 
strongly recommended if these soils are continuously 
cultivated. These soils are: 

Acres % of Map 

2 
Hr 
OS 

Tm 

Algar 
Charlton 
Horton 
Oskar 
Rea er 

5) Turt e Mountain 

3,007 .21 
1,637 .ll 

80,459 5.66 
256 .Ol 

7,402 s2 
16,556 1.16 

Total 109,317 7.67 

4nwl - These poorl to imperfectl drained, medium to 
moderately tl ne textured SOI s occur in depressional 7 
to level positions in the landscape and are slightl 
to moderately saline. They are also subject to pon di 
ing for long periods of time during spring runoff 
and after heavy summer rains. If adequate artificial 
drainage is provided, cereal grain and forage trop 
production is possible. The sous in this class are: 

Acres % of Map Area 

Cb CrZrtemer slightly 3,565 .25 

Cc Croll slightly 2,942 .20 
saline 

Cd ~ian~neslightly 1,070 .07 

HC Hartney slightly 25,182 1.77 
saline - - 

Mb Montgomery 
slightly saline 

Ta Two Creeks 

10,766 

2.450 

Total 

slightly saline 

45,975 

.75 

.17 

3.21 

4nw2 These medium to coarse textured soils occur in areas 
of depressional to vety entl slo ing topography and 
are shghtly to moderate y sa me. f T ?hey have low water 
holding capacities and good permeability but high 
water tables during most of the growmg season cause 
these soils to be moist. Surface ponding is common 
in the s ring and occasionally after heavy summer 
rains. K T e spotty occurrence of soluble salts also 
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rcstricts plant .f. rowth. Forages and some cereals cari 
be grown. Art1 cral drainage could improve these soils. 
These soils are: 

01 Oak Lake slightly 
saline 

Sa Souris slightly 
saline 

Sx fa&ter slightly 

Total 

Acres % of Map Area 

88 .oo 

760 .05 

631 .04 

1,479 .09 

4wl - These are imperfect to poorly drained medium tex- 
tured soils in depressional areas which pond runoff 
waters from adjacent areas and high water tables 
for significant 
soils are suite 1 

ortions of the growing season. These 
for hay and pasture and some trop 

production if ade 
ment is provided. 9r 

uate drainage and good manage- 
hese soils include: 

c”; 
M: vt 
Wa 

Total 

Acres % of Map Area Acres % of Mau Area 

Deloraine 
Glenlorne 
Hazeldean 
Martinville 
Villette 
Wassewa 

4,895 
1,049 

613 
2,826 

2,3?lZ 

11,788 

.34 

.07 
.04 
.19 
,004 
.16 

3.25 
.27 
.16 
.17 

1.41 

.80 

Be Bede 46,184 
Bm Broomhill 3,916 
Ct Carhvright 2,302 
Jn Jackson Creek 2,432 
Np Napinka 20,101 

Total 74,935 

4~2 - These are imperfectly drained, coarse textured soils 
which have hieh water tables in the earlv oart of 

2 
Mv 
Nt 
Pn 
Re 
Rn 
Ru 

Total 

the year but may become droughty d&ing dry 
seasons and hence more susceptible to erosion. They 
have low organic matter content and potential fertil- 
ity. These soils are: 

Acres % of Map Area 

Carniege 475 .03 
Linklater 693 .04 
Methvin 957 .06 
Ninette 1,066 .07 
Pierson 114 ,004 
Reston 1,073 .07 
Ralston 11,570 .81 
Rutledge 7,662 .53 

23,610 1.61 

4r -These are thin, moderately well to imperfectly 
drained, medium to moderately fine textured soils 
with bedrock shales commonly occurring near the 
surface. These soils occur in areas adjacent to shale 
outcrops and in some instances the bedrock restricts 
root development, These soils are suitable for forages 
and cereal tf adequate moisture is available. These 
soils are: 

Ma 

ME 

Maples 
Merle 
Mountainside 

Total 
Total Class 4 

Acres % of Map Area 

3,186 .22 
1,149 .08 

592 .04 

4,927 .34 
230,815 16.03 

CLASS 5 

Soils in this class have very severe limitations 
that restrict their capability to produce perennial 
forage crops, but improvement practices are feasi- 
ble. These soils have such serious soil, climatic, 
or other limitations that they are not capable of 
use for sustained production of annual cereal crops. 
However, they may be improved by use of farm 

machinery for the production of native or tame 
species of perennial forage plants. Feasible 
improvement practices include clearing of bush, 
cultivation, seeding, fertilizing and water control. 
The limitations include the adverse effects of one 
or more of the following: severe climate, low 
water-holding capacity, severe past erosion, steep 
slopes, very poor drainage, ver-y frequent overflow, 
severe salinity permitting only salt tolerant forage 
plants to grow, stoniness or shallowness to bedrock 
that make annual cultivation impractical. The 
capability units in this class are: 
5m - These coarse textured soils occur on irregular, very 

gent1 to moderately sloping topography. The 
-d 

are 
rapi ly drained and are low in r- 
capacity. As a result of rapid 

water-ho dmg 

are moderately severely a fp 
ermeability, these soils 

These soils are: 
ected by droughtiness. 

5wl 

to droughtiness due to low moisture holdingcapacity. 
These soils are: 

Acres % of Map Area 

Ba Bella Lake 1,121 .07 
Bh Bosshill Creek 729 .05 
Cw Cauldwell 336 .02 
Eb Ebor 224 .Ol 
Ga Glenora .04 

grn “ipm” 5,40 1 .69 .38 

Total 18,376 1.26 

5~2 - These soils are slowly to very slowly permeable and 
subject to frequent ponding which may persist for 
considerable periods of time. These soils occur in 
closed de 
for cerea P 

ressional to level areas and are rarely used 
crops. In dry seasons native hay may be 

put up on Stony Creek, Sanger and Naples soils. 
Artificial drainage could improve these soils for 
forage production. These soils are: 

Acres % of Map Area 

BY Bunclody 116 
Ce Cromer 247 :” 
Em Emblem 15,800 1.11 
Ew Ewart 9,486 .66 
Fx Fairfax 4,524 .31 
Le Lena 3,059 .21 
Ns Nanles 568 
02 Orthez 

.03 
1,475 .io 

3 Sanger 3,943 357 .02 
Stoney 

Creek 
.27 

Tn Tilston 20,475 1.44 

Total 60.050 4.16 

5wn - These are poorly drained fine and medium textured 
soils on level to very gent1 
runoff is slow and Interna r 

sloping terrain. Surface 
dramage is im 

very low permeability and a high water ta g 
eded by 
le m the 

sprmg. In addition, salinity conditions 
salt tolerant forage crops to be grown. T R”‘“1 Only e sons are: 
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Acres % of Map Area 

Ea Fa;;; slightly 
433 .03 

ES itnk:rn slightly 
1,597 .ll 

LS Lena slightly 
saline 480 .03 

Ra Rebecca slightly 5,758 .40 
saline 

Total 8,268 .57 

5dn - These soils are not suited to annual trop production 
because of undesirable structure and the presence 
of excess soluble salts. The hard com act Bnt horizon 
limits penetration of water, air an S roots. Precipi- 
tation usually ponds on the surface causing the soils 
to be wet for signiticant portions of the year. The 
strong columnar structure of the Bnt hinders cultiva- 
tion and makes a very unsuitable seed bed. These 
soils are: 

Acres % of Map Area 

ch 
Dd 
Ng 

Total 

Antler River 2,433 .17 
Chesterfteld 5,005 .35 
Dand 295 .02 
Ninga 2,713 .19 

10,446 .73 

Total Glass 5 172,075 il.98 

CLASS 6 

Soils in this class are capable only of producing 
perennial forage crops and improvement practices 
are not feasible. Class 6 soils have some natural 
sustained grazing capacity for farm animals, but 
have such serious soil, climate, or other limitation 
as to make impractical the application of improve- 
ment practices that cari be carried out on Class 
5 soils. Soils may be placed in this class because 
their physical nature prevents improvement 
through the use of farm machinery, or the soils 
are not responsive to improvement practices or 
because of a short grazing season or because 
stock-watering facilities are inadequate. Such 
improvement as may be affected by seeding and 
fertilizing by hand or by aerial methods shall not 
change the classification of these soi1 areas. 

The limitations include the adverse effects of 
one or more of the following: very severe climate, 
very low water-holding capacity, very steep slopes, 
very severely eroded land, severely saline land 
producing only edible, salt tolerant native plants, 
very frequent overflow, water on the soi1 surface 
for most of the year and stoniness or shallowness 
to bedrock that makes annual cultivation 
impractical. The capability units in this class are: 
6m - These are well drained, coarse textured gravelly soils 

which have very low water holding capacities, and 
low fertility. The soi1 is: 

Acres % of Map Area 

Bt But]er 600 .04 

6w - These are poorly drained depressional areas which 
are saturated or covered with water for much of 
the year. The are not suitable for agricultural’crops. 
They are on y marginally suitable for native hay. T 
For the most part, they are suited for native pasture. 
These soils are: 

Acres % of Map Area 

Wp Wakopa 11,364 .79 

Total Glass 6 11,964 .83 

CLASS 7 
Soils in this class have no capability for arable 

culture or permanent pasture. The Class 7 soils 
have limitations SO severe that they are not capable 
of use for arable culture or permanent pasture. 
These lands may or may not have a high capability 
for trees, native fruits, wildlife and recreation. The 
capability units in this class are: 
7m - These are well to imperfectly drained, coarse tex- 

sand beach deposits 

bordering many of the 

Vl 

7w 

Mh 

7et 

Er 

- 

- 

are: 
Acres % of Map Area 

Verner Lake 1,786 .12 

These are very poorly drained, level to depressional 
areas which are covered with water or are saturated 
most of the year. The soi1 is: 

Acres % of Map Area 

Marsh Complex 3,898 .27 

These are soils on steeply sloping land along creeks 
and river channels, stream channels, and surface 
runoff channels along the lower slopes of the Turtle 
Mountain area. The soi1 is: 

Acres % of Map Area 

Eroded Slopes 
Complex 25,977 1.82 

Total Glass 7 31,661 2.21 

The remaining area consists of non-agricultural 
units composed of townsites, miscellaneous land 
and water bodies. These are listed in Table 4.4. 

TABLE 4.4. 
Townsites, Miscellaneous Land and Water Bodies 

Acres 

Boissevain townsite 345 
Chain Lakes 206 
Deloraine townsite 407 
Elgin townsite 98 
Gainsborough Creek 6 
Grave1 borrow pits 76 
Hartney Golf course 45 
Hartney Lake 
Jackson Creek z 
Lagoons 
Lyleton townsite 5; 
Melita townsite 260 
Souris River 550 
Stoney Creek 75 
Water bodies & lakes in Turtle Mtns. 7,1 2‘2 
Whitewater Lake 15,774 
Whitewater townsite 30 

Total 25,049 

TABLE 4.5. 
Summary of Agricultural Capability Classes in the 

Boissevain-Melita Map Area 
Capability 

Class 
Extent 
(acres) 

% of Map Area 

1 148,529 10.42 

; 614,621 186,050 43.13 12.52 
4 230,815 16.03 

6” 172,075 11,964 11.98 .83 
7 31,661 2.21 

Miscellaneous 25,049 1.76 

Total 1,420,764 98.88’ 

‘Mathematical difference attributed to use of 2 decimal figures. 
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B) Soi1 Suitability for Irrigated Agriculture 
The appraisal of land for irrigation suitability 

involves an evaluation of physical, economic and 
sociological factors of the area. Physical factors 
such as soil, water, and climate determine the 
potential of an area to produce crops. The econo- 
mit factors determine the kind of crops grown, 
and the monetary returns that might be expected. 
The less tangible sociological factors include the 
available human resources and the influences that 
intensive and specialized cultural practises may 
have on the community. However, from the stand- 
point of determining the suitability of soi1 for 
irrigation, only the physical factors of the land 
resource Will be considered in this report. 

Soi1 classification, as a systematic procedure for 
identifying genetic soi1 variability, provides a 
sound basis for assessing the suitability of land 
resources for irrigation. The irrigation suitability 
classification for land is based on predictions of 
soi1 behavior under controlled conditions of soi1 
moisture and intensive cultural practises. It re- 
quires a comprehensive knowledge of existing soi1 
properties such as the natural soi1 water regime 
and the degree of salinity. These two factors are 
particularly important because of their affect on 
plant growth and because they are the properties 
most susceptible to change under drastically 
altered soi1 water regimes. For irrigation purposes, 
both salinity and drainage must be appraised in 
terms of the anticipated effects on future produc- 
tivity. 

The soils in the Boissevain-Melita area are do- 
minantly well to somewhat poorly drained. 
Approximately 75 percent of the soils are medium 
to moderately fine textured, 11 percent coarse, 7 
percent very coarse and 3 percent are moderately 
coarse textured. Approximately 4 percent of the 
area is affected by moderate levels of soi1 salinity. 

Criteria for Determining the Irrigation 
Suitability of Soils 

In determining the irrigation suitability of soils, 
the nature (permanent or non-permanent) of both 
interna1 and external soi1 characteristics are 
considered. Evaluation of these criteria provide 
guidelines to assist in the design and management 
of irrigation projects. The criteria, as summarized 
in Table 4.6, are discussed below*. 

TABLE 4.6. 
Criteria for Determining the Irrigation 

Suitability of Soils 
Internai Soi1 Characteristics 

Permanent Non-permanent 
1. Texture 5. Structure 
2. Uniformity and Depth of 6. Drainage 

Geologic Deposit 7. Fertility 
3. Hydraulic Conductivity 8. Reaction 
4. Water Storage Capacity 9. Salinity 

10. Exchangeable 
Sodium - (S.A.R.) 

External Soi1 Characteristics 
11. Topography 14. Vegetation Cover 
12. Erosion 
13. Stoniness 

‘Information from: 
C.O.A. Handbook for the Classification of Irrigated Land in the Prairie 
Provinces, P.F.R.A., Regina. Sask., 1964 and Soils Report No. 17. Soils 
of the Portage la Prairie Area (1972), Manitoba Soi1 Survey. 

Interna1 soi1 characteristics are those properties 
and conditions which exist below the soi1 surface. 
They cari be grouped according to their amenabi- 
lity to change, i.e. permanent characteristics are 
those properties such as texture and water storage 
capacity which cannot be altered, while non-per- 
manent features are those such as fertility and 
drainage which cari be altered by specific manage- 
ment practises. The following is a brief discussion 
of each of the interna1 soi1 properties that affect 
irrigation suitability. 

1. Texture 
Texture is a permanent property of soi1 that 

greatly affects its ability to retain and transmit 
water. In general, soils that range from moderately 
coarse to moderately fine in texture, are considered 
to be very good to good for irrigation. Approxi- 
mately 75 percent of the soils in the map area 
fa11 into this category. 

Coarse textured sandy and gravelly soils tend 
to be deficient in water holding capacity and are 
excessively permeable resulting in very inefficient 
use of water applied. The Bede, Souris and Grande 
Clairiere Associations fa11 into this category. They 
account for 18 percent of the area. 

Fine textured, clay soils are very impervious and 
cari become water logged when flood irrigated. 
Soils so affected are the Pipestone, Whitewater and 
Chesterfield Associations. 

Suitability of soils for irrigation based on texture 
cari be inferred from their effects on saturation 
percent and disturbed hydraulic conductivity (see 
Table 4.8). 

2. Uniformity and Depth of Geological Deposit 
Deep, uniform, permeable materials are the most 

desirable for irrigation purposes. Depth to imper- 
vious material should be sufficient to allow free 
drainage of the soi1 and to avoid the build-up of 
a water table. 

Most of the soils in the Boissevain-Melita area 
are developed on deep, uniform materials. 
However, soils in the Souris Plain and Whitewater 
Lake Basin are more variable and stratified be- 
cause of their lacustrine and fluvial origin. A tex- 
tural variation of one class in a vertical direction 
is common in these areas. In adjacent areas, the 
materials consist mainly of thin overlays of 2 to 
4 feet of coarse to moderately fine textured 
materials overlying a compacted slowly permeable, 
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medium to moderately fine textured till. For more 
information on the character of the geologic 
deposits, see Part II. 

3. Xydraulic Conductivity 
Hydraulic conductivity is a measure of the 

transmissibility of water in soi1 and should be 
neither excessive nor too slow. Soils having dis- 
turbed hydraulic conductivities that range from 0.8 
to 3.0 inches per hour have satisfactory water 
transmissibility. In general, fine textured soils have 
hydraulic conductivities that are too low and coarse 
textured soils have conductivities that exceed 3 
inches per hour. 

4. Water Holding Capacity 
Water holding capacity is another permanent 

physical feature of soils that is dependent upon 
the texture of the soil. Good irrigation soils gener- 
ally are able to store more than 6 inches of water 
in 4 feet of soil; fair irrigation soils hold between 
4 to 6 inches of water. Coarse textured soils gener- 
ally hold less than 4 inches. 

5. Structure 
Structure is a non-permanent characteristic of 

soi1 affecting permeability and tilth. Coarse tex- 
tured, sandy soils usually have single grained 
structure that causes excessive permeability, poor 
tilth and a high susceptibility to erosion. Moder- 
ately coarse to moderately fine textured soils have 
dominantly granular structures which permits good 
but not excessive transmission of water, good tilth 
and reduces erosion. The fine textured clay soils 
are usually granular in the plow layer due to high 
organic matter content, but tend to be very massive 
at depth as organic matter content decreases. Fine 
texture and massive structure combine to make 
subsurface layers of clay soils virtually impervious 
to water. 

6. Drainage 
Drainage is a non-permanent feature of soils 

that affects the economic soundness of irrigation 
development should the soi1 be otherwise suitable 
for irrigation. Moderately well drained to imper- 
fectly drained, moderately coarse to moderately 
fine textured soils are considered to be suitable 
for irrigation. Most of the soils in the Boissevain- 
Melita area fa11 into this category. Imperfectly 
drained, impermeable fine textured clay soils are 
not suitable for irrigation. Poorly drained soils are 
not suitable for irrigation regardless of texture, 
if drainage improvementis not considered feasible. 

The drainage factor takes into account surface 
and subsurface drainage characteristics as well as 
groundwater flow. 

a) Surface Drainage 
The Souris River and its tributaries (Stoney 

Creek, Jackson Creek, Gainsborough Creek, Antler 
River, Medora Creek and the Elgin Creek) provide 
the surface drainage for the major portion of the 
surveyed area. The surface drainage of the Turtle 
Mountain area is handled by the Turtlehead Creek 
and numerous channels which empty into Whi- 
tewater Lake. In times of spring runoff and heavy 
rains, much of the area around Whitewater Lake 
becomes flooded, reducing amount of pasture, and 
hay acreage available. The lake has no outlet 
except a very high water level. 

It has been estimated that the Souris River at 
its present state could irrigate roughly 500 acres 
of land during the growing season, April to August. 
With proposed dams on the Antler River and the 
Gainsborough Creek near their confluence with 
the Souris, the area could possibly supply enough 
water to irrigate 8,000 acres. 

b) Groundwater 
The natural flow of groundwater in the Bois- 

sevain-Melita area is toward the Souris River from 
a11 directions. Water table fluctuations are charac- 
terized by a Sharp rise in spring (April) due to 
recharge from snowmelt and spring precipitation 
followed by a Sharp decline during the growing 
season till July when the groundwater table rises 
to coincide with the peak precipitation period 
(Figure 2.8). In the latter part of July and through 
August, the water table is usually lower even 
though the amount of precipitation is often 
equivalent to or more than the recorded rainfall 
in early July. This is probably caused by a greater 
need for water by established crops and a higher 
evapotranspiration rate during this period. 

The quality of groundwater from shallow Wells 
is variable but in the main, suitable for domestic 
use. There is not enough groundwater available 
to do any amount of irrigating*. 

7. Fertility 
The application of nitrogen, phosphorus, and 

in some cases, potassium fertilizer to a11 crops 
grown under dryland culture has proven to be a 
most profitable management practice in the area. 
While this may indicate a problem of some mea- 
sure, it is not one that is considered to be important 
in evaluating soils for irrigation, since the problem 
cari be readily and economically overcome. 
However, it is important to emphasize that if crops 
are not adequately supplied with nutrients, they 
Will not respond to addition of irrigation water. 

8. Reaction 
Soi1 reaction or the degree of acidity or alkalinity 

varies from neutral to moderately alkaline, a very 
acceptable range from the point of view of trop 
growth. For this area, reaction is not a critical 
factor in the irrigaton suitability of soil. 
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FIGURE 4.1 
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9. Salinity 
Soi1 salinity is widespread and saline spots may 

occur in almost a11 soils. The majority of salt af- 
fected soils are found in the Whitewater Lake Basin 
and the Souris Basin which constitute the detailed 
map area of the project (Figure 4.1). The recon- 
naissance portions of the map area also contain 
saline soils but the extent is more localized. In 
general, the electrical conductivity (a measure of 
salt content in soils) in the soi1 surface horizons 
is low and increases with depth. Salinity is most 
commonly found in the medium to moderately fine 
textured soils; however, some of the sandy soils 
in the Souris Basin area near Lauder also contain 
high concentrations of soluble salts. Calcium and 
magnesiumsulphates are the dominantsoluble salts, 
but as salinity increases the relative proportions 
of calcium decreases and the relative proportion 
of sodium increases. Sulphates are the dominant 
anion in a11 soils. Chlorides are present in only 
minor amounts. 

*IL. R. Gray, Senior Groundwater Geologist, Dept. of Mines, Resources 
and Environmental Management. Persona1 Communication. 

10. Exchangeable Sodium (S.A.R.) 
Exchangeable sodium or Sodium Absorption 

Ratio (S.A.R.) is low in almost a11 soils in the map 
area. Only a few of the very saline soils have high 
and undesirable S.A.R. values. High S.A.R. values 
may be associated with low hydraulic conductivity. 
Good irrigation soils have S.A.R. values of less 
than 6, fair soils have values between 6 and 8, 
poorly suited soils have values that exceed 8. 

The above 10 factors are of prime concern in 
the 0 to 4 foot zone. However, under irrigation 
conditions, it is necessary to evaluate these factors 
to depths of 4 to 10 feet or greater SO that predic- 
tions cari be made regarding the response or effects 
that irrigation waters may have on particular soils. 
This aspect necessitates a program of deep drilling 
whereby these same factors, particularly texture, 
hydraulic conductivity, water holding capacity, 
salinity and the sodium absorption ratio cari be 
evaluated to 10 feet. Examples of the data obtained 
from drilling are presented in Figures 4.2, 4.3, 4.4 
and 4.5 and in Table 4.8. 

External soi1 characteristics are actually land- 
scape features and include such attributes as slope, 
topography, erosion, stoniness and vegetation 
caver. 

11. Topograp hy 
For the most part, topography determines the 

type of irrigation method that cari be used. For 
example, land development requirements for 
gravity irrigation are governed by topographie 
features such as relief and percent slope which 
determine the ease or difficulty of conveying water 
over the farm and of applying it to cropped land. 

Land development for irrigation includes clearing, 
levelling and the construction of permanent farm 
ditches, drains and water controls. 

Land levelling requirements are based on the 
number of cubic yards of earthmoving per acre 
necessary for the system. They are determined by 
systematic field traversing and examination of the 
land features with reference to detailed topo- 
graphie maps. In estimating land levelling require- 
ments the following des@ standards are used in 
rating topography*: 

1. Downfield slope between adjacent 100 foot 
stations must be more than 0.2 percent but not 
greater than 1 .O percent. 

2. Transverse slope between adjacent 100 foot 
stations must be less than 0.3 percent. 

3. A minimum of 0.3 feet of topsoil is to be 
replaced on tut areas greater than 0.5 feet provided 
that fertility of the topsoil is better than the ex- 
posed horizon. 

Where sprinkler irrigation units are used, the 
limits of slope and topographie pattern cari be 
significantly relaxed. As a general rule, land level 
enough to permit normal farming is level enough 
for installation of a sprinkler system. The complex- 
ity of slope Will determine the type of sprinkler 
system most suitable. Stationary sprinkler systems 
cari be used on almost any slope, while travelling 
sprinkler systems are generally limitted to slopes 
of less than 10 percent (see Table 4.7). 

12. Erosion 
Erosion is not a limiting factor in assessing the 

irrigation suitability of the soils in the Boissevain- 
Melita area. However, in some instances, former 
erosion channels may influence the size and sui- 
tability of a field for irrigation. 

13, Stoniness 
The stoniness factor is more important in assess- 

ing land development costs than m the actual soi1 
rating for irrigation suitability. 

14. Vegetation caver 
Vegetation caver is primarily a consideration in 

the cost of land development. Land clearing may 
be dictated more by the method used to apply 
irrigation water than by the irrigation suitability 
of the particular soil. For example, trees and 
bushes along fente lines or small sloughs may need 
to be removed to permit passage of the sprinkler 
line and not because the soi1 itself is particularly 
desirable. 

*C.D.A. Handbook for the classification of irrigation land in the Prairie 
Provinces, P.F.R.A., Regina, Sask.. 1964. 
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TABLE 4.7. 
Land Classification Standards for Irrigation Suitability. 

Land Characteristics Subclass Class 1 -Very Good Glass 2-Good Class 3-Fair Class 4-Unsuitable 

SOILS 
Texture 

very coarse textured 
very fine textured 

Water holding capacity 
low available moisture capacity 

Geological Deposit 
shallow deposit over sand or 
gravel 

S 

v Fine sandy loams 10 Loamy fine sand to Sand to permeable Grave1 to 
h clay loams light clay clay clay 

q 40 to 60 sat. % 35 to 65 sat. % 25 to 75 sa. % <25 or >75 sat. % 
>S” storage II- 4 ft >5” storage in 4 ft. >3” storage in 4 ft <3” storage in 4 ft. 
<4”/ hr. hydraullc < 5” / hr. hydraulic <7”/hr. hydraulic >7”/ hr hydraulic 
tond tond. tond. tond. 

36” or more of fine 
k sandy loam or 

heavier 

shallow deposit over 
impervious substrata 

>lO’ of permeable 
b material 

Salinity and Alkalinity 

EXTERNAL FEATURES 
Topography 

Slope 
excess gradient 

a <4 mmhos in O-2’ 
<8 mmhos below 2’ 
<6 S.A R. 

T 

g <l% and 0 1% I” 
general gradient 
(0.3% slope) 

DRAINAGE 
high water table 
restricted outlet 

D 
No problem 
anticiDated 

* Criteria for gravity (flood) irrigation requirements used to clawfy 
soils in this report. 

** Estimated adjustments to slope criteria for overhead or 
sprinkler type irrigation methods. 

Irrigation ClassiJication of Soils 
The classification of soils for irrigation suitability 

consists of three categories: class, subclass (and 
modifiers) and units. 

1. The suitability class is the broadest and most 
important category. Soils are grouped into four 
classes grading from Class 1 which is very good 
to Class 4 which is unsuitable. In each class, the 
soils have the same relative degree of limitation 
or hazard for irrigation use. 

2. The suitability subclass identifies soils with 
similar kinds of limitations and hazards, such as 
soi1 factors (S), topography (T), and drainage (D). 
Limiting soi1 factors may include texture (h), water 
holding capacity and permeability (g), depth of 
permeable material (k or b), and salinity (a). Topo- 
graphie limitations are primarily slope gradients 
(8). The class and subclass criteria are summarized 
in Table 4.7, 

3. The suitability unit is a subdivision within 
the subclass category that groups together soils that 
Will respond similarly to management. 

24” or more of fine 18” or more of sandy < 18” of sandy loam 
sandy loam or loam or heavier, or or heavier, or <24” 
heavier, or 30” plus 24” plus of loamy of loamy Sand or 
of loamy fine sand Sand sand 
or sandy loam 

>6’ of permeable >3’ of permeable <3’ of permeable 
material material material 

<4 mmhos in O-2’ <8 mmhos in O-2’ >8 mmhos I” O-2’ 
<12 mmhos below 2’ <15 mmhos below 2’ >15 mmhos below 2’ 
<8 S.A.R. <12 S.A R >12 S.A.R. 

<3% m general 
gradient 
(3-5% slope) 

<5% in general 
gradient 
(5- 10% slope) 

>5% in general’ 
gradient 
(> 10% slope)~’ 

Moderate drainage Moderate to severe Drainage improve- 
problem anticipated drainage problem ment not considered 
but may be improved anticipated but may feasible 
at relatively low cost be improved by ex- 

pensive but feasible 
measures 

Note 1: The classification must take into account 
a11 the soi1 factors previously discussed. Further- 
more, the relation between chemical and physical 
properties of the soi1 must also be studied. For 
example, high and undesirable S.A.R. values may 
be associated with low, undesirable hydraulic con- 
ductivities; but if sufficient gypsum is present in 
the soil, the S.A.R. may be lowered by leaching 
the soi1 (a very slow process), and the hydraulic 
conductivity may then improve. 

Note 2: Salinity. It is most difficult and often 
impossible to properly assess or rate the conditions 
of undesirable salinity found in the soils of pro- 
posed irrigation projects. The degree or grade of 
salinity may vary widely within short distances, 
and there may be no clear indication of the area 
occupied by each class. Thus, where a number of 
soi1 profiles are sampled in one soi1 area or map- 
ping unit, it is not uncommon to find that the 
salinity and S.A.R. values represent several or a11 
of the grades recognized in Table 4.7. Unless a 
very detailed mapping and sampling program is 
carried out, it is impossible to estimate the acreage 
occupied by each salinity class. 
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The soils of the Boissevain-Melita area have 
been classified into four irrigation suitability 
classes based on the chemical, physical, and related 
properties important to irrigation suitability (see 
Table 4.8). 

The classes are as follows: 
CLASS 1 - These are soils of fine sandy loam to 
clay loam texture which have no significant limita- 
tions in use for irrigation. They have good water 
holding capacity, good permeability, low salt con- 
tent, good drainage and satisfactory gradient of 
land. 

Acres % of Area 

A sequence of representative drill logs to 10 feet 
on two Cameron soils is given in Figure 4.2. 

CLASS 2 - These are soils of loamy fine sand to 
clay loam which have slight limitation in use for 
irrigation. This class includes slight soi1 limitations 
(S) such as water holding capacity, permeability, 
depth of material, salt content; topographie limita- 
!ions (T) such as slope and pattern; or drainage 
limitations (D) such as surface drainage and depth 
to water table. 
2Sl - These are well drained coarse to moderately coarse 

soils having rapid to moderately rapid permeabilities 
and low moisture holding capacity. The soils are: 

Ae Argue 
Cn Cameron 

loam 5,136 0.40 
loam 29,513 2.07 

EV Elva clay loam 655 .04 
Sf Schaffner loam 2,985 0.21 

Total 38,889 2.72 

Cameron 
EC 33-l -28W 

50.0 0.6 
0.92 

SiL 
0.5 

50.0 SiL 0.8 
0.59 0.3 

4 

50.0 -1 0.34 
SiL 

0.4 

I- 
0.3 

40.0 I 0.3 - 
0.21 

SiL 
0.5 

SATURATION PERCENTAGE 

HYDRAULIC CONDUCTIVITY 
(INCHESIHOUR) 

Cameron 
NC 3-6-23W 

O- 0 

47.9 0.8 0.8 
0.65 FSL FSL I- 0.6 0.6 

1 1 

44.8 04 
0.67 FSL 0.3 
44.8 

-t-- 

04 
0.67 FSL 0.3 

2 2+-----l 
40.8 0.5 
0.76 VFS 0.3 

VFS 
0.5 
53 

45.9 3.0 
1.6 L 1.0 

45.9 3.0 
1.6 L 1.0 

6' 

53.0 4.4 
0.37 CL 

3.53 

7 7H 
38.7 

38.7 6.7 6.7 

- - 
2.0 2.0 L L I- 3.65 3.65 

8 8H 
38.7 6.7 - 
2.0 L 3.65 

9. 9 

u 

ELECTRICAL CONDUCTIVITY (mmhos/cm) 1 DEPTH 

SODIUM ABSORPTION RATIO (S.A.R.) F::T 

FIGURE 4.2. 

Drill legs of Class 1 soils for irrigation suitability. 
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Melita Stockton Lyleton 
NC 31-3-26W SE% 34-524W SE% 8-2-28W 

55.0- 
1.4 

L 

1 
38.8 
1.18 LVFS 

2 

48.8 

2.3 
LVFS 

3 
37.5 ~~-- 

2.2 
VFS 

4 

37.5 
3.0 FS 

5 
37.5 
310 FS 

6 
3.13 _-. 
8.80 FS 

7 
31.3 
8.80 FS 

8 
37.5 
_ FS&CL 
3.2 

9 
37.5 

TF 
FS&CL 

IO- 

0.4 

0.7 

0.7 

0.5 

0.5 

0.6 

0.5 

0.4 

0.5 
0.5 

0.5 
0% 

0.5 

O;r 

0.5 

0.7 

0.6 

0.6 

0.6 

0.6 

0 
40.0 
53 FSL 

1 
37.5 
1.7 FS 

2 

37.5 
21: FS 

3 
35.0 
3.7 FS 

4 

35.0 
FS 

3.5 
5 

31.3 
2.8 FS 

6 

45.0 
0.09 FS 

7 

FS 

8 
50.0 
0.12 FS 

9 

VFSL 

10 

0.6 

0.06 

0.4 

0.2 

0.3 

0.2 

0.4 

0.08 

0.4 

0.08 

0.04 

0.08 

0.5 

0.07 

0.4 

0.2 

0 
37.5 
1.92 LVFS 

1 . 
35.0 
3.0 LVFS 

2, 
32.5 

4% 
LVFS 

3 
37.5 
1.25 LVFS 

4. 

33.7 

1.2j 
LVFS 

5 
43.7 
1.12 LVFS 

6 
35.0 
0.4 LVFS 

7 
40.0 

0.18 
LVFS 

8 
40.0 

0.12 
LVFS 

9 

0.4 

0.5 

0.3 

0.2 

0.4 

0.; 

0.4 

0.4 

0.4 

01 

0.4 

0.2 

0.5 

Gi 

0.6 

0.5 

0.6 

0.6 

Cranmer 
SE% 7-6-23W 
0 

48.9 
1.04 

1 
41.8 

1.18 

2 
40.8 

1.04 
3 

45.9 

0.97 
4 

47.9 

0.56 
5 

63.3 

0.05 
6 

62.2 

0.10 
7 

55.1 

0.08 
8 

9 

52.0 

0.16 
1c 

SICL 0.4 

0.2 

0.4 
VFCL 

0.4 

CL 
0.4 

0.6 

0.9 
SiCL 

0.4 

SiCL 
0.9 

0.4 

SiCI 1.6 

0.9 

SATURATION PERCENTAGE ELECTRICAL CONDUCTIVITY (mmhos/cm) 
piiq -- 1 DEPTH 

HYDRAULIC CONDUCTIVITY SODIUM ABSORPTION RATIO (S.A.R.) 
(INCHEWHOUR) 

F;iT 

Underhill 
SW’h 19-2-27w 

0 
62.5 

L 
2.2 

1 
46.2 

0.57 
FSL 

2, 
71.2 

SiL 
1.10 

3 
59.9 

0.63 
SiL 

4 

51.2 SIL 
0.39 

5 
50.0 

O.li 
SiL 

6 
46.2 

0.24 
CL 

7 
46.2 

0.24 
CL 

8 
41.2 

CL 
0.22 

9 

0.5 

0.; 

0.4 

0.3 

2.2 

0.8 

4.3 

1~7 

4.9 

2.4 

4.9 

2.5 

5.5 

3.0 

5.5 

3.0 

6.1 

3.4 



TABLE 4.8. 
Physical and Chemical Characteristics of Soils as Related to Irrigation for the Boissevain-Melita Area. 

Soi1 Type 
and Phase 

Irrigation Depth Texture Saturation pH Conduct- Soluble Salts S.A.R. Disturbed Groundwater 
CLXS (feet) Percentage ivity (m.e./i) Hyd. Gond. Fluctuation 

mmho/cm (in./hr.) (depth below 
Na Ca +Mg surface) 

Adelpha.. .................. 3DS 
Ashdown ................ 3DS 
Argue ...................... 1 
Agnew.. .................... 4Sh 
Antler River ............ 4Sb2 
Algar ........................ 4TS 
Ashbury.. ......... ........ 3DS 
Alexander ................ 3D 

Bella Lake .................. 4D 
Bell Creek .................... 4D 
Breadon.. .................. 2S3 
Bede ........................ 4Sq 

Bearford ................ ..3S 4 
Bosshill ..................... 4D 
Broomhill .................. 4Sq 
Bernice .................... 3DS 
Bower ........................ 3D 
Bannerman ................ 3D 
Butler ...................... 4Sq 
Bunclody .................... 4D 
Cramner saline .......... 4Sa 

Croll saline ............... 4Sa 
Coatstone saline ...... 4Sa 
Cromer ...................... 4D 
Carniege .................... 3S 
Chesterfield ............ 4Sb2 

Charlton .................... 4TS 
Cramner ................... 3D 

1. Cameron 1 

2. Cameron ,,..,.,,.......... 1 

Coulter 3D 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
7-8 
8-9 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-9 
9-10 

o-1 
1-2 
2-3 
3-4 
4-5 
5-8 
B-10 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-9 
g-10 
o-1 
l-2 
2-4 
4-6 
6-7 
7-9 
o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 
B-10 
o-1 
1-2 
2-3 
3-4 
4-5 
5-7 
7-8 
B-10 

Similarto Eede except drainage is restricted by underlying till. 
Same as Lauder 
poya;as Cameron 

;;rn;ts Chesterfield except well drained 

Same as Mentieth except for slightly coarser texture at surface 
FSL 29.9 8.2 2.9 2.0 
S&Gr 27.5 8.2 1.7 1.7 
S&Gr 26.2 7.9 2.3 2.0 
GrFSL 29.9 8.0 1.0 0.3 
SL 28.7 8.1 0.6 .0.2 

37.5 7.9 0.5 0.1 
Same as Newstead except poorly drained 
Same as Souris exceot ooorly drained 
No data 
LS 
kS 

cs 
cs 

53.7 7.9 0.9 
37.5 28.7 8.2 8.3 0.3 0.5 

28.7 28.7 8.2 8.3 0.3 0.3 
28.7 8.3 0.3 

Es 29.9 8.0 
C 42.5 7.8 
Similar to Cramner except well drained 
Sameas bede except poorly drained 
Same as Bede 

0.5 
2.4 

Similar to Bede except for underlying clay loam till 
Similar to Newstead except imperfectly drained 
Similar to Newstead exceot imoerfectlv drained 
Same as Bede 
pLme as Cramner “;?Et poorly t,yed 

SiCL 88.8 7.5 
HvC 100.0 7.6 
C 87.5 7.7 

EL 80.0 81.3 8.3 8.0 
FcLas 38.8 52.5 8.1 8.0 

10.4 102.0 49.0 20.6 .Bl 
10.6 118.0 46.5 24.5 0 

9.6 96.5 40.0 21.6 .02 
5.2 68.5 33.2 16.8 .Ol 
1.8 16.5 0.5 33.0 0 
2.5 20.0 1 .o 28.3 .Ol 
2.5 19.8 5.0 12.5 .06 
2.9 24.0 3.0 19.6 0 

31.0 0.76 4.80 
16.0 0.60 7.50 
20.0 0.63 0.60 

8.3 0.14 0.49 
4.4 0.13 0.21 
3.6 0.07 0.27 

0.5 7.9 0.25 4.50 
0.4 3.7 0.29 1.60 
0.3 2.5 0.26 12.00 
0.2 2.5 0.17 21 .oo 
1.5 2.7 1.29 17.00 
0.7 2.0 0.70 14.00 
0.9 3.9 0.64 10.00 
2.7 24.0 0.77 0.76 

No data 
Naom,e,~ Ryerson except imperfectly drainedand saline 

Same as Souris 
CL 75.0 ci 62.5 
HvCL 85.0 

: 87.5 91.3 
FS 28.8 
FS 31.3 
No data 
: 

HvL 
SiCL 
SiCL 
VFCL 
CL 
SiCL 
SiCL 
FSL 
FSL 
LFS 

;L 
CL-C 
FSL 
FSL 
FSL 
FSL 
SiL 

41.8 48.9 

40.8 
45.9 
47.9 
63.3 
62.2 
55.1 
52.0 
47.9 
44.8 
40.8 

45.9 53.0 
38.7 
38.7 
37.5 
35.0 
41.2 
63.7 

SiL 55.0 
VFCL 56.2 
SiCL 47.5 
L-SiCL 72.5 
CL 77.5 
CL 65.0 
CL 50.0 
c: 36.3 72.5 

FSL 50.0 
S&L 

7.5 0.6 0.8 5.1 
7.5 2.6 6.7 26.2 
7.6 2.3 11.6 13.3 
7.7 2.0 13.7 8.7 
7.9 1.6 11.8 4.7 
8.5 0.7 4.1 3.1 
8.3 0.7 4.6 2.7 

6.8 0.7 
6.8 0.8 
7.5 0.5 
7.9 0.4 
8.1 0.4 
8.1 0.4 
8.1 0.4 
8.0 0.9 
7.8 1.6 
7.1 0.8 
7.6 0.4 
7.8 0.5 
7.9 3.0 
8.0 4.4 
7.9 6.7 
7.8 1 .o 
8.0 0.5 
8.1 0.7 
8.1 1.1 
8.2 3.2 
7.9 3.5 
8.0 4.7 
7.9 8.2 
7.1 0.8 
7.2 0.5 
7.5 0.5 
7.5 0.6 
7.6 0.6 
7.6 0.5 
7.6 0.5 

0.3 
0.2 
0.3 
0.3 
0.3 
0.5 
0.7 
0.8 
2.5 
1 .o 
0.5 
0.5 
4.0 

16.0 
23.0 

O:S 
0.8 
3.0 

12.8 
15.8 
20.0 
27.0 

0.6 
0.8 
0.9 
1.2 
0.9 
1.1 
1 .o 

4.9 
7.1 
4.2 
3.7 
3.2 
3.2 
3.0 
6.7 

17.2 
5.1 
4.1 
4.2 

31.5 
41.0 
79.0 

8.0 
3.9 
3.9 
7.1 

24.5 
25.5 
40.5 
79.5 

6.4 
3.5 
4.0 
4.6 
5.2 
3.9 
3.5 

1:: 
4.5 
6.6 
7.7 
3.3 
4.0 

0.2 
0.1 
0.2 
0.2 
0.2 
0.4 
0.6 

2: 
0.6 
0.3 
0.3 
1.0 
3.5 
3.7 
0.2 
0.4 
0.6 
1.6 
3.7 
4.4 
4.4 
3.8 
0.6 
0.6 
0.6 
0.8 
0.6 
0.8 
0.8 

1.33 
1.05 

.35 

.03 

g.60 
2.20 

1.04 
1.18 
1.04 

.97 

.56 

.05 

.lO 
.08 
.lO 

0.85 
0.87 
0.76 
1.60 
0.37 
2.00 
1.12 
1.18 
3.30 
1.21 

.20 

.04 

.Ol 

.21 
2.30 
0.81 
1.10 
0.47 
0.40 
1.70 
1.26 

4ft. 
4-6 ft. 

“;-y ::: 
3-7 ft. 
loft. 

6-8 ft. 
loft. 

o-3 ft. 
o-3 ft. 

7 ft. 
5-6 ft. 

loft. 

:; R: 
4-5ft. 

loft. 
5ft. 

1oft. 
o-3 ft. 
5-7 ft. 

6-7 ft. 
6-7 ft. 
o-3 ft. 

7 ft. 
3-7 ft. 

1oft. 
7-8 ft. 

9.loft. 

9-10ft. 

7-1oft. 

Croll ...<<.... 3D Same as Cramner 
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TABLE 4.8. (continued) 

Soil Type 
and Phase 

Irrigation Depth Texture Saturation PH Conduc- Soluble Salts SAR Dlsturbed Groundwater 
CIXS (feet) Percemage tivity m.e./f Hyd Cond Fluctuation 

mmho/cm (!n /hr.) (depth below 
Na Ca+ Ng surface) 

Coatstone ................ 4TD 
Cartwright .............. 4Sq 

Chaucer 4Sq 

Cauldwell...... ......... 305 
Dand.. ................ 4Sb2 
Deloraine .................. 4D 
Deleau.. .... ............... 2Sl 
Dromore ................ 2S3 
Desford ................. 30 
Dunrea ...... ............ 3s 
Denbow.. .................. 3DS 
Dalny ...................... 3Tg 

Ewart ...<.<<.. 4D 
Ebor 4Sq 
Eramosh 30s 
Emblem 4D 
Emblem saline 4D 
Elva <.<<. 1 
Ewart 4D 
Fairburn 3s 
Fairhall 3D 
Findlay 2Sl 
Fairfax 4D 
Glenora 3DS 
Gainsborough .., 4D 
Grande Clairiere 4ST 
Goodlands .............. 3D 
George Lake ......... 2S2 
Glenlorne.. ............. 3D 
Graham ..................... 40 
Glenview .................. 2S3 
Gopher Creek ............ 2S3 

Goodlands saline.. ..... 4% 
Griswold ................... 3s 
Hartley ............... 253 
Hartley saline ............ 4% 

Hayfield.. ................ 30 
Horton.. .................. 4Tg2 
Hartney ................. 30 

Hathaway ,.... 4Tgl 
Hazeldean 4TD 
Jackson Creek 4Sq 

Kemnay.. .................. 2Sl 
Lena ....................... 4D 

O-l 
l-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-9 
o-1 
1-2 
2-3 
3-4 
4-5 
5-6 

O-1 
1-2 
2-3 
3-5 
5-6 
6-10 

O-l 
1-2 
2-3 
3-4 
4-5 
5-6 

o-1 
1-2 
2-3 
3-4 
4-6 
6-9 

O-l 
l-2 
2-3 
3-4 
4-6 
6-9 

o-1 
1-2 
2-3 
3-4 
4-5 
5-7 
7-a 
8-9 

Same as Ryerson except Imperfectly drained 
VFSL 61.3 7.3 
L 50.0 7.7 EFiL r 36.7 25 0 8.0 7.8 

ES 30.0 37.5 i.5 
GrL No sample 
LFS 27 5 8.1 
LFS 39.0 8.4 
S&Gr 37.5 8.4 
S&Gr 37.5 8.4 
Gr&S 22 8 8.3 
Gr&S 33.3 8.4 
CL 50.0 7.9 
Same as Switzer 
No data 
Same as Waskada except poorly drained 
Same as Souris except well drained 
No data 
Same as Croll 

0.4 0.2 3.9 
0.4 0.4 4.2 
0.6 0.9 54 
0.6 1.0 4.8 
0.4 0.8 4.0 
0.3 0.3 2.7 

1.5 4.3 11 5 
1.2 0.1 7.7 
1 .o 0.1 6.6 
0.8 0.4 5.3 
0.7 0.8 5.1 
0.6 0.5 4.1 
1.0 1.3 7.7 

Same as Terence except well drained 
Same as Lyleton except imperfectly drained 
;iL 42.5 52.5 7.9 7.8 1.2 .7 

SiL 50.0 7.9 2.4 
SiCL 66.3 7.8 4.7 
CL 72 5 7.7 9.4 
CL&SiCL 87.5 7.7 10.7 
Same as Ryerson except poorly drained 
No data 
No data 
Same as Hartney except poorly drained 
Same as Hartney saline except poorly drained 
Same as Cameron except slightly finer textured 
Same as Ryerson except poorly drained 
Same as Mentieth except well drained 

1.1 2.6 
1.6 9.1 
9.9 14.6 

24.7 27.2 
52.5 79.0 
65.0 92.0 

Same as Cameron except Imperfectly drained and has no surface horizon 
Same as Lvleton 
Same as &mner except poorly drained 
No data 
Same as Switzer except poorly drained 
No data 
Same as Cramner 
Same as Stanton 
Same as Two Creeks 
Same as Liege except poorly drained 
No data 
L&Gr 52.5 8.4 
SCL&Gr 37.5 8.4 
S&Gr 37.5 8.4 
S&Gr 22.8 8.3 
Gr&S 33.3 8.4 
CL 50.0 7.9 
Same as Cramner excem saline 
No data 
No data 

;iL 
SiL 
SiL 
SiL ^... 

70.0 8.0 11.5 71.0 118.5 9.2 3.70 
63.8 8.4 17.2 103.5 297.5 8.5 1 70 
43.8 8.4 18.8 102.5 337.5 7.9 .84 
62.5 82 12.9 64.0 217.5 6.1 .45 
50.0 7.9 13.8 67.0 237.5 6.2 .17 
53.8 79 9.8 46.5 152.5 5.3 .09 

1.2 0.1 7.1 
1.0 0.1 6.6 
0.8 0.4 5.3 
0.7 0.8 5.1 
0.6 0.5 4.1 
1.0 1.3 7.7 

Similar to Cameron except water may pond on the surface 
No data 
LVFS 37.5 8.0 .4 
SiL 50.0 8.5 .6 
SiL 37.5 a.5 .il 

2 42 60.0 0 8.5 8.4 :i 
SiL 50.0 82 2.0 
Same as Ryerson 
Same as Ryerson water may pond on the surface 
LS 53.7 7.9 0.9 
L 37.5 0.5 

ES 28 28.7 7 g.23 8.2 0.3 0.3 
cs 28.7 8.3 0.3 
cc: 28 29 9 7 8.3 8.0 0.5 0.3 

CL 42.5 7.8 2.4 
Same as Lyleton 
Same as Chesterfield except poorly drained 

.3 
1.4 
1.9 
2.9 
3.2 
6.4 

0.5 7.9 0.25 4 50 
0.4 3.7 0.29 1.60 
0.3 2.5 0.26 12.00 
0.2 2.5 0.17 21.00 
1.5 2.7 1 29 17.00 
0.7 2.0 0.70 14.00 
0.9 3.9 0.64 10.00 
2.7 24.0 0.77 .76 

z.3 
05 
0.6 
0.6 
0.3 

1.8 
0.1 
0.1 

:5 
0.3 
07 

2 
3.7 
6.7 
8.4 
9.6 

0.1 
0.1 

0.5 
0.3 
0.7 

1.80 
1.10 

0.52 
4.90 

14.00 
4.10 

5.20 
1.70 
0.38 
0.52 
0.74 
7 90 
0.37 

1.28 
1.21 

.85 

.04 

.07 
.03 

1 70 
.38 
.52 
74 

7.90 
.37 

7-8 ft. 
4-5 ft. 

10 ft. 

6-7 ft. 
3 ft. 

o-3 ff. 
7.tott. 
9-l 0 ft. 

7-8 ft. 
7-8 ft. 
6-7 ft. 

loft. 

o-3 ft. 
g-1Dft. 

6-7 ft. 
o-3 ft. 

7-loft. 
o-3 11. 

10 ft. 
7-8 ft. 

loft. 
o-3 ft. 
4-5 ft. 
o-3 ft. 

1011. 
7 ft. 

loft 
7 ft. 

o-3 ft. 
8-9 ft. 

7 ft. 

6 ft. 
6.7ft. 
7-8 ft. 

7 ft 

7 ft. 
10 ft. 

7 ft. 

loft. 
5 ft. 

7-1 D ft. 

7-1 0 ft. 
o-3 ft. 
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TABLE 4.8. (Continued) 

Soi1 Type Irrigation Depth Texture Saturation 
and Phase CIZISS (feet) Percentage 

PH Conduc- Soluble Salts S A.R. Disturbed Groundwater 
tivity m.e./i Hyd. Gond. Fluctuation 

mmholcm - (in /hr.) 
‘kxdh 

Na Ca+ Mg surface) 

Liege 7.6 1.0 5.7 0.6 0.64 7 ft. 3D o-1 L+cL 57.2 
MS 31.3 8.0 

0”.4 
0.8 2.7 

Leighton 40 

1-2 
2-3 
3-5 
5-7 
7-8 
o-1 
1-2 
2-3 
3-4 
4-5 
5-7 

Ls- 56.3 
C 95.0 

: 
95.0 
91.3 

C 87.5 

7.9 0.5 1.6 3.3 
7.8 0.6 1.9 4.0 
7.7 0.6 2.1 3.8 
7.7 0.6 2.4 35 

0.7 
1.2 
1.3 
1.5 
1.8 

9.50 
0.46’ 
0.07 
0.03 
0.04 

o-3ft. 
HVC 
LFS 
FS-CL-C 
HvC 
HvC 
No data 
No data 
FS 

90.0 
37.5 
76.3 

33.8 

Linklater ................ 2S2 
Leon ............ 2S3 
Lauder.. ........... 3DS 

Lena saline.. ............. 4D 
Langvale ................... 3S 
Lyleton ............... 2Sl 

Maples 4Sbl 
Montgomery saline 4Sa 

Medora ................ 4Tgl 
Merle ................ 4Sbl 
Margaret ............... 3S 
Marshy Lake.. ........... 4Sa 
Maskawata .............. 3Tg 

Melita 3Tg 

Maon .... ............... 2Sl 
Minto ...................... 3D 
Martinville ............... 4D 
Mountainside ........ 4Sbl 
Mentieth .................. 3D 

Methvin.. ............ 4% 
Montgomery ......... .:: 3D 
Nesbitt ...................... 3s 
Newstead ............. 3Tg 

Ninga ,..... 4Sb2 

O-l 
1-2 
2-3 
3-4 
4-6 
6-9 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-7 
7-8 
8-10 

o-1 
1-2 
2-3 
3-6 
6-8 
8-10 

O-l 
l-2 
2-3 
3-4 
4-5 
5-6 
6-9 
o-1 
1-2 
2-3 
3-5 
5-7 
7-9 

O-l 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 

o-1 
1-2 
2-3 
3-4 
4-5 
o-1 
l-2 
2-3 
3-4 
4-5 
5-7 
7-9 
9-10 

FS 37.5 
FS 30.0 
FS 37.5 
FS 35.0 
FS 31.3 
Same as Chesterfield except 
No data 
LVFS 37.5 
LVFS 35.0 
LVFS 32.5 
LVFS 37.5 
LVFS 33.7 
LVFS 43.7 
LVFS 35.0 
LVFS 40.0 
LVFS 40.0 
No data 
L 55.0 
L 55.0 
L 43.7 

51.2 
40.0 
45.0 

Same as Ryerson 
No data 
Similar to Stanton 
Same as Whitewater saline 

;iL 62.5 52.5 
SiL 56.3 
HvL 50.0 
HvL 41.3 

:L 62.5 56.3 
VFSL-LVFS 38 8 
VFSL 37.5 
CL 70.0 
HCL-LtC 73.8 
&s 48.8 58.8 

Same as Lyleton 
Same as Goodlands 
No data 
No data 
FSL 48.7 
FSL&GrL 33.7 

C::i!; 40.0 41.2 
C:;;l; 47.5 50.0 

CL till 50.0 
Same as Bede 
Same as Two Creeks 
Same as Lyleton 
L 40-60 
L 40-60 
LFGr 20-40 
CL till 55-65 
CLtiII 55-65 
L 51.3 

E 
81.7 
76.7 

CL 57.5 
SiCL 60.0 
SiCL 90.0 
SiCL 71.3 
SiCL 78.8 

7.9 
7.5 
8.0 
8.0 
8.1 
8.0 

~oorly drain 

7.9 0.4 
7.9 0.3 
8.2 0.4 
8.3 0.4 
8.4 0.4 
8.5 0.4 
8.5 0.5 
8.3 0.6 
8.2 0.6 

0.7 4.0 
0.2 3.3 
0.2 4.0 
0.5 3.7 
0.1 3.9 
0.3 3.4 
0.6 3.7 
08 4.3 
0.9 4.1 

99.0 110.0 
65.0 84.0 
63.0 73.0 
43.0 31.0 
39.0 58.8 

0.5 
0.2 
0.1 
0.4 
0.1 
0.2 
0.4 
0.5 
0.6 

7.7 
7.7 
8.0 
8.0 
7.7 
7.8 

12.5 

9.3 
6.0 
6.9 
7.5 43.0 63 0 

13.3 
100 
10.4 
10.9 

7.2 
7.7 

7.7 
8.1 
8.2 
8.5 
8.1 
8.1 
8.0 
7.8 
7.9 
7.8 
7.8 
7.9 
7.9 

:: 
.5 

3:; 
3.5 
6.2 

:4” 

:4 

:5 

:5 
4.4 
4.2 

1.0 34 
4.6 2.1 

20.0 25.5 
16.4 25.2 
21.2 77.5 

.8 3.8 

.4 33 

:t 
4.5 
4.0 

.6 3.6 

.8 3.9 

:3 

4:: 
5.6 
4.6 
3.4 

:3” 
.3 
.2 

:S 

7.7 0.8 4.0 6.0 2.3 
7.8 0.5 1.4 3.2 1.1 
8.1 1.4 7.0 4.0 4.9 
8.2 1.9 9.8 7.0 5.2 
8.1 2.8 13.0 17.0 4.5 
8.1 4.0 19.0 32.5 4.8 
7.9 4.0 16.0 33.8 3.9 

6.8-7.2 1 .o 
6.8-7.3 1.0 
7.0-7.9 1.0 
7.0-7.8 1.0 
7.0-7.8 1.0 

7.5 1.7 
7.0 12.8 
7.6 11.0 
8.1 10.7 
8.0 9.7 
8.2 5.8 
8.1 7.2 
8.0 6.0 

12.5 10.0 
146.0 73.5 
112.5 59.0 

10.6 49.0 
98.5 38.8 
57.0 10.0 
62.0 15.4 
61.0 12.3 

:5 
.5 

:6 
5.6 

24.1 
20.7 

2.1 
22.4 
25.5 .O 
22.3 
24.6 :i 
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0.3 0.5 2.7 0.4 
0.2 0.3 2.1 0.3 
0.3 0.5 2.9 0.4 
0.3 0.3 2.6 0.3 
0.2 0.2 2.1 0.2 
0.3 0.3 2.3 0.3 

19.00 
18.00 
13.00 
10.00 

7.40 
5.20 

1.92 
3.00 
4.00 
1.25 
1.12 

.15 

.41 
18 

:12 

.76 
1.12 

.72 

.05 

.39 

.23 

3.90 
1.50 

.74 

.95 

.84 
71 

1.10 
2.80 
3.00 

.23 

.33 

.45 

.85 

2.50 
2.80 

8.8 
1.60 

.72 

.22 

.30 

1.00-1.50 
.90-l .20 

3.00-4.00 
.50-.95 
.50-.95 

1.26 

.os 
.02 

.O 

7 ft. 
7 ft. 

6-7 ft. 

o-3 ft. 
6-8 ft. 

10 ft. 

7 ft. 

loft. 

4-7 ft. 
3-7 ft. 

loft. 

loft. 

loft. 
7 ft. 

3-4 ft. 

7 ft. 
7 ft. 
6 ft. 

loft. 

3-7 ft. 



TABLE 4.8 (Cont’d) 

Soi1 T 
and Phase 

Irrigation Depth Texture Saturation pH Conduc- Soluble Salts S.A.R Disturbed Groundwater 
Glass (feet) Percentage tivity m.e./ i Hyd Cond. Fluctuation 

mmholcm (in./hr.) (depth below 
Na Ca = Ng surface) 

Neelin 3D 

Napinka 4Sq 

Naples.. ...................... 4D 
Ninette ................... 252 
Oak Lake .................... 40 

Oak Lake saline ............ 4D 
Oskar .................... 4Tg2 
Orthez ........................ 4D 
Pendennis .................. 3S 
Partridge .................... 40 
Plum Creek .............. 30s 

Plum Lake ..,..........._... 4D 
Pierson ..................... 4D 
Pipestone.. ................ 4Sh 
Rebecca .................... 40 

Reston.. .................... 4Sq 
Regent .................... 4TD 
Rhodes ...................... 35 
Ralston .................... 4ST 
Reaper .................... 4TS 
Rutledge .................. 4ST 
Ryerson .................. 4Tgl 

Sourissaline 4Sa 

Scarth 2Sl 

Schaffner 1 
Sanger ..,,...,,...,..,,,,,,, 40 
Stony Creek .._.........,,, 4D 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-9 
o-1 
l-2 
2-3 
3-4 
4-6 
6-9 

o-1 
o-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-10 

o-1 
l-2 
2-3 

::; 
5-6 
6-8 
8-9 
9-10 

o-1 
l-2 
2-3 

::; 
5-7 
7-9 
9-10 

o-1 
1-2 
2-3 
3-4 

:B 
o-1 
l-2 
2-3 
3-4 
o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-10 

HvL 50.0 6.6 
S&SL 37.5 8.0 
S&SL&L 33.8 7.7 
SL&SCL 47.5 8.0 
CL&SL 46.3 8.0 

Q 37.5 62.5 8.2 8.1 
s”: 55.0 50.0 8.1 

LGr 37.5 i.s 
Gr 28.8 7.9 
LGr 37 5 8.0 
Gr 25.0 7.7 
MS 25.0 7.9 
Same as Cramner except poorly dramed 
;aSme as Lyleton 

38.8 
FS 46.3 8.7 
FS 37.5 9.5 
FS 37.5 9.8 
FS 43.8 9.6 
FS 37.5 8.9 
FS 37.5 9.0 
FS 37.5 86 
No data 
No data 
Same as Hartney except poorly drained 
Same as Souris 
Same as Napinka except poorly drained 
L 43.7 7.9 
: 43.7 42.5 7.6 7.4 

L 43.7 8.0 

k 40.0 37.5 7.8 8.0 

8 31.0 35.0 8.1 8.1 
CL 37.5 7.8 
Same as Switzer except poorly drained 
No data 
No data 
CL 86.2 7.9 
HvC 82.5 7.8 
HvCL 75.0 7.8 
FS&SiCL 51.2 7.8 
SiCL 47.5 8.0 
CL 53.7 7.9 
c 56.3 7.8 

NS 

0.8 
0.5 
0.6 
0.5 

i:: 
0.5 
0.5 

:; 

:E 
.4 
.4 

0.4 
0.5 
0.8 
0.3 
0.6 
0.5 
0.9 
1.4 

1:; 
1.3 

.5 

:; 

1.2 2.7 
0.7 3.8 
5.0 1 .o 
7.7 92.5 
6.6 80.5 
7.0 83.0 
6.4 74.5 
7.4 85.0 

00:: 
0.4 
0.4 
0.5 
0.5 
0.4 
0.4 
1.4 

9.2 
10.4 

E 
6.4 
6.7 
7.3 

71.0 
93.5 
70.0 
64.5 
50.5 
47.5 
48.5 

Same as Napinka 
Same as Ryerson except imperfectly drained 
;;;$rato Stanton 

No data 
No data 
LL 52.5 5.12 8.1 7.8 

c: 45.0 48.7 8.1 8.1 
c: 53.7 8.1 

NS 
SL 41.2 8.0 
LFS 37.5 8.2 
LFS 33.7 8.2 
FS 29.9 8.1 

k?S i;:; 8.1 8.8 

Fss 31.2 27.5 8.6 8.2 

MZ 27.5 28.7 8.5 8.4 
VFS 43.7 8.0 
VFS 43.7 7.9 
Same as Cameron 
Same as Hartney except poorly drained 
Same as Ryerson except poorly drained 

1.1 
3.0 
4.7 
4.7 
5.3 

8.6 
7.7 
6.1 
3.8 
1.1 
1.1 
1.1 
1.0 
0.7 
0.8 
1.3 
1.4 

1::; 
19.2 
19.0 
21.0 

6.0 
4.3 
4.9 
4.3 
4.0 
3.4 
3.7 
3.3 
6.5 
6.3 
6.8 
3.9 
2.9 
3.6 

0.2 
03 
0.5 
0.2 

:.: 
0.7 
1.1 

.4 

:: 
.4 
.6 
.4 

1.13 
3.20 
1.90 
1.26 
1.08 
3.30 
0.20 
0.42 
4.50 
4 50 
3.90 
2.00 
5.90 
8.80 

7.2 1.4 
2.5 3.4 
1.0 72.1 
1.0 130.8 
1.0 113.8 
2.0 83.0 
2.0 74.5 
6.0 49.1 

6.00 
3.40 

:O 
.O 

4.70 

.: 

9.0 
3.8 
3.9 
4.0 
2.9 
4.3 
3.4 
2.8 

0.5 2.60 
0.3 .88 
0.2 .33 
0.1 .37 
0.4 .51 
0.2 .47 
0.2 14.00 
0.2 11 .oo 
0.3 .29 

92.0 10.5 .27 
95.0 13.6 .16 
86.5 10.6 .17 
78.5 10.3 .26 
52.5 9.9 .16 
62.0 8.5 .41 
65.5 8.5 .48 

6.8 0.7 2.30 
22.5 3.6 1.05 
44.0 4.1 .39 
45.8 4.0 .19 
52.0 4.1 .28 

24.0 100.0 
25.0 95.0 
17.0 77.0 
11.8 38.0 

0.3 6.9 
0.6 3.2 
0.4 3.3 
0.8 6.0 
1.5 4.3 
3.5 3.3 
5.5 6.0 
3.1 9.5 

3.4 
3.6 
2.7 
2.7 
0.2 
0.5 
0.3 
0.5 
1 .o 
2.7 
3.2 
1.4 

7.10 
7.10 
6.40 
9.30 
2.50 
7.20 
6.80 
7.10 
7.10 
7.10 

.29 

.18 

7 ft. 

3-7 ff. 

o-3 ft. 
5 ft. 

o-3 ft. 

o-3 ft. 
10 ft. 

o-3 ft. 
loft. 

o-3 ft. 
5-7 ft. 

O-311. 
7-1 Oft. 

o-3 11. 

3 ft. 
7 ft. 

4-7 ft. 
loft. 

10ft. 
loft. 

6-7 ft. 

7-10 ft. 

7-10ft. 
o-3 11 
o-3 ft. 
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TABLE 4.8 (Cont’d) 

So~l T 
and Phase 

Irrigation Depth Texture Saturation pH Conduc- Soluble Salts S.A.R. Disturbed Groundwater 
Glass (feet) Percentage tivity m.e.lf Hyd Cond. Fluctuation 

mmholcm (in./hr.) (depth below 
Na Ca= Ng surface) 

Souris ..__................ 3DS 

Stanton 2Sl 

Switzer 3DS 

Switzer saline .......... 4Sa 
Two Creeks saline ...... 4Sa 

Two Creeks ................ 30 

Terence ............. 3DS 
Turtle Head ............ 3DS 
Turtle Mountain ...... 4Tg2 
Tilston ....................... 40 
Underhill .................... 3D 

Underhill saline 4Sa 

Villette 40 
Wassewa 4D 
Waskada 3Tg 

William 4D 
Wakopa 4D 
Whitewatersaline 4Sa 

Wawanessa 2S3 

O-l 
l-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-10 
o-1 
l-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-10 
o-1 
l-2 
2-3 
3-4 
4-5 
5-6 
6-8 
8-10 

o-1 
1-2 
2-4 
4-6 
o-1 
1-2 
2-3 
3-4 
4-5 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 
o-1 
1-2 
2-3 
3-4 
4-5 
5-7 

o-1 
1-2 
2-3 
3-4 
4-5 
5-6 
6-8 

o-1 
l-2 
2-3 
3-4 
4-5 
5-7 
7-9 
9-10 

LS 36.2 8.0 
MS 29.9 8.0 
MS 28.7 8.0 
MS 28.7 8.2 
VFS 46.2 7.9 
VFS 38.7 7.8 
VFS 
FS 
FSL 
FS 
FS 
FS 
FS 
FS 31.3 8.1 
LS 45.0 8.2 
VFSL 50.0 8.3 
VFSL 46.2 8.3 
VFSL 41.2 8.7 
LVFS 35.0 8.9 
LVFS 37.5 9.1 
LVFS 40.0 9.1 
LVFS 38.7 8.8 
LVFS 37.5 8.3 
SiL 46.2 8.2 
Same as Switzer exF3ytgsaline 
LVFS 7.5 
LVFS 50.0 8.1 

:: ;i;; 46.3 53.8 8.3 7.8 
FSL 40.7 8.1 
FSL 39.7 8.0 
LFS 28.7 8.3 
SiL till 46.2 8.0 
SiL till 46.2 8.0 
;;I~II~~ Souris 

No data 
Similar to Ryerson except poorly drained 
L 62.5 6.9 
FSL 
SiL 
SiL 
SiL 
SiL 
CL 
L 
L-SiL 

46.2 
71.2 
59.9 
51.2 
50.0 
46.2 
71.7 
50.0 

Sil 50.0 8.3 
SiL 50.0 8.2 
CL 41.3 8.2 
CL&C 50.0 8.1 
Same as Two Creeks except poorly draine 
Same as Cramner e$gegt poorly d;awd 
L 
L&Gr lensa 33.7 7.8 
CL till 
CL till 
CL till 

g ;;; 
No data . 

40.0 8.1 
41.2 8.2 
50.0 8.1 

47.5 50.0 8.1 7.9 

NO aata 
CL 
VFSL 
FSL 
CL&S&Gr 
CL 

:: 
CL 
No data 

0.5 0.2 4.4 
0.4 0.2 2.9 
0.4 0.1 3.3 
0.3 0.1 2.3 
0.3 0.2 2.5 
0.4 0.4 3.2 
0.4 0.2 2.8 
0.4 0.2 3.0 
0.6 0.1 5.6 
0.4 0.2 3.1 
0.3 0.2 2.7 
0.4 0.1 3.3 
0.4 0.1 3.4 
0.4 0.1 3.3 
0.5 0.1 3.9 
0.4 0.2 3.2 
0.7 0.1 5.8 
0.7 2.2 3.3 
0.8 4.7 1.8 
0.9 6.1 1 .o 
1.0 7.5 0.9 
1.1 7.1 1.6 

0.8 2.8 3.6 
0.6 1.6 2.4 

0.1 
0.2 
0.1 
0.1 
0.2 
0.3 
0.2 
0.2 

:: 
.2 
.l 
.l 
.l 
.l 

0:: 
1.7 

2: 
11.2 

7.9 
2.1 
1.5 

5.1 14.4 50.5 3.9 
5.3 44.5 20.9 13.8 
4.9 45.0 9.5 20.6 
8.2 63.5 49.5 12.8 
0.9 0.5 7.6 0.3 
0.8 0.6 7.3 0.3 
0.5 0.2 3.6 0.1 
0.4 0.4 5.8 0.2 
0.4 0.2 3.2 0.2 

0.5 
0.4 
2.2 
4.3 
4.9 
4.9 
5.4 
3.2 
0.8 

12.5 
9.8 
7.7 
7.6 

,d 

0.2 
0.4 
3.0 
9.0 

13.0 

:S:E 
5.6 

45.5 
57.3 
42.0 
34.7 
31.7 

4.1 0.1 2.20 
3.4 0.3 .57 

25.5 0.8 1.10 
55.0 1.7 .63 
59.0 2.4 .39 
57.0 2.5 .12 
63.0 3.0 .24 
43.0 1.2 3.90 

198.5 4.6 2.10 
207.5 5.6 .47 
146.5 4.9 .62 
100.0 4.9 .46 

94.5 4.6 .25 

0.8 4.0 6.0 2.3 2.50 
0.5 1.4 3.2 1.1 2.80 
1.4 7.0 4.0 4.9 .88 
1.9 9.8 7.0 5.2 1.60 
2.8 13.0 17.0 4.5 .72 
4.0 19.0 32.5 4.8 .22 
4.0 16.0 33.8 3.9 .30 

11.5 101.5 75.0 
20.2 215.0 200.0 
21.1 210.0 230.0 
21.5 217.5 227.5 
20.2 210.0 220.0 
20.2 199.0 196.0 
18.4 189.5 180.0 

16.6 

:s 
20.4 
20.0 
20.1 
20.0 

5.10 
5.70 

14.00 
18.00 

.25 
.21 
.22 

2.00 
2.10 
1.70 
2.10 
3.70 
3.50 
2.80 

.09 

.12 

.76 
.34 

1.08 
1.10 

.54 

.?2 

.18 

.05 

.52 

.66 

.lO 

.18 

32% 
6.10 

.07 

.09 

.67 

.74 

.74 

.32 

.48 

.24 

.19 

7 ft. 

loft. 

7 ft. 

7 ft. 
7 11. 

7-loft. 

4-7 ft. 
4-5ft. 

loft. 
o-3 ft. 

5 ft. 

5 ft. 

o-3 ft. 
3-4 11. 

loft. 

o-3 11. 
o-3 ft. 
3.7 ft. 

3-7 11. 
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Acres % of Area 

Dl Deleau 
FI Findlay 
Ky Kemnay 

Loamy fine sand 2,102 .14 
loamy very fine sand 7.51 .05 
loamy very fine sand 386 .02 
to very fine 

Ly Lyleton 
sandy loam 
loamy very fine sand 
to very fine 

9.240 0.65 

Mn Maon 
sandy loam 
loamy very fine sand 1,304 0.9 
to very fine 

SC Scarth 
sandy loam 

St Stanton 
loamy fine sand 1,991 .14 
loamy fine sand 27,447 1.93 

Total 43,22 1 3.02 

2s2 - These are well drained, coarse soils underlain by 
very coarse gravel. These soils have rapid 
bility and low moisture holding capacity. fxc% 
are: 

Acres % of Area 

Gg George Lake loamy very fine sand 1,036 .07 
to very fine 

Lk Linklater 
sandy loam 
loamy very fine sand 693 .04 
to very fine 
sandy loam 

Nt Ninette loamyvery tïne sand 1,066 .07 
to very fine 
sandy loam 

Total 2,795 .18 
2S3 - These are well drained, medium to moderately fine 

textured soils underlain by very coarse ravel. Their 
main limitation is the rapid permeabr rty and low f 
water holding capacity of the underlying grave]. The 
soils are: 

Acres % of Area 

Bd Breadon 
Dr Dromore 

clay loam 1,100 .07 
loam 2,904 .20 

Gn Glenview loam 197 0.1 
Gp GopherCreek loam 4,563 .32 
Ha Hartley 205 .01 
Ln Leon 

clay Loam 
clay loam 271 0.1 

Ww Wawanessa loam 3,607 .25 
Total 12,847 .87 

Total Class 2 58,863 4.07 

A sequence of drill logs to 10 feet are given 
in Figure 4.3. 
CLASS 3 - These are coarse to moderately fine 
soils having some unfavorable characteristics that 
limit production and cause management problems 
under irrigation. These include soi1 factors (S) such 
as water hodling capacity, permeability, depth to 
permeable material or Salt content; topographie 
factors (T) such as slope and pattern; or drainage 
factors (D) such as surface drainage and depth 
to water table. The soils in this class have a mar- 
ginal to poor suitability for irrigation. They in- 
clude: 

3s - These are well drained, coarse to moderately coarse 
soils underlain by glacial till. This grou also contains 
those soils having a very coarse grave1 P ense between 
overlay and till below. Their main limitations are 
the rapid permeability and low water holding 
capacity. The soils are: 

Acres % of Area 
Bf Bearford loam .09 
Cg Carniege 

1,420 
loamy fine sand 475 .03 

Du Dunrea loamy fine sand 118 .oo 
Fb Fairburn loamy very fine sand 209 .Ol 

to very fine 
sandy loam 

Gw Griswold loamy very fine sand 
to very fine 

320 .02 

Lv Langvale 
sandy loam 
loamy very fine sand 1,129 .07 
to very fine 

Mg Margaret 
sandy loam 
loamy fine Sand 3,846 27 

Nb Nesbitt loamy very fine sand 157 .Ol 
to very fine 

Pd Pendennis 
sandy loam 
loamy fine sand 356 .02 

Rh Rhodes loamy fine sand 127 .ccl 
Total 8.157 .52 

3Tg - These are well drained soils developed on medium 
textured material underlain by glacial till. The main 
soi1 limitation is the topography which is generally 
less than 3 percent. The soils are: 

Acres % of Area 

d 
D Dalny loam 2,079 0.14 

k Maskawata loam 16,039 1.12 
Ml Melita loam 1,573 0.10 
Nd Newstead loam 9,602 0.67 
Wk Waskada loam > 7.47 106 141 

Total 135,434 9.50 
3D -These are imperfectl 

medium to moderate 
% 

drained soils develo ed on 
fine textured materia s. Thts P 

group also includes t ose underlain by till. These 
soils have a moderate drainage problem due to 
seasonal high water table. The soils are: 

Acres % of Area 

Ax Alexander loam 4,052 
BO Bower loam 1,976 
Br Bannerman loam 1,279 
Co Coulter 
Cm Cranmer 

clay loam to clay 3,997 
5,399 

Cr Croll 
clay loam 
clay loam 3,982 

Ds Desford 
Fh Fairhall 

clay loam 4,234 
loam 212 

Gd Goodlands clay loam 
GI Glenlorne 

5,843 
loam 1,049 

Hf Haytîeld loam 814 
Ht Hartney loam 36,438 

2 
L Liege loam 5,623 

t Mentieth loamy very fine sand 2.962 

.~ 
.28 
.13 
.09 
.28 
.38 
.28 
.29 
.Ol 
.41 
.07 
.05 

2.56 
.39 
.20 

to veiy finé 
sand loam 

Mo Minto r 
M 

clay oam 120 

r 
Montgomery loam 53,985 3:: 

N Neelin clay loam to clay 2,372 .16 
Tc Two Creeks loam 30,062 2.1 1 
Uh Underhill loam 7.754 A!! 

Total 172,153 12.02 
3DS - These are im 

coarse to mo B 
erfectly drained soils developed on 

erately coarse textured material over 
glacial till. These soils have a very high seasonal 
water table, with the overlays having very low water 
holding capacity. The SO~IS are: 

Acres 70 of Area 
Aa Adelpha loamy fine sand 202 .Ol 
As Ashbury loamy very fine sand 619 .04 

to very fine 

Ad Ashdown 
sandy loam 
loamy fine sand 3,458 .24 

Bn Bernice 
Cw Cauldwell 

oravelly loamy sand 
foamy very fine sand 3:: :o: 
to very fine 

Dw Denbow 
sandy loam 
loamy very fine sand 2,912 .20 
to very fine 

Eh Eramosh 
sandy loam 

Ga Glenora 
loamy fine sand 
gravelly loamy sand 6:: :E 

Lr Lauder loamy fine sand 27,643 1.94 
Pk Plum Creek loamy very fine sand 1,171 .08 

to very fine 

Sr Souris 
sandy-loam 
loamy fine sand 40,586 2.85 
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Sw Switzer loamy very fine Sand 12,525 .88 
to very fine 
sandy loam 

Te Terence loamy fine sand 2,788 .19 
Th Turtlehead gravelly loamy Sand 147 /wJ 

Total 93,220 6.49 
Total Glass 3 408,970 28.53 

A sequence of representative drill logs are given 
in Figure 4.4. 

CLASS 4 - The soils in this class are considered 
to be unsuitable for irrigation because of severe 
drainage problems, impermeability of geological 
materials, salinity, very poor water holding 
capacity, very rapid permeability, topography or 
a combination of these problems. The soils in this 
class are as follows: 

4Sh - These are imperfectly drained clay soils, which have 
interna1 drainage problems due to their texture. The 
soils are: 

Acres % of Area 

Ag Agnew 
Ps Pinestone 

clay 
clav 

2,244 .15 
1,921 .13 

Total 4,165 .28 

4% - These are well to imperfectly drained gravelly soils 
which have very low water holding capacity and very 
rapid permeability. Such soils have been irrigated 
to a very limited extent in the Bede area, northwest 
of Melita; however, water supplies are limited. The 
soils are: 

Acres % of Area 

Be Bede very gravelly 46,184 3.25 

Bm Broomhill 
loamy sand~ 
very gravelly 3,916 .27 
loamy Sand 

Bt Butler verv gravellv 600 .04 
loamy Sand* 

Ct Cartwright very gravelly 2,302 .16 
loamy Sand 

CU Chaucer loamy Sand 3,529 .24 
Eb Ebor shaly grave1 233 .Ol 
Jn Jackson very gravelly 2,432 .17 

Creek loamy Sand 
Mv Methvin loamy sand 957 .of5 
Np Napinka very gravelly 20,101 1.41 

loamy sand 
Re Reston loamy Sand 1 073 07 A L 

Total 81,327 5.68 
4Sbl - These are well to imperfectly drajned, medium tex- 

tured soils underlain by impermeable shale. The 
main limitation of these soils is that they have less 
than three feet of permeable materials. The soils 
are: 

Acres % of Area 
Ma Maples loam 3,186 .22 
Me Merle loam 1,149 .08 
MS Mountain- loam 592 .04 

side Total 4.927 .34 

4Sb2 - These are moderatel well to imperfectly drained 
coarse to fine texture CL SOI~S whtch have an imperme- 
able layer within their profile. This layer restricts 
water movement and causes ponding, plus it is 
difficult to work through with tillage equipment. 
These soils also tend to be somewhat saline and 
subject to high seasonal groundwater table. These 
soils are: 

chn 
Dd 
Ng 

4Sa 

Cb 

cc 

Cd 

Gs 

HC 

Acres % of Area 

Antler River clay loam to clay 2,433 .17 

paT;erfield clay loam loam fine to Sand clay 5,005 295 .35 .02 
Ninga clay Y oam 2,713 .19 

Total 10,446 .73 

- These are imperfectly drained, coarse to fine textured 
soils, which are limrted by the presence of salts m 
the profile. These soils are also subject to high 
seasonal groundwater. The soils are: 

Acres % of Area 
Cranmer clay loam 
(saline) 
Croll clay loam 
(saline) 
Coatstone (saline) ;~a; to clay 

Goodlands clay loam 
(saline) 
Hartney loam 

3,565 .25 

2,912 .20 

1,070 .07 

259 .Ol 

25,182 1.77 
(saline) 

Mb Montgomery loam 10,766 .75 

Mi 

Sa 

sx 

Ta 

us 

Wr 

4ST 

Gc 

Rn 

Ru 

4TS 

Ar 

CI 

RP 

4Tgl 

(salinë) - 
Marshy Lake clay loam to clay 1,466 .lO 
(saline) 
Souris loamy fine Sand 760 .05 
(saline) 

: Switzer loamy fine sand very 631 .04 
(saline) to very fine 

Two Creeks 
sandy loam 
loam 2,450 .17 

(saline) 
Underhill loam 3,787 .26 
(saline) 
gV;Tter clay loam to claoyal > 6 784 L 

59,662 
4.18 47 

- These are well to imperfectly drained, coarse tex- 
tured soils which are subject to erosion. The topo- 
graphy exceeds 5 percent and they have a very 
low water holding capacity, plus they are rapidly 
permeable. These are duned soils which are very 
droughty. The soils are: 

Acres % of Area - 
Grande loamy fine Sand 15,904 1.11 
Clairiere to fine Sand 
Ralston loamy fine Sand 11,570 .81 

to fine Sand 
Rutledee loamv fine Sand 1,662 .53 

to fine Sand 
Total -2.45 35,136 

- These are well drained soils developed on the 
moderatel coarse to coarse materials derived mainly 
from the orssevam Formation. These soils have 5. 
limitations of topography (>5 percent slopes) and 
water holding capacities. The soils are: 

Acres % of Area 
-b 

Algar loamy fine Sand 3,007 .21 

Charlton 
to fine sandy loam 
loamv fine Sand .lI 
to fine sandy loam 

1,637 

Reaper loamy fine Sand 7,402 .52 
to fine sandy loam 

Total -xi 12,046 

- These are well drained soils developed on glacial 
till. The main soi1 limitations are low permeability 
and topo raphy which, in most cases, is around 5 
percent. lghe soils are: 

Acres % of Area ~~ 
Hw Hathaway loam to clay loam 84,029 5.91 
Md Medora loam to clay loam 4,417 .31 
Ry Ryerson loam to clay loam 265,946 18.71 

Total 354,392 24.93 
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Ryerson Mentieth 
SE% 22-f -27W NW% 33-l -27W 

Coulter 
SE% 153-27W 

O- C 

48.7 

2.5 

1 

33.7 

2.0 

2 

40.0 

0.88 

3 

41.2 

1.6 

4 

50.0 

0.72 

5 

47.5 

0.22 

6 

50.0 

0.30 

7 

50.0 

0.30 

a 

O- 

L 

1 

CL 

2 

CL 

3 

CL 

4 

CL 

5 

CL 

6 

51.2 

2.3 

0.8 

2.3 

0.5 

1.1 

1.4 

4.94 

1.9 

5.23 

2.8 

4.45 

4.0 

4.45 

4.0 

4.76 

4.0 

3.89 

$y 1 L-SiCL 1 
0.8 
0.6 

1.1 

0.65 
L-VFSL 

‘I 
52.5 

1.05 

3.0 

3.57 

0.5 

0.6 
CL 

0.5 

0.6 
45.0 

0.39 

4.7 

4.09 CL 

CL 
48.7 

0.19 
4.7 

3.97 
0.6 

0.8 

53.7 

0.28 

5.3 0.6 

0.6 
CL 

CL 

4.11 

CL 

6H 
:;( CL ( 

0.5 

0.8 CL 

7- 
50.0 

1.26 
FSL 

l-4 

8 

0.5 

0.8 CL 

I S&L 

I 

S&L 

10 L-J 
Series 
Location 

Saturation Percentage 

Hydraulic Conductivity 
(inchesjhr.) 

Electrical Conductivity (mmhoskm) 

Sodium Absorption Ratio (SAR) 
Depth Interval 

(1 foot) 

FIGURE 4.4. 
Drill logs of Class 3 soils for irrigation suitability. 
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Whitewater Jackson Creek Montgomery Saline Rebecca Souris Saline 
WC 7-3-22W NW% 6-6-26W SC 19-5-23 WC 8-3-32W NC 23-l -28W 

0 
86.2 
0.27 

1 
8.25 
0.16 

2 
75.0 
0.17 

3 
51.2 
0.26 

4 
47.5 
0.16 

5 
53.7 
0.41 

E 

7 
56.3 
0.48 

a 

9 

IC 

0 
55.0 
0.76 

1 
55.0 
1.12 

2 
43.7 
0.72 

3 
51.2 
0.05 

4 

5 

E 
40.0 
0.39 

ï 

E 
45.0 - 
0.23 

< 

0.9 

i3 

8.6 
i3 

0 
41.2 
7.1 SL 

1 
37.5 LFS 

7.1 
2. 

33.7 LFS 
6.4 

31 
29.9 
9.3 

FS 

4 

0 
61.2 
0.67 CL 

1 
43.7 

VFSL 
0.74 

2 
43.7 FSL 
0.74 

3 

E CL&S&Gr 

4 
43.7 CL 
0.48 

5 
43.7 CL 
0.24 

6 
43.7 _-. 
0.24 

CL 

7 
48.7 
0.19 

CL 

8 
48.7 CL 
0.19 

9 

0 
53.7 
4.5 

LS 

’ 37.5 L 
1.6 

2. 
28.7 COS 
12.0 

3 
26.7 COS 
21 .o 

4 
28.7 

COS 
17.0 

5’ 
28.7 COS 
14.0 

6’ 
28.7 COS 
14.0 

7, 
29.9 COS 
10.0 

8 
42.5 CL 
0.76 

9 

CL 

10.4 
13.6 

8.8 
10.6 

8.2 
10.3 

6.4 
9.9 

6.7 
8.5 

7.3 
8.5 

11.5 
16.6 

12.5 -- 
13.3 

6.0 
10.9 

.6.9 
7.2 

HC 
7.7 
3.6 

20.2 
21.5 

0.5 
tz 

CL 0.3 
0.3 

6.1 
2.7 

21.1 
19.6 

CL Tilt FS & SiCL 3.8 
2_7 

0.3 
0.2 

21.5 
20.4 

SiCL 0.3 
1.3 

20.2 
20.0 

20.2 
20.1 

20.2 
20.1 

0.3 
0.7 

CL Till 
0.3 
63 

18.4 
20.0 

0.5 
0.6 

18.4 
20.0 

2.4 
0.8 

CL Till 

Series 
Location 

Saturation Percentage 

Hydraulic Conductivity 
(incheslhr.) 

Electrical Conductivity (mmhos/cm) 
Depih Interval 

Sodium Absorption Ratio (SAR) (1 foot) 



4Tg2 

0: 
Tm 

4TD 

4D 

Ba 

;ti 

~- These are well drained soils developed on medium 
to moderately fine textured till. The topography. 
exceeds 5 percent and reaches 10 to 15 percent rn 
some areas. In these areas, irrigation is unfcasible. 
The soils are: 

Acres 5% of Area 

Horton loam to clay loam p5.66 80,459 
Oskar loam to clav loam 256 -01 
Turtle loam to cla$ loam 16,556 1.16 
Mountain 

Total 91,211 6.83 

- These are imperfectly drained soils developed on 
glacial till. The main soi1 limitations are topography 
and the seasonal high water table. The soils are: 

Acres 9’ of Area 

Coatstone loam to clay loam 66,991 4.71 
Hazeldean loam to loam 613 .04 
Regent loam 

clay 
to clay loam 7,914 .55 

Total 15,524 5.30 

- These are 
R soils, plus t 

oorly drained, coarse to fine textured 
ose underlain by till. with water tables 

which are at or near the surface a11 year round. 
Draina-e improvement is considered not feasible. 
The Soi?s are: 

Acres % of .Area 

Bella Lake loam 1,121 .07 
Bell Creek loamy fine Sand 
Bosshill loamv fine sand 

By Bunclody 
Ce Cromer 

clay foam 

De Deloraine 
clay 
loam 

Ew Ewart 
Ea Ewart 

loam to clay loam 
loam to &y loam 

119 
729 
116 

247 
4,895 
9,486 

433 

.oil 

.Oj 

:E 
.34 
.66 
.03 

(saline) 
Em Emblem 
Es Emblem 

Fx f:::;:: 
Gb Gains- 

borough 

Gm Graham 
Le Lena 
Ls Lena 

(saline) 
Lh Leighton 
Mr Martmville 
Ns Na les 
Ok Oa & Lake 
01 Oak Lake 

loam 
loam 

15.800 
1.597 

1.11 
.II 

clay loam 
loamy very fine sand 
to very fine 
sandy loam 
loam 
clay loam to clay 
clay loam to clay 

4.524 .31 
100 .oil 

1,970 
3,059 

480 

.13 

.21 

.03 

clay loam to clay 1,427 .iO 
loam 2,826 .19 
clay loam 568 .03 
loamy fine sane 11,080 .71 
loamy fine Sand 88 .cKl 

Po Partridge 
Pf Plum Lake 

qavelly loamy sand 
foamv verv fine Sand 

Pn Pierson 

Ra Rebecca 
SO Sanger 
SR Stoney Cre< 
Tn Tilston 
VI Villette 
Wa Wassewa 
Wm William 
Wp Wakopa 

Total Class 4 

to ve; fine 
sandy loam 
loamy very fine sand 
to very fine 
sandy loam 
clay loam to clay 
loam 

:k loam to clay loam 
loam to clay loam 
loam 
clay loam 
loam 
loam to clay loam 

Total 

The most important step in rating a soi1 is to 
determine the group or class, i.e. whether it is good, 
fair, poor or undesirable soi1 for irrigation. The 
indication of the right group to suit the soi1 unit 
shown on the map is more important than the 
individual subclass ratings given to soils within 
each group. 

Table 4.9 summarizes the irrigation potential of 
the soils in the Boissevain-Melita area. 

TABLE 4.9. 

1,475 10 
9,917 :69 

579 .04 

Irrigation potential of the Boissevain-Melita Area 
Glass Suitability Acreage % of Total Area 

1 Very Good 38,889 2.72 
2 Good 58,863 4.07 
3 Marginal 408,970 28.63 
4 Unsuitable 857,356 60.00 

Townsites, Water 
Bodies, 56,696 4.68 
Eroded Slopes and 
Marsh Complexes 

Total : .420.764 100.00 

114 .oo Irrigation Requirement 

5,758 .40 
357 .02 

3,943 .27 
20,475 1.44 

2,3:: :Y2 
5,408 .38 

11,364 2 
122,460 8.44 
857,356 60.00 

The climate data described in Section II indicate 
that the Boissevain-Melita area is generally suit- 
able for a wide range of crops. Moisture on the 
average is not a limiting factor in the production 
of these crops, but to maintain maximum produc- 
tion and good quality, moisture may be limiting 
at some period in the growing season. 

Risk analyses* of weekly and seasonal climatic 
data for irrigation in the Brandon area are pre- 
sented in Table 4.10. Brandon is the nearest clima- 
tic station to the survey area for which sufficient 
meteorological data and records are available and, 
therefore, the risk analysis are considered to be 
indicative of the region. Since most of the irrigable 
soils in the Boissevain-Melita area are medium to 
moderately coarse textured, the risk analyses are 

A sequence of representative drill logs is given 
in Figure 4.5. 

Summary 
The above factors are intended as a general 

guide to classifying or grading soi1 areas in order 
of their potential suitability for irrigation. 

The irrigable class cari be most easily determined 
(and is most likely to be satisfactory) when the 
ratings cari be applied to uniform soi1 profiles and 
geological deposits. 

Areas composed of two or more kinds of profiles 
or soi1 textures (or both) cari be rated for the 
different profiles or textures, or by estimating the 
percentage or proportion of each that is present. 

Where the underlying geological material (nor- 
mally the C horizon) is highly variable, the task 
of rating the soi1 becomes still more difficult. An 
attempt has been made to rate different degrees 
of variability of the subsoil, and it is hoped that 
some recognition has been given to a11 potentially 
unfavorable conditions. 

The results of physical and chemical analyses 
are used to check and sometimes to determine the 
final rating. The interpretation of heavy clay, 
S.A.R. and salinity is varied according to the nature 
of the other factors - texture, structure, type of 
deposition. 

134 



for a soi1 with a storage capacity of 5.00 inches. 
The percent risk values of 1 to 75 imply a water 
deficiency hazard and indicate the number of years 
out of 100 years when the amount of water re- 
quired as irrigation exceeds the value presented 
in the table. For example, for a week beginning 
on July 16, there is a 50 percent probability that 
more than 0.2 inches of irrigation water Will be 
required for optimum plant growth but only a 10 
percent probability that more than 1.2 inches of 
irrigation water Will be required. 

Consumptive use factor depends upon the type 
of trop, stage of trop growth, amount of leaf area 
and is generally less than 1.00 for vegetable crops 
and some special crops. Calculated risk at a con- 
sumptive use factor of 0.75 for the same data as 
above indicated that there is a 20 percent proba- 
bility that more than 0.1 inches of irrigation water 
would be required and a 10 percent probability 
that more than 0.4 inches of water would be re- 
quired for the week beginning July 16**. 

Good yields of farm crops cari be maintained 
or improved upon by proper management and 
fertility practices without irrigation in most years. 
If irrigation facilities are established, provision 
must be made to dispose of surplus rainfall by 
providing adequate drainage. “Short time” peak 
requirements of water during dry periods may, 
however, be quite high. 

TABLE 4.10 
Weekly and Seasonal Irrigation Requirements for 

a given risk storage capacity 5.00 in. 
consumptive use factor 1 .OO 

Week Lowest Percent Risk Highest 
Beginning Estimate 75 50 25 20 15 10 5 1 Estimate 

MONTH DAY 
4 300.0 - - - - - - - - 0.0 

2 14 70.0 0.0 - - - - - - - - - .1 - .l - .l .l .2 0.0 0.0 
5 21 0.0 - - - .l .l .2 .3 .5 0.6 
5 28 0.0 - - - .l .2 .3 .4 .8 1.0 
6 4 0.0 - - - .1 .2 .4 .6 1.0 0.9 
6 11 0.0 - - .2 .3 .4 .5 .7 1.1 1.0 

; :; g:; r r .3 .4 .4 .5 .5 .6 .7 .8 1.0 .Q 1.3 1.5 1.1 1.1 
7 2 0.0 - - .4 .5 .7 .Q 1.1 1.6 1.6 
7 9 0.0 - .l .6 .7 .8 1.0 1.3 1.8 1.4 
7 16 0.0 - .2 .7 .Q 1.0 1.2 1.4 1.9 1.5 

; 3; ;:o 1 .4 .4 .8 .8 .Q .Q 1.0 1.1 1.2 1.2 1.5 1.4 2.0 1.9 1.4 1.5 

: 1: i:: 1 .3 .3 .7 .7 .8 .8 1.0 .Q 1.0 1.1 1.3 1.2 1.7 1.6 1.5 1.2 
8 20 0.0 - .3 .7 .7 .Q 1.0 1.2 1.6 1.3 
8 27 0.0 - .2 .6 .7 .8 .Q 1.1 1.5 1.1 

9 10 3 0.0 0.0 - - .2 .l .5 .4 .6 .5 .7 .6 .8 .7 1.0 .Q 1.3 1.2 0.8 1.1 

9 24 17 0.0 0.0 - - - 1 .4 .3 .5 .4 .5 .5 .7 .6 .8 .7 1.1 1.0 0.9 0.8 

SEASONAL 
0.0 3.3 5.6 8.0 8.6 9.3 10.111.413.813.0 

Predicted Average Yields of Principal Crops 
Predicted average yields of the principal crops 

grown in the Boissevain-Melita area under a dry- 
land farm management system are given in Table 
4.11. They are based on historical records of actual 
yields obtained from the records of the Manitoba 
Crop Insurance Corporation, and information pro- 
vided by members of the staff of the Department 
of Soi1 Science, University of Manitoba. 

An examination of the available data indicates 
that yields are affected by genetic soi1 type, soi1 
drainage, soi1 texture and management. Higher 
yields cari be expected when crops are grown on 
well drained to somewhat poorly drained, moder- 
ately coarse to fine textured Orthic Black, Rego 
Black, Calcareous Black, Gleyed Black, and 
Gleyed Carbonated Rego Black soils. Crops gener- 
ally do not do as well on saline, poorly drained, 
coarse textured and very fine textured soils. Addi- 
tions of fertilizers improved the yield of crops 
grown on a11 soils. Available data show that the 
average yield of wheat increases by 5 bushels per 
acre, barley by 10 bushels per acre, oats by 10 
bushels per acre, flax by 2 bushels per acre and 
rapeseed 3 to 5 bushels per acre when nitrogen 
and phosphorous fertilizers are added at rates 
common to the district. 

Historical yields for crops listed are averages 
obtained under the management common in the 
map area when the soi1 survey was made. 

Numerous other significant factors affect 
prediction of average yields of crops. While use 
of fertilizers may be a common practice in the area, 
the amount applied is often not sufficient for opti- 
mum yields. While there is a good system of surface 
drains in the area, there are always those lower 
areas which are subject to ponding after heavy 
rains. Such areas incur substantial losses in terms 
of reduced yields. Such losses are reflected in the 
kind of statistical information available on trop 
yields. 

Comparison of trop yields by soi1 type are com- 
plicated by the use of different cropping rotations 
which reflect the variation in soi1 capability. 
Historical records of yield reflect in large measure, 
farming practises that may not now be relevent. 
They cannot be expected to reflect future signifi- 
tant advances in agronomie practise and plant 
breeding. Predicted average yields, such as those 
presented in Table 4.11, therefore, only provide 
an approximate comparison of the relative differ- 
ences in the yielding capacity of the different kinds 
of soils that exist in the Boissevain-Melita area. 

* Colegado, M.G.. Baier, W., and Sly, W. K. 1968. Risk Analyses of 
Weekly Climatic Data for Agricultural and Irrigation Planning - 
Brandon, Manitoba. Tech. Bull. 35. Canada Dept. of Agriculture, 
Ottawa (Table 26) 

**Ibid. Table 25. 

135 



TABLE4.1 1. 
Predicted Average Yields of Wheat, Barley, Oats, Flax and Rapeseed 

Soi1 Series Mw Wheat Barley Oats Flax Rape 
Sym bol Bu./Ac. Bu./Ac. Bu./Ac. Bu. /Ac. Bu /Ac. 

Adelpha gravelly loamy Sand ................... 

Ashdown loamyfine sand ....................... 

Argue loam.. ......... ..... ......... ........... 

Agnew clay .................................... ... 

Antler River clay loam ......................... 

Algar loamy fine sand ............................. 

Ashbury loamy ver-y fine Sand.. .......... 

Alexander loam ................................ 

Bella Lake loam .................................. 

Bell Creek loamyfine Sand.. ....................... 

Breadon loam .............................. ........ 

Bede sand and grave1 ............................. 

Bearford clay loam ............................... ... 

Bosshill very gravelly loamy sand .............. 

Broomhill sand and grave1 ......................... 

Bernice very gravelly loamy sand ........... 

Bower loam ............ ....................... 

Bannerman loam ............ ..................... 

Butler gravelly loamy Sand.. ....................... 

Bunclody clay loam ... ........................ 

Cranmer clay loam, saline ...................... 

Croll clay loam. saline.. .............................. 

Coatstone loam to clay loam, saline .............. 

Cromer clay ....................... ................. 

Carniege loamy fine sand ....................... 

Chesterfield clay loam to clay ................... 

Charlton fine sandy loam.. ......... ............... 

Cranmer clay loam .............................. 

Cameron loam.. ...................... ............... 

Coulter loam to clay loam ....................... 

Croll clay loam to clay ................ .............. 

Coatstone loam to clay loam ................... 

Cartwright gravelly loamysand .................. 

Chaucer loamy very fine Sand.. ................... 

Cauldwell loamy very fine Sand.. .................. 

Dand loamy fine sand ................... ......... 

Deloraine loam ................................... 

Deleau loamy fine sand ............ ............. 

Dromore loam .................. ................ ...... 

Desford clay loam to clay ....................... ... 

Dunrea loamyfine sand ....................... 

Denbow loamy veryfine Sand.. ............... 

Delny loam ...................... ...................... 

Ewan loam to clay loam. saline.. ................ 

Ebor shaly grave1 .................. .................. 

Eramosh loamyfine Sand.. ...................... 

Emblem loam .................................... ..... 

Emblem loam. saline ............................... 

Elva clay loam ......................................... 

Ewart loam to clay loam ... ......................... 

Aa 

Ad 

Ae 

Ag 

An 

Ar 

As 

AX 

Ba 

Bc 

Bd 

Be 

Bf 

Bh 

Bm 

Bn 

BO 

Br 

Bt 

BY 

Cb 

cc 

Cd 

Ce 

QI 

Ch 

CI 

Cm 

Cn 

CO 

Cr 

cs 

ct 

CU 

cw 

Dd 

De 

Dl 

Dr 

Ds 

DU 

Dw 

DY 

Ea 

Eb 

Eh 

Em 

ES 

EV 

Ew 

25 44 55 10 18 

27 46 55 11 20 

30 48 60 12 22 

25 40 45 10 17 

22 40 50 10 17 

29 46 55 11 20 

29 46 55 11 20 

30 48 60 12 20 

NA NA NA NA NA 

NA NA NA NA NA 

25 45 50 9 19 

24 42 48 8 18 

30 48 60 12 20 

NA NA NA NA NA 

23 42 48 8 18 

25 44 53 10 18 

30 48 60 12 20 

30 48 60 12 20 

23 42 48 8 18 

NA NA NA NA NA 

26 45 55 10 18 

26 45 55 10 18 

26 45 55 10 18 

NA NA NA NA NA 

25 43 53 10 18 

22 40 50 10 17 

29 46 55 10 20 

30 48 60 12 20 

30 48 60 12 22 

30 48 60 12 20 

30 48 60 12 20 

30 48 60 12 20 

24 42 48 8 18 

24 42 48 8 18 

29 46 53 10 18 

23 42 48 8 16 

NA NA NA NA NA 

25 45 54 9 18 

28 45 54 9 18 

30 48 60 12 20 

28 46 55 11 20 

26 45 52 9 16 

30 48 60 12 20 

NA NA NA NA NA 

20 40 48 8 15 

25 43 53 10 18 

NA NA NA NA NA 

NA NA NA NA NA 

30 48 60 12 22 

NA NA NA NA NA 
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TABLE 4.1 1 (Cont’d) 
Predicted Average Yields of Wheat, Barley, Oats, Flax and Rapeseed 

Soi1 Series Map Wheat Barley Oats Flax Rape 
Svmbol Bu. /Ac. Bu./Ac. Bu./Ac. Bu./Ac Bu./AC. - 

Fairburn loamy veryfine sand ...................... 

Fairhall loam .......................................... 

Findlay loamy very fine sand ................... 

Fairfax clay loam ...................................... 

Glenora gravelly loamysand ................... 

Gainsborough loamy very fine Sand.. ............ 

Grande Clairiere loamy fine sand .................. 

Goodlands clay loam ................................ 

George Lake loamy very fine sand ............... 

Glenlorne loam ........................................ 

Graham loam .......................................... 

Glenview loam ........................................ 

Gopher Creek loam .................................. 

Goodlands clay loam, saline.. ...................... 

Griswold loamy very fine sand .................... 

Hartley clay loam ...................................... 

Hartney loam, saline .................................. 

Hayfield loam .......................................... 

Horton loam to clay loam.. .......................... 

Hartney loam .......................................... 

Hathaway loam to clay loam. ....................... 

Hazeldean loam to clay loam ...................... 

Jackson Creek gravelly loamy sand ,, 

Kemnay loamy very fine sand ...................... 

Lena clay loam to clay ................................ 

Liege fine sandy loam ................................ 

Leighton silt loam to clay loam .................... 

Linklater loamy very fine sand .................... 

Leon clay loam ........................................ 

Lauder loamyfine sand .............................. 

Lena clay loam to clay, saline .............. _, ...... 

Langvale loamy very fine sand .................... 

Lyleton loamy very fine sand ........ ............. 

Maples loamy fine Sand.. .................. ,_,, ...... 

Montgomery loam, saline .......................... 

Medora loam to clay loam .......................... 

Merle loamyfinesand ................................ 

Margaret loamyfinesand .......................... 

Marshy Lake clay loam to clay .................... 

Maskawata loam ...................................... 

Melita loam to fine sandy loam .................... 

Maon loamy very fine sand ........................ 

Minto clay loam ........................................ 

Martinville loam ...................................... 

Mountainside loamyfine sand .......... ......... 

Mentieth loamy veryfine sand .................... 

Methvin loamy fine sand ..................... ,,.,_._ 

Montgomery loam .................................... 

Nesbitt loamy very fine sand ................... ,_, 

Newstead loam ............................... ., ,,.,_,, 

Fb 

Fh 

FI 

Fx 

Ga 

Gb 

Gc 

Gd 

Gg 

GI 

Gm 

Gn 

GP 
Gs 

Gw 

Ha 

HC 

Hf 

Hr 

Ht 

Hw 

HZ 

Jn 

KY 

Le 

Lg 

Lh 

Lk 

Ln 

Lr 

Ls 

Lv 

LY 

Ma 

Mb 

Md 

Me 

Mg 

Mi 

Mk 

Ml 

Mn 

Mo 

Mr 

MS 

Mt 

Mv 

MY 

Nb 

Nd 

28 46 55 11 

30 48 60 12 

26 45 52 11 

NA NA NA NA 

25 44 53 10 

NA NA NA NA 

23 40 46 8 

30 48 60 12 

24 42 52 8 

30 48 60 12 

NA NA NA NA 

28 45 54 9 

28 45 54 9 

27 45 55 11 

28 45 55 10 

28 45 58 11 

27 45 55 71 

30 48 60 12 

30 48 60 12 

30 48 60 12 

30 48 60 12 

30 48 60 12 

24 42 48 8 

26 45 55 9 

NA NA NA NA 

30 48 60 12 

NA NA NA NA 

24 43 52 9 

27 43 52 9 

24 45 52 9 

22 38 50 7 

28 46 55 11 

27 45 52 9 

24 40 48 10 

27 45 65 11 

30 48 60 12 

24 40 48 10 

27 45 55 11 

19 38 40 7 

30 48 60 12 

30 48 60 12 

27 45 52 9 

30 48 60 12 

NA NA NA NA 

24 40 48 10 

28 46 55 11 

24 42 48 8 

30 48 60 12 

28 46 55 11 

30 48 60 12 
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20 

20 

18 

NA 

18 

NA 

17 

22 

18 

22 

NA 

19 

19 

20 

20 

20 

20 

22 

22 

22 

22 

22 

18 

18 

NA 

22 

NA 

18 

20 

18 

16 

20 

18 

20 

20 

22 

20 

20 

17 

22 

22 

18 

22 

NA 

20 

20 

18 

22 

22 



TABLE 4.1 1 (Cont’d) 

Predicted Average Yields of Wheat, Barley, Oats, Flax and Rapeseed 

So~l Series Map Wheat Barley Oats Flax Rape 
Symbol Bu. /Ac. B~/AC. Bu. /Ac Bu.lAc. Bu. /Ac 

Ninga clay loam .......................... 

Neelin loam to fine sandy loam ............ 

Napinka gravelly loamysand .............. 

Naples clay loam .......... .................. 

Ninette loamy veryfine sand ................... 

Oak Lake loamyfine sand ................. 

Oak Lake loamyfine sand, saline. ... .... 

Oskar loam to clay loam ................ 

Orthez loam ............................... 

Pendennis loamyfine sand ............... 

Partridge gravelly loamy sand .............. 

Plum Creek loamy veryfine Sand. .............. 

Plum Lake loamy very fine sand ................. 

Pierson loamy veryfine sand ................ 

Pipestone clay ..................................... 
Rebecca clay loam ................ ............... 

Reston loamy fine sand ...................... 

Regent loam to clay loam ..................... 

Rhodes loamyfine sand ....................... 

Ralston loamyfine sand ......................... 

Reaper loamy fine Sand.. ...................... 

Rutledge loamyfine sand ..................... 

Ryerson loam to clay loam .... ................. 

Souris loamy fine Sand. saline ..... ........ 

Scarth loamy fine sand ........................... 

Schaffner loam .......................... ........ 

Sanger loam ............................... 

Stoney Creek loam to clay loam ............... 

Souris loamyfine sand ....................... 

Stanton loamyfine sand ...................... 

Switzer loamy very fine sand ........... .......... 

Switzer loamy very fine Sand, saline ............ 

Two Creeks loam, saline ...................... 

Two Creeks loam ....... ............ ............ 

Terence loamyfine sand ................. ......... 

Turtle Mountain loam toclay loam ............ 

Turtlehead gravelly loamysand .......... ... 

Tilston loam to clay loam ........................ 

Underhill loam ..................... ... .... 

Underhill loam, saline.. ............ ............. 

Villette loam .......................................... 

Wassewa clay loam to clay. ...................... 

Waskada loam.. ........................... ............ 

William loam .................... ............ .......... 

Wakopa loam to clay loam ........................ 

Whitewater clay loam to clay .................. 

Wawanessa loam .................................. 

Ng 
NI 

NP 
Ns 

Nt 

Ok 

OI 

os 

02 

Pd 

RI 

Pk 

PI 

Pn 

PS 

Ra 

Re 

Rg 

Rh 

Rn 

RP 

RU 

RY 

Sa 

SC 

Sf 

% 

Sk 

Sr 

St 

sw 

sx 

Ta 

Tc 

Te 

Tm 

Th 

Tn 

Uh 

us 

vt 

Wa 

Wk 

Wm 

WP 

Wr 

ww 

26 44 50 10 

30 48 60 12 

24 42 48 8 

NA NA NA NA 

24 42 48 8 

NA NA NA NA 

NA NA NA NA 

30 48 60 12 

NA NA NA NA 

25 43 53 10 

NA NA NA NA 

24 45 52 9 

NA NA NA NA 

NA NA NA NA 

25 40 45 10 

24 30 40 7 

24 42 48 8 

30 48 60 12 

28 46 55 11 

23 42 48 8 

29 46 55 11 

23 40 46 8 

30 48 60 12 

25 42 50 9 

25 45 55 11 

30 48 60 12 

NA NA NA NA 

NA NA NA NA 

25 45 52 9 

25 45 52 9 

26 45 52 9 

23 42 48 8 

27 45 55 11 

30 48 60 12 

28 46 55 11 

30 48 60 12 

25 44 53 10 

NA NA NA NA 

30 48 60 12 

27 45 55 11 

NA NA NA NA 

NA NA NA NA 

30 48 60 12 

22 38 45 8 

NA NA NA NA 

22 30 40 7 

24 40 45 9 

22 

NA 

NA 

NA 

22 

NA 

8 

NA 

18 

NA 

NA 

17 

14 

18 

22 

20 

17 

20 

17 

22 

18 

18 

22 

NA 

NA 

18 

18 

18 

16 

20 

22 

20 

18 

22 

NA 

22 

20 

NA 

NA 

22 

16 

NA 

14 

16 
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This section is intended to supplement the 
engineering information given on the Soi1 Maps 
with additional data, to present interpretations of 
this data, and to form a guide to the use of both 
the Soils Maps and the Soils Report. 

A. How to use the Soils Report* 
Both the report and the map contain information 

which cari be of great value to engineers, land use 
planners and others interested in these aspects. 
However, because there are likely to be many 
different types of people (both professional and 
non-professional) included under this general 
heading, the potential users were grouped into the 
following three categories: 

1. Conservation and Transportation Engineers 
2. Land Use Planners 
3. Geotechnical Engineers and Geologists 

1. Conservation and Transportation Engineers. 
Engineers involved with Soi1 Conservation and 

with the pavement design aspects of transportation 
engineering cari probably make most direct use 
of the Soi1 Maps (Pedological Maps). For instance, 
transportation routes (whether they be highways, 
airstrips or even railroads) may for long stretches 
be constructed directly on “the soil,” as defined 
in pedology, and soi1 profile often represents the 
foundations for these pavement structures. The 
Pedological classification system considers the soi1 
“in situ” and takes into account not only the parent 
materials but also the effects of soi1 climate, topog- 
raphy, drainage, capillarity, etc. Specialists in such 
fields as pavement design may find the pedological 
classification system preferable to other engin- 
eering systems for their particular needs. Many 
specialists in this field of engineering are already 
familiar with the science of pedology, those who 
are not are referred to Section F of this chapter. 

Generally, it may be found that the performance 
of highway (or airstrip) pavements cari be cor- 
related with the Soi1 Series. This is normally done 
by plotting the existing highway (or airstrip) loca- 
tions on the Soils Map (or alternatively transferring 
the map data to the general layout plans). The 
performance data, if available, is then added and 
analyses made to determine to what degree 
performance cari be related to the mapping units 
shown. An excellent method of predicting 
performance elsewhere on the map is thus provided 
because of conditions pertaining to the soi1 should 
be the same, wherever a particular series is shown 
on the map. Likewise, the performance of pave- 
ments in a11 areas marked by the same map symbol 
should be the same. 

Similar types of “performance correlations” are 
often applied to soi1 stabilization (e.g by soi1 
cernent application), runoff and infiltration 
characteristics (In the U.S.A. those are termed 
Hydrological Soi1 Factors). Further relations have 
yet to be established. 

For those interested in establishing this type of 
performance correlation the following procedure 
could be followed: 

(i) Become familiar with the section on “The 
Engineering Significance of Pedology” in this 
report. 

(ii) Identify the Soi1 Series in the particular area 
of interest by their names. 

(iii) Consult the section on “Soils” in this report; 
identify the type of terrain and soi1 profile from 
the photographs and descriptions of these particu- 
lar Soi1 Series; Select those parts of the detailed 
descriptions of the mapping units which are of 
engineering significance. 

(iv) Tabulate a11 of this data and add the rele- 
vant engineering test data included in Tables 4.12 
and 4.13 in this chapter. 

(v) Visit the site to identify the terrain charac- 
teristics and dig test holes to identify the soi1 pro- 
files as given in the report. 

(vi) Verify that these are definitely characteristic 
of that particular mapping unit as described. 

(vii) Apply the performance data available and 
extrapolate this known performance to the project 
sites. 

The pedological Soi1 Map cari then become an 
excellent base on which to store performance data; 
the pedological report becomes a handy reference 
document. 

2. Land Use Planners. 
For specialists in this field, the interpretive type 

of information may be most relevant. It is assumed 
that the information is preferred in the form of 
recommendations rather than as data for design. 
The sections on engineering interpretation (Tables 
4.12, 4.13, 4.17) should be consulted for this type 
of information. This information cari be used either 
as described or it cari be reinterpreted. Thus, for 
use of soils for community development with septic 
tanks, for example, special coloured plans cari be 
drawn up showing areas which have “severe 

“Much of the explanation on how soi1 survey information cari be useful 
for engineering and land use planning is drawn from the chapter on 
“Engineering and Land Use Planning” by G. Wilson, Soi1 Mechanics 
Engineer, Soi1 Research Institute. Ottawa, from Manitoba Soi1 Suwey 
Report No. 18.1973. 
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limitations” and “@ht limitations,” for disposa1 
fields according to the recommendations given. 

Alternatively after studying the interpretations 
in detail the planner cari reinterpret this data and 
(in conjunction with other factors) adapt it to 
convey a particular planning philosophy as desired. 

3. Geotechnical Engineers and Geologists. 
For specialists in foundation engineering. site 

investigations and supply of construction materials, 
the pedological classification system itself may not 
be directly applicable for the majority of everyday 
problems. This is mainly because the system was 
conceived to describe the near surface layers of 
surficial deposits. 

Nevertheless, people interested or engaged in 
the above fields of specialization may find soi1 
surveys of the pedological type of great value for 
two main reasons: 

(i) There are special engineering problems 
which are definitely concerned with the altered 
and unaltered soi1 material within 1 to 2 meters 
of the surface. 

(ii) While making the soi1 survey, the pedologist 
is himself also very much interested in the under- 
lying materials, including the bedrock. 

For those engineering problems which definitely 
do concern the Upper layers of the soil, the reader 
is referred to the previous section (Conservation 
and Transportation Engineers). Typical examples 
of such problems include: 

Urban Engineéring - shallow foundations, 
septic tanks 
Hydraulic Engineering - watershed control 
of runoff and drainage 
Corrosion Engineering - pipelines, concrete 
foundations 
Construction Engineering - search for sand 
and gravel, topsoil 

For those engineering problems which concern 
more than just the Upper layers of soil, valuable 
information cari be obtained from the soi1 map 
in conjunction with the surface deposits map and 
the stratigraphie sections presented in Part II of 
this report. 

4. Differences Between ‘cPedoiogical” and 
‘Engineering” Soils. 

There are a number of terms and concepts used 
by pedologists which are similar in name but rather 
different in meaning to those used by Soi1 Engin- 
eers. This is a “pedological” report and the terms 
used should generally be interpreted in the pedo- 
logical sense. The glossary should be consulted for 
the precise meaning of specifîc pedological terms. 

5. Limitations of Data. 
The reader is reminded that the data given in 

this report were never intended and never could 
be used in place of a site investigation. This point 
is more fully discussed in the section dealing with 
the soi1 map. 

However, for certain types of problems, for 
example in “pavement design,” the time and 
money spent on site exploration cari be much more 
effectively used by using the Soi1 Series as a base. 
It would thus be preferable to soi1 test within the 
boundaries of the Soi1 Series than to drill holes 
at specified intervals regardless of this information. 

B. The Soi1 Map 
1. Purpose and Scale 

This report for the Soils of the Boissevain-Melita 
area constitutes a resurvey of the area and soils 
formerly described in the reconnaissance Soi1 
Survey of South-western Manitoba (Report No. 
3). The main purpose of this project was to identify 
delineate and describe these soils in greater detail 
than had been done in the previous reconnaissance 
survey. The new soi1 data are presented on pho- 
tomosaic bases at two scales 1:20,000, and 1:40,000. 
The previous soi1 map which was published at a 
scale of 1:125,000 was adequate for delineation 
of major soi1 associations and parent materials but 
was much too small to show many important local 
soi1 distributions, extent and complexities which 
need to be known for purposes of intensive 
management and land use planning. The previous 
soi1 map and report were also out of date with 
respect to the present state of knowledge of soils 
and systems of soi1 classification. Little if any, 
information of significance to engineering prob- 
lems was presented in the previous soi1 report. The 
larger scale soi1 maps presented in this report have 
a high predictive value and serves as a bridge to 
identify properties of soils important to plant 
growth and to engineering uses. Each soi1 has a 
unique combination of profile characteristics, tex- 
ture, moisture retention, consistence, mineralogical 
and chemical composition; each of them is found 
in a unique landscape setting in terms of such 
environmental elements as climate, vegetation, 
topography, slope and drainage regime. Al1 of 
them, to some varying degree, have unlike 
management requirements regardless of use. 

The map provides a geographical framework for 
organizing and extending available knowledge 
about soils to specific locations. New discoveries 
and relationships derived from research in-the- 
field testing cari be extended to other areas of 
similar soils. 

C. The Engineering SigniJicance of Pedology 
Both Geological and Pedological Sciences iden- 

tify soi1 deposits and soi1 profiles as they exist in 
the field. The nomenclature used in Surficial 
Geology defines the general characteristics of the 
materials overlying the bedrock, that of Pedology 
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further subdivides these materials which constitute 
the soi1 parent material, primarily on the basis of 
chemical composition, and drainability. 

Thus, the geological terms for a certain deposit 
may be “lacustrine silt,” whereas the pedological 
designation for soi1 developed on this same deposit 
may recognize “Cameron Series - lacustrine, 
medium textured, strongly calcareous, well 
drained,” or “Underhill Series - lacustrine, 
medium textured, strongly calcareous, imperfectly 
drained.” 

There is no conflict here between geology and 
pedology; rather, one science compliments the 
other and for the engineer concerned with the soil, 
pedology provides a very useful additional tool. 
TO show how this cari be effectively used, some 
of the fundamentals of the science as it cari be 
applied to engineering are discussed below. 

1. The Pedological Concept 
Of greatest consequence to the engineer is the 

fact that the science of pedology identifies the 
“in-place” soils profile - the texture and composi- 
tion of the materials in situ and their variation 
with depth. 

The pedological concept is based on the premise 
that similar parent materials, if subjected to iden- 
tical environmental conditions of climate, biologi- 
cal activity, topography and time, Will develop 
identical soi1 profiles. (Some idea of the complex 
processes involved in soi1 formation is given earlier 
in this report in Chapter II, “Factors Affecting Soi1 
Formation”). 

But rather than trying to separately evaluate 
each different factor in soi1 formation (i.e. the effect 
of the parent material and the separate effects of 
each of the environmental factors), the pedologist 
has recognized their combined effects and iden- 
tifies the “in-place” soils profile which exhibits the 
effects of each of these environmental factors. 
These influences are considered within the classi- 
fication system. 

2. The Soi1 Profile. 
The soi1 profile cari be used as a very effective 

tool in engineering soi1 exploration, planning and 
design. 

The Soi1 Profile is a vertical section of the soi1 
through a11 its horizons and extending into the 
parent material. Figure 3.1 shows in a simplified 
form, how vertical variations (horizons) may be 
recognized in soi1 profiles. The science has 
developed over the years and the figure shows the 
nomenclature currently in use in Canada. 

Despite considerable developments in this field 
the three major or master soi1 horizons A, B and 
C cari generally be recognized. The surface layer 
(A horizon) is the zone of maximum removal of 
material in solution or maximum in situ accumula- 
tion of organic matter; the next layer, the B horizon 

is a transitional zone just below the A. The next 
horizon is C or the relatively unaltered parent 
material. 

The A and B horizons are termed the “soi1 
solum” and they reflect the effects of the climate, 
topography and vegetation. By the action of per- 
colating water and many other factors, materials 
cari be removed from the A horizon and deposited 
in the B horizon. Such transfers may occur as 
chemical solutions or as mechanical movements 
of soi1 particles. For example, in humid environ- 
ments the B horizon may be characterized by its 
compactness. This may be primarily due to filling 
of the voids with the fine particles carried mechan- 
ically downward from the A horizon. Such filling 
increases the percentage of fine-grained materials 
in the B horizon, often with an increase in plasticity 
and a decrease of permeability. Thus, activity of 
clay rich B horizons may be altered and in some 
cases cementing agents may produce hardpan 
layers. 

While knowledge concerning the A and B 
horizons cari be of great value to the engineer, 
in certain specialized fields, e.g. estimating rainfall 
runoff in watersheds, pavement design, etc., it is 
the C horizon and materials below this that are 
of more general significance. It should be noted 
that the C horizon refers to the parent (mineral) 
soi1 which is comparatively unaffected by the pe- 
dogenic processes. The following definitions may 
be confusing and should be noted carefully. The 
symbol C is used for the true parent material, i.e. 
the material in which the soi1 solum was formed. 
The next underlying material which is lithologi- 
cally or geologically different from the C material 
is termed IIC and subsequent contrasting (geologi- 
cally) materials are termed IIIC, IVC, etc. The IIC 
layer is therefore not parent material, but it may 
have significance on the solum development. 

In certain profiles, however, the C layer may 
be missing and, therefore, the profile may exhibit 
an A and B horizon directly overlying a IIC (non 
parent material) layers. It should also be noted 
that a11 single horizons may be subdivided by 
consecutive Arabie numerals for purposes of sam- 
pling; for example, Ckl, Ck2, and SO on. Unlike 
Roman numeral prefixes, these symbols do not 
indicate major lithological discontinuities but 
rather accommodate minor differences that may 
or may not be apparent in the horizon. 

Bedrock is denoted by R and particular attention 
should be paid to the pedological definition of a 
rock - “too hard to break with the hands or to 
dig with a spade when moist and greater than 3 
on the mohs scale.” The boundary between the 
R layer and any overlying unconsolidated material 
is termed a “lithic contact.” 

If the bedrock (R) or the IIC horizons exist at 
depths considered to be beyond the zone of their 
influence on the soil, then the pedologist may not 
record these horizons. The total depth of soi1 
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materials considered to constitute the “Soi1 Profile” 
in the Pedological sense, is normally less than 80 
inches (2m). 

3. Pedological Classijîcation 
The primary purpose of soi1 classification as far 

as the engineer is concerned is to make the soi1 
recognizeable. If then, correlations with engin- 
eering properties cari be made, engineering 
performance on similar soils cari be predicted. 

Highway engineers have found that the pedolo- 
gical classification system cari be adapted to their 
needs. This is because in areas of gentle relief 
where there are few deep cuts and fïlls, a subgrade 
on a particular soi1 series Will perform the same 
wherever the location because such important 
factors as rainfall, freeze-thaw, capillarity, etc. are 
a11 factors in the identification and classification 
of the soil. In no other system in use, are a11 these 
factors employed directly as part of the classi- 
fication system. In this way, quite accurate pave- 
ment design and performance data cari be ex- 
changed between engineers in different parts of 
the country (and even in different countries). 

Direct applications such as this are obviously 
not restricted to pavement design engineers - the 
hydrologie soi1 factors used in the U.S.A. in Soi1 
Conservation Engineering and soi1 cernent stabili- 
zation are other examples. 

The Canadian System of Soi1 Classification is 
partly described in Part III, and some coverage 
is given in the Glossary of this report. However, 
the science of pedology has developed over the 
years and the system is now quite complex. For 
a full treatment of the subject, the reader is referred 
to “The System of Soi1 Classification for Canada, 
Canada Agriculture, 1976.” 

The following brief resume should, meanwhile, 
permit the reader to better understand the pedolo- 
gical approach. 

The Canadian System of Soi1 Classification is 
a hierarchical system in which the classes are based 
upon an evaluation of the properties of real bodies 
of soil. Classes are defined on measureable soi1 
properties that reflect processes of soi1 formation 
and environmental factors. 

The system organizes soi1 information into 
various classes at five different levels of gener- 
alization as follows: 

(i) Order 
(ii) Great Group 
(iii) Subgroup 
(iv) Family 
(v) Series 

“Soi1 Phase” is not a category in this system 
but it cari be used to subdivide any of the other 
classes. 

It is the complete “Soi1 Profile” which is iden- 
tified and classified and as we go from Order level 

to Series, the required number of differentiating 
characteristics in the profile increases. 

For example, the Chernozemic Order - requires 
that soi1 profile, among other things, must have 
a dark surface horizons Ah, Ahe, Ap and with 
B and C horizons of high base saturation with 
divalent cations, calcium being dominant. 

In the Dark Gray, Great Group, further criteria 
must be satisfied, e.g. they must have developed 
under forrest caver in a moist cool region, with 
an A horizon displaying a “Salt and pepper effect” 
and translocation of colloidal material into the B 
horizon (clay). 

In the Gleyed Dark Gray Subgroup still further 
criteria must be met. The profile must exhibit 
“mottling due to periodic wetness in the A or B 
horizons.” 

There are 9 Orders, 28 Great Groups and 186 
Subgroups in the Canadian System and every soi1 
profile in the country must be fitted into this 
grouping. Soi1 maps may be prepared at the level 
of the Order, the Great Group or the Subgroup, 
but these usually are generalizations on very small 
scales (1 / l,OOO,OOO; l/ 10,000,000 etc.). 

TO most people not well acquainted with the 
science, this is as far as pedology goes. In fact, 
it is just the beginning. In practise, pedological 
classification might be said to begin at the Soi1 
Series level. 

4. The SigniJicance of the Soi1 Series 
The concept of the Soi1 Series has changed 

considerably since soils were first mapped and 
classified. With recent development, the soi1 series 
is now recognized as a three-dimensional body 
occupying a geographical position on the lands- 
cape. 

As the science develops, revisions must neces- 
sarily occur in the definitions of what exactly a 
certain Soi1 Series represents and new Soi1 Series 
are being recognized in previously unsurveyed 
areas. There are at present over 3,000 recognized 
Soi1 Series, in Canada and the number increases 
as more work is being done. The reader is, there- 
fore, warned that, when referring to a number of 
different soi1 maps, there may be significant differ- 
ences in the terminology, depending on the dates 
of the surveys. 

Perhaps the most difficult concept for the engin- 
eer (and planner) to fully appreciate, is the three- 
dimensional nature of the Soi1 Series. The vertical 
dimension and the depth limitations, have been 
discussed under the heading, Soi1 Profile. The 
horizontal aspects have been implied with refer- 
ence to the soi1 series as “a landscape unit.” The 
areal boundaries of the soi1 series on the landscape 
are determined, mostly by experience, to be 
“. . . wide enough to permit reasonable uniformity 
of a11 criteria over a practical-sized area.” The 
three-dimensional body is thus defined and this 
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is represented on the soils map by its areal bound- 
aries. 

The pedological concept was conceived initially, 
out of necessity, as a method by which soi1 and 
land performance could be predicted for its agri- 
cultural use, using deductive reasoning. 

This predictive aspect of pedological mapping 
is rarely fully appreciated or understood by 
specialists in other disciplines because it is prob- 
ably unique as far as earth sciences are in this 
respect. First of a11 a prediction is made that, within 
the boundaries shown as a mapping unit, the se- 
quence of soi1 layers should be the same as those 
exhibited in the “pedon” and described under the 
heading “soi1 profile” - to a greater or lesser 
extent. In pedological terms, the latter phrase is 
partly covered by the term “accuracy” and partly 
covered by the description of the “mapping unit.” 
Thus, the mapping unit may simply be a Soi1 Series 
and the “accuracy 85 percent.” 

This means that the pedologist has enough con- 
fidence to predict that if one digs a test pit 
anywhere in that area, there is an 85 percent 
chance of revealing a soi1 profile as given for that 
Soi1 Series. It also means that even if he knows 
the location of a soi1 deposit quite different from 
that series described, he Will net show it on the 
published map if it is less than 15 percent of the 
area. 

In mapping, therefore, the individual pedologist 
may set up broader more generalized mapping 
units. Undoubtedly in this sense the “accuracy” 
of the survey as far as the mapping unit itself is 
concerned, may be very high. For the same area 
using very detailed mapping units, much greater 
effort would be required to obtain the same map- 
ping “accuracyl’ 

However, the predictive nature of pedological 
mapping does not refer only to the quality of the 
mapping process in the field but also to the degree 
to which the interpretations concerning the use of 
the soi1 and the landscape are realistic. This cari 
only be done if the scope of the mapping units 
are sufficiently detailed. 

In addition to detailed mapping units, the in- 
terpretive specialist must also be knowledgeable 
of more than just the top few feet of soil. Move- 
ment of moisture through the soi1 is but one 
example. TO really understand this a general 
knowledge of the hydrology and geohydrology of 

the whole area is required. The mapping and 
interpretive process thus becomes progressively 
more interdisciplinary. At the same time, as more 
detailed work is done, the greater becomes the 
potential use of the survey and other disciplines 
like engineering and land use planning cari be 
catered for. 

But at the same time, as more and more data 
is collected it becomes progressively more difficult 
to communicate this to others. 

For further discussion of the soi1 series, see Part 
III of this report. 

D. Engineering Description of Soils 

1. Geotechnical Setting 
Before any detailed site investi ations are ini- 

tiated, an overview of the f genera setting of the 
area is a first priority. This knowledge is necessary 
for an adequate understanding of the relationships 
between the soi1 and landsca e and facilitates more 

K realistic predictions as to t e soi1 suitability for 
various uses. Thus, for engineering purposes, a 
number of tables and sketch maps are presented 
which outline some of the general properties of 
the soi1 and illustrate some of the relationships 
between bedrock geology, surficial geology and 
geohydrology. 

2. Engineering Description of Soils 
Engineering test data determined for the major 

horizons of a number of representative soils are 
given in Table 4.12. These data, in addition to 
information contained in other sections of this 
report, have been used as a general guide to es- 
timate some of the engineering properties for the 
soils mapped in the Boissevain-Melita area (Table 
4.13). Some of the more important properties of 
soils for engineering purposes are discussed below. 

a) Particle size distribution 
Particle size distribution (texture) was deter- 

mined by employing a combined sieve and pipette 
method developed by V. J. Kilmer and L. T. 
Alexander*. 

A comparison of soi1 particle size for the USDA, 
Unified and AASHO systems of textural classi- 
fication commonly used in Canada is given in 
Figure 4.4. 

‘Kilmer, V. J. and L. T. Alexander. 1949. Methodsof making Mechanical 
Analysis of Soils. Soi1 Sci. 66:15-24. 
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Map 
Symbol 

Cm 

Cn 

Gd 

kl 

LY 

4 

St 

sw 

Wk 

Wr 

TABLE 4.12. 
Engineering Test Data for Selected Soils in the Boissevain-Melita Area 

Series 
Name 

Cramner . 
(SW7-2-23w) 

Cameron 
(NESW8-2-28W) 

Goodlands 
(SESW27-2-23W) 

Liege ,. 
(SW5-1-28VVj 

Lyleton.. ,. 
(SE35-3-28WJ 

Ryerson ,_. .,_,_ 
(SE1 3-3-24W) 

Stanton . . . . . . . . .._............. 
(SWSEl7-6-23’.~‘J 

Switzer _....................... 
(NCNE24-4-27W-J 

Waskada ._.. ,. ,. 
(SCSW8-5-2 1 W) 

Whitewater .._.. 
(NW29-3.20W) 

Sample 
Depth 

(inches) 

O-8 
8-18 

30+ 

O-6 
15-18 
34-38 

O-10 
25+ 

o-5 
7-l 5 

30+ 

o-7 
34+ 

O-8 
21-40 

66+ 

o-5 
27-40 

O-6 
25+ 

o-7 
26+ 

O-6 Sic 
25+ SiCL 

Texture 

SCL 
SiCL 
CL 

L’ 
SiL 

&L 

SiL 

SiL 
VFSL 
LVFS 

LFS 
LFS 
VFSL 
VFSL 

Per Cent Shrinkage 
Limit 

83 15 
91 18 
58 17 
44 23 
44 24 
37 22 

56 21 
79 17 
74 

:5 
2’25 
19 

37 26 
27 24 

56” :: 
42 13 

:; 2 

36 
33 2”: 

56 21 
56 17 

97 16 
75 25 

Ratio 

2.0 
1.9 
1.9 

1.6 
1.7 
1.7 

1.7 
1.9 

1.6 
1.7 
1.7 

1.6 
1.6 

1.7 
1 .8 
1.9 
1.8 
1.7 

1.6 
1.6 

1.7 
1.9 

1.9 
1.7 

% Lineal 
Shrinkage 

21 
22 
13 

6 
6 
5 

14 
17 

13 
8 
7 

3 
- 

11 
12 
11 

: 

4 
1 

11 

25 
15 

Plastic Limit 
Upper 

si 
35 

2’: 
26 

42 
50 

28’ 
31 
24 

N.P. 

:3” 
30 

N.P. 
N.P. 

ii?;. 

34 

68 
46 

LOW?l 

2 
17 

2’5 
21 

2 

35 
19 
20 

20 
N.P. 

25 
16 
16 

N.P. 
N.P. 

25 
N.P. 

25 
19 

35 
21 

Plastxity 
Index 

:8’ 
18 

3 
4 
5 

:: 

17 
9 

11 
4 

N.P. 

11 
17 
14 

N.P. 
N.P. 

2 
N.P. 

14 
15 
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TABLE 4.13. 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

Map Soi1 Depth 
Sym bol Series (inches) USDA 

% Passing Permea- Depth to 
Classification No. 10 No. 40 No. 200 bility Sulfate Disper- Shrink- water 
Unified AASHO (2.0mm) (0.42mm) (.074mm) ins/hr Reaction Hasard sion Swell table (feet) 

Aa Adelpha 

Ad 

Ae 

Ag 

An 

Ar 

As Ashbury ................ 

P Ax 
VI 

Alexander .............. 

Ba 

Bc 

Bd 

Be 

Bf 

Bh 

Bm 

Bn 

BO 

Bella Lake.. ............ 

Bell Creek .............. 

Breadon ................ 

Bede .................... 

Bearford ................ 

Bosshill ................ 

Broomhill .............. 

Bernice ................ 

Bower .................. 

Br Bannerman. 

Ashdown _. _, 

Argue ._.. 

Agnew 

Antler River .._,. ,,, 

Algar . . .._._.. 

O-10 GrLS 
1 O-30 VGrLS 

30+ L-CI 

O-25 LFS 
25+ L-CL 

O-20 L 
20-t L-SiL 

Gp-GW 
Gp-GW 
ML-CL 

ZlY-CL 

ML 
ML 

o-15 c 
15+ c :i 

O-6 L 
6+ CL C”L’ 

O-10 FSL 
10-35 LFS 3 

35+ FS SP 

O-30 LVFS-VFSL ML 
30+ L-CL ML-CL 

O-20 L 
20-30 VGrLS 

30+ L-CL 
” 
ML-CL 

o-35 L ML 
35+ L-CL ML-CL 

O-15 LFS 
15+ FS 

O-20 L 
20+GrLS-VGrLS G\L-Gp 

O-15 GrLS 
15+ VGrLS 

O-25 CL-C 
25+ L-CL 

O-30 VGrLS 
30+ L-CL 

O-15 GrLS 
15+ VGrLS 

O-30 VGrLS 
30+ L-CL 

O-20 L 
20-35 VGrLS 

35+ L-CL 

GW 
CL-CH 
ML-CL 

GW 
ML-CL 

GW 

GW 
ML-CL 

& 
ML-CL 

O-25 L 
25+ L-CL K-CL 

A-l 
A-l 

A-4 to A-6 

A-2-4 
A-4 to A-6 

A-4 
A-4 

A-7-6 
A-7-6 

A-4 
A-6 

A-2-4 
A-2-4 

A-3 

A-4 to A-6 
A-4 to A-6 

A-4 
A-l 

A-4 to A-6 

A-4 
A-4 to A-6 

A-2-4 
A-3 

A-4 
A-l 

A-l 
A-l 

A-6 to A-7 
A-4 to A-6 

A-l 
A-4 to A-6 

A-l 
A-l 

A-l 
A-4 to A-6 

A-4 
A-l 

A-4 to A-6 

A-4 
A-4 to A-6 

BO-B5 

100 
80-85 

100 
100 

100 
100 

100 
100 

100 
100 
100 

100 
80-85 

100 

80-85 

100 
80-85 

100 
100 

100 
- 

- 
- 

100 
80-85 

80-85 

- 
- 

BO-85 

100 

80-85 

100 
80-85 

70-75 

95-100 
70-75 

90-l 00 
90-I 00 

100 
100 

100 
100 

go-95 
95-100 
95-100 

100 
70-75 

100 
- 

70-75 

100 
70-75 

95-100 
95-100 

go- 100 
- 

- 
- 

100 
70-75 

70-75 

- 
- 

- 
70-75 

100 

70-75 

100 
70-75 

10-15 
5-10 

60-65 

25-35 
60-75 

75-95 
75-95 

100 
100 

go-100 
90-l 00 

25-35 
25-35 
5-10 

50-70 
60-65 

95-100 
5-10 

60-65 

95-l 00 
60-65 

25-35 
5-10 

75-95 
10-15 

10-15 
5-10 

90-l 00 
60-65 

10-15 
60-65 

10-15 
5-10 

10-15 
60-65 

95-l 00 
5-10 

60-65 

95-100 
60-65 

>JO 
>10 

0.05-0.8 

5-10 
0.05-0.8 

0.8-2.5 
0.8-2.5 

<.05 
<.05 

0.8-2.5 
<0.05 

0.8-2.5 
0.8-2.5 
0.8-2.5 

2.5-5.0 
0.05-0.8 

0.8-2.5 
>JO 

0.05-0.8 

0.8-2.5 
0.05-0.8 

5-10 
5-10 

0.7-1.0 
>lO 

>lO 
>lO 

0.8-2.5 
0.05-0.8 

>lO 
0.05-0.8 

>JO 
>JO 

2.5-5.0 
0.05-0.8 

1.0-l .5 
>lO 

0.05-0.8 

1.0-l .5 
0.05-0.8 

7.0-7.6 
7.0-7.6 
7.5-8.0 

7.6-8.2 
7.5-8.0 

7.6-8.2 
7.6-8.2 

7.5-8.0 
7.5-8.0 

5.9-6.0 
7.5-8.0 

6.7-7.4 
7.0-7.5 
7.0-7.5 

7.4-7.8 
7.5-8.0 

6.5-7.5 
7.3-7.7 
7.7-8.2 

6.5-7.5 
7.7-8.2 

7.5-8.0 
7.5-8.0 

6.8-7.2 
7.5-7.9 

7.0-7.5 
7.5-8.0 

7.0-7.6 
7.5-8.0 

7.0-7.5 
7.5-8.0 

7.0-7.5 
7.5-8.0 

7.0-7.5 
7.5-8.0 

6.5-7.5 
7.3-7.8 
7.7-8.2 

6.5-7.5 
7.7-8.2 

none 
none 
none 

none 
low 

low 
low 

low 
low 

moderate 
severe 

none 
none 
none 

low 
low 

low 
none 
low 

low 
low 

low 
low 

low 
low 

none 
none 

none 
none 

none 
none 

none 
none 

none 
low 

low 
none 
low 

none 
none 

low none 
low none 4’ 
low moderate 

low low 
low moderate 4’6’ 

low low to moderate 
low moderate 8’-10’ 

low high 
low high 6’.7’ 

moderate moderate 
moderate high 3’-7’ 

low low 
low low >lO’ 
low low 

low low 
low moderate 6’-8’ 

low moderate 
low low >lO’ 
low moderate 

low moderate seasonal 
low moderate at surface 

low low seasonal 
low low at surface 

low moderate 
low low >7’ 

low low 
low low 10’ 

low high 
low moderate > 10’ 

low low seasonal 
low moderate at surface 

low low 
low low 10’ 

low low 
low moderate 41-5’ 

low moderate 
low low >lO’ 
low moderate 

low low 
low moderate 5’ 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

% Passing Permea- 
No. 10 No. 40 No. 200 bility 

(2.0mm) (0.42mm) (.074mm) ins/hr Reaction 
Sulfate 
Hazard 

Disper- 
sion 

Shrink- 
SV.4 

Depth to 
water 

table (feet) 
Map 

Sym bol 
Soi1 

Series 
Depth 

(inches) USDA 
Classification 
Unified AASHO 

Bt Butler 

BY 

Cb 

Bunclody ,. .._._._._. 

cc 

Cd 

Ce 

Cranmer., .,.._. .._ 
(saline phase) 

Croll .,, _.....,.,. 
(saline phase) 

Coatstone 
(saline phase) 

Cromer .._. 

cg Carniege 

O-15 GrLS 
15+ VGrLS 

O-8 CL 
8+ CL 

O-10 CL 
10+ SiCL 

O-25 CL-C 
25+ L-CL 

o-10 L 
10+ L-CL 

O-10 c 
10-k c 

O-15 LFS 
15-30 GrLS 

30+ L-CL 

o-4 L 
4-10 CL-C 

10-k CL-C 

O-40 LFS-FSL 
40-k <FS 

o-1 2 L-CL 
12+ SiCL 

O-10 L 
10-k L 

O-12 L-Sic 
12+ CL 

O-25 CL-C 
25+ L-CL 

O-10 L 
10+ L-CL 

9-15 GrLS 
15+ VGrLS 

O-25 LFS 
25+ VGrLS 

GGW 
CCL’ 
CL 
CL 

CL-CH 
ML-CL 

I!L-CL 

c”H 

SM 
GW 
ML-CL 

?:CH 
CL-CH 

2 

ML-CL 
CL 

ML 
ML 

C”L’ 

CL-CH 
ML-CL 

ML 
ML-CL 

GE 

:w 

A-l 
A-l 

A-6 
A-6 

A-6 
A-7-6 

A-6 to A-7 
A-4 to A-6 

A-4 
A-4 to A-6 

A-7 
A-7 

A-2-4 
A-4 

A-4 to A-6 

A-4 
A-6 to A-7 
A-6 to A-7 

A-2-4 
A-3 

A-4 to A-6 
A-7-6 

A-4 
A-4 

A-4 
A-6 

A-6 to A-7 
A-4 to A-6 

A-4 
A-4 to A-6 

A-l 
A-l 

A-2-4 
A-l 

- 
- 

- 
- 

100 100 
100 100 

100 100 
100 100 

100 100 
80-85 70-75 

80-85 70-75 
80-85 70-75 

100 100 
100 100 

100 85-95 

80-85 70-75 

100 100 
100 100 
100 100 

100 go-95 
100 95-100 

100 100 
100 100 

100 100 
100 100 

100 100 
100 100 

100 100 
80-85 70-75 

80-85 70-75 
80-85 70-75 

- 

100 
- 

- 
- 

85-90 
- 

10-15 >JO 
5-10 >lO 

95-100 0.2-0.8 
95-l 00 0.2-0.8 

95-100 0.2-0.8 
95-100 0.2-0.8 

7.0-7.5 
7.5-8.0 

7.4-7.8 
8.2-8.7 

7.4-7.8 
8.2-8.7 

6.7-7.3 
7.5-8.0 

7.5-8.2 
7.7-8.4 

7.5-8.0 
7.5-8.0 

7.4-7.8 
7.4-7.8 
7.7-8.4 

5.0-6.0 
6.5-7.0 
8.0-8.7 

6.7-7.4 
7.0-7.5 

7.4-7.8 
8.2-8.7 

7.0-7.5 
7.5-8.2 

6.8-7.4 
7.4-7.8 

7.4-7.8 
8.2-8.7 

7.5-8.2 
7.7-8.4 

7.0-7.5 
7.5-8.0 

7.4-7.8 
7.5-7.9 

none 
none 

iow 
IOW 

severe 
severe 

severe 
severe 

severe 
severe 

low 
IOW 

none 
none 

IOW 

severe 
severe 
severe 

none 
none 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

none 
none 

none 
none 

low 
low 

low 
low >lO’ 

low moderate seasonal 
moderate at surface low 

low 
low 

low 
low 

moderate 
moderate 5’-7’ 

high 
moderate 6’-7’ 

moderate 
moderate 6’-7’ 

100 0.05-0.8 
60-65 0.05-0.8 

60-65 .8-2.5 
60-65 0.05-0.8 

low 
low 

low 
iow 

low 
low 
low 

high 
high 
high 

low 
low 

low 
IOW 

low 

100 
100 $ZZ 

high seasonal 
high at surface 

low 
low 7’ 

moderate 

moderate to high 
moderate to high 3’-7’ 
moderate to high 

10-35 5-10 
10-15 >lO 
ô0-65 0.05-0.8 

Ch 

P 
02 

CI 

Chesterfield 

Charlton 

Cm Cranmer 

Cn Cameron 

CO Coulter 

Cr Croll 

cs Coatstone 

ct Cartwright 

Ch Chaucer 

cw Cauldwell 

Dd Dand 

70-80 0.05-0.8 
80-90 <.05 
80-90 0.05-0.8 

25-25 0.8-2.5 
25-35 0.8-2.5 

low 
low >lO’ 

moderate 
moderate 7’ -8’ 

95-l 00 0.2-0.8 
95-100 0.2-0.8 

75-85 0.8-2.5 
75-85 0.8-2.5 

go-100 0.05-2.5 
95-100 0.05-2.5 

low 
low 9’-10’ low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

IOW to moderate 
moderate 7’-10’ 

95-100 0.6-2.0 
60-65 0.05-0.8 

high 
moderate 7’-8’ 

60-65 0.8-2.5 
60-65 0.05-0.8 

10-15 5-10 
5-10 5-10 

10-35 5-10 
5-10 >10 

moderate 
moderate 7’-8’ 

low 
low 4’.5’ 

low 
low 10’ 

O-l 5 LVFS-VFSL ML-SM 
15+ VGrLS GW 

A-4 
A-l 

100 
100 

100 50-70 2.0-3.0 7.4-7.8 low 
100 5-10 >10 7.5-8.0 low 

90-95 50-80 5-10 7.4-7.9 low 
85-95 25-35 0.2-0.8 8.5-9.5 moderate 

low low 
low low 6’.7’ 

O-7 FSL 
7-18 LFS 

18+ FS 
SML 
SP 

A-4 
A-2-4 

A-3 

100 
100 
100 

high 
high 
high 

low 
low 3’ 
low 95-100 5-10 5-10 8.7-9.2 moderate 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

Map Soil Depth 
Symbol Series (inches) USDA 

% Passing Permea- Depth to 
Classification No. 10 No. 40 No. 200 bility Sulfate Disper- Shrink- water 
Unified AASHO (2.0mm) (0.42mm) (.074mm) ins/hr Reaction Hazard sion Swell table (feet) 

De 

Dl 

Dr 

DS 

Du 

DW 

DY 

Ea 

2 Eb 

Eh 

Em 

Es 

EV 

Ew 

Fb 

Fh 

FI 

FX 

Ga 

Deloraine .............. 

Deleau .................. 

Dromore.. .............. 

Desford ................ 

Dunrea., ................ 

Denbow ................ 

Dalny .................... 

Ewart .................... 
(saline phase) 

Ebor .................... 

Eramosh., .............. 

Emblem ................ 

Emblem ................ 
(saline phase) 

Elva ...................... 

Ewart .................... 

Fairburn ................ 

Fairhall ................ 

Findlay .................. 

Fairfax .................. 

Glenora ................ 

O-25 L 
25+ L-CL 

O-20 LFS 
20+ FS 

o-25 L 
25+ VGrLS 

O-30 CL-C 
30+ L-CL 

O-30 LFS 
30+ L-CL 

O-25 VFSL 
25+ LVFS 

O-25 L 
25+ L-CL 

O-10 L-CL 
10+ L-CL 

O-15 GrLS 
15+ Shale 

O-15 LFS 
15-35 VGrLS 

35+ L-CL 

O-10 L-CL 
10+ L 

O-10 L-CL 
10+ L 

O-10 CL 
lO+ SiCL 

O-10 L-CL 
10+ L-CL 

O-30 VFSL 
30+ L-CL 

o-10 L 
10+ L-CL 

O-l 5 LVFS 
15+ VFS 

o-1 5 L-CL 
15+ SiCL 

O-35 GrLS 
35+ L-CL 

ML 
ML-CL 

SM 
SP 

” 

CL-CH 
ML-CL 

SM 
ML-CL 

GI 

MI-CL 

ML-CL 
ML-CL 

GW 

% 
ML-CL 

ML-CL 
ML 

ML-CL 
ML 

CCL-CH 

ML-CL 
ML-CL 

ML 
ML-CL 

i: 

8M 

h-i 

A-4 
A-4 to A-6 

A-2-4 
A-3 

A-4 
A-l 

A-6 to A-7 
A-4 to A-6 

A-2-4 
A-4 to A-6 

A-4 
A-4 

A-4 
A-4 to A-6 

A-4 to A-6 
A-4 to A-6 

A-l 

A-2-4 
A-l 

A-4 to A-6 

A-4 to A-6 
A-4 

A-4 to A-6 
A-4 

A-6 
A-7-6 

A-4 to A-6 
A-4 to A-6 

A-4 
A-4 to A-6 

A-4 
A-4 

A-2-4 
A-2-4 

A-6 
A-7-6 

A-l 
A-4 to A-6 

100 
80-85 

100 
100 

100 
- 

100 
80-85 

100 
80-85 

100 
100 

100 
80-85 

80-85 
80-85 

- 

100 
- 

80-85 

100 
100 

100 
100 

100 
100 

80-85 
80-85 

100 
80-85 

100 
100 

100 
100 

100 
100 

80-85 

100 
70-75 

85-95 
70-7.5 

100 
100 

100 
70-75 

70-75 
70-75 

- 

85-95 
- 

70-75 

100 
100 

100 
100 

100 
100 

70-75 
70-75 

100 
70-75 

100 
100 

100 
100 

100 
100 

70-75 

75-85 
60-65 

25-35 
5-10 

40-50 
5-10 

0.8-2.5 
0.05-0.8 

5-10 
5-10 

.8-2.5 
>JO 

0.05-0.8 
0.05-0.8 

5.0-8.0 
0.05-0.8 

0.8-2.5 
0.8-2.5 

0.8-2.5 
0.05-0.8 

0.2-0.8 
0.05-0.8 

>10 

7.0-7.5 
7.7-8.4 

7.4-7.8 
7.6-8.1 

7.2-7.6 
7.5-8.0 

95-100 
60-65 

25-35 
60-65 

50-70 
35-50 

75-85 
60-65 

60-65 
60-65 

10-15 

6.7-7.3 
7.5-8.0 

7.5-8.0 
7.5-8.0 

7.5-8.2 
8.2-8.7 

7.0-7.5 
7.7-8.4 

7.5-8.2 
7.7-8.4 

7.0-7.5 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

moderate 
moderate 

low 

25-35 5-10 7.5-7.8 low 
5-10 >JO 7.4-7.8 low 

60-65 0.05-8.8 7.7-8.4 low 

100 0.8-2.5 7.0-7.5 low 
85-95 0.8-2.5 7.5-8.0 low 

100 0.8-2.5 7.0-7.5 severe 
85-95 0.8-2.5 7.5-8.0 severe 

95-100 0.2-0.8 7.4-7.8 low 
95-100 0.2-0.8 8.2-8.7 low 

60-65 0.2-0.8 7.5-8.2 low 
60-65 0.05-0.8 7.7-8.4 low 

50-70 0.8-2.5 7.5-7.8 low 
60-65 0.05-0.8 7.6-8.2 low 

75-90 0.8-2.5 7.0-7.5 low 
75-90 0.8-2.5 7.4-8.0 10 w 

25-35 0.8-5.0 7.5-8.0 low 
2Ç-30 0.8-5.0 7.5-8.0 low 

95-100 0.2-2.5 7.4-7.8 low 
95-100 0.2-2.5 8.2-8.7 low 

10-15 >10 7.0-7.5 none 
60-65 0.05-0.8 7.5-8.0 low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 

low 
low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
IOW 

low seasonal 
moderate at surface 

low 
low 7’-10’ 

low 
low QI-1 0’ 

high 
moderate 71-a’ 

low 
moderate 7’-8’ 

low 
low 6’-7’ 

low 
moderate > 10’ 

moderate seasonal 
moderate at surface 

low QI-1 0’ 

low 
low 6’-7‘ 

moderate 

moderate seasonal 
moderate at surface 

moderate seasonal 
moderate at surface 

moderate 7’- 10’ 
moderate 

moderate seasonal 
moderate at surface 

low 
low 10’ 

low 
low 71-8’ 

low 
low >lO’ 

moderate seasonal 
moderate at surface 

low 
moderate 4’-5’ 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

M~P Soi1 Depth Classification No. 10 
Symbol Series (whes) USDA Unifled AASHO (2.0mm) 

Gb 

GC 

Gd 

Gg 

GI 

Gm 

Gn 

GP 

Gains- 
borough ................ 

Grande Clairiere .... 

Goodlands .......... 

George Lake .......... 

Glenlorne ..... ........ 

Graham .............. 

Glenview ........... 

Gopher Creek 

$ 
Gs 

GW 

Goodlands ........... 
(saline phase) 

Griswold ............ 

Ha Hartley.. ................ 

HC 

Hf 

Hr 

Ht 

Hartney ................ 
(saline phase) 

Hayfield ............... 

Horton ................. 

Hartney ............ 

HW 

HZ 

Jn 

KY 

Hathaway ............ 

Hazeldean ........... 

Jackson Creek.. ...... 

Kemnay .............. 

O-35 LVFS-VFSL ML 
35+ L-CL ML-CL 

O-10 LFS 
lO+ FS s”p” 

o-12 CL 
12 + CL-SiCL CCLH 

O-25 L 
30 + VGrFS ~zl 

O-25 L ML 
25+ L-CL ML-CL 

O-10 SiL 
10-25 L I!LL 

O-25 L SM 
25+ VGrLS GW 

O-25 L SM 
25+ VGrLS GW 

o-15 CL 
15 + CL-SiCL ::-CH 

O-l 5 LVFS-VFSL SM 
15-30 VGrLS GW 

30+ L-CL ML-CL 

o-15 L-CL ML 
15-30 VGrLS GW 

30+ L-CL ML-CL 

o-12 L 
12 + L-SiL I%L 

o-1 5 L-CL ML-CL 
15, L-SiL ML-CL 

O-10 L ML 
10+ L-CL ML-CL 

o-12 L 

12+ L-SiL 

O-8 L 
8+ L-CL 

O-10 CL 
10+ L-CL 

O-15 GrLS 
lO+ VGrLS 

ML-CL 

R-CL 

CL 
ML-CL 

O-1 2 LVFS-VFSL ML 
12+ LVFS-FVS ML 

A-4 
A-4 to A-6 

A-2-4 
A-3 

A-6 
A-7-6 

A-4 
A-l 

A-4 
A-4 to A-6 

A-6 
A-4 

A-2-4 
A-l 

A-2-4 
A-4 

A-6 
A-7-6 

A-2-4 
A-l 

A-4 to A-6 

A-4 
A-l 

A-4 to A-6 

A-4 
A-4 to A-6 

A-4 to A-6 
A-4 to A4-6 

A-4 
A-4 to A-6 

A-4 

A-4 to A-6 
A-4 

A-4 to A-6 

A-6 
A-4 to A-6 

A-l 
A-l 

A-4 
A-4 

100 
80-85 

100 
100 

100 
100 

100 
- 

100 
80-85 

100 
100 

100 
- 

100 
- 

100 
100 

100 

80-85 

100 

80-85 

100 
100 

100 
100 

80-85 
80-85 

100 

100 
80-85 
80-85 

80-85 
80-85 

- 
- 

100 
100 

~~~ 
% Passing 

No. 40 No. 200 
(0.42mm) (.074mm) 

100 
70-75 

100 
100-95 

100 
100 

100 
- 

100 
70-75 

100 
100 

100 

100 
- 

100 
100 

100 
- 

70-75 

100 

70-75 

100 
100 

100 
100 

70-75 
70-75 

100 

100 
70-75 
70-75 

70-75 
70-75 

- 
- 

100 
100 

50-70 
60-65 

25-35 
5-10 

95-100 
95-100 

95-100 
5-10 

95-l 00 
60-65 

90-95 
90-95 

25-35 
5-10 

25-35 
5.10 

0.8-5.0 
0.05-0.8 

5.0-l 0.0 
5.0-l 0.0 

0.2-2.5 
0.05-0.8 

0.8-2.5 
>lO 

0.8-2.5 
0.05-0.8 

0.2-2.5 
0.2-2.5 

0.8-2.5 
>lO 

0.8-2.5 
>lO 

0.2-2.5 
0.05-0.8 

2.5-5.0 
>lO 

0.05-0.8 

0.8-2.5 
>JO 

0.05-0.8 

0.8-2.5 
0.8-2.5 

0.8-2.5 
0.8-2.5 

0.8-2.5 
0.05-0.8 

0.8-2.5 

7.5-7.8 low 
7.5-8.2 low 

5.0-6.2 low 
6.2-6.5 low 

7.4-7.8 low 
8.2-8.7 low 

6.5-7.5 low 
7.6-8.2 low 

6.5-7.5 low 
7.7-8.2 low 

7.4-7.8 low 
7.8-8.2 low 

7.2-7.5 low 
7.5-8.0 low 

7.2-7 6 low 
7.5-8.0 low 

95-i 00 
95.100 

25-35 
5-10 

60-65 

95.100 
5-10 

60-65 

75-85 
75-85 

75-85 
75-85 

60-65 
60-65 

75-85 

7.4-7.8 severe 
8.2-8.7 severe 

7.4-7.8 low 
7.5-8.0 low 
7.7-8.4 low 

7.2-7.8 low 
7.5-8.9 low 
7.7-8.4 low 

7.0-7.5 high 
7.5-8.2 high 

7.0-7.5 low 
7.5-8.2 low 

7.5-8.0 low 
7.7-8.4 low 

7.0-7.5 low 

75-85 0.8-2.5 7.5-8.2 low 

60-65 0.8-l .5 7.5-8.2 low 
60-65 0.05-0.8 7.7-8.4 low 

60-65 0.8-2.5 7.5-8.2 low 
60-65 0.05-0.8 7.7-8.4 low 

10-l 5 >lO 7.0-7.5 none 
5-10 >lO 7.5-8.0 none 

75-90 2.5-5.0 7.5-8.0 low 
75-85 2.5-5.0 7.5-8.0 low 

PWTK?a- 
bility 

ms/hr ReactKm 
Sulfate Disper- Shrink- 
Hazard sion SWdl 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 
low 

low 
low 
low 

low 
low 

low 
low 

low 
low 

low 

low 

low 
low 

low 
low 

low 
low 

low 
low 

Depth to 
water 

table (feet) 

low seasonal 
moderate at surface 

low 
low >lO’ 

moderate 
moderate 7’ 

low 
low 10’ 

moderate 
moderate >7’ 

moderate seasonal 
moderate at surface 

Iow 
low 8’.9’ 

low 
low 7’ 

moderate 
moderate 6’ 

low 
low 6’-7’ 

moderate 

low 
low 7’.8’ 

moderate 

low 
low <J’ 
low 
low 7’ 

low 
low >lO’ 

low 

low 7’ 

low 
moderate > 10’ 

low 
low 5’ 

low 
low 7’.10’ 

low 
low 7’10’ 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

Map Soi1 Depth 
Symbol Series (inches) USDA 

Classifeation 
Unified AASHO 

% Passing Permea- 
No. 10 No. 40 No. 200 bility Sulfate Disper- 

Depth to 
Shrink- water 

(2.0mrn) (0.42rnm) (.074lnrn) ins/hr Reaction Hazard sion SWdl table (feet) 

Le 

Lg 

Lh 

Lk 

Ln 

Lr 

LS 

LV 

P 
CO LY 

Ma 

Mb 

Md 

Me 

Mg 

Mi 

Mk 

MI 

Mn 

Mo 

Mr 

Lena .................... 

Liege ................... 

Leighton.. .............. 

Linklater.. .............. 

Leon .................... 

Lauder .................. 

Lena .................... 
(saline phase) 

Langvale .............. 

Lyleton .................. 

Maples 

Montgomery.. ....... 
(saline phase) 

Medora ................ 

Merle. ................. 

Margaret .............. 

Marshy Lake ......... 

Maskawata ............ 

Melita .................. 

Maon ..... .............. 

Minto .................. 

Martinville ........... 

o-10 L ML 
10+ CL-C CL-CH 

o-12 L 
12+ L-SiL Ml 

O-12 SiL ML 
12+ CL CL 

O-30 LVFS ML 
30+ VGrLS GW 

O-30 CL CL 
30+ L-CL ML-CL 

O-6 LFS SM 
6-15 FS 

15+ FS s”; 

O-10 L ML 
10+ CL-C CL-CH 

O-30 LVFS-VFSL ML 
30+ L-CL ML-CL 

O-10 LVFS-VFSL ML 
lO+ LVFS-VFS ML 

O-20 L ML 
20+ shale 

O-30 L ML 
30+ L-CL ML-CL 

o-10 L ML 
10-b L-CL ML-CL 

O-20 L ML 
20+ shale 

O-25 LFS 
25+ L-CL “CL 

O-8 CL CL 
8+ CL-C CL-CH 

O-30 L ML 
30+ L-CL ML-CL 

O-12 L-FSL 
12+ L-SL ML 

O-10 LVFS-VFSL ML 
10+ LVFS-VFS ML 

o-10 CL CL 
1 O-t CL-SiCL CL-CH 

O-30 L 
30+ FS-LFS SMP’ 

A-4 
A-6 to A-7 

A-4 
A-4 to A-6 

A-4 
A-6 

A-4 
A-l 

A-6 
A-4 to A-6 

A-2-4 
A-3 
A-3 

A-4 
A-6 to A-7 

A-4 to A-6 
A-4 to A-6 

A-4 
A-4 

A-4 

100 
100 

100 
100 

100 
100 

100 
- 

100 
80-85 

100 
100 
100 

100 
100 

100 
80-85 

100 
100 

100 

A-4 100 
A-4 to A-6 80-85 

A-4 80-85 
A-4 to A-6 80-85 

A-4 100 

A-2-4 
A-4 to A-6 

A-6 
A-6 to A-7 

A-4 
A-4 to A-6 

A-4 
A-4 

A-2-4 
A-2-4 

A-6 
A-7-6 

A-4 
A-2-4 

100 
80-85 

100 
100 

100 
80-85 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
100 

100 
- 

100 
70-75 

90-95 
95-100 
95-100 

100 
100 

100 
70-75 

100 
100 

100 

100 
70-75 

70-75 
70-75 

100 

95-100 
70-75 

100 
100 

100 
70-75 

100 
100 

100 
100 

100 
100 

100 
100 

70-80 0.2-0.8 5.5-6.5 
80-90 .05-0.8 8.0-8.7 

60-70 0.2-2.5 7.5-8.0 
70-80 0.2-2.5 7.8-8.4 

90-l 00 0.05-2.5 6.8-7.4 
95-100 0.05-2.5 7.4-7.8 

75-90 2.5-5.0 7.5-8.0 
5-10 >IO 7.6-8.2 

90-95 0.2-2.5 7.5-7.8 
60-65 0.05-0.8 7.7-8.4 

15-25 5-10 7.0-7.5 
5-10 5-10 7.0-7.5 
5-10 5-10 8.0-8.5 

70-80 0.2-0.8 5.5-6.5 
80-90 .05-0.8 8.0-8.7 

50-70 2.5-5.0 7.4-7.8 
60-65 0.05-0.8 7.6-8.0 

50-70 2.5-5.0 7.5-8.0 
50-70 2.5-5.0 7.5-8.0 

95-100 0.8-2.5 7.0-7.6 

severe 

severe 

IOW 

IOW 

low 
low 

iow 
low 

low 
low 

severe 
severe 
severe 

severe 
severe 

low 
low 

low 
low 

low 

95-100 0.8-2.5 6.7-7.5 high 
60-65 0.05-0.8 7.7-8.2 high 

60-65 0.8-2.5 7.5-8.2 low 
60-65 0.05-0.8 7.7-8.4 low 

95-l 00 0.8-2.5 7.0-7.6 low 

25-35 
60-65 

100 
100 

60-75 
60-65 

25-35 
70-80 

25-35 
25-35 

95-100 
95-100 

50-60 
1 O-20 

5-10 7.6-8.2 none 
0.05-0.8 7.5-8.0 low 

0.2-0.8 7.8-8.2 high 
0.05-0.2 7.8-8.2 high 

0.8-2.5 6.5-7.5 low 
0.05-0.8 7.7-8.2 low 

0.2-2.5 7.5-8.0 low 
0.2-2.5 7.8-8.4 low 

2.5-5.0 7.4-7.8 low 
2.5-5.0 7.5-8.0 low 

0.2-0.8 7.4-7.8 low 
0.2-0.8 8.2-8.7 low 

0.8-2.5 7.0-7.5 low 
5-10 7.5-8.0 none 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

high 
high 
high 

low 
low 

IOW 

low 

low 
low 

low 

low 
low 

low 
low 

low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
Iow 

low 
low 

moderate seasonal 
moderate at surface 

low 
low 7’ 

low to moderate seasonal 
moderate at surface 

low 
low <7’ 

moderate 
moderate < 7’ 

low 6’-7’ 
low 
low 

low seasonal 
moderate to high at surface 

low 
moderate 6’-8’ 

low 
low 10’ 

low shàle bed- 
rock 3’-4’ 

moderate 
moderate 7’ 

low 
moderate > 10’ 

low shale bed- 
rock 3’.5’ 

low 
moderate 4’-7’ 

high 
high 3’-7’ 

low 
moderate 10’ 

low 
low 101 

low 
low 10’ 

moderate < 7’ 
moderate to high 

low seasonal 
low at surface 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

Map Soi1 Depth 
Sym bol Series (inches) USDA 

% Passing Permea- Depth to 
Classification No. 10 No. 40 No. 200 bility Sulfate Disper- Shrink- water 
Unified AASHO (2.0mm) (0.42mm) (.074mm) ins/hr Reaction Hazard sion SVVell table (feet) 

MS 

Mt 

MV 

W 

Nb 

Nd 

Mountainside ........ 

Mentieth .............. 

Methvin ................ 

Montgomery.. ........ 

Nesbitt.. ................ 

Newstead ...... ....... 

Ng Ninga ................ 

z 
NI 

NP 

Ns 

Nt 

Ok 

OI 

os 

02 

Pd 

pg 

Pk 

Neelin ................. 

Napinka ................ 

Naples .................. 

Ninette.. ................ 

Oak Lake .............. 

Oak Lake .............. 
(saline phase) 

Oskar.. ....... ......... 

Orthez .............. ... 

Pendennis ......... 

Partridge ............. 

Plum Creek.. .......... 

O-20 L ML 
20+ shale 

03X)+ $FLS-VFSL ML 
ML-CL 

O-25 LFS SM 
25+ VGrLS GW 

O-30 L 
30+ L-CL ECL 

O-30 LVFS-VFSL ML 
30+ L-CL ML-CL 

o-25 L 
25-35 VGrLS 

35+ L-CL 

O-6 L 
6-15 C 

15+ SiCL 

o-12 L 
12+ L-CL 

O-12 GrLS 
12+ VGrLS 

O-12 CL 
12 + CL-SiCL 

O-30 LVFS 
30+ VGrLS 

O-20 LFS 
20+ FS 

O-20 LFS 
20+ FS 

o-10 L 
10+ L-CL 

o-10 L 
lO+ L-SiL 

O-15 LFS 
15-30 GrLS 

30+ L-CL 

O-15 GrLS 
15+ VGrLS 

O-15 LVFS 
15+ VFS 

ML-CL 

ML 

:!CH 

ML 
ML-CL 

CG: 

CCL 

EV 

SM 
SP 

SS? 

ML 
ML-CL 

ML 
ML 

SM 
GW 
ML-CL 

GGW 

ML 

A-4 100 100 95-100 0.8-2.5 7.0-7.6 low 

A-4 to A-6 
A-4 to A-6 

A-2-4 
A-l 

A-4 
A-4 to A-6 

A-4 to A-6 
A-4 to A-6 

A-4 
A-l 

A-4 to A-6 

A-4 
A-7 

A-7-6 

A-4 
A-4 to A-6 

A-l 
A-l 

A-6 
A-7-6 

A-4 
A-4 

A-2-4 
A-3 

A-2-4 
A-3 

A-4 
A-4 to A-6 

A-4 
A-4 

A-2-4 
A-l 

A-4 to A-6 

A-l 
A-I 

A-4 
A-2-4 

100 
80-85 

100 
- 

IOW 

IOW 

100 
80-85 

100 
80-85 

100 

80-85 

100 
100 
100 

100 
100 

100 
70-75 

85-95 
- 

100 
70-75 

100 
70-75 

100 

70-75 

95-100 
100 
100 

100 
95-l 00 

50-70 
60-65 

1 o-35 
5-10 

95-100 
60-65 

50-70 
60-65 

95-100 
5-10 

60-65 

85-95 
100 
100 

75-85 
75-85 

10-15 
5-10 

100 
100 

95-100 
5-10 

25-35 
5-10 

25-35 
5-10 

60-65 
60-65 

75-85 
75-85 

10-35 
10-15 
60-65 

10-15 
5-10 

50-60 
25-35 

2.5-5.0 
0.05-0.8 

5-10 
>JO 

0.8-2.5 
0.05-0.8 

2.5-5.0 
0.05-0.8 

0.8-2.5 
>lO 

0.05-0.8 

0.8-2.5 

<0”:0”5 

0.8-2.5 
0.8-2.5 

>JO 
>lO 

0.2-0.8 
0.2-0.8 

2.5-5.0 
>lO 

5-10 
5-10 

5-10 
5-10 

0.8-2.5 
0.05-0.8 

0.8-2.5 
0.8-2.5 

5-10 
>lO 

0.05-0.8 

>lO 
>lO 

2.5-5.0 
2.5-5.0 

7.4-7.8 
7.5-8.0 

7.4-7.8 
7.5-7.9 

6.5-7.5 
7.7-8.2 

7.4-7.8 
7.5-8.0 

6.5-7.5 
7.3-7.8 
7.7-8.2 

7.3-7.6 
7.5-7.9 
7.8-8.2 

7.4-7.8 
7.8-8.2 

7.0-7.5 
7.4-7.9 

7.4-7.8 
8.2-8.7 

7.5-8.0 
7.6-8.2 

7.4-7.8 
7.6-8.0 

7.4-7.8 
7.6-8.0 

7.5-8:2 
7.7-8.4 

none 
none 

IOW 

low 

low 
Iow 

low 
none 
low 

moderate 
high 
high 

low 
low 

- 
- 

100 
100 

100 
- 

100 
100 

100 
100 

80-85 
80-85 

100 
100 

100 

80-85 

- 
- 

100 
100 

100 
- 

100 
95-100 

100 
95-100 

70-75 
70-75 

100 
100 

90-95 

70-75 

- 
- 

100 
100 

7.0-7.5 
7.5-8.2 

7.4-7.8 
7.4-7.8 
7.7-8.4 

none 
none 

low 
low 

low 
none 

low 
low 

high 
high 

low 
low 

low 
low 

- 
- 

100 
100 

7.0-7.5 
7.5-8.0 

7.5-8.0 
7.5-8.0 

none 
none 
low 

none 
none 

low 
IOW 

low 
low 

low 
low 

low 
IOW 

high 
high 
high 

low 
low 

low 
low 

low 
low 

low 
low 

low 

low 

low 
low 

low 

low 
low 
low 

low 
low 

low 

iow shale bed- 
rock 3’-4’ 

low 
moderate 

low 
low 

moderate 
moderate 

low 
moderate 

moderate 
low 

moderate 

moderate 
high 
high 

low 
low 

low 
low 

high 
high 

low 
low 

low 
low 

low 
low 

low 
low 

3’-4’ 

<7’ 

7’ 

6’ 

10’ 

3’.7’ 

7’ 

3’-7’ 

seasonal 
at surface 

5’ 

seasonal 
at surface 

seasonal 
at surface 

low 
low 

low 
low 

>lO’ 

seasonal 
at surface 

10’ 
moaerate 

low seasonal 
low at surface 

low 
low 5’.7’ 



TABLE 4.13 (Cont’d) 
Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

Mw Soi1 Depth 
Sym bol Series (inches) USDA 

% Passing Permea- Depth to 
Classification No. 10 No. 40 No. 200 bility Sulfate Disper- Shrink- water 
Unified AASHO (2.0mm) (0.42mm) (.074mm) ins/hr Reaction Hazard siotl Swell table ffeet) 

PI 

Pn 

PS 

Ra 

Re 

Rg 

Rh 

Rn 

RP 

Ru 

Rv 

Sa 

SC 

Sf 

sg 

Sk 

Sr 

St 

sw 

Plum Creek ,.. .._. 

Pierson ..<<........... 

Pipestone _. 

Rebecca 

Reston _. _. 

Regent .._._. 

Rhodes ..__. .._., 

Ralston _. 

Reaper ._.. ..__.._.... 

Rutledge .._ 

Ryerson ._._,, ., 

Souris ,....._.._._...,.. 
(saline phase) 
Scarth _. 

Schaffner 

Sanger .................. 

Stoney Creek .......... 

Souris .................. 

Stanton .._.. 

Switzer _. _. 

O-l 5 LVFS-VFSL ML 
15+ VFS SM 

O-30 LVFS 
30+ VGrSL 

o-15 c 
15+ c 

O-8 CL 
8+ CL-C 

O-25 LFS 
25+ VGrLS 

O-10 L 
10+ L-CL 

O-30 LFS 
30+ L-CL 

O-10 LFS 
10-k FS 

O-10 FSL 
10-35 LFS 

35+ FS 

O-10 LFS 
10 FS 

O-10 L 
10+ L-CL 

O-25 LFS 
25+ FS 

O-25 LFS 
25+ FS 

O-25 L 
25+ L-SL 

o-15 CL 
15+ L-SiL 

o-i0 CL 
10+ L-CL 

O-25 LFS 
lO+ FS 

O-10 LVFS-VFSL ML 
lO+ LVFS-VFS ML 

A-4 
A-2-4 

A-4 
A-l 

A-7-6 
A-7-6 

A-6 
A-7-6 

A-2-4 
A-l 

A-4 
A-4 to A-6 

A-2-4 
A-4 to A-6 

A-2-4 
A-3 

A-4 
A-2-4 

A-3 

A-2-4 
A-3 
A-4 

A-4 to A-6 
A-2-4 

A-3 

A-2-4 
A-3 

A-4 
A-4 

A-6 
A-4 

A-6 
A-4 to A-6 

A-2-4 
A-3 

“iS4 

A-4 
A-4 

100 
100 

100 
- 

100 
100 
100 
100 

100 
- 

80-85 
80-85 

100 
80-85 

100 
100 

100 
100 
100 

100 
100 

80-85 
80-85 

100 
100 

100 
100 

100 
100 

100 
100 

79-85 
80-85 

100 
100 

100 
100 

100 50-60 2.5-5.0 
100 25-35 2.5-5.0 

100 75-90 
- 5-10 

100 100 
100 100 
100 100 
100 100 

85-95 10-35 
- 5-10 

70-75 60-65 
70-75 60-65 

95-100 ;;53; 
70-75 

100 25-35 
95-100 5-10 

90-95 50-80 
95-100 25-35 
95-100 5-10 

100 25-35 
95-100 5-10 

70-75 60-65 
70-75 60-65 

100 25-35 
95-100 5-10 

100 25-35 
95-100 5-l 0 
90-l 00 75-95 

100 75-95 

100 100 
100 80-85 

70-75 60-65 
70-75 60-65 

100 25-35 
95-100 5-10 

100 25-35 
95-100 5-10 

100 75-90 0.8-2.5 
100 75-85 0.8-2.5 

2.5-5.0 
>lO 
<.05 
<.05 

0.1-0.5 
0.05-0.2 

5-10 
>lO 

0.8-2.5 
0.05-0.8 

5-10 
0.05-0.8 

5-10 
5-10 

0.8-2.5 
0.8-2.5 
0.8-2.5 

5-10 
5-10 

0.8-l .5 
0.05-0.8 

2.5-5.0 
2.5-5.0 

2.5-5.0 
5-10 

0.8-2.5 
0.8-2.5 

0.2-0.8 
0.8-2.5 

1.0-I .5 
0.05-0.8 

2.5-5.0 
2.5-5.0 

2.5-5.0 
5-10 

7.8-8.0 
7.5-8.0 

7.5-8.0 
7.6-8.2 

7.5-8.0 
7.5-8.0 
7.8-8.2 
7.8-8.2 

7.4-7.8 
7.5-7.9 

7.5-8.2 
7.7-8.4 

7.6-8.2 
7.5-8.0 

7.4-7.8 
7.5-8.0 

6.7-7.4 
7.0-7.5 
7.0-7.5 
7.4-7.8 
7.6-8.0 

7.5-8.2 
7.7-8.4 

7.5-8.2 
7.5-8.2 

7.4-7.8 
7.5-8.2 

7.6-8.3 
7.5-8.3 

7.6-8.3 
7.6-8.3 

7.5-8.2 
8.0-8.4 

7.5-8.2 
7.5-8.2 

7.4-7.8 
7.5-8.2 

7.5-8.0 
7.5-8.0 

low 
IOW 

IO!N 

low 

low 

low 
high 
high 

none 
none 

low 
low 

none 
low 

low 
low 

none 
none 
none 

low 
low 

low 
low 

high 
high 

low 
low 

low 
low 

low 
low 

low 
low 

IOW 

low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 
low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 
low 
low 
low 

low 
low 

low 
low 
low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low seasonal 
low at surface 

low seasonal 
low at surface 

low 7’- 10’ 
low 

high seasonal 
high at surface 

low 
low 3’-4 

low 
moderate 7’ 

low 
moderate 4’-7’ 

low 
low 10’ 

low 
low >lO’ 
low 

low 
low 10’ 

low 
moderate > 10’ 

low 
low 6’-7’ 

1ow 
low 7’-10’ 

low 
moderate 7’-10’ 
moderate seasonal 
moderate at surface 
moderate seasonal 
moderate at surface 

low 
low 7’ 

low 10’ 
low 

low 
iow <7’ 



TABLE 4.13 (Cont’d) 

Engineering Description of the Soils and Their Estimated Properties Significant to Engineering 

~- 

Map 
Symbol 

Sd Depth 
SWK?S (inches) USDA 

Classiflcatlon 
Unified 

~---~.~ .~~ -  ~~~ ..-.-. ~~-.~ 

o/, Passing Pemlea- 
No 10 No. 40 No. 200 bility Sulfate 

AASHO (2 Ornrn) (0.42mm) (.074mm) Ins/hr Reaction Hazard 

sx 

Ta 

Tc 

Switzer 
(saline phase) 

Two Creeks ., 
(saline phase) 

Two Creeks 

Te Terence 

Th Turtlehead 

Tm Turtle Mm. 

Tn Tilston 

Uh Underhill 

ul US 
t.J 

vt 

Underhill 
(saline phase) 

Villette .._... 

Wa Wassewa 

Wk 

Wm 

WP 

Wr 

William .,.......,,. 

Wakopa 

Whitewater 

Wawanessa 

O-10 LVFS-VFSL ML 
lO+ LVFS-VFS ML 

O-30 L 
30+ L-CL 

O-30 L 
30+ L-CL 

O-25 LFS 
25+ L-CL 

O-30 VGrLS 
30+ L-CL 

o-10 L 
10+ L-CL 

O-10 L 
10+ L-CL 

O-10 L 
lO+ L-SiL 

O-10 L 
10+ L-SL 

O-30 L 
30+ L-CL 

O-25 CL-C 
25+ L-CL 

O-30 L 
30+ L-CL 

O-25 L 
25 VGrLS 

O-10 L 
10+ L-CL 

O-8 CL 
8+ CL-C 

O-30 L 
30+ FS-LFS 

ML 
ML-CL 

ML 
ML-CL 

SM 
ML-CL 

ZL 

ML 
ML-CL 

ML 
ML-CL 

M: 

ML 
ML 

ML 
ML-CL 

CL-CH 
ML-CL 

ML 
ML-CL 

Lk 

K-CL 

E-CH 

SPL 

A-4 
A-4 

A-4 
A-4 to A-6 

A-4 
A-4 to A-6 

A-2-4 
A-4 to A-6 

A-l 
A-4 to A-6 

A-4 
A-4 to A-6 

A-4 
A-4 to A-6 

A-4 
A-4 

A-4 
A-4 

A-4 
A-4 to A-6 

A-6 to A-7 
A-4 to A-6 

A-4 
A-4 to A-6 

A-4 
A-l 

A-4 
A-4 to A-6 

A-6 
A-7-6 

A-4 
A-3 

100 100 
100 100 

100 100 
80-85 70-75 

100 100 
80-85 70-75 

100 95-100 
80-85 70-75 

80-85 

80-85 
80-85 

80-85 
80-85 

100 
100 

100 
100 

100 
80-85 

100 
80-85 

100 
80-85 

100 
- 

- 
70-75 

70-75 
70-75 

70-75 
70-75 

100 
100 

100 
100 

100 
70-75 

100 
70-75 

100 
70-75 

100 
- 

80-85 
80-85 

100 
100 

100 
100 

70-75 
70-75 

100 
100 

100 
80-90 

75-90 0.8-2.5 
n5-85 0.8-2.5 

95-100 1.0-l .5 
60-65 0.05-0.8 

95-100 1.0-l .5 
60-65 0.05-0.8 

25-35 2.5-5.0 
60-65 0.05-0.8 

5-10 >JO 
60.65 0.05-0.8 

60-65 0.8-2.5 
60-65 0 05-0.8 

60-65 0.8-2.5 
60-65 0 05-0.8 

75-85 0 8-2.5 
75-85 0.8-2.5 

75-85 0.8-2.5 
75-85 0.8-2.5 

95-100 1.0-1.5 
60-65 0.05-0.8 

100 0.05-0.8 
60-65 0.05-0.8 

95-100 1 .O-2.5 
60-65 0.05-0.8 

50-60 0.8-2.5 
5-10 >JO 

60-65 0.8-2.5 
60-65 0.05-0.8 

100 0.1-0.5 
100 0.05-0.2 

70-85 0.8-2.5 
5-10 5-10 

7.5-8.0 
7.5-8.0 

6.5-7.5 
7.7-8.2 

6.5-7.4 
7.7-8.2 

6.6-8.2 
7.5-8.0 

7.0-7.5 
7 5-8.0 

7.5-8 0 
7.7-8 4 

7.5-8 0 
7 7-8.4 

7.0-7.5 
7.5-8.2 

7.0-7.5 
7.5-8.2 

6.5-7.5 
7.7-8.2 

7.4-8.0 
7.5-8.0 

6.5-7.5 
7.7-8.2 

7.2-7.6 
7.5-8.0 

7.5-8.0 
7.7-8.4 

7.8-8.2 
7.8-8.2 

7.0-7.5 
7.5-8.0 

high 
high 

high 
high 

IOW 

IOW 

none 
IOW 

none 
low 

low 
low 

low 
low 

low 
low 

high 
high 

low 
low 

low 
low 

low 
low 

low 
none 

low 
low 

high 
high 

low 
none 

Dlsper- 
sion 

~-. 
low 
low 

low 
Iow 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low 

low 
low <7’ 

low 7’ 
low 

low 
low 7’.10’ 

low 
low 4’.7’ 

low 
moderate 4’.5’ 

low 
moderate > 10’ 

low seasonal 
moderate at surface 

low 5’ 
low 

low 5’ 
low 

low seasonal 
moderate at surface 

low seasonal 
moderate at surface 

low 
moderate 10’ 

low seasonal 
low at surface 

low seasonal 
low at surface 

high 3’-7’ 
high 

low 3’.7’ 
low 



The majority of soils in the Boissevain-Melita 
area consist of medium to moderately fine textured 
sediments and are classified in groups A-4 to A-6 
of the AASHO system and groups ML to CL of 
the Unified system (Figure 4.6). This includes a11 
or most of the soils in the Ryerson, Waskada, 
Cameron, Elva and Croll associations or about 68 
percent of the total area. The coarse textured 
gravels of the B’ede Association which occhpy 
about 6 percent of the area are classified as GW 
and A-l in the Unified and AASHO systems, 
respectively. About 11 percent of the map area 
falls into the sandy classes SM to SP of the Unified 
system and A-2 to A-3 of the AASHO system. 
This includes soils of the Souris, Grande-Clairiere 
and some of the Lyleton associations. The remain- 
ing 15 percent of the area consists mainly of strati- 
fied materials of lacustrine, outwash and glacial 
origins and as such have variable classifications 
for engineering interpretations as given in Table 
4.13. 

Particle size distribution curves for the major 
soils in the map area are shown in Figure 4.7. 

b) Soilpermeability 
That property of soi1 allowing it to transmit 

water. It depends on the size and number of 
continuous soi1 pores which in turn varies with 
such factors as particle size distribution or texture, 
void ratio, soi1 structure, degree of cementation 
in certain kinds of soi1 horizons and degree of 
saturation. It Will also vary with degree of compac- 
tion since this greatly influences the size of soi1 
pores. Loosely packed soi1 Will be more permeable 
than the same soi1 tightly packed. 

In the absence of measurement, permeability is 
inferred from such morphological features of soi1 
horizons, as texture, structure, consistence, pre- 
sente of natural cracks, root channels and faunal 
burrows. Estimates of permeability are determined 
in the laboratory by measuring the quantity of 
water that Will seep through a given cross-section 
of distributed soi1 in a given time (inches per hour) 

and distance under a known head of water. This 
estimate of permeability is referred as disturbed 
hydraulic conductivity (D.H.C.). 

In general, D.H.C. varies from very rapid for 
soils in the Bede Association to moderate for soils 
in the Souris and Grande-Clairiere Associations. 
However, the majority of soils in the Boissevain- 
Melita area have a low to very low permeability. 
This includes a11 of the Ryerson, Waskada, Ca- 
meron, Elva and Croll associations and most of 
the other medium to moderately fine textured soils. 
The Pipestone, Chesterfield and Whitewater 
associations have a very low permeability because 
of their higher clay content. 

c) Reaction (pH) 
The Reaction (pH) of the soi1 was estimated from 

analysis of selected profiles and parent materials 
in the map area. The pH range varies from slightly 
acid to strongly alkaline, pH 6.5 to pH 8.4. Thus, 
corrosion problems related to acidic conditions is 
negligible for a11 soils in the map area. 

d) Sulphate hazard 
The Sulphate hazard refers to the relative degree 

of attack on concrete by soi1 and water containing 
various amounts of sulphate ions. This is estimated 
from electrolyte measurements of soi1 samples 
(conductivity measured in mmhos per centimeter) 
and by visual examination for free gypsum 
(calcium sulphate) within the soi1 profile during 
the course of field mapping. 

e) Shrink-Swell Potential 
The Shrink-Swell Potential is an indication of 

the volume change to be expected of the soi1 
material with change in moisture content. It is 
estimated on the basis of the amount of clay with 
a high shrink-swell potential in the soi1 layers. In 
general, soils classified as A-7 and Ch have a high 
shrink-swell potential. Clean sands and gravels and 
those having a small amount of non-plastic to 
slightly plastic fines have low shrink-swell poten- 
tial. 

3 211/2 1’14 ‘/2% 4 10 20 40 60 200 

II I I l Ill- l l I 
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SAND 

c-~:~e Coarse Medium F;; 
SILT CLAY 
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UNIFIE0 
GRAVEL SAND 

SILT OR CLAY 
Coarse Fine Coorse Medium Flne 

GRAVEL OR SAND SAND SILT-CLAY 
AASHO 

Coorse Medium Fine Coarse Fine Sllt Clay 

11111II I I IIIII I II I I 
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FIGURE 4.6 
Comparison of Soi1 Particle Size for the USDA, Unified and 
AASHO Systems of Textural Classification Commonly used 

in Canada. 
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E. Suitability of Soils for Various Engineering Uses 
Soi1 interpretations for engineering uses involve 

relating relevant soi1 and landscape qualities and 
characteristics to specific uses. Estimated suitability 
or limitations of soils in the Boissevain-Melita 
study area for various engineering uses are given 
in Table 4.14; 

1. Suitability as Source of Topsoil 
The term “topsoil” includes soi1 materials used 

to caver barren surfaces exposed during construc- 
tion, and materials used to improve soi1 conditions 
on lawns, gardens, flower beds, etc. The factors 
considered include not only characteristics of the 
soi1 itself, but also the ease or difficulty of excava- 
tion and where removal of topsoil is involved, 
accessibility to the site. The soi1 and landscape 
properties important to this use are texture or 
engineering class, organic matter content, thickness 
of surface layer and reaction, degree of salinity, 
degree of stoniness, slope, degree of wetness, risk 
of flooding. 

2. Suitability as a Source of Sand and Grave1 
The purpose of this interpretation is to provide 

guidance on the probable supply as well as quality 
of the sand or grave1 for use as road base material 
and concrete. The interpretation pertains mainly 
to the characteristics of the soi1 substratum to a 
depth of 4 to 6 feet, augmented by observations 
in deep cuts as well as geological knowledge. The 
important soi1 and landscape criteria for this in- 
terpretation are texture or engineering class, thick- 
ness of layers, depth to water table, and ease of 
excavation. 

3. Suitability as a Source of Fil1 Material 
Fil1 material for buildings or roads are included 

in this use. Performance of material when removed 
from its original location and placed under load 
at the building site or road bed are considered. 
Since surface materials are generally removed 
during road or building construction, their proper- 
ties are usually ignored. The whole soi1 to a depth 
of 4 to 6 feet is evaluated. Parameters of impor- 
tance include texture or engineering class, soi1 
drainage class, depth to water table, depth to bed- 
rock, slope, plasticity index, susceptibility to flood- 
ing, and ease of excavation. 

4. Soi1 Features Afecting Location of Roads 
Soi1 and landscape properties that affect design, 

construction and performance of highways and a11 
weather roads are considered here. It is not the 
intention to suggest that soi1 maps possess adequate 
information to conduct engineering design; 
however, the soi1 map and interpretations are an 
invaluable aid in planning and conducting an 
engineering soi1 survey for design purposes. 

Aside from the organic enriched surface horizon 
which is generally removed in construction, the 
entire soi1 profile in its undisturbed state was 
evaluated for this use. Those properties of impor- 
tance are texture or engineering class, thickness 
of significantly different layers, soi1 drainage class, 
depth to water table, permeability, depth to bed- 
rock, type of bedrock, slope, stoniness, mineral- 
ogy, atterberg limits, and susceptibility to flooding. 

5. Soi1 Features afecting Foundation Construction 
These interpretations apply to those features of 

soi1 and landscape influencing the support and 
construction of foundations suitable for low build- 
ings, generally less than three stories high. As 
foundations are placed in the substratum below 
the average depth of penetration of frost, proper- 
ties of the subsoil to a depth of at least 4 to 6 
feet are considered. Properties influencing founda- 
tion support are those affecting bearing strength 
and settlement under load. Important parameters 
include density, wetness, flooding, plasticity, tex- 
ture, shrink-swell potential, and susceptibility to 
frost heaving. Properties affecting ease of excava- 
tion and cost of foundation construction are wet- 
ness, risk of flooding, slope, depth to bedrock, 
stoniness and rockiness. 

6. Soi1 Features Afecting Agricultural Drainage 
Factors which affect the suitability of the soils 

for agricultural drainage are the texture of the soil, 
the rate of water movement into and through the 
soil, depth to bedrock, depth to water table, and 
position of the soi1 in the landscape. 

1. Soi1 Features Affecting Reservoir Areas 
Factors affecting the ability of undisturbed soils 

to impound water and prevent seepage are 
considered for evaluating soi1 suitability for reser- 
voir areas. As impounded liquid could be potential 
sources of contamination of nearby water supplies, 
e.g. sewage lagoons, the landscape position of the 
reservoir as it affects risk of flooding must also 
be considered. Soi1 features affecting their use for 
reservoirs are given in Table 4.14. 

8. Soi1 Features Affecting Embankments 
Evaluation of soi1 suitability for embankment 

materials including dikes and levees is based on 
ability of the soi1 materials to resist seepage and 
piping, and the ability of the disturbed soi1 to 
restrain water flow when compacted. The soi1 must 
be favorable in terms of stability, shrink-swell 
potential, shear strength, and compactability. Pre- 
sente of stones or organic matter are unfavorable 
features. Soi1 features affecting embankments are 
given in Table 4.14. 
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TABLE 4.14 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Mw 
Sym bol 

Soi1 Name, 
Texture, 

Phase 

Suitability as source of- 

Sand 
and 

Topsoil G rave1 Roadfill Road Location 

~~ 

Soi1 Features Affecting- Soi1 Limitations 

Water Retention Structures for use as 
Septic Field 

Embankment, 
Foundation Agricultural Dikes, 

Construction Drainage Reservoir Area Levees 

Aa Adelpha 
gravelly 

loamy 
sand 

Poor 

Poor 

Good for top Upper Upper material is 
20-40 material is stable with hiqh 

High bearing 
capacity in 

Upper 20-40 
inches, medium 
bearing capacity 
below, varies with 
degree of consoli- 
dation & fissility 

Medium bearing 
capacity in Upper 
20-30 inches, 
variable bearing 
capacity below de- 
pending on degree 
of consolidation 
& fissility 

Not required Very rapid per- 
meability in Upper 

20-40 inches 

High shear strength 
& low compressibil- 

ity in Upper 20-40 
inches. possible 
seepage 

Moderate. very 
rapid permea- 
bility in Upper 
20-40 inches, 
moderate to 
moderately slow 
permeability in 
subsoil 

Medium shear 
strength, slowly 
permeable when 
compacted 

Moderate. sub- 
ject to perched 
conditions, 
moderately raprd 
permeability in 
Upper 20-40 
inches, de- 
creases with 
depth 

Difficult to com- Slight to moder- 
pact when wet ate permeability 

inches, 
below not 
suitable 

Not 
suitable 

Not 
suitable 

Not 
suitable 

Not 
suitable 

Not 
suitable 

good, sub- shear strengthy 
soi1 is fair subsoil has 

medium shear 
strength depend- 
ing on degree of 
consolidation 

Fair to good Upper 20-40 
in Upper 20 inches has high to 
-40 inches, medium shear 
subsurface strength & low 
is fair compressrbility, 

subsoil has 
medium shear 
strength 

Ad Ashdown 
loamy 
fine 
sand 

Not required Moderately raprd 
permeability in 
upper 20-40 
triches 

Ae Good Fair Weil drained, low 
compressibility 

Argue 
loam 

Low to medium 
bearing capacity 
depending on the 
type of strata 
in subsoil 

High compressibil- 
ity & high critical 
volume change, 
low bearing capac- 
ity when wet 

Not required Moderately rapid 
permeability 

Ag Agnew 
clay 

Poor 

Poor 

Fair 

Poor High critical 
volume change, 
high compressibil- 
ity, highly plastic 

Generally re- 
quired to avoid 
surface ponding 
after heavy rains 

Slow permeability High shrink-swell, Severe, slow 
high compressibility, permeability. 
subject to cracking subject to some 

ponding follow- 
ing heavy rains 

An Antler 
River 
clay 
loam 

Poor High shrinkswell, 
very plastic, low 
shear strength 
when wet 

Low bearing 
capacity at high 
moisture content, 
high compres- 

sibility 

Required to 
alleviate surface 
ponding following 
heavy rains 

Slow permea- 
bility 

High shrinkswell, Severe, slow 
high compressibility permeability, 

subject to 
some surface 
ponding 
following heavy 
rains 

Permeable when 
compacted 

Slight, moder- 
ately rapid 
permeability, 
possible 
groundwater 
contamination 

Ar Algar loamy 
fine sand 

Good, Good shear 
stable, sus- strength when 
ceptible to compacted, low 
wind erosion compressibility 

Medium to high 
bearing capacity 
under moist or 
wet conditions 

Not 
required 

Moderately rapid 
permeability 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soi1 Features Affecting - Soi1 Limitations 
~.-~ --- for use as 

Water Retention Structures Septic Freld 

Agricultural 
Drainage Reservoir Area 

Embankment 
Dikes. 
Levees 

Soi1 Name Sand 
Map Texture and Foundation 

Symbol Phase Topsoil Grave1 Roadfill Road Location Construction 

Moderately rapid 
to moderately 
slow permeability 

Slowly permeable 
when compacted 

Moderate, 
moderately slow 
permeability of 
lower till 
material 

Poor 

Good 

Fair to 

Not 
suitable 

Fair in Imperfectly 
Upper 20- drained, medium 
40 inches, shear strength 
subsurface 
difficult to 
compact 
when wet 

Low to medium 
bearing capacity 

Grave1 layer Fair 
below sur- 
face at lO- 
30 inches 
is good 

Imperfectly 
drained, medium 
shear strength 

Medium bearing 
capacity & 
shear strength 

Not suitable Poor Water table at or 
near surface, 
poorly drained 

Water table at or 
near surface, low 
bearing capacity 

Not suitable Good Water table at or 
near surface, 
poorly drained 

Water table at or 
near surface, 
medium bearing 

capacity in 
subsoil 

Top 20-30 Top 20-30 Upper 20-30 Medium bearing 
inches are inches are inches has capacity in 
unsuitable poor but medium shear Upper 20-30 
but subsoil subsoil is strength but sub- inches with 
is good good soil has high high bearing cap- 

shear strength acity in subsoil 

Good Good Gravelly soils, 
high shear 

strength, highly 
stable under 
wheel loads 

High bearing 
capacity, high 
shear strength, 
low compres- 
sibility 

Not suitable Poor Well drained, 
clay loam to clay 
has high shrink- 
swell, till subsoil 
has low shear 
strength 

Surface & sub- 
surface has a very 
low bearing 
capacity 

Not required 

Not required 

Required 

Required 

Not required 

As Ashbury loamy 
ver-y fine 
sand 

Moderate permea- 
bility in Upper 
20-30 inches, 
moderately slow 
below 

Poorly drained. 
moderately slow 
permeability 

Occurs in depres- 
sions, has moder- 
ately rapid 
permeability, 
seepage likely 

Rapidly permeable 

Low shear 
strength 

Moderate, 
moderately slow 
permeability 

AX Alexander 
loam 

Low shear strength, 
medium compres- 

sibility 

Material permeable 
when compacted 

Severe, water 
table at or 
near surface 

Severe. high 
water table 

Ba 

VI 
-J 

Bc 

Bella Lake 
loam 

Bell Creek 
loamy fine 
sand 

Poor 

Good 

Poor 

Fair to 
poor 

Bd Subsoil is per- 
meable, high shear 
strength 

Slight, very 
rapid permea- 
bility of 
subsoil, con- 
tamination 
hazard to 
groundwater is 
high 

Slight, very 
rapid permea- 
bility, con- 
tamination to 
groundwater is 
high 

Severe. slow 
permeability 

Breadon 
loam 

Be Not required Bede Sand 
and grave1 

Rapid permea 
bility, Will not 
hold water 

Permeable when 
compacted, high 
shear strength 

Bf Bearford 
clay loam 
to clay 

Not required Slow permea- 
bility, Will hold 
water 

High shrinkswell 
in surface 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Map 
Symbol 

Soil Name. 
Texture, 

Phase 

Suitability as source of- 

Sand 
and 

Topsoil G rave1 Roadfill Road Location 

Soi1 Features Affecting- Soil Limitation 

Water Retention Structures 
for use as 

Septic Field 
Embankment, 

Foundation Agricultural Dikes, 
Construction Drainage Reservoi r Area Levees 

l3h Bosshill 
Gravelly 
loamy 
sand 

Poor TOP 20-30 TOP 20-30 Water table at or 
inches are ’ inches are 
suitable good 

near surface, high 
shear strength in 
surface with 
medium shear 
strength in subsoil 

Water table at or Required 
near surface, 
high bearing 
capacity in sur- 
face material 

Occurs in depres- 
sions, has rapid 
permeability in 
surface material, 
moderately slow 
permeability in 
subsoil 

Rapid permea- 
bility, Will not 
hold water 

Surface material 
permeable when 
compacted 

Severe, high 
water table 

Bm Broomhill 
gravelly 
loamy 
sand 

Permeable when 
compacted, high 
shear strength 

Slight, very 
paid permea- 
bility, con- 
tamination to 
groundwater 
is high 

Hiah shear strenath Moderate, very 

Poor Good Good Gravelly soils, high High bearing Not required 
shear strength, capacity, high 
highly stable shear strength, 
under wheel loads low compressiblity 

Bn 

z 

Bernice very 
gravelly 
loamy sand 

Poor Top 20-40 Surface 
inches are material is 
good, below good, sub- 
not suitable soi1 is fair 

Upper material is 
stable with high 
shear strength, 
subsoil has 
medium shear 
strength depending 
on degree of 
consolidation 

Medium shear 
strength 

High bearing Not required 
capacity in Upper 
20-40 inches, 
medium bearing 
capacity below, 
varies with 
moisture content 

Very rapid per- 
meability in Upper 
20-40 inches 

& Ïow compres- - 
sibility in Upper 
20-40 inches, 
possible seepage 

rapid permea-’ 
bility in Upper 
20-40 inches, 
moderate to 
moderately slow 
permeability 
in subsoil 

Moderate, 
moderately 
slow per- 
meability in 
subsoil 

BO Bower loam Top 1 O- 18 Grave1 layer Fair 
inches good 1 O-30 

inches thick, 
below sur- 
face good 

Top 10 - 18 Grave1 layer Fair 

Medium bearing Not required 
capacity in Upper 
1 O- 18 inches with 
low bearing capac- 
ity in subsoil 

Surface layers 
moderately to 
rapidly permeable . . .a< 
wnn suns01t navrng 
moderately slow 
permeability 

Surface material 
permeable after 
compact 

moderately slow 
permeability 

Subsurface tilt has 
compact on, 
medium shear 
strength 

Permeable after Br Bannerman 
loam 

Imperfectly 
drained, medium 
shear strength 

Medium bearing Not required 
capacity 

Moderate 
limitation inches are 

good 

Poor 

below sur- 
face at lO- 
30 inches is 
good 

Good Good 

Fair Not suitable Poor 

Permeable when 
compacted, high 
shear strength 

Bt Butler 
gravelly 
loamy sand 

Gravelly soils, high 
shear strength, 
highly stable under 
wheel loads 

No limitation, high Not required 
shear strength. 
high bearing cap- 
acity, low com- 
pressibility 

Rapid permea- 
bility, Will not 
hold water 

Slight, very 
rapid per- 
meability, con- 
tamination to 
groundwater is 
high 

Severe, 
moderately slow 
permeability, 
high water table 

BY Bunclody clay 
loam 

Poorly drained, 
water table at or 
near surface 

Water table at or Required 
near surface 

Slow permea- 
bility, Will hold 
water 

Low shear strength 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soil Features Affecting - Soif Limitations 

Water Retention Structures 
for use as 

- ----- Septic Field 

Map 
Symbol 

Soi1 Name 
Texture 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill 
Foundation 

Construction 
Aaricultural 

Drainage 

Embankment 
Dikes, 

Reservoir Area Levees Road Location 

Moderately slow 
permeability 

Low shear strength Severe, moder- 
ately slow 
permeability, 
seasonal high 
water table 

Severe, moder- 
ately slow 
permeability, 
seasonal high 
water table 

Severe, moder- 
ately slow 
permeability, 
high water table 

Cb 

cc 

Cd 

Cranmer clay 
loam, saline 

Poor due to Not suitable Poor 
salts 

Imperfectly Subject to high 
drained, low shear water table, low 
strength, possible bearing capacity, 
groundwater possible sulphate 
problem hazard 

Imperfectly 
drained, low shear 
strength, possible 
groundwater 
problem 

Subject to high 
water table, low 
bearing capacity 

Imperfectly 
drained, medium 
shear strength & 
compressibility 

Subject to high 
water table, 
medium to low 
bearing capacity 

Poorly drained, 
water table at sur- 
face, subject to 
frost heave 

Water table at or 
near surface, low 
bearing capacity 

Medium bearing 
capacity in Upper 
20-30 inches 
with variable 
bearing capacity 
in subsoil 

Low bearing 
capacity at higher 
moisture content, 
compressibility 

Medium bearing 
capacity under 
moist or wet 
conditions 

Medium bearing 
capacity, medium 
to high compres- 
sibility 

Not required 

Not required Moderate to 
moderately slow 
permeability 

Low shear strength Croll clay 
loam, saline 

Poor due to Not suitable Poor 
salts 

Coatstone 
loam to clay 
loam, saline 

Poor due to Not suitable Poor 
salts 

Not required Moderately slow 
permeability 

Difficult to compact 

E-s Ce Cromer clay Poor Not suitable Poor Required Very slow 
permeability 

High shrink-swell, 
high compressibility 

Severe, water 
table at or near 
surface, very 
slow permea- 
bility 

Moderate, 
slower per- 
meability 
with depth 

c9 Carniege 
loamy fine 
sand 

Poor Fair Good High shear 
strength, low 
compressibility 

Not required Rapid to moderate 
permeability in 
upper 20-40 
inches with 
moderately slow 
permeability in 
subsoil 

Slow permeability 

Medium shear 
strength in Upper 
20-30 inches 

Ch Chesterfield 
clay loam 
to clay 

Poor Not suitable Poor High shrink-swell, 
very plastic, low 
shear strength 

Required to 
alleviate surface 
ponding after 
heavy rains 

Not required 

High shrink-swell, 
high compressibility 

Severe, slow 
permeability, 
subject to sur- 
face ponding 
after rains 

Slight, rapid 
permeability 

CI 

Cm 

Charlton 
fine sandy 
loam 

Good Fair for Fair 
sand at 
15 inches 

Medium shear 
strength when 
compacted, low 
compressibility 

Moderately rapid 
permeability 

Permeable when 
compacted 

Severe, moder- 
ately slow 
permeability 

Cranmer 
clay loam 

Fair Not suitable Fair to poor Low shear 
strength, medium 
to high compres- 
sibility 

Generally not 
required 

Moderate to 
moderately slow 
permeability 

Low shear strength 



TABLE 4.14 (Cont’d) 

Estimated Suitability of Soils in the Boissevain-Melita Area for Various 
Engineering Uses 

--- ~~ - ~. 
Suitability as source of - Soi1 Features Affecting - Soi1 Lrmitations ~~.. 

Water Retention Structures 
for use as 

Septic Field 
Sand 
and 

Grave1 Roadfill Road Location 
Foundation 

Construction 
Agricultural 

Drainaae Reservoir Area 

Embankment 
Dikes, 
Levees 

Soi1 Name 
Map Texture 

Symbol Phase - Topsoii 

Cn 

CO 

Cr 

CS 

ct 

CU 

CW 

Dd 

Cameron 
loam 

Cot&er 
loam to clay 
loam 

Croll clay 
loam to clay 

Coatstone 
loam to clay 
loam 

Cartwright 
Sand and 
grave1 

Chaucer 
loamy fine 
Sand 

Cauldwell 
loamy very fine 
sand to very 
fine sandy 
loam 

Good Not suitable Fair 

Good Not suitable Fair 

Fair to poor Not suitable Poor 

Good to 
fair 

Not suitable Fair 

Poor Good Good 

Poor Good Good 

Poor Top 20-30 Top 20-30 Top 20-30 
inches are inches are inches has high 
good good shear strength. 

while the till 
below has 
medium shear 
strength 

Weil drained, 
medium shear, 
strength & com- 
pressrbrlrty 

Subject to flood- 
ing, low shear 
strength 

Medium bearing Not required 
capacity 

Moderate 
permeability 

Difficult to compact Slight, 
when wet moderate per 

meability 

Subject to flood- Required 
ing, low bearing 
capacity 

Subject to flood- 
ing, has stratified 
sediments of 
moderate to 
moderately slow 
permeability 

Slow permeability 
of top 20-30 
inches with 
moderately slow 
permeability of 
su bsoil 

Moderately slow 
permeability 

Difficult to 
compact due to 
silty strata 

Severe, subject 
to flooding, 
seasonal high 
water table 

Low shear 
when wet, un- 
stable & slippery. 
difficult to 
compact 

Low beanng cap- Surface drainage 
acrty, high shrink- required 
swell properties in 
top 18-30 inches 

High shrink-swell, Severe, 
high compressibility moderately slow 
of surface 20-30 permeability 
rnches 

Low shear 
strength 

Medium bearing 
capacity 

Not required 

Not required 

Low shear strength Moderate, 
moderately slow 
permeability 

Slight, very 
rapid permea- 
bility, con- 
tamination to 
groundwater 
is high 

Slight, very 
rapid per- 
meability, con- 
tamination to 
groundwater 
is hrgh 

Moderate, till 
below has 
moderately slow 
permeability 

Gravelly soils, 
high shear 
strength, highly 
stable under 
wheel loads 

High bearing 
capacity, high 
shear strength, 
low compres- 
sibility 

Rapid permea- 
bility, Will not 
hold water 

Permeable when 
compacted, high 
shear strength 

Well drained. hiah High bearing 
shear strength ” capacity, low 

compressibility 

Not required Rapid permea. 
bility, Will not 
hold water 

Permeable when 
compacted, high 
shear strength 

Not suitable Poor High water table, 
medium shear 
strength 

Top 20-30 
rnches has high 
bearing capacity, 
while till below 
has low to 
medium bearing 
capacity 

High water table 

Not required Top 20-30 
inches has rapid 
permeability, 
while till below 
has moderately 
slow permeability 

Low shear strength 

Dand fine 
sandy loam 

Poor Required to lower 
water table 

High water table, 
highly permeable 

Permeable when 
compacted 

Severe, high 
water table 



TABLE 4.14 (Cont’d) 
Estimated Suitability of So;ls in the Boissevain-Melita Area for Various 

Engineering Uses 

Mw 
Symbol 

Soi1 Name. 
Texture, 

Phase 

Suitability as source of- 

Sand 
and 

Topsoil Grave1 Roadfill Road Location 

Soi1 Features Affecting- Soi1 Limitation 

Water Retention Structures for use as 
Septic Field 

Embankment, 
Foundation Agricultural Dikes, 

Construction Drainage Reservoir Area Levees 

De Deloraine 
loam 

Dl Deleau loamy 
fine sand 

Fair Not suitable Poor Water table at or 
near surface 

Water table at or 
near surface 

Required 

Not required 

Not required 

Not required 

Not required 

Not required 

Not required 

Required 

Moderately slow 
permeability 

Difficult to compact Severe, water 
when wet table at or 

near surface 

Permeable when 
compacted 

Moderate, 
fairly high 
water table 

Poor Good for 
sand 

Weil drained, low 
compressibility, 
subject to wind 
erosion 

Fairly high water 
table, high 
bearing capacity 

Upper 20-30 Upper 20-30 
inches has inches has low 
medium shear bearing capac- 
strength, but sub- ity with high 
soi1 has high bearing capacity 
shear strength in subsoil 

Low shear 
strength when 
wet, unstable & 
slippery, difficult 
to compact 

Low bearing 
capacity, high 
shrink-swell 
potential in top 
20-30 inches 

Rapid permea- 
bility 

Subsoil 
permeable 

Slight, very 
rapid permea- 
bility of subsoil, 
contamination 
to groundwater 
is high 

High shrink-swell, Severe, moder- 
high compressibility ately slow 
of surface permeability 
20-30 inches 

Dr Dromore 
loam 

Good Top 20-30 
inches are 
unsuitable 
but subsoil 
is good 
for grave1 

Poor Not suitabie 

Top 20-30 
inches fair. 
but sub- 
soi1 is 
good 

Poor 

Moderately slow 
permeability 
below 20-30 
inches 

Slow permeability 
of top 20-30 
inches with 
moderately slow 
permeability of 
till below 

Moderate permea- 
bility in Upper 
20-40 inches 

Ds 
0-J 

Desford clay 
loam to clay 

Medium shear 
strength, slowly 
permeable when 
compacted 

Moderate, 
moderate per- 
meability 

Du Poor Not suitable Fair Upper 20-30 
inches has 
medium shear 
strength & low 
compressibility, 
subsoil has 
medium shear 
strength 

Medium bearing 
capacity in Upper 
20-30 inches. 
variable bearing 
capacity below, 
depending on 
moisture content 

Dunrea 
loamy fine 
Sand 

Denbow loamy Poor 
very fine 
Sand 

Good for 
Sand 

Fair Well drained, sub- 
ject to wind 
erosion, medium 
shear strength 

Not suitable Fair Well drained, 
medium compres- 
sibility 

Not suitable Poor Poorly drained, 
water table at or 
near surface 

Dw Medium bearing 
capacity 

Moderately rapid 
to moderate 
permeability 

Slowly permeable Slight, 
when compacted moderately 

rapid per- 
meability 

Slowly permeable Moderate, 
when compacted moderate 

permeability 

Difficult to compact Severe, water 
when wet table at or 

near surface 

Dalny loam Top 20-30 
inches are 
good 

Ewart loam 
to clay loam, 
saline 

Poor 

Low to medium 
bearing capacity 

Moderately slow 
to moderate per- 
meability 

Moderately slow 
to slow permea- 
bility 

DY 

Ea Water table at or 
near surface, poor 
bearing capacity 
when wet 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils ip the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - 
--~-- 

Soi1 Features Affecting - Soi1 Limitations 

Water Retention Structures 
for use as 

-~-- ~- Septic Field ~~ 

Map 
Symbol 

- 

Soi1 Name 
Texture 

Phase 

Sand 
and 

Grave1 Roadfill Road Location 
Foundation 

Construction 
Agricultural 

Drainage Reservoir Area 

Embankment 
Dikes. 
Levees Topsoil 

Poor Fair for 
grave1 

Good 

Poor Fair Good 

Poor Not suitable Poor 

Poor Not suitable Poor 

Fair Not suitable Fair 

Poor Not suitable Poor 

Poor Not suitable Fair in 
Upper 20- 
30 inches 

Faïr to 
Good 

Not suitable Fair 

- 
Gravelly soiis high High bearing Not required Rapid permea- 

bility 
Permeable when 
compacted 

Slight, 
rapidly per- 
meable, risk of 
groundwater 
contamination 

Moderate, 
slower per- 
meability with 
depth 

Eb Ebor shaly 
grave1 shear strength, 

stable under 
wheel loads 

High shear 
strength, low 
compressibility 

capacity, low 
compressibility 

Eh Eramosh 
loamy fine 
Sand 

Medium bearing 
capacity in Upper 
25-35 inches 
with variable 
bearing capacity 
in subsoil 

Not required Rapid to moder- 
ate permeability 
in Upper 25-35 
inches, moder- 
ately slow per- 
meability in 
subsoil 

Moderate per- 
meability, water 
table at surface 

Medium shear 
strength in Upper 
25-35 inches 

Em Emblem 
loam 

Water table at or 
near surface, 
poorly drained 

Water table at or 
near surface, low 
bearing capacity 
when wet 

As a bove, 
possible sulphate 
hazard 

Low to medium 
bearing capacity 

Required 

As above 

Not required 

Required 

Not required 

Not required 

Hard to compact 
when wet 

Severe, water 
table at surface 

Es Emblem loam, 
saline 

As a bove As above As a bove As above 

EV Elva clay loam Low shear 
strength 

Moderately slow 
permeability 

Medium to low 
shear strength, 
moderately slow 
permeability 

Difficult to compact 
when wet 

Severe, 
moderately, 
slow permea- 
bility 

Severe, water 
table at 
surface 

Ew Ewart loam to 
clay loam 

Poorly drained, 
water table at or 
near surface 

Medium shear 
strength 

Water table at or 
near surface, slow 
bearing capacity 
when wet 

Medium bearing 
capacity 

Moderately slow 
permeability 

Fb 

Fh 

Fairburn 
loamy very 
fine Sand 

Moderately rapid 
to moderate 
permeability 

Surface material 
permeable after 
compaction 

Difficult to compact 
when moist 

Slight, 
moderately 
rapid to 
moderate 

Slight, 
moderate to 
moderately 
rapid per- 
meability 

Slight, 
moderate to 
moderately 
rapid per- 

Fairhall loam Imperfectly 
drained, medium 
compressibility 
& shear strength 

Well drained, 
medium shear 
strength, subject 
to wind erosion 

Fair bearing 
capacity 

Moderate to 
moderately rapid 
permeability 

FI Findlay 
loamy very 
fine Sand 

Good for 
Sand 

Good Medium bearing 
capacity 

Not required Moderate to 
moderately rapid 
permeability 

Permeable when 
compacted 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soi1 Features Affecting - Soi1 Limitations 
for use as 

Water Retention Structures Septic Field 

Mao 
Symbol 

Soi1 Name 
Texture 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill 
Foundation 

Road Location Construction 
Aoricultural 

L%ainage 

Embankment 
Dikes, 
Levees Reservoir Area - 

Fx Fairfax clay 
loam 

Fair Not suitable Poor Poorly drained, 
water table at or 
near surface 

Ga Glenora 
gravelly 
loamy sand 

Poor Top 10-30 Top lO- Imperfectly 
inches 30 inches drained, top 20- 
good for good 30 inches high 
grave1 bearing capacity 

under wheel loads 

Gb Gainsborouah Fair Fair for Top 1 O-30 Poorly drained, 
loamy very fine sand in top inches water.table at or 

near surface 

Low bearing 
capacity when 
wet, water table 
at or near surface 

Top 20-30 
inches has high 
bearing capacity, 
while subsoil 
has low to fair 
bearing capacity 

Poorly drained, 
water table at or 
near surface, low 
bearing capacity 

Required Moderate to 
moderately slow 
permeability 

Not required Top 20-3d 
inches have very 
rapid permeability, 
while subsoil is 
moderately 
permeable 

Required Below 20-30 
inches is moder- 
ately permeable 

Permeable after 
compaction 

Severe, water 
table at or 
near surface 

Difficult to com- 
pact, semiper- 
meable after 
compacted 

Moderate, 
moderate 
permeability 

Material difficult to 
compact when wet 

Severe, water 
table at or 
near surface sand to very 

fine sandy 
loam 

20-30 ’ fair 
inches 

Poor Good 
source of 
sand 

Good Grande 
Clairiere 
loamy fine 
sand 

Fi 
Gc Not required Well drained, 

mediun shear 
strength, moder- 
ately stable under 
wheel loads, sub- 
ject to wind 
erosion 

Low shear 
strength 

High bearing 
capacity 

Rapid permea- 
bility 

Permeable after 
compacted 

Slight, rapidly 
permeable, 
could have 
possible ground- 
water contam- 
ination 

Gd 

Gg 

Fair Not suitable Fair Low to medium 
bearing capacity 

Not required 

Not required 

Moderately slow Medium to low 
permeability shear strength 

Rapid permea- 
bility 

Permeable after 
compaction 

Severe, 
moderately slow 
permeability 

Slight, rapid 
permeability, 
risk of 
aroundwater 

Goodlands 
clay loam 

George Lake 
loamy very 
fine sand 

Poor Material Good 
below 20- 
30 inches 
is suitable 
for grave1 

Well drained, 
top 20-30 
inches has 
medium shear 
strength, while 
subsoil has high 
shear strength 

Imperfectly 
drained, medium 
shear strength, 
medium compres- 
sibility 

Water table at or 
near surface 

High bearing 
capacity, high 
shear strength, 
low compres- 
sibility 

Somewhat per- 
meable after 
compaction 

Moderate. 
moderate 
permeability 

GI Glenlorne 
loam 

Top 20-30 Not suitable Fair 
inches 
good 

Medium bearing Not required 

Required 

Moderately to 
moderately slow 
permeability 

Gm Graham 
loam to silt 
loam 

Moderately 
permeable 

Permeable after 
compaction 

Severe, water 
table at or 
near surface 

Good Not suitable Fair Water table at or 
near surface 
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Estimated Suitability of Soils in the Boissevain-Melita Area for Various 
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Suitability as source of- Soi1 Features Affecting- Soi1 Limitation 
- 

Water Retention Structures 
for use as 

Septic Field 

Mw 
Symbol 

Soi1 Name, 
Texture, 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill Road Location 
Foundation 

Construction 
Agricultural 

Drainage Reservoir Area 

Embankment, 
Dikes, 
Levees 

Gn 

GP 

OI 
P Gs 

GW 

Ha 

HC 

Hf 

Glenview 
loam 

Gopher Creek Top 20-30 Good 
loam 

Top 20-30 Imperfectly 
inches is source of inches is drained top 20- 

Goodlands 
clay loam, 
saline 

‘Griswold 
loamy very 
fine Sand 

Hartley clay 
loam 

Hartney loam, 
saline 

Hayfield 
loam 

Top 20-30 Good Top 20-30 Imperfectly 
inches source of inches are drained, top 20- 
good grave1 fair, below 30 inches has 

below 20- is good medium shear 
30 inches strength, below 

20-30 inches 
has high shear 
strength 

good 

Poor 

Poor 

Fair 

Poor 

Good 

grave1 fair, 30 inches has 
below 20- below is medium shear 
30 inches good strength, subsoil 

has htgh shear 
strength 

Not suitable Poor Imperfectly 
drained, low 
shear strength 

Top 20-30 Top 20-30 Weil drained, 
inches fair inches medium shear 

good strength 

Not suitable Fair Weil drained, 
medium shear 
strength 

Not suitable Fair Imperfectly 
drained. low to 
medium compres- 
sibility 

Not suitable Fair Imperfectly 
drained, Iow to 
medium compres- 
sibility, low to 
medium shear 
strength 

Top 20-30 
inches has 
medium bearing 
capacity, while 
below 20-30 
inches has high 
bearing capacity 

Top 20-30 
inches has 
medium bearing 
capacity, subsoil 
has high bearing 
capacity 

Subject to 
higher water 
table, possible 
sulphate hazard 

Medium bearing 
capacity 

Medium bearing 
capacity 

Low to medium 
bearing capacity, 
possible high 
water table, 
sulphate hazard 

Low to medium 
bearing capacity 

Not required Moderately to Permeable after Slight, rapid 
rapidly permeable compaction permeability, 

risk of 
groundwater 
contamination 

Not required 

Not requlred 

Not required 

Not required 

Not required 

Not required 

Moderately to Permeable after 
rapidly permeable compaction 

Moderately slow Medium to low 
permeability shear strength, low 

permeability 

Moderate to Slowly permeable 
moderately slow after compaction 
permeability 

Moderately slow Slowly permeable 
permeability after compaction 

Moderately rapid Difficult to compact 
permeability when wet, permea- 

ble after compaction 

Moderately rapid Permeable after 
permeability compaction 

Slight, rapid 
permeability, 
risk of ground- 
watef contam- 
ination 

Severe, sublect 
to higher water 
table, slow 
permeability 

Moderate, 
moderate 
permeability 

Moderate, 
moderate 
permeability 

Moderate, 
moderate to 
moderately 
rapid per- 
meability. 
seasonal high 
water table 

Slight, 
moderate to 
moderately 
rapid per- 
meability 
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Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - 
--- 

Soi1 Features Affecting - 

Water Retention Structures 

Soi1 Name Sand Embankment Soi1 Lrmitations 

Map Texture and Foundation Agricultural Dikes, for use as 
Symbol Phase Topsoil G rave1 Roadfill Road Location Construction Drainage Reservoir Area Levees Septic Field 

Well drained, low Medium bearing 
stability & bearing strength and 
strength at high shrink-swell 
moisture contents potential 

I mperfectly 
drained, medium 
compressibility 

Medium bearing 
capacity 

Not required 

Not required 

Not required 

As Hathaway 

Not required 

Not required 

Required 

Not required 

Moderately slow 
permeability 
with depth 

Moderately rapid 
permeability 

Difficult to compact, Moderate, 
unstable at high moderately slow 
moisture levels permeability 

Horton loam 
to clay loam 

Poor to 
fai r 

Good 

Fai r 

Fai r 

Poor 

Poor 

Poor 

Good 

Not suitable Fair 

Not suitable Fair Difficult to compact 
when wet, per- 
meable after com- 
paction 

Moderate, 
moderate to 
moderately 
rapid per- 
meability 

Moderate, 
moderately slow 
permeability 

Ht Hartney 
loam 

Difficult to compact Not suitable Fair 

Not suitable Fair 

Weil drained, low 
stability, high 
moisture content 

Medium bearing 
strength and 
shrink-swell 
potential 

As Hathaway 

Moderately slow 
permeability 
with depth 

As Hathaway 

Hw 

HZ 
0) 
cn 

Hathaway 
loam to 
clay loam 

As Hathaway As Hathaway Hazeldean 
loam to 
clay loam 

Imperfectly 
drained, low 
stability & bearing 
capacity at high 
moisture contents 

Gravelly soils. 
high shear 
strength, highly 
stable under 
wheel loads 

Well drained, 
subject to wind 
erosion, medium 
shear strength 

High bearing 
capacity, high 
shear strength. 
low compres- 
sibility 

Medium bearing 
ca paci ty 

Rapid permea- 
bility, Will not 
hold water 

Permeable when 
compacted, high 
shear strength 

Slight, very 
rapid per- 
meability, risk 
of groundwater 
contamination 

Slight, 
moderately 
rapid to 
moderate 
permea bility 

Severe, very 
slow permea- 
bility, water 
table at or near 
suface 

Severe, 
subject to 
spring flooding 

Jn Jackson Creek 
sand & 
grave1 

Good Good 

KY Good for 
sand 

Fair 

Not suitable Poor 

Moderately rapid 
to moderate 
permeability 

Permeable after 
compaction 

Kemnay loamy 
very fine 
sand 

Poorly drained, 
water table at 
or near surface 

Poorly drained, 
water table at 
or near surface 

Very slow 
permeability 

HiQh shrink-swell, 
high compressibility 

Le Lena clay 
loam to clay 

LQ Liege loam to 
fine sandy 
loam 

Not suitable Fair Imperfectly 
drained, area 
subject to spring 
flooding 

Subject to 
spring flooding 

Moderate to 
moderately rapid 
permeability 

Permeable after 
compaction 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the.Boissevain-Melita Area for Various 

Engineermg Uses 

Soi1 Features Affecting- Soi1 Limitation 

Water Retention Structures 
for use as 

Septic Field 
Embankment, 

Agricultural Dikes, 
Drainaae Reservoir Area Levees 

- 

Suitability as source of- 

Soi1 Name, 
Texture. 

Sand 
and Foundation 

Construction 

Poorly drained, 
water table at or 
near surface 
possible sulphate 
hazard 

Mw 
Symbol Phase Topsoil G rave1 Road Location - 

Leighton silt 
loam to clay 
loam 

Poor 

Poor 

Fair 

Poor 

Poor 

Poor 

Fair to 

Not suitable Poor Poorly drained, 
water table at or 
near surface 

Required Moderately slow 
to slow permea- 
bility 

High shrink-swell Severe, 
moderately 
slow to slow 
permeability, 
water table at or 
near surface 

Slight, rapid 
permeability, 
possible 
groundwater 
contamination 
hazard 

Slight, rapidly 
permeable, risk 
of groundwater 
contamination 

Slight, 
moderately 
rapid per- 
meability 

Severe, very 
slow permea- 
bility, water 
table at or near 
surface 

Moderate, 
moderate to 
moderately slow 
permeability 

Slight, 
moderate to 
moderately 
rapid per- 
meability 

Severe, bed- 
rock below 

Lh 

Lk Linklater 
loamy very 
fine Sand 

Good Good Imperfectly 
grave1 drained, high 
below 20- shear strength 
30 inches 

High bearing 
capacity, high 
shear strength 
low compres- 
si bility 

Not required Rapid permea- 
bility 

Permeable after 
compaction 

Ln Leon clay 
loam 

Good for Top 20-30 Imperfectly High bearing 
capacity 

Not required Below 20- 30 
inches is rapidly 
permeable 

Permeable after 
compaction, high 
shear strength 

grave1 inches is 
below 30 ,fair, below 
inches 30 inches 

is good 

Good 
source 
of Sand 

Good 

drained, medium 
to high shear 
strength, medium 
to low compres- 
sibility 

Imperfectly 
drained, high 
shear strength, 
low compres- 
sibility 

Poorly drained, 
water able at or 
near surface 

Not required Lr Lauder loamy 
fine sand 

High bearing 
capacity 

Moderately 
rapid permea- 
bility 

Permeable after 
compaction 

Ls Lena clay loam 
to clay, saline 

Not suitable Poor Poorly drained, 
water table at or 
near surface, low 
bearing capacity 

Required Very slow 
permeability 

High shrink-swell, 
high compres- 
sibility 

LV Langvale 
loamy very 
fine sand 

Lyleton loamy 
very fine sand 

Not suitable Top 20-30 Weil drained, 
inches medium to low 
good, below shear strength 
fair 

Good Good 
source of 

Well drained, 
medium to hrgh 

sand shear strength, 
low compres- 
sibility 

Not suitable Fair Well drained, 
medium to high 
shear strength 

Medium bearing 
capaci ty 

Not required 

Not required 

Moderate to 
moderately slow 
permeability 

Medium to high 
compressibility 

Moderate to Permeable after 
moderately rapid compaction, high 
permeability shear strength 

LY 

Ma 

Medium to high 
bearing capacity 

Fair Maples loam Shale bedrock 
below has high 
bearing capacity 

Not required Shale bedrock 
near surface 

Moderate compres- 
sibility, moderate 
permeability 
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Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Soi1 Name 
Texture 

Phase 

Suitability as source of - 

Sand 

Topsoil 
and 

Grave1 Roadfill Road Location 

Soi1 Features Affecting - Soi1 Limitations 
for use as 

Water Retention Structures Septic Field 

Embankment 
Foundation 

Construction 
Agricultural 

Drainage Reservoir Area 
Dikes, 
Levees 

Moderate compres- 
sibility & 
shear strength 

Severe. hiah 

Mw 
Symbol 

Mb Montgomery 
loam, saline 

Md Medora loam 
to clay loam 

Me Merle loam Fair 

0; 
Mg Margaret 

loamy fine 
4 sand 

Mi Marshy Lake 
clay loam 
to clay 

Mk Maskawata 
loam 

Ml Melita loam to 
fine sandy 
loam 

Poor 

Poor to 
fair 

Poor 

Poor 

Not suitable Poor 

Not suitable Fair 

Not suitable Fair 

Not suitable Fair to 
good in 
Upper 20- 
30 inches, 
below 20- 
30 inches 
fair to poor 

Not suitable Poor 

Subject to higher 
groundwater con- 
ditions, moderate 
shear strength 

Well drained, low 
stability & bearing 
strength at high 
moisture contents 

Imperfectly 
drained, medium 
to high shear 
strength 

Well drained, 
Upper 20-30 
inches has 
medium shear 
strength & low 
compressibility, 
subsoil has 
medium shear 
strength 

Imperfectly 
drained, water 
table fluctuates 
close to surface, 
low shear 
strength, high 
shrink-swell 

Moderate bearing 
capacity, sul- 
phate hazard 

Medium bearing 
strength & shrink- 
swell potential 

Shale bedrock 
below, high 
bearing capacity 

Fair bearing 
capacity in Upper 
20-30 inches, 

variable bearing 
capacity below 
depending on 
moisture content 

Low bearing 
capacity, sul- 
phate hazard 

Top 20-30 Not suitable Fair 
inches 
good 

Well drained, Low to medium 
medium compres- bearing capacity 
sibility 

Good Not suitable Fair Weil drained, Medium bearing 
subject to spring capacity, subject 
flood, medium to spring flood 
shear strength 

Not required Moderately 
permeable 

Not required Moderately slow 
permeability 

Not required Shale bedrock 
below 

Not required Moderately 
permeable 

Not required 

Not required 

Not required 

Difficult to compact, 
slowly permeable 

Moderate compres- 
sibility & 
permeability 

Fair shear strength, 
slowly permeable 
when compacted 

iiuctuations 

Moderate, 
moderately 
slow per- 
meability 

Severe, bed- 
rock below 

Moderate, 
moderate 
permeability 

Slow to very slow High compres- Severe, slow 
permeability sibility & to very slow 

shrink-swell permeability 

Moderate to Medium shear Moderate, 
moderately slow strength & com- moderate to 
permeability pressibility moderately slow 

permeability 

Moderate to Permeable after Slight, 
moderately rapid compaction moderate to 
permeability moderately 

rapid per- 
meability 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soi1 Features Affecting - 

Mw 
Symbol 

Soi1 Name 
Texture 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill Road Location 
Foundation 

Construction 
Agricultural 

Drainage 

Water Retention Structures 

Embankment 
Dikes, 

Reservoir Area Levees 

Soil Limitations 
for use as 

Septic Field 

Mo 

Mr 

kz-i MS 

Mt 

MV 

MY 

Nb 

Maon loamy Fair to 
very fine sand poor 

Minto clay 
loam 

Fair 

Martinville 
loam 

Good 

Mountainside 
loam 

Good 

Mentieth 
loamy very 
fine sand 

Poor 

Methvin loamy 
fine sand 

Poor 

Montgomery 
loam 

Good 

Nesbitt loamy 
very fine sand 

Poor 

Good 
source of 
sand 

Good 

Not suitable Fair 

Good Fair 
source of 
sand below 
20-30 
inches 

Not suitable Fair 

Not suitable Fair in 
Upper 20- 
30 inches 

Good Good 

Not suitable Fair 

Not suitable Fair in 
upper 20- 
30 inches 

Well drained 
medium to h/gh 
shear strength, 
low compres- 
sibility 

Imperfectly 
drained, low 
shear strength 

Poorly drained. 
water table at or 
near surface 

Imperfectly 
drained, medium 
to high shear 
strength 

Medium shear 
strength in sur- 
face and sub- 
surface 

Imperfectly 
drained, high 
shear strength 

Imperfectly 
drained, medium 
shear strength 

Imperfectly 
drained, medium 
shear strength 
in surface & 
subsoils 

Medium to high 
bearing capacity 

Low to fair 
bearing capacity 

Water table at or 
near surface 

Shale bedrock 
below has high 
bearing capacity 

Low to medium 
bearing capacity 

High bearing 
capacity, low 
compressibility 

Medium bearing 
capacity 

Low to medium 
bearing capacity 

Not required 

Not required 

Requrred 

Not required 

Not required 

Not required 

Not required 

Not required 

Moderate to 
moderately rapid 
permeability 

Moderately slow 
to slow per- 
meability 

Moderately to 
rapidly permeable 

Shale bedrock 
near surface 

Moderately rapid 
to moderate 
permeability 

Rapid permea- 
bility, Will not 
hold water 

Moderately 
permeable 

Moderately rapid 
to moderate per- 
meability 

Permeable after 
compaction, high 
shear strength 

Medium to low 
shear strength 

Water table at or 
near surface 

Moderate compres- 
sibility, moderate 
permeability 

Surface material 
permeable after 
compaction 

Permeable when 
compacted. high 

shear strength 

Medium compres- 
sibility & shear 
strength 

Surface material 
permeable after 

compacted 

Slight, 
moderately 
rapid to 
moderate 
permeabilrty 

Severe. 
moderately 
slow to slow 
permeabrlity 

Severe, water 
table at or 
near surface 

Severe, 
bedrock near 
surface 

Slight, 
moderately 
rapid to 
moderate 
permeability 

Slight, very 
rapid permea- 
bility, risk 
of groundwater 
contamination 

Moderate. 
moderate to 
moderately slow 
permeability 

Slight. 
moderately 
rapid to 
moderate 
permea bilrty 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - 
- 

Soi1 Features Affectina - 
-- 

Soi1 Limitations 

Water Retention Structures 
for use as 

Septic Field 

Mw 
Symbol 

Foundation 
Construction 

Agricultural 
Drainage 

Embankment 
Dikes. 

Reservoir Area Levees ~- 

Soi1 Name 
Texture 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill Road Location 

Top 10-18 Grave[ Fair 
layer 
below sur- 
face at lO- 
30 inches 
is good 

Not suitable Poor 

Not suitable Fair 

Good Good 

Not suitable Poor 

Material 
below 20- 
30 inches 
is good 
for grave1 

Good 

Good 
source of 
sand 

Good 

Good for 
sand 

Good 

Medium shear 
strength 

Medium bearing 
capacity 

Not required Surface layer 
moderately to 
rapidly permeable, 
subsoil moder- 
ately permeable 

Not required Moderately slow 
to slow permea- 
bility 

Not required Moderate to 
moderately rapid 
permeability 

Moderate shrink- 
swell in surface & 
subsurface except 
for grave1 layer 

Moderate, 
moderately 
permeable 

Nd Newstead 
loam inches 

good 

Ninga clay 
loam 

Poor 

Neelin clay loam Good 
to clay 

High shrink-swell 
& compressi blity 

Severe, 
moderately 
slow to slow 
permeability 

Moderate, 
moderate to 
moderately 
rapid per- 
meability 

Slight. very 
rapid permea- 
bility, risk 
of groundwater 
contamination 

Ng Imperfectly 
drained, low 
shear strength 

Low bearing 
capacity 

NI Medium bearing 
capacity 

Permeability low 
to medium 
when compacted 

Imperfectly 
drained, medium 
shear strength, 
subject to 
spring flooding 

Not required NP Napinka sand 
and grave1 

Poor 

Poor 

Poor 

Poor 

Imperfectly 
drained, gravelly 
SO~IS. high shear 
strenth, highly 
stable under 
wheel loads 

Poorly drained, 
water table at or 
near surface 

High bearing 
capacity, high 
shear strength, 
low compres- 
sibility 

Water table at or 
near surface, low 
bearing capacity 

Rapid permea- 
bility, Will not 
hold water 

Highly permeable 
meable after 
compaction 

Required Slowly permeable High shrink-swell 
and compres- 
si bil ity 

Severe, water 
table at or 
near surface, 
slowly per- 
mea ble 

Slight, rapid 
permeability, 
possible 
groundwater 
contamination 
hazard 

Ns Naples clay 
loam 

High bearing 
capacity, high 
shear strength, 
low compres- 
sibility 

Not required Rapid permea- 
bility 

Permeable after 
compacted 

Nt Ninette loamy 
very fine sand 

Imperfectly 
drained, top 20- 
30 inches has 
medium shear 
strength, while 
subsoil has high 
shear strength 

Poorly drained, 
water table at or 
near surface, high 
shear strength 

Ok Severe, water 
table at or 
near surface 

Oak Lake 
loamy fine 
sand 

Oak Lake 
loamy fine 
Sand, saline 

High bearing 
capacity. water 
table at or 
near surface 

Required Rapid permea- 
bility 

Permeable after 
compacted 

Same as Oak Lake Same as Oak 
Lake, sulphate 
hazard 

Same as Oak Lake Same as Oak Lake Same as Oak Lake Same as Oak 
Lake 

OI 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Map 
Sym bol 

Soi1 Name, 
Texture, 

Phase 

Suitability as source of- 

Sand 
and 

Topsoil Grave1 Roadfill Road Location 

Soi1 Features Affecting- Soi1 Limitation 
for use as 

Water Retention Structures Septic Field 

Embankment, 
Fo”ndation Agricultural Dikes, 

Construction Drainage Reservoir Area Levees 

os Oskar loam 
to clay loam 

02 Orthez loam Good 

Pd Pendennis 
loamy fine 
Sand 

pg Partridge 
Sand & grave1 

Pk Plum Creek 
loamy very 
fine sand 

PI 

Pn 

PS 

Plum Lake 
loamy very 
fine sand 

Pierson loamy 
very fine sand 

Pipestone clay 

Poor to 
fair 

Poor 

Poor 

Poor 

Poor 

Poor 

Not suitable Fair Weil drained, 
low stability & 
bearing strength 

at high moisture 
contents 

Not suitable Fair Poorly drained, 
water table at or 
near surface 

Top 20-30 Top 20-30 Weil drained, 
inches are a inches 
fair source good 
of sand & 
grave1 

Good Good 

Good 
source of 
sand 

Fair 

Good 
source of 
sand 

Fair 

Material Good 
below 20- 
30 inches 
is suitable 
for grave1 

Not suitable Poor 

high shear 
strength, low 
compressibility 

Poorly drained, 
water table at or 
near surface 

I mperfectly 
drained, medium 
to high shear 
strength, subject 
to wind erosion 

Poorly drained, 
water table at or 
near surface 

Poorly drained, 
water table 
at or near surface 

Imperfectly 
drained, low 
shear strength, 
high compres- 
sibility, subject to 
frost heave 

Medium bearing 
stength and 
shrink-swell 
potential 

Low bearing 
capacity when wet 

Top 20-30 
inches has high 
to medium bear- 
ing capacity, 
while the till 
below has fair 
bearing capacity 

High bearing 
capacity, water 
table at or near 
surface 

Medium bearing 
capacity 

Low bearing 
capacity when 
saturated 

High bearing 
capacity when 
saturated, water 
table at or near 
surface 

Low bearing 
capacity 

Not required 

Required 

Not required 

Required 

Not required 

Required 

Required 

Not required 

Moderately slow 
permeability in 
subsoil 

Moderately 
permeable 

Moderately rapid 
to moderately 
slow permeability 
in the subsoil 

Difficult to com- 
pact, unstable at 
high moisture 
levels 

Low to medium 
shear strength 

Upper 20-30 
inches has fair to 
good shear strength 

Rapidly permeable Very permeable 
after compaction 

Moderately 
permeable 

Permeable after 
compact 

Moderately 
permeable 

Permeable after 
compaction 

Rapidly permeable Permeable after 
compaction 

Very slowly 
permeable 

Low shear 
strength, high com- 
pressibility 

Moderate, 
moderately 
slow 
permeability 

Severe, water 
table at or 
near surface 

Moderate, 
moderately 
slow per- 
meability 
in subsoil 

Severe, water 
table at or 
near surface 

Slight, 
moderately 
permeably 

Severe, 
moderately 
permeable and 
high water 
table 

Severe, water 
table at or 
near surface 

Severe, very 
slowly per- 
mea ble 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soi1 Features Affecting - Soi1 Limitations 
for use as 

Water Retention Structures 
_-~ ~- Septic Field 

Soi1 Name Sand Embankment 
Map Texture and Foundation Agricultural Dikes, 

Sym bol Phase Topsoil Grave1 Roadfill Road Location Construction Drainage Reservoir Area Levees 

Required Slowly permeable Low shear strength, 
high compres- 

si bil ity 

Severe, 
slowly per- 
mea ble, water 
table at or 
near surface 

High shear 
strength, permeable 
after compaction 

Slight, 
moderately 
rapid to 
rapid per- 
meability, risk 
of groundwater 
contamination 

Medium to high Moderate, 
compressibility, moderately 
medium shear slow per- 
strength meability 

Medium shear 
strength, slowly 
permeable after 
compaction 

Moderate, 
moderately slow 
permeability 

Ra Rebecca clay 
loam 

Poor, soi1 
saline 

Poor 

Fair 

Poor 

Poor 

Good 

Not suitable Poor Poorly drained, 
water table at or 
near surface 

Low bearing 
capacity, water 

table at or near 
surface 

High bearing 
capacity, low 
compressibility 

Not required Moderately rapid 
permeability 

Re Reston loamy 
fine sand 

Good Good 
source of 
grave1 
below 20- 
30 inches 

Imperfectly 
drained, high 
shear strength 

Rg Regent loam 
to clay loam 

4 

Rh Rhodes loamy 
fine sand 

Not suitable Fair Imperfectly 
drained, low 
stability at high 
moisture contents 

Weil drained. 

Medium bearing 
strength and 
shrink-swell 
potential 

Medium bearina 
capacity in 1 
upper 20- 30 
inches, variable 
bearing capacity 
below 

Not required Moderately slow 
permeability 

Not required Moderately to 
moderately slow 
permeability 

Not suitable Fair to 
good in Upper 20-30 
Upper 20- inches has 
30 inches, medium shear 
below 20- strength & low 
30 inches compressibility 
fair to 
poor 

Good Imperfectly 
drained, medium 
shear strength, 
moderately stable 
under wheel loads 

Rn Rapid permea- 
bility 

Permeable after 
compacted 

Slight, 
rapidly 
permea ble, 
risk of 
groundwater 
contamination 

Moderately rapid Permeable when Slight, 
permeability compacted moderately 

rapid per- 
meability 

Ralston loamy 
fine sand 

Good 
source of 
sand 

Fai r for 
sand at 
15 inches 

Good 
source of 
sand 

Medium bearing 
capacity 

Not required 

Not required RP Reaper fine 
sandy loam 

Fair Weil drained, 
good shear 
strength when 
compacted, low 
compressibility 

Good Imperfectly 
drained, medium 
shear strength, 
moderately stable 
under wheel loads, 
subject to wind 
erosion 

Medium to high 
bearing capacity 

Ru Rutledge 
loamy fine 
sand 

Medium bearing 
capacity 

Not required Rapid permea- 
bility 

Permeable after 
compaction 

Slight, 
rapidly 
permea ble 



TABLE 4.14 (Cont’d) 

Estimated Suitability of Soils in the Boissevain-Melita Area for Various 
Engineering Uses 

Suitability as source of- Soi1 Features Affecting- 

Water Retention Structures 

So~l Limitation 
for use as 

Seotrc Field 

Maw 
Soi1 Name, 

Texture. 
Sand 
and 

Embankment, 
Dikes, 

Levees 
Foundation 

Construction 
Agricultural 

Drainage Reservoir Area Sym bol Phase Topsoil G rave1 Roadfill Road Location 

Moderately slow 
permeability in 

subsoil 

RY Ryerson loam 
to clay loam 

Poor to 
fai r 

Poor 

Not suitable Fair Weil drained, 
low stability and 
shear strength at 
high moisture 
contents 

I mperfectly 
drained, high 
shear strength, 
low compres- 
sibility, seasonal 
high water table 

Medium bearing 
capacity 

Not required 

Not required 

Difftcult to 
compact, unstable 
at high moisture 
levels 

Moderate, 
moderately 
slow per- 
meabilitv 

Sa Souris loamy 
fine Sand, 
saline 

Good 
source of 
sand 

Good High bearing 
capacity 

Moderately rapid 
permeability 

High shear 
strength, low com- 
pressibility, 
permeable after 
compaction 

Moderate, 
moderately 
rapid per- 
meability, risk 
of groundwater 
contamination 
seasonal high 
water table 

Slrght, 
moderately 
rapid per- 
meability, risk 
of groundwater 
contamination 

Slight, 
moderate 
permeability 

High shear 
strength. lowcom- 
pressibility, 
permeable after 
compaction 

SC 
-J 
t.3 

Scarth loamy 
fine sand 

Good 
source of 
sand 

Good Weil drained, 
high shear 
strength and low 
compressiblity, 
susceptible to 
wind erosion 

Well drained, 
medium shear 

strength and 
compressibility 

High bearing 
capacity 

Not required Moderately rapid 
permeability 

Sf Schaffner 
loam 

Good Not suitable Fair Medium bearing 
capacity 

Not required 

Required 

Required 

Not required 

Moderate 
permeability 

Medium shear 
strength & com- 
pressibility, per- 
meable after 

compaction 

Permeable after 
compaction 

% 

Sk 

Sr 

Sanger loam Good 

Fair 

Poor 

Not suitable Poor Poorly drained, 
water table at or 
near surface 

Low bearing 
capacity 
when wet 

Low bearing 
capacity when 
wet 

High bearing 
capacity 

Moderate 
permeability 

Severe. 
water table 
at or near 
surface 

Severe, 
water table at 
or near surface 

Stoney Creek 
loam to clay 
loam 

Souris loamy 
fine sand 

Not suitable Poor Poorly drained, 
water table at or 
near surface 

Imperfectly 
drained, high 
shear strength, 
low compres- 
sibility 

Moderately slow 
permeability 

Moderately rapid 
permeability 

Difficult to compact 
when wet 

Good 
source of 
sand 

Good High shear Slight, 
strength, low com- moderately 
pressibility. rapid per- 
permeable after meability risk 
compaction of groundwater 

contamination 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Map 
Svmbol 

Soi1 Name 
Texture 
Phase 

Suitability as source of - 

Sand 
and 

Toasoil Grave1 Roadfill Road Location 
Foundation 

Construction 

Soi1 Features Affecting - 

Water Retention Structures 

Embankment 
Agricultural Dikes, 

Drainage Reservoir Area Levees 

Soi1 Limitations 
for use as 

Septic Field 

St 

SW 

z 
sx 

w 

Ta 

Tc 

Te 

Stanton loamy 
fine Sand 

Poor Good 
source of 
sand 

Good Weil drained, 
high shear 
strength & low 
compressibility 

High bearing 
capacity 

Not required Moderately rapid 
permeability 

Permeable after 
compacted 

Slight, 
moderately 
rapid per- 
meability, 
possible 
groundwater 
contamination 
hazard 

Slight, 
moderately 
rapid per- 
meability 

Switzer loamy 
very fine Sand 

Poor Good 
source of 
sand 

Fair Imperfectly Medium bearing 
drained, medium capacity 
shear strength & 
compressi bil ity, 
possible high 
groundwater table 

Fair Same as Switzer Same as Switzer 

Not required Moderately rapid 
permeability 

Permeable after 
compacted 

Switzer loamy 
Very fine Sand, 
saline 

Two Creeks 
loam. saline 

Poor Good Same as Switzer 

Not required 

Same as Switzer Same as Switzer Same as Switzer 

Poor Not suitable Fair Imperfectly 
drained, medium 
shear strength, 
seasonal high 
groundwater table 

Medium bearing 
capacity 

Moderately slow 
permeability 

Medium compres- 
ibility & shear 
strength 

Moderate, 
moderately 
slow permea, 
bility, seasonal 
high ground- 
water table 

Moderate, 
moderately 
slow per- 
meability 

Moderate, 
moderately 
slow permea- 
bility 

Fair Not suitable Fair Imperfectly 
drained, medium 
shear strength & 
compressibility 

Imperfectly 
drained, Upper 
20-30 inches 
has medium 
shear strength 
& low compres- 
sibility, subsoii 
has medium 
shear strength 
and compres- 
si bility 

Medium bearing 
capacity 

Not required 

Not required 

Moderately slow 
permeability 

Medium compres- 
sibility & shear 
strength 

Medium shear 
strength, medium 
compressibility 

Two Creeks 
loam 

Medium bearing 
capacity in 
Upper 20-30 
inches, variable 
bearing capacity 
in subsoil, de- 
pending on 
moisture content 

Moderately slow 
permeability 

Terence loamy 
fine sand 

Poor Not suitable Fair to 
good in 
Upper 20- 
30 inches, 
below 20- 
30 inches 
is fair 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering-Uses 

Suitability as source of - Soil Features Affecting - Soi1 Limitations 

Water Retention Structures for use as 
Septic Field 

Road Location 

Foundation 
Construction 

Agricultural 
Drainage Reservoir Area 

Embankment 
Dikes, 
Levees 

Soi1 Name Sand 
Map Texture and 

Symbol Phase Topsoil Grave1 Roadfill 

Th Turtlehead 
very gravelly 
loamy sand 

Poor Top 20- 30 Surface 
inches are 20-30 
good for inches 
gravel, good 
bdow not 
suitable 

Poor to 
fair 

Not suitable Fair 

Poor to 
fai r 

Not suitable Poor 

Good Not suitable Fair 

Poor 

Good 

Same as Same as 
Underhill Underhill 

Not suitable Poor 

Fair to Not suitable Poor 

Imperfectly 
drained, top 20- 
30 inches has 
high shear 
strength & low 
compressi bility, 
subsoil has 
medium shear 
strength & com- 
pressibility 

Weil drained, 
low shear 
strength & 
stability at high 
moisture contents 

Poorly drained, 
water table at or 
near surface 

Imperfectly 
drained, low to 
medium compres- 
sibility 

High bearing 
capacity in top 
20-30 inches 

and medium bear- 
ing capacity in 
subsoil 

Not required Variable perma- 
bility, rapid to 
moderately slow 

Permable after 
compaction 

Moderate, 
moderately 
slow permea- 
bility 

Tm Turtle 
Mountain 
loam to clay 
loam 

Medium bearing 
capacity 

Not required Moderately slow Difficult to Moderate, 
permeability in compact, unstable moderately 
subsoil at high moisture slow permea 

levels bility 

P Tn Tilston loam 
to clay loam 

Low bearing 
capacity when 

wet 

Medium bearing 
capacity 

Required 

Not required 

Moderately slow Difficult to compact 
permeability when wet, slowly 

permeable 

Moderately rapid Permeable after 
to moderate compact 
permeability 

Severe, 
water table at 
or near surface 

Moderate, 
moderately 
rapid to 
moderate 
permeability 

Same as 
Underhill 

Same as 
Underhill 

Moderate, 
seasonal high 
groundwater 
table 

Moderate to Difficult to compact Severe, 
moderately slow when wet water table at 
permeability or near surface 

Slowly permeable Low shear strength, 
high shrink-swell, 
hard to compact 
when wet 

Severe, 
water table at 
or near surface, 
slow permea- 
bility 

Moderate to Medium shear 
moderately slow strength and 
permeability compressibility 

Moderate, 
moderate to 
moderately slow 
permeability 

Uh Underhill 
loam 

us 

vt 

Underhill 
loam 

Same as 
Underhill, 
seasonal high 
groundwater table 

Poorly drained, 
water table at or 
near surface 

Poorly drained, 
water table at or 
near surface 

Same as 
Underhill 

Same as 
Underhill 

Required 

Required 

Villette 
loam 

Low bearing 
capacity when 
wet 

Low bearing 
capacity 

Wassewa clay 
loam to clay 

Wa 

Wk Waskada 
loam 

Good to 
fair 

Not suitable Fair Well drained, Medium to low Not required 
medium compres- bearing capacity 
sibility & shear 
strength 



TABLE 4.14 (Cont’d) 
Estimated Suitability of Soils in the Boissevain-Melita Area for Various 

Engineering Uses 

Suitability as source of - Soil Features Affecting - Soi1 Limitations 

Water Retention Structures 
for use as 

Septic Field 

Mw 
Sym bol 

Soi1 Name 
Texture 

Phase Topsoil 

Sand 
and 

Grave1 Roadfill Road Location 

Top 20-30 Top 20-30 Poorly drained, 
inches are inches fair water table at or 
unsuitable, to poor, near surface, 

but subsoil Upper 20-30 

Foundation Agricultural 
Construction Drainage 

- .~- .---.- 
Upper 20-30 
inches has low 
bearing capacity 
when wet, but 
grave1 below has 
high bearing 
capacity 

Embankment 
Dikes, 

Reservoir Area Levees 
~~__~~ -..- 

Wm William 
loam 

Good Required Rapidly permeable Surface material Severe, water 
difficult to compact table at or 
when wet near surface 

but subsoil 
is good for 
grave1 

is good for ir%hes has low 
grave1 shear strength. 

while grave1 
below has high 
shear strength 

WP Wakopa loam 
to clay loam 

2 
Wr Whitewater 

clay loam 
to clay 

WW Wawanessa 
loam 

Fair Not suitable 

Poor, 
saline 

Not suitable 

Good Below 30 
inches is 
suitable for 
Sand 

Poor Poorly drained, 
water table at or 
near surface, low 
shear strength 
when wet 

Poor Imperfectly 
drained, high 
groundwater 
table, high shrink- 
swell, subject to 
occasional 
flooding 

Fair Imperfectly 
drained, medium 
shear strength & 
compressibility in 
Upper 20-30 
inches, subsoil 
has high shear 
strength and .* . . . . 

Low bearing 
capacity when 
wet 

Low bearing 
capacity, sul- 
phate hazard 

Medium bearing 
strength in Upper 
20-30 inches 
and high bearing 
capacity in subsoll 

Required 

Required 

Not required 

Moderately slow 
permeability 

Slowly permeable 

Rapidly per- 
meable below, 
Will not hold 
water 

Low shear strength, Severe, water 
difficult to compact table at or 
when wet near surface 

Low shear strength, Severe, high 
high shrink-swell, water table 
difficult to compact and slow 
when wet permeability 

Medium shear Slight, sub- 
strength to surface, surface sands 
strength of surface are rapidly 
material, permeable permeable. 
after compaction risk of 

groundwater 
contamination 

compresslollny 



9. Soi1 Limitations for Septic Tank Filter Fields 
Criteria employed for rating soils for this use 

are based on their ability to absorb effluent. Ef- 
fluent should move through soi1 at a moderate rate. 
Severe limitations may exist where (1) rapid 
permeability might permit contamination of water 
supplies and (2) restricted effluent movement, as 
a consequence of impermeable materials or high 
water table, result in surface overflow. Soils with 
slope gradients that contribute to side hi11 seepage 
of effluent are also considered to have severe 
limitations even though other characteristics are 
favorable. When evaluating the significance of 
fluctuating water table levels for septic fields, the 
seasonal high level is considered in order to express 
soi1 suitability in the most limiting situation. Im- 
portant soi1 and landscape features for effluent 
absorption fields include soi1 permeability, depth 
to water table, risk of flooding, slope, depth to bed- 
rock, nature of bedrock, stoniness and rockiness. 

The soils of the Boissevain-Melita area were 
rated on their limitations for septic filter field based 
on evaluation of the soils in their natural condition, 
and not for disturbed areas that may be altered 
by tut and fill operations. Three degrees of limita- 
tions are used: 

None to slight - relatively free of limitations 
or the limitations are easily overcome. 
Moderate - limitations need to be recognized 
but cari be overcome with good management 
or careful design. 
Severe - limitations are severe enough to 
make use of the soi1 questionable; or extreme 
measures are needed to overcome the limita- 
tion Useage generally is not practical. 

The interpretation presented Will not eliminate 
the need for onsite sampling, testing and study 
of specific sites for design and construction of 
residential development. The interpretation should 
be used primarily to plan more detailed field 
investigations to determine the conditions of the 
soi1 at the proposed site for the intended use. By 
using the soi1 map and interpretations, it is possible 
to Select sites that have the least limitation. Where 
the soils are rated as severe limitation for septic 
field (probability of failure is high), the user should 
consider the problem and thoroughly investigate 
the immediate or future improvement costs before 
proceeding with installation. 

F. Soils and Community Development 
The purpose of this section is to present soi1 

and landscape information in a form that cari be 
more readily understood by urban planners. In 
selecting building sites, suitability of soils must be 
considered to avoid costly errors and to prevent 
waste, abuse and loss for a11 time of the very 
valuable agricultural soils that are the heritage of 
this area. In selecting a site for a home, a highway, 
or for industrial purposes, the suitability of the 

soi1 in each site must be considered. Soils that are 
nearly level to gently sloping, deep, well drained 
and free of boulders and stones generally provide 
the best sites. 

Suburban development beyond existing sewage 
lines makes the use of septic tanks necessary. Of 
prime importance, therefore, is the suitability of 
soils for septic tank filter fields. Each site must 
be examined closely to determine the ability of 
the soi1 to absorb and filter the effluent that flows 
from the septic tank. Soi1 must have a percolation 
rate of 60 minutes per inch or less; the equivalent 
of a permeability rate of one inch per hour for 
a sewage disposa1 system to function properly. 
Filter fields with a slow rate of absorption must 
be larger than those in soils which have a rapid 
rate. Therefore, the size of the lot needed for a 
particular building depends on the kind of soil. 
Studies have shown that septic tanks may fail 
because they are installed in poorly drained soils 
that are dense, compact and fine textured. The 
percolation of effluent through such soils in wet 
weather and for considerable periods after, is ham- 
pered because the soi1 is saturated and lacks space 
for absorption. Septic tanks may also fail due to 
a seasonal high water table, flooding by overflow 
from streams and rivers or shallowness to bedrock 
or an impervious substratum. 

The soi1 map is a reliable guide for predicting 
the general suitability of an area, but often does 
not contain sufficient detail to predict the suitabi- 
lity for a specific site. Soi1 variation may occur 
within a short distance and most maps are not 
detailed enough to supply the precise information 
as to where on a building site a filter field should 
be located. Therefore, on-site determination of the 
rate of water movement may be needed. The rate 
of movement is measured by a percolation test. 
The percolation test, previously mentioned, Will 
not only indicate whether the soi1 is suitable but 
Will also provide the necessary information to cal- 
culate the size of the filter field. 

Soi1 Groups for Building Sites 
The suitability of soils as building sites for resi- 

dential or light commercial construction is based 
on characteristics such as “texture,” particularly of 
the substratum, a property affecting sewage ab- 
sorption, rate of interna1 drainage, stability and 
bearing strength for foundations, and risk of frost 
heaving; “natural soi1 drainage,” a feature of soi1 
and landscape affecting location of residences, 
roads, services and sewage disposa1 fields; “topog- 
raphy” or percentage slope, a feature of landscape 
that determines drainage and site location; “flood- 
ing hazard,” soils on flood plains of rivers and 
streams are subject to flooding and should not be 
used as sites for residences; “depth of soil,” a 
feature which has a direct affect on amount of 
effluent that cari be disposed of, therefore affecting 
lot size; and “stoniness,” a feature which affects 
site location. The soils in any one group are similar 
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in those characteristics affecting their suitability 
for residential and community development (see 
Table 4.15). These groupings are intended as a 
general guide to investigators, and are not a substi- 
tute for the detailed investigations needed at pro- 
posed building sites. Further, most of these group- 
ings take into account only the characteristics of 
the soils to a depth of 4 to 5 feet, though certain 
predictions cari be made for the soi1 beyond this 
depth. 

In the discussion of each site group, the soils 
in that group are given an approximate rating of 
desirability based on limitations of the soils. Very 
good to good means that there are non to slight 
limitations to use and any limitation cari readily 
be overcome; a rating of fair means limitations 
are moderate but the soils cari be used under good 
management and careful design; a poor rating 
means that limitations are severe and that sui- 
tability for use is questionable or not wise. 

GROUP 1 
This group consists of deep, well drained, coarse 

textured gravelly soils with very gently undulating 
to undulating topography. The surface layer ranges 
from Sand to loamy sand and is underlain by deep 
deposits of stratified sand and gravel. Included in 
this group are coarse, moderately coarse, medium 
and moderately fine overlays over grave1 (very 
coarse). 

The soils in this group are fairly droughty and 
are only fairly good for a narrow range of agricul- 
tural crops. 

Al1 of the soils in this group provide good build- 
ing sites. They have moderate runoff and a low 
water table. The suitability of these soils for foun- 
dations for low buildings is good. The soils have 
good interna1 drainage, high bearing capacity and 
shear strength and low shrink-swell potential. 
Susceptibility to frost action is low. 

These soils are also suitable as fields for septic 
tanks because they have good permeability, are 
not affected by a high water table and absorb 
sewage effluent fairly rapidly. As these gravelly 
soils may permit inadequately filtered sewage ef- 
fluent to travel long distances, tare must be used 
to keep the effluent from contaminating nearby 
water supplies. 

In landscaping these soils, a top dressing of 
loamy material is needed before seeding grass or 
sodding. Some irrigation may be necessary to 
overcome seasonal droughtiness. The soils in this 
group include: 

(IA) Very coarse 
Bede gravelly loamy sand Be 
Broomhill gravelly loamy Sand Bm 
Butler grave11 

lT 
loamy sand Bt 

Jackson Cree gravelly loamy Sand Jn 
(19) Coarse/Very Coarse 

Chaucer loamy fine Sand CU 
CICI Moderately CoarseNery Coarse 

George Lake loamy very fine Sand Gg 

(ID) Mediumb’ery Coarse 
Breadon loam Bd 
Dromore loam Dr 

(1E) Moderatel 
Y 

Fine/Very coarse 
Leon clay oam Ln 

GROUP 2 
Soils in this group are level to undulating, coarse 

to moderately coarse textured and are well to 
moderately well drained. They have rapid to 
moderately rapid permeability and a low moisture 
retention capacity. The depth of sandy material 
is variable. Groundwater is low (below 9 feet) but 
may on occasion rise to within 6 feet of the surface. 

Most of the soils in this group provide good 
sites for residences and other low buildings. These 
sandy soils conduct water rapidly, are readily com- 
pacted, have a low shrinkage-swell ratio, are easily 
worked as a construction material, have very low 
to negligible compressibility when compacted, have 
little or no problems with frost heave, and have 
excellent shearing strength when compacted and 
saturated. 

The surface textures in this group vary from 
loamy fine sand to loamy very fine Sand and fine 
sandy loam to very fine sandy loam with under- 
lying sediments of dominantly fine Sand to very 
fine Sand. These materials, if disturbed or void 
of vegetation, are susceptible to wind erosion. The 
fine to very fine sandy loam soils are more suitable 
for residential use than the loamy fine to very fine 
sand soils. Grass sod cari be established readily 
on the soils in this group. A top dressing of loamy 
material is needed on loamy sand soils before 
seeding grass or sodding. 

Since these soils have good permeability, are not 
affected by a seasonal high water table and absorb 
sewage effluent rapidly, they are suitable as fields 
for septic tanks. The soils are: 

PA) 

(29) 

(3-2 

Coarse 
Deleau loamy fine Sand 
Grande Clairiere loamy fine Sand 
Scarth loamy fine sand 
Stanton loamy fine Sand 
Moderately Coarse 
Findlay loamy very fine Sand 
Kemnay loamy very fine sane 
Lyleton loamy very fine Sand 
Mson loamy very fine Sand 
Coarse (derived from Boissevain 
Formation) 
Algar loamy fine Sand 
Charlton loamy titre Sand 
Reaper loamy fine Sand 

EC 
SC 
St 

FI 
KY 
LY 
Mn 

Ar 

RP 

GROUP 3 
This group consists of deep imperfectly drained, 

coarse to moderately coarse textured, and coarse 
to moderately coarse over very coarse soils. These 
soils are level to gently undulating and have a 
seasonal high water table. These sediments are 
usually underlain by moderately impervious glacial 
till. 
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Map 
Svm bol Soi1 Name 

TABLE 4.15. 
Soi1 Suitabilities for Building Sites. 

Soi1 
Surface Texture Phase Group 

A: 
Ae 
Ag 
An 
A r 
As 
Ax 
Ba 

id 
Be 

I!i 
Bm 
Bn 
BO 
Br 
Bt 

2 

cr; 

2; 

c: 
Cm 
Cn 
CO 

E: 
Ct 

cw 
Dd 
De 
Dl 
Dr 
Ds 
DU 
DW 
DY 

E; 
Eh 
Em 
Er 
Es 
EV 
EW 
Fb 

F: 

k3 

GC 

Gg 
GI 
Gm 

GP 
Gs 
Gw 
Ha 
HC 
Hf 
Hr 
Ht 
HW 
HZ 
Jn 
KY 
Le 
Lg 

Adelpha 
Ashdown 
Argue 
Agnew 
Antler River 
Algar 
Ashbury 
Alexander 
Bella Lake 
Bell Creek 
Breadon 
Bede 
Bearford 
Bosshill 
Broomhill 
Bernice 
Bower 
Bannerman 
Butler 
Bunclody 
Cranmer 
Croll 
Coatstone 
Cromer 
Carniege 
Chesterfield 
Charlton 
Cranmer 
Cameron 
Coulter 
Croll 
Coatstone 
Cartwright 
Chaucer 
Cauldwell 
Dand 
Deloraine 
Deleau 
Dromore 
Desford 
Dunrea 
Denbow 
Dalny 
Ewart 
Ebor 
Eramosh 
Emblem 
Eroded Slopes Complex 
Emblem 
Elva 
Ewart 
Fairburn 
Fairhall 
Findlay 
Fairfax 
Glenora 
Gainsborough 
Grande Clairiere 
Goodlands 
George Lake 
Glenlorne 
Graham 
Glenview 
Gopher Creek 
Goodlands 
Griswold 
Hartley 
Hartney 
Hayfield 
Horton 
Hartney 
Hathaway 
Hazeldean 

Jackson Creek 
Kemnay 
Lena 
Liege 

Gravelly loamy sand 
Loamy sand 
Loam 
Clay 
Clay loam to clay 
Fine sandy loam 
Loamy very fine sand to sandy loam 
Loam 
Loam 
Loamy sand 
Loam 
Gravelly loamysand 
Clay loam 
Gravelly loamy sand 
Gravelly loamy sand 
Gravelly loamysand 
Loam 
Loam 
Gravelly loamy sand 
Clay loam 
Clay loam 
Clay loam 
Loam to clay loam 
Clay 
Loamy sand 
Clay loam to clay 
Fine sandy loam 
Clay loam 
Loam 
Clay loam to clay 
Clay loam 
Loam to clay loam 
Gravelly loamy sand 
Loamy sand 
Loamy very fine sand to sandy loam 
Loamy sand 
Loam 
Loamy sand 
Loam 
Clay loam 
Loamy sand 
Loamy very fine sand to sandy loam 
Loam 
Loam 10 clay loam 
Gravelly loamy sand 
Loamy sand 
Loam 
Loam to clay loam 
Loam 
Clay loam 
Loam 10 clay loam 
Loamy very fine sand to sandy loam 
Loam 
Loamy veryfine sand 
Clay loam 
Gravelly loamy sand 
Loamy very fine sand to sandy loam 
Loamy sand 
Clay loam 
Loamy very fine sand to sandy loam 
Loam 
Fine sandy loam to loam 
Loam 
Loam 
Clay loam 
Loamy very fine sand to sandy loam 

E2Zoam 
Loam 
Loam to clay loam 
Loam 
Loam to clay loam 
Loam to clay loam 
Gravelly loamy sand 
Loamy very fine sand to sandy loam 
Clay loam to clay 
Loam 

Saline 
Saline 
Saline 

Saline 

Saline 

Saline 

Saline 

6B 

4: 
9A 
1lB 
2c 
7D 
71 
13F 
13J 

lA 
6F 
138 

2 
71 
71 
1A 
13M 

;: 
7A 
13N 
7G 
11B 
2c 

:: 
88 

5: 
3A 
1B 

38” 
13H 
2A 
1D 

BF 

SE 
13A 
3A 
7G 
13L 
14A 
13L 

4B 
13A 

5: 
28 
13M 
78 
13G 

iB 

E 
12A 
3F 

5; 
6H 

:A 

Ei 

s5A 
7A 
1A 
2B 
13Q 
8A 
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TABLE 4.15 Cont’d. 

Map 
Sym bol Soi1 Name Surface Texture Phase 

Soi1 
Group 

kk 
Ln 
Lr 
Ls 
Lv 

$a 

Md 
Me 
Mg 

!Y: 

K 
Mn 
Mo 
Mr 
MS 
Mt 
MV 
MY 
Nb 
Nd 
Ng 
NI 
NP 
Ns 
Nt 

2 
os 
02 
Pd 

2 
PI 
PI-I 
PS 
Ra 
Re 
Rg 
Rh 
Rn 
RP 
RU 
RY 
Sa 
SC 
Sf 

2 
Sr 
St 
sw 
sx 
Ta 
Tc 
Te 
Th 
Tm 
Tn 
Uh 

Y,s 
vt 

Wk 
Wm 
WP 
Wr 
ww 

Leighton 
Linklater 
Leon 
Lauder 
Lena 
Langvale 
Lyleton 
Maples 
M;;;ynerY 

Merle 
Margaret 
Marsh Complex 
Marshy Lake 
Maskawata 
Melita 
Maon 
Minto 
Martinville 
Mountainside 
Mentieth 
Methvin 
Montgomery 
Nesbitt 
Newstead 
Ninga 
Neelin 
Napinka 
Naples 
Ninette 
Oak Lake 
Oak Lake 
Oskar 
Orthez 
Pendennis 
Partridge 
Plum Creek 
Plum Lake 
Pierson 
Pipestone 
Rebecca 
Reston 
Regent 
Rhodes 
Ralston 
Reaper 
Rutledge 
Ryerson 
Souris 
Scarth 
Schaffner 
Sanger 
Stoney Creek 
Souris 
Stanton 
Switzer 
Switzer 
Two Creeks 
Two Creeks 
Terence 
Turtle Head 
Turtle Mountain 
Tilston 
Underhill 
Underhill 
Verner Lake 
Villette 
Wassewa 
Waskada 
William 
Wakopa 
Whitewater 
Wawanessa 

Clay loam to clay 
Loamyveryfine sand to sandy loam 
Clay loam 
Loamy Sand 
Clay loam 
Loamy veryfine sand to sandy loam 
Loamy veryfine sand to sandy loam 
Loam 
Loam 
Loam to clay loam 
Loam 
Loamy sand 

Clay loam to clay 
Loam 
Loam 
Loamy veryfine sand to sandy loam 
Clay loam 
Loam 
Loam 
Loamy very fine sand to sandy loam 
Loamy sand 
Loam 
Loamy veryfine sand to sandy loam 
Loam 
Clay loam 
Clay loam to clay 
Gravelly loamy sand 
Clay loam 
Loamy veryfine sand to sandy loam 
Loamy sand 
Loamy sand 
Loam to clay loam 
Loam 
Loamy sand 
Gravelly loamy sand 
Loamy very fine sand to sandy loam 
Loamy very fine sand to sandy loam 
Loamy very fine sand to sandy loam 
Clay 
Clay loam to clay 
Loamy sand 
Loam to clay loam 
Loamy sand 
Loamy sand 
Fine sandy loam 
Loamy sand 
Loam to clay loam 
Loamy sand 
Loamy sand 
Loam 
Loam 
Loam to clay loam 
Loamysand 
Loamy sand 
Loamyveryfine sand to sandy loam 
Loamyveryfine sand to sandy loam 
Loam 
Loam 
Loamy sand 
Gravelly loamy sand 
Clay loam 
Loam to clay loam 
Loam 
Loam 
Loamy sand 
Loam 
Clay loam 
Loam 
Loam 
Loam to clay loam 
Clay loam to clay 
Loam 

Saline 

12B 
3E 

ii: 
13a 

Saline 

28 
10A 

SA 
10A 
6C 
13R 
11A 

E 

5: 
130 
10A 

;“D 

ii; 

5; 
BB 
3A 
13M 

Saline 

Saline 

Saline 
Saline 

Saline 

3E 
13J 
13J 
6A 
13L 

6G 
13c 
3c 
13K 
130 
9A 
13P 
3D 

it 

4A 
13L 
13A 
38 

:B 
6A 
13A 

5; 
13J 
13H 
131 
6E 
13E 
13A 
11A 
3G 
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These soils may suffer from periodic drought- 
iaess in late summer and are susceptible to wind 
erosion if cultivated on a continuing basis. They 
have, therefore, only fair suitability for agricultural 
crops. 

Soils in this group are only fair for building sites 
because of the seasonal high water table. They 
have rapid permeability, low shrink-swell potential 
and compact readily. These soils become unstable 
and have a low bearing strength when saturated. 
adequate drainage must be provided to avoid wet 
basements and improper functioning of on-site 
sewage disposa1 systems. 

The soils in this group are not suitable for use 
as septic tank fîlter fields because of the seasonal 
high water table. If used for this purpose, the 
distribution lines would be below water for signifi- 
tant periods, particularly in seasons of high rain- 
fall. 

These soils are good for landscaping, but would 
benefit from a top dressina of loamy textured soi1 
or addition of manure. - 

The soils in this group include: 
(3A) Very Coarse 

(39 

(3C) 

Cartwright ravelly loam sand 
P cy Ebor grave1 y loamy san 

Napinka gravelly loamy sand 

Coarse 
Dand loamy fine sand 
Lauder loamy fine sand 
Ralston loamy fine sand 
Rutled 
Souris oamy fine sand B 

e loamy fine sand 

Souris loamy fine Sand, saline phase 

Moderately Coarse 
Denbow loamy very fine sand 

(3D) 

(3E) 

(3F) 

(3G) 

Plum Creek loamy verv fine sand 
Switzer loamy very fine sand 
Switzer loamy very fine Sand, saline 
phase 

Coarse/very Coarse 
Methvin loamy fine sand 
Reston loamy fine sand 
Moderately Coarse/Very Coarse 
Linklater loamy very fine sand 
Ninette loamy very fine sand 
Medium/Very Coarse 
Glenview loam 
Gopher Creek loam 

Medium/Coarse 
Wawanessa loam 

GROUP 4 

ct 
Eb 
NP 

Dd 
Lr 
Rn 

2 
Sa 

DW 

Pk 
SW 

SX 

MV 

Gn 
GP 

Ww 

This group consists of deep, well drained, 
medium to moderately fine textured soils. Al1 of 
the soils in this group-occupy level to very gently 
slonine terrain. These soils have moderate to 
mo’der%ely slow permeability and good to poor 
bearing strength. These are excellent agricultural 
soils and cari grow a wide range of crops. 

These soils provide fair to good sites for resi- 
dences and buildings because of their moderate 
to moderately slow permeability. The general sui- 
tability of these soils for foundations for low build- 

ings is good to fair. Bearing capacity of the medium 
textured member is fair to good and that of the 
moderately fine textured member is fair to poor, 
due to their higher clay content. Susceptibility to 
frost action in a11 of these soils is fairly high. The 
soils in this group are suitable as fields for septic 
tanks, since the distribution lines Will be above 
the water table. These soils are very good for 
landscaping and gardening because of their fertility 
and good tilth. These soils are: 

(4A) Medium 
Argue loam 
Cameron loam 2 
Schaffner loam Sf 

(4J3) Moderately Fine 
Elva clay loam EV 

GROUP 5 

This group consists of deep, imperfectly drained, 
medium to moderately fine textured soils and the 
saline phases of these series. Al1 of the soils in 
this group occupy level to very gently undulating 
terrain and are affected by a seasonal high water 
table. These soils have moderately slow permea- 
bility and good to poor bearing strength. 

These soils are good agricultural soils; the saline 
phases of these soils are only fair for agricultural 
use as the range of crops which cari be grown is 
limited due to the salinity. 

These soils provide only fair sites for residences 
and other buildings because of their moderately 
slow permeability, seasonal high water table and 
slow surface runoff of meltwater in the spring. The 
general suitability of these soils for foundations 
for low buildings is fair. Bearing capacity of the 
medium textured member is fair to good and that 
of the moderately fine textured member is fair to 
poor due to their higher clay content. Susceptibility 
to frost action in a11 of these soils is high. If they 
are used for low building foundations, granular 
fil1 material should be used to raise the foundations 
above the water table. 

The soils in this group are not suitable as fields 
for septic tanks. If they are used for this purpose, 
the distribution lines will be below the water table 
for significant periods. 

These soils are very good for landscaping; the 
saline phases of these soils are not suitable for 
this pur-pose. The soils are: 

WI Medium 
Fairhall loam Fh 
Hartney loam Ht 
Hartney loam, saline phase 
Haytield loam LE 
Underhill loam 

(59 

Underhill loam, saline phase 

Moderatel Fine 
Cranmer c -f ay loam 

Cranmer clay loam, saline phase 
Goodlands clay loam 
Goodlands clay loam, saline phase 
Minto clay loam 

Ninga clay loam 

us 

Cm 

:: 
Gs 
Mo 

Ng 
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GROUP 6 

This group consists of well drained, medium to 
moderately fine textured, slightly stony till soils; 
thin, moderately fine, moderately coarse textured 
soils overlying slightly stony till and thin, well 
drained coarse textured soils overlying the till. This 
group also includes the above mentioned soils 
having a stony, gravelly lag, 2 to 30 inches thick 
at the contact of the overlay and the underlying 
till. The subsurface layers in this group of soils 
are relatively uniform; they are quite hard when 
dry and firm when moist. Workability as construc- 
tion material varies from fair to poor with degree 
of stoniness. Permeability is moderately slow to 
slow. The water table is not generally a problem 
in these soils. 

The agricultural suitability of these soils ranges 
from good to fair. The thin gravelly deposits over 
the till are somewhat droughty as are the thin 
overlays with grave1 lenses over till. The finer 
textured soils over till have variable problems of 
tilth and stoniness. The thin, moderately fine to 
moderately coarse textured soils over till are the 
best suited for agriculture in this group. 

The till soils in this group and the subsurface 
materials of the thin overlay soils, a11 have fair 
bearing capacity when used as foundations for 
buildings. These soils have a moderately high to 
high shrink-swell potential and have a moderately 
high susceptibility to frost action. 

The till soils and the fine textured soils over 
till have a fair suitability for septic tank fields 
because of their moderately slow permeability. The 
thin, coarse textured soils over till have moderate 
limitations to use as filter fields as there is usually 
only a shallow depth of rapidly permeable surface 
material overlying a moderately slow permeable 
substrate. The thin, moderately fine to moderately 
coarse textured soils over till are the best suited 
for septic tank fields in this group. 

The till soils and the thin, fine textured soils 
over till are good for landscaping where surface 
stones have been removed. This is the case also 
with the moderately fine to moderately coarse 
textured soils over till. In landscaping the thin, 
coarse textured soils over till, a top dressing of 
loamy material is needed and some irrigation may 
be required to overcome seasonal droughtiness. 
The soils are: 

(6.4) Till 
Hathaway loam to clay loam 

Horton loam to clay loam 
Medora loam to clay loam 

Oskar loam to clay loam 
Ryerson loam to clay loam 
Turtle Mountain loam to clay loam 

(W Very Coarse/Till 
Adelpha gravelly loamy Sand 
Bemrce gravelly loamy sand 

Hw 

Hr 
Md 

g 
Tm 

(W Coarse/Till 
Dunrea Loamy fine sand 
Margaret loamy fine sand 
Rhodes loamy fine sand 

Du 

r;h” 

(6D) Moderately Coarse/Till 
Fairburn loamy very fine sand Fb 
Langvale loamy very fine sand 
Nesbitt loamy very fine sand k 

(W Medium/Till 
Dalny loam 
Maskawata loam ix 

Waskada loam Wk 

(W 

(@3) 

Moderately Fine to Fine/Till 
Bearford clay loam to clay 

Coarse/Very Coarse/Till 
Pendennis loamy fine sand 

Bf 

Pd 

(f-w Moderately Coarse/Very Coarse/Till 
Griswold loamy very fine sand Gw 

(61) 

(6J) 

Medium/Very Coarse/Till 
Newstead loam 
Moderately Fine/Very Coarse/Till 
Hartley 

Nd 

Ha 

GROUP 7 
This group consists of imperfectly drained, 

medium to moderately fine textured, slightly stony 
till soils; thin (10 to 40 inches), imperfectly drained 
coarse, moderately coarse, and medium and 
moderately fine textured soils overlying slightly 
stony till. This group also includes the above men- 
tioned soils having a grave1 layer of 2 to 30 inches 
between the overlay and the till below. A stony, 
gravelly lag usually occurs in the Upper few inches 
at the contact of the underlying stony till in the 
case of the soils with overlays. The subsurface 
layers in this group of soils are relatively uniform; 
they are quite hard when dry and firm when moist. 
Workability as construction material varies from 
fair to poor with the degree of stoniness. Permea- 
bility varies from rapid to moderately slow in a11 
the subsurface materials. Al1 the soils of this group 
have a seasonal high water table. 

The agricultural suitability of these soils ranges 
from good to fair. The thin overlays on till have 
agricultural suitability ratings of fair to poor for 
the coarser textured overlays, and good to very 
good for the medium to moderately fine textured 
overlays. The saline phases are not suited to grow- 
ing cultivated crops, but Salt tolerant forage 
species cari be grown. The soils with the 2 to 30 
inch grave1 layers tend to have droughty periods 
during the growing season. 

Soils in this group make fair to poor sites for 
buildings because of seasonal high water table and 
slow runoff of meltwater in the spring. If these 
soils are used as building sites, some fil1 should 
be provided to raise the foundations above the 
spring water level and some artificial drainage 
should be provided. The subsurface material in 
a11 these soils has fair bearing capacity for founda- 
tions. They have a moderately high to high 
shrink-swell potential and have a high suscep- 
tibility to frost action. 
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These soils are not generally suitable for septic 
tank filter fields because of their high water table 
during spring runoff and the moderately slow 
permeability of the substrate materials. 

A loamy top dressing is needed to establish grass 
seeding or sodding on the coarse to moderately 
coarse textured overlays and some artificial drain- 
age may be needed during the spring runoff on 
a11 the soils. The soils are: 

(7A) Till 
Coatstone loam to clay loam CS 
Coatstone loam to clav loam. saline uhaseCd 

(7B) 

(7C) 

Hazeldean loam to &y loam ’ 
Regent loam to clay loam 

Very Coarse/Till 
Glenora gravelly loamy sand 
Turtlehead gravelly loamy sand 

Coarse/Till 

(7D) 

(7E) 

Ashdown loamy fine sand 
Terence loamy fine sand 
Moderately CoarseITill 
Ashbury loamy very fine sand 
Mentieth loamy very fine sand 

Medium/Till 
Glenlorne loam 
Montgomery loam 
Montgomery loam, saline phase 

(7F) 

(7G) 

(7H) 

(71) 

Two Creeks loam 
Two Creeks loam, saline phase 

Moderately Fine/Till 
(3011 clay loam 
Croll clay loam, saline phase 
Desford clay loam 
Coarse/Very Coarse/Till 
Carniege loamy fine sand 
Eramosh loamy fine sand 

Moderately Coarse/Very Coarse/Till 
Cauldwell loamy very fine sand 

Medium/Very Coarse/Till 
Alexander loam 
Bannerman loam 
Bower loam 

GROUP 8 

Ad 
Te 

AS 
Mt 

GI 
M. 
ML 

Tc 
Ta 

:: 
DS 

cg 
Eh 

cw 

AX 
Br 
BO 

This group consists of imperfectly drained, 
medium and moderately fine to fine textured allu- 
vial soils. They have a seasonal high water table 
and are subject to periodic flooding, during the 
spring runoff and in periods of high rainfall. They 
are characterized by strata that range in texture 
from moderately coarse to fine. Permeability is 
moderately slow to ver-y slow. 

Some of these soils llood infrequently and are 
good agricultural soils. 

Soils in this group make poor sites for buildings 
and septic tank fields because of flooding and 
wetness. Bearing capacity is fair to poor and the 
shrink-swell potential is moderately high to high. 
Permeability is slow to very slow, Some areas may 
have value as parks and recreational areas. Most 
of these soils are still treed and are suitable for 
wildlife habitat. Sites that are flooded infrequently 
make fair campsites and picnic areas. The soils are: 

(SA) Medium 

(8B) Moderately Fine to Fine 
Coulter clay loam to clay CO 
Neelin clay loam to clay Nl 

GROUP 9 
This group consists of imperfectly drained lacus- 

trine and alluvial clay soils. The soils occur on 
level terrain, have slow to very slow permeability 
and high moisture retention capacity. Runoff is 
slow and ponding in the spring and after heavy 
summer rains is common. The groundwater table 
Will occur within five feet of the surface during 
the spring runoff period and gradually recede to 
below seven feet by mid summer. 

These are good agricultural soils if adequately 
drained. They are only fair for use as building 
sites. Their bearing capacity depends entirely on 
water content; good when dry and poor when 
saturated. They have a high shrink-swell potential 
and susceptibility to frost action is also high. If 
these soils are used for residential or commercial 
construction, fil1 material should be used to raise 
the foundation above the water table. Artificial 
drainage must be provided. 

These soils are not suitable as fields for septic 
tanks because of their very slow permeability and 
high water table during spring runoff. 

Al1 of these soils are good for landscaping in- 
cluding grass seeding and sodding for lawns and 
the planting of shrubs and trees. the soils with 
clay textured surfaces are difficult to work as 
garden soi1 because of their plastic, sticky condition 
when wet and very hard, cloddy condition when 
dry. The soils are: 

(9A) Fine 
Agnew clay 
Pipestone clay 

Ag 
PS 

GROUP 10 
This group consists of the well and imperfectly 

drained medium textured soils overlying shale 
bedrock (Riding Mountain Formation). These soils 
occur on level to gently undulating terrain and 
have moderately slow permeability in the overlay, 
while the shale below has restricted permeability 
once wetted. These soils become saturated quickly, 
with the effect of high runoff from well drained 
positions and ponding in the imperfectly drained. 
These soils cari also be quite droughty in dry 
periods. 

These are good agricultural soils. They are fair 
to poor for building sites, for once the shale 
becomes wetted they have the same high shrink- 
swell potential characteristic of the clays. The 
bearing capacity depends on whether the shale 
stays dry (high bearing capacity) or whether it 
becomes wetted (low bearing capacity). The well 
drained sites are fair for building sites, while the 
imperfectly drained sites are rated poor. Artificial 
drainage is required to eliminate ponding on im- 
perfectly drained sites. 
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These soils are not suitable as fields for septic 
tanks because of the very restricted permeability 
of the shale, once wetted, and the ponding in the 
imperfectly drained sites during periods of high 
rainfall. These soils are: 

(10A) MediumIShale 
i) well drained 

Maples loam Ma 
ii) imperfectly drained 

Merle loam Me 
Mountainside loam MS 

GROUP 11 
This group consists of imperfectly drained, 

moderately fine to fine, moderately saline, lacus- 
trine and alluvial deposits. Al1 these soils occupy 
level to gently undulating terrain and are affected 
by seasonal high water table and flooding. These 
soils have moderately slow to very slow permea- 
bility and poor bearing capacity. 

These soils are poor agricultural soils; the salin- 
ity reduces the range of crops grown to salt tolerant 
forages or natural vegetation where salinity is 
severe. These soils provide poor building sites for 
residences and other buildings because of their 
slow to very slow permeability, seasonal high water 
table, and slow surface runoff. The general suit- 
ability of these soils for foundations of low build- 
ings is poor. Bearing capacity is poor to fair de- 
pending on clay content. Susceptibility to frost 
action is high. 

The soils in this group are not suitable as fields 
for septic tanks. If they are used for this purpose, 
the distribution lines Will be below the water table. 
These soils are poor for landscaping due to their 
saline nature. The soils are: 

(1 IA) Moderately Fine lacustrine 
Marshy Lake clay loam to clay Mi 
Whitewater clay loam to clay Wr 

(11B) Moderately Fine to Fine alluvial 
Antler River clay loam to clay An 
Chesterfield clay loam to clay Ch 

GROUP 12 
This group consists of poorly to very poorly 

drained alluvial soils. Al1 of these soils occur in 
depressions and have a high water table. Unless 
artificially drained, they are seasonally ponded, 
and are subject to flooding throughout the year. 
Texture in the strata ranges from moderately coarse 
to fine. Bearing strength, permeability, shrink-swell 
potential and workability a11 depend on clay con- 
tent and degree of wetness. 

The agriculture suitability of these soils, even 
with artificial drainage is poor because of the 
continuous flooding hazard. 

These soils make very poor sites for buildings 
because of wetness. Susceptibility to frost action 
is high, largely because of wetness, and texture. 
If these soils are used for buildings, fil1 material 
should be used to raise foundations above the 
water level. Artificial drainage must be provided. 
Trafficability of the soils is very poor. 

These soils are not suitable as fields for septic 
tanks. If they are used for this purpose, distribution 
lines Will be below the water table for long periods. 

These soils, because they occur in bottom land 
along rivers and streams, cari be developed as 
habitat for wildlife and may have some value for 
parks and recreation. The soils are: 

(12A) Medium 
Graham loam 

(12B) Moderately Fine to Fine 
Leighton clay loam to clay 

Gm 

Lh 

GROUP 13 
This group consists of poor to very poorly 

drained soils, developed on till, on coarse to fine 
material, on coarse to fine material over till and 
on coarse to fine over grave1 layer over till. Saline 
members are included. Al1 of these soils occur in 
depressional areas and have a high water table 
over most of the year. Unless artificially drained, 
they are seasonally ponded. The bearing strength, 
permeability, shrink-swell potential and worka- 
bility of these soils a11 depend on the clay content 
and the degree of wetness. 

The agricultural suitability of these soils ranges 
from poor to fair, dependent on the amount of 
artificial drainage carried out and the degree of 
surface stoniness. 

These soils make very poor sites for buildings 
because of wetness. If these soils are used for 
buildings, fil1 material must be added to raise the 
foundations above the water table. Artificial 
drainage must be provided. Susceptibility to frost 
action is high in these soils. Trafficability of a11 
the soils is poor. 

The soils in this group are not suitable as filter 
fields for septic tanks. If they are used for this 
purpose, the distribution lines Will be below water 
for long periods. 

The soils in this group are poor for landscaping 
due to wetness. Some of these soils may be im- 
proved through the use of ponds and dugouts as 
habitat for wildlife. The soils are: 

( 13A) Till 
Ewart loam to clay loam 
Ewart loam to clay loam, saline phase 
Stoney Creek loam to clay loam 
Tilston loam to cla loam 
Wakopa loam to c 7 ay loam 

13B) Very Coarse/Till 
Bosshill Creek gravelly loamy sand 

(13C) Very Coarse 
Patridge gravelly loamy Sand 

(13D) Moderately Coarse/Very Coarse 
Pierson loamy very fine Sand 

(13E) Medium/Very Coarse 
William loam 

(13F) Medium/Very Coarse/Till 
Bella Lake loam 

(13G) Moderately Coarse/Till 
Gainsborough loamy very fine sand 

Ew 
Ea 
Sk 

Tn 
WP 

Bh 

pg 

Pn 

Wm 

Ba 

Gb 

183 



(13H) 

(131) 

(135) 

(13K) 

(13J-1 

Medium/Till 
Deloraine loam 
Villette loam 

Moderately Fine/Till 
Wassewa clay loam 

De 
Vt 

Wa 

Coarse 
Bell Creek loamy fine Sand 
Oak Lake loamv fine sand 
Oak Lake loam? fine Sand, saline phase OI 
Verner Lake loamy fine sand VI 

Moderately Coarse 
Plum Lake Loamy very fine sand PI 

Medium 
Emblem loam Em 
Emblem loam, saline phase Es 
Orthez loam 02 
Sanger loam SE 

(13M) Moderately Fine 

(13N) 

(130) 

(13P) 

Bunclody clay loam 
Fairfax clay loam 
Naples clay loam 

Fine 
Cromer clay 
Medium/Coarse 
Martinville loam 

(134) 

(13R) 

GROUP 14 

BY 
Fx 
Ns 

Ce 

Mr 

Moderately Fine to Fine (saline parent 
material) 
Rebecca clay loam to clay Ra 

Moderately Fine to Fine (saline alluvial 
arent material over shale) 

e ena clay loam to clay Le 
Lena clay loam to clay, saline phase LS 

Moderately Fine to Fine 
Marsh Complex Mh 

Soils in this group are characterized by steep 
slopes. The soils lack profile development mainly 
due to erosion and have rapid to poor surface 
runoff. Drainage is generally good on the slopes 
and very poor in the depressions. They are flooded 
periodically by flash runoff and cari be quite un- 
stable when moist. Groundwater seepage is also 
a very common feature of these soils. None of these 
soils cari be cultivated. At best, they are used as 
native pasture or left as wildlife habitat. 

These soils make very poor building sites for 
structures of any kind. A few small earth filled 
dams have been constructed at strategic locations 
on some of these soils to create small reservoirs 
for recreation and domestic water supplies for the 
local community. However, most of these soils have 
severe limitations for recreational activities. Most 
of the soils are still treed and have value as park 
land and wildlife habitat. 

These soils belong mainly to: 
(14A) Moderately Coarse to Moderately Fine 

Eroded Slopes Complex Er 

G. Soils and Recreation 
This section is designed to help determine the 

suitability of the various soils in the map area for 
recreational development. Al1 soils cari be used 
for recreational activities of some kind. Some soils 
are well suited for campsites, picnic areas, cabin 

sites, play areas or natural study areas, whereas 
other soils are poorly suited for these uses. 

Soils and their properties determine to a large 
degree, the type and location of recreational facili- 
ties. Wet soils are not suitable for campsites, roads, 
playgrounds or picnic areas. Soils that pond and 
dry out slowly after heavy rains present problems 
where intensive use is contemplated. It is difficult 
to establish and maintain grass caver for playing 
fields and golf courses on droughty soils. Soils 
which are subject to frequent flooding have severe 
limitations for use as campsites and most recrea- 
tional buildings. Such soils would be used better 
as parks or open space for hiking and nature study 
areas. The feasibility of many kinds of outdoor 
activities are determined by other basic soi1 pro- 
perties such as depth to bedrock, stoniness, topog- 
raphy or land pattern, and the ability of a soi1 
to support vegetation of different kinds as related 
to its natural fertility. 

In Table 4.16 each soi1 in the map area is rated 
according to its soi1 features for a specific recrea- 
tional use. The various features of each soi1 which 
are limitations affecting recreational use are listed 
in the last column. The ratings are based on soi1 
features alone, and do not include aesthetic, 
economic or other physical considerations that may 
be important in selecting an area for the purpose 
stated . A rating of none to slight means the soi1 
is very suitable for the particular use; a rating of 
moderate indicates that the soi1 has limitations in 
use but that it cari be used under good manage- 
ment; a rating of severe means that the soi1 has 
limiting characteristics that make its use for 
recreation purposes unsound or very expensive. 
Use of these soils often requires major soi1 recla- 
mation work. In the following paragraphs, some 
limitations of soils for selected recreational uses 
are given. 

1. Soi1 limitations for intensive play areas: 
The ratings for this recreation purpose apply to 

areas to be developed for playgrounds, fields for 
baseball, football, tennis and similar organized 
games. These areas generally require a nearly level 
surface, good drainage, freedom from flooding and 
a soi1 texture and consistence that give a firm 
surface and Will support intensive foot traffic. 

2. Soi1 limitations forpicnic areas subject to 
intensive use: 
These ratings are based on soi1 features only 

and do not consider other features such as shade 
trees and the number of lakes in an area which 
may affect the desirability of a site. The most 
desirable soi1 areas for this use have good drainage, 
not subject to flooding and are reasonably level 
and provide good footage. 
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TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Melita Area for Various Recreational Uses. 

Building Sites 

Mw Soi1 Name, Intensive Intensive Intensive 
Svm bol Texture, Phase Plav Area Picnic Area Camp Area 

Pa;hs,d (Recr;ey$nal 
Soi1 Features Affecting Use 

Aa 

Ad 

Ae 

Ag 

An 

Ar 

As 

AX 

Ba 

Bc 

Bd 

Be 

Bf 

Bh 

Bm 

Bn 

BO 

Br 

Bt 

BY 

Cb 

cc 

Cd 

Ce 

QI 

Ch 

Adelpha gravelly 
loamy sand 

Ashdown loamy 
fine sand 

Argue loam 

Agnew clay 

Antler River 
clay loam 

Algar loamy fine 
sand 

Ashbury loamy 
very fine sand 

Alexander loam 

Bella Lake loam 

Bell Creek loamy 
fine sand 

Breadon loam 

Bede sand and 
grave1 

Bearford clay 
loam to clay 

Bosshill gravelly 
loamy sand 

Broomhill gravelly 
loamy sand 

Bernice very 
gravelly loamy 
sand 

Bower loam 

Bannerman loam 

Butler gravelly 
loamy sand 

Bunclody clay 
loam 

Cranmer clay 
loam, saline 

Croll clay loam, 
saline 

Coatstone loam to 
clay loam, saline 

Cromer clay 

Carniege loamy 
fine sand 

Chesterfield clay 
loam to clav 

Moderate 

Moderate 

None to 
slight 

Severe 

Severe 

Moderate 

None to 
slight 

Moderate 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Severe 

Moderate 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

Severe 

Severe 

Severe 

Severe 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

None to 
slight 

Severe 

Severe 

Moderate 

None to 
slight 

Moderate 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Severe 

Moderate 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

Severe 

Severe 

Severe 

Severe 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

None to 
slight 

Moderate 

Moderate 

None to 
slight 

Slight 

Moderate 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Severe 

Moderate 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

Severe 

Severe 

Severe 

Severe 

Severe 

Moderate 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Severe 

None to 
slight 

None to 
slight 

Moderate 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Moderate 

Moderate 

Moderate 

Severe 

None to 
slight 

Moderate 

Slight 

Slight 

None to 
slight 

Moderate 

Moderate 

Slight 

None to 
slight 

Moderate 

Severe 

Severe 

None to 
slight 

None 

Moderate 

Severe 

None 

Slight 

None to 
slight 

None to 
slight 

None 

Severe 

Moderate 

Moderate 

Moderate 

Severe 

Slight 

Moderate 

Vegetation caver hard to 
maintain, seasonal high 
water table 

Vegetation caver hard to 
maintain 

Well drained, level site 

Imperfectly drained, subject 
to ponding, very sticky 
when wet 

Subject to ponding, sticky 
when wet 

Droughty, vegetation caver 
hard to maintain 

Rare ponding occurs 

Imperfectly drained 

Poorly drained, water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Weil drained. level site 

Droughty, vegetation caver 
hard to maintain 

Well drained, slippery and 
sticky when wet 

Poorly drained, water table 
at or near surface 

Droughty, vegetation caver 
hard to maintain 

Droughty, vegetation caver 
hard to maintain 

Fairly level site 

Fairly level site 

Droughty, vegetation caver 
hard to maintain 

Poorly drained, low, water 
table at or near surface 

Imperfectly drained, high 
seasonal groundwater, 
saline areas, vegetation 
difficult to maintain 

Imperfectly drained, high 
seasonal groundwater, 
saline areas, vegetation 
difficult to maintain 

Imperfectly drained, high 
seasonal groundwater, 
saline areas, vegetation 
difficult to maintain 

Poorly drained, water table 
at or near surface 

Droughty, vegetation caver 
hard to maintain 

Imperfectly drained, subject 
to ponding, slow permea- 
bility, sticky and slippery 
when wet 
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TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Melita Area for Various Recreational Uses. 

MaD Soi1 Name. intensive Intensive 
Building Sites 

Intensive Paths and (Recreational 
Svmbol Texture. Phase Plav Area Picnic Area Camo Area Trails 

CI 

Cm 

Cn 

CO 

Cr 

cs 

ct 

CU 

CW 

Dd 

De 

Dl 

Dr 

Ds 

Du 

Dw 

DY 

Ea 

Eb 

Eh 

Em 

ES 

EV 

EW 

Fb 

Fh 

FI 

FX 

Ga 

Charlton fine 
sandy loam 

Cranmer clay 
loam 

Cameron loam 

Coulter loam to 
clay loam 

Croll clay loam 
to clay 

Coatstone loam to 
clay loam 

Cartwright sand 
and grave1 

Chaucer loamy 
fine sand 

Cauldwell loamy 
very fine sand to 
very fine sandy 
loam 

Dand fine sandy 
loam 

Deloraine loam 

Deleau loamy 
fine sand 

Dromore loam 

Desford clay 
loam to clay 

Dunrea loamy 
fine sand 

Denbow loamy 
very fine sand 

Dalny loam 

Ewart loam to 
clay loam, saline 

Ebor shaly grave1 

Eramosh loamy 
fine sand 

Emblem loam 

Emblem loam, 
saline 

Elva clay loam 

Ewart loam to 
clay loam 

Fairburn loamy 
very fine sand 

Fairhall loam 

Findlay loamy 
very fine sand 

Fairfax clay loam 

Glenora gravelly 
loamy sand 

Moderate Moderate 

Moderate Moderate 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate Moderate 

Moderate Moderate 

Moderate Moderate 

Moderate Moderate 

Slight Slight 

Moderate Moderate 

Severe Severe 

Moderate Moderate 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate Moderate 

Moderate Moderate 

None to 
slight 

Severe 

None to 
slight 

Severe 

Modarate Moderate 

Moderate Moderate 

Severe Severe 

Severe Severe 

Moderate Moderate 

Severe Severe 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

Severe Severe 

Moderate Moderate 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Slight 

Moderate 

Severe 

None to 
slight 

None to 
slight 

Moderate 

Moderate 

Moderate 

None to 
slight 

Severe 

Moderate 

Moderate 

Severe 

Severe 

Moderate 

Severe 

Slight 

None to 
slight 

Moderate 

Severe 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

Slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

Severe 

Severe 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

’ Areas) 

Slight 

None to 
slight 

None to 
slight 

Severe 

Moderate 

Moderate 

None 

None 

None 

Moderate 

Severe 

None to 
slight 

None 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None 

None 

Severe 

Severe 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Slight 

Soil Features Affecting Use 

Droughty, vegetation caver 
hard to maintain 

Imperfectly drained, sticky 
and slippery when wet 

Well drained, level area 

Subject to occasional flood- 
ing. slippery when wet 

Imperfectly drained, sticky 
and slippery when wet 

Imperfectly drained, 
slippery when wet 

Droughty, vegetation caver 
hard to maintain 

Droughty, vegetation caver 
hard to maintain 

Fairly level 

Seasonal high groundwater 
conditions 

Poorly drained, water table 
at or near surface 

Droughty, vegetation caver 
hard to maintain 

Well drained, level 

Imperfectly drained, sticky 
and slippery when wet 

Well drained, vegetation 
caver hard to maintain, 
cari be droughty 

Imperfectly drained, 
vegetation caver hard to 
maintain 
Weil drained, fairly level 

Poorly drained, water table 
at or near surface 

Vegetation caver hard to 
maintain 

Droughty, vegetation caver 
hard to maintain 

Poorly drained, water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Weil drained, level, sticky 
and slippery when wet 

Poorly drained, water table 
at or near surface 

Weil drained, level 

Imperfectly drained, subject 
to wind erosion 

Subject to wind erosion 

Poorly drained, water table 
at or near surface 

Vegetation caver hard to 
maintain 
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TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Meiita Area for Various Recreational Uses. 

Building Sites 

Map Soi1 Name. Intensive intensive Intensive 
Svm bol Texture, Phase Play Area Picnic Area Camp Area 

Pa+hs;?s”d (Recr;r;$nal 
Soi1 Features Affecting Use 

Gb 

Gc 

Gd 

Gg 

GI 

Gm 

Gn 

GP 

Gs 

Gw 

Ha 

HC 

Hf 

Hr 

Ht 

HW 

HZ 

Jn 

KY 

Le 

Lg 

Lh 

Lk 

Ln 

Lr 

Gainsborough 
loamy very fine 
sand to very fine 
sandy loam 

Grande Clairiere 
loamy fine sand 

tacilands clay 

George Lake 
loamy very fine 
sand 

Glenlorne loam 

Graham loam to 
silt loam 

Glenview loam 

Gopher Creek 
loam 

Goodlands clay 
loam, saline 

Griswold loamy 
very fine sand 

Hartley clay loam 

Hartney loam, 
saline 

Hayfield loam 

Horton loam to 
clay loam 

Hartney loam 

Hathaway loam 
to clay loam 

Hazeldean loam 
to clay loam 

Jackson Creek 
sand and grave1 

Kemnay loamy 
very fine sand 

Lena clay loam 
to clay 

Liege loam to fine 
sandy loam 

Leighton silt loam 
to clay loam 

Linklater loamy 
ver-y fine sand 

Leon clay loam 

Lauder loamy fine 
sand 

Severe 

Moderate 

Moderate 

Moderate 

Slight 

Severe 

None to 
slight 

None to 
slight 

Severe 

Moderate 

None to 
slight 

Severe 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Slight 

Severe 

None to 
slight 

None to 
slight 

Severe 

Moderate 

None to 
slight 

Severe 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Slight 

Severe 

None to 
slight 

None to 
slight 

Severe 

Moderate 

None to 
slight 

Severe 

None to 
slight 

Moderate 

None to 
slight 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Severe 

None to 
slight 

None to 
slight 

None to 
SI ight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

Moderate 

None to 
SI ight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Moderate 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Poorly drained, water table 
at or near surface 

Droughty, vegetation caver 
hard to maintain, subject to 

severe wind erosion 

Imperfectly drained. level, 
sticky and slippery 

when wet 

Droughty, vegetation caver 
difficult to maintain, subject 
to wind erosion 

Imperfectly drained, 
slipper when wet 

Poorly drained, water table 
at or near surface, subject 
to flooding 

Imperfectly drained 

Imperfectly drained 

H igh seasonal groundwater, 
saline areas, vegetation 
difficult to maintain 

Droughty. vegetation 
difficult to maintain 

Well drained, level 

High seasonal groundwater, 
saline areas, vegetation 
difficult to maintain 

Imperfectly drained 

Weil drained, sticky and 
slippery when wet, undulat- 
ing to gently rolling 

Imperfectly drained 

Weil drained, sticky and 
slippery when wet. 
undulating to gently rolling 

Imperfectly drained. sticky 
and slippery when wet, 
depressional topography 

Vegetation difficult to 
maintain 

Subject to wind erosion 

Poorly drained, water table 
at or near surface 

Subject to flooding 

Poorly drained, water table 
at or near surface, subject 
to spring flooding 

Vegetation caver hard to 
maintain 

Sticky and slippery 
when wet 

Vegetation caver hard to 
maintain 
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TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Melita Area for Various Recreational Uses. 

Mw Soi1 Name. Intensive Intensive 
Building Sites 

Intensive 
Symbol Texture, Phase Play Area Picnic Area Camp Area 

Pa+!zird (RecAr;eaat$nal 
Soil Features Affecting Use 

Ls 

LV 

LY 

Ma 

Mb 

Md 

Me 

Mg 

Mi 

Mk 

Ml 

Mn 

Mo 

Mr 

MS 

Mt 

MV 

MY 

Nb 

Nd 

Ng 

NI 

NP 

Ns 

Nt 

Ok 

OI 

Lena clay loam to 
clay. saline 

Langvale loamy 
very fine sand 

Lyleton loamy 
very fine sand 

Severe 

None to 
slight 

Moderate 

Maples loam 

Montgomery 
loam, saline 

Medora loam to 
clay loam 

Merle loam 

None to 
slight 

Severe 

Moderate 

Margaret loamy 
fine sand 

None to 
slight 

Moderate 

Marshy Lake clay 
loam to clay 

saline 

Severe 

Maskawata loam 

Melita loam to 
fine sandy loam 

Maon loamy very 
fine sand 

None to 
slight 

None to 
slight 

Moderate 

M into clay loam Moderate 

Martinville loam Severe 

Mountainside 
loam 

Moderate 

Mentieth loamy 
very fine sand 

Methvin loamy 
fine sand 

None to 
slight 

Moderate 

Montgomery loam None to 

Nesbitt loamy 
very fine sand 

Newstead loam 

Ninga clay loam 

Neelin clay loam 
to clay 

Napinka sand 
and grave1 

Naples clay loam 

Ninette loamy 
very fine sand 

Oak Lake loamy 
fine sand 

Oak Lake loamy 
fine Sand, saline 

None to 
slight 

Slight 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

None to 
SI ight 

Moderate 

None to 
slight 

Severe 

Moderate 

None to 
slight 

Moderate 

Severe 

None to 
slight 

None to 
slight 

Moderate 

Moderate 

Severe 

Moderate 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

Slight 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

None to 
slrght 

Moderate 

None to 
slight 

Severe 

Moderate 

None to 
slight 

Moderate 

Severe 

None to 
slight 

None to 
slight 

Moderate 

Moderate 

Severe 

Moderate 

None to 
slight 

Moderate 

None to 
slight 

Slight 

Slight 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Severe 

188 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Slight 

None to 
slight 

None 

None to 
slight 

None to 
slight 

None to 
slight 

Moderate 

Severe 

None 

Severe 

None to 
slight 

Severe 

Severe 

Poorly drarned, water table 
at or near surface 

Imperfectly drained 

Subject to wind erosion, 
vegetation caver hard to 
maintain 

Weil drained, level to gently 
undulating topography 

Vegetation hard to mintain 
on saline areas 

Weil drained, sticky and 
slippery when wet 

imperfectly drained, gently 
undulating topography 

Could be droughty, with 
vegetation being hard to 
marntain 

Vegetatron hard to maintain 
in saline areas. subject to 

seasonal high groundwater 
table 

Weil drained, gently 
undulating 

Subject to periodic spring flooding 

Subject to wind erosion, 
vegetation caver hard to 
maintain 

Imperfectly drained, strcky 
and slippery when wet 

Poorly drained, water table 
at or near surface 

Imperfectly drained, gently 
undulating topography 

infrequent ponding cari occaur 

Vegetation caver hard to 
maintain 

Imperfectly drained 

Weil drained 

Weil drained. gently undu- 
lating 

Subject to ponding, slippery 
and sticky when wet 

Subject to ponding and 
occasional flooding 

when wet 

Vegetation caver hard to 
maintain, could be droughty 

Poorly drained. water table 
at or near surface 

Vegetation caver difficult 
to maintain 

Poorly drained. water table 
at or near surface 

Poorly drained, water table 
at or near surface 



TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Melita Area for Various Recreational Uses. 

Building Sites 
Mw Soi1 Name. Intensive Intensive Intensive Paths and (Recreational 

Symbol Texture, Phase Play Area Picnic Area Camp Area Trails Areas) Soi1 Features Affecting Use 

os 

02 

Pd 

pg 

Pk 

PI 

Pn 

PS 

Ra 

Re 

Rg 

Rh 

Rn 

RP 

Ru 

RY 

Sa 

SC 

Sf 

% 

Sk 

Sr 

St 

sw 

Oskar loam to 
clay loam 

Orthez loam 

Pendennis loamy 
fine sand 

Partridge sand 
and grave1 

Plum Creek loamy 
very fine sand 

Plum Lake loamy 
very fine sand 

Pierson loamy 
very fine sand 

Pipestone clay 

Rebecca clay 
loam saline 

Reston loamy fine 
sand 

Regent loam to 
clay loam 

Rhodes loamy 
sand 

Ralston loamy 
fine sand 

Reaper fine sandy 
loam 

Rutledge loamy 
fine sand 

Ryerson loam to 
clay loam 

Souris loamy fine 
Sand. saline 

Scarth loamy 
fine sand 

Schaffner loam 

Sanger loam 

Stoney Creek 
loam to clay loam 

Souris loamy fine 
sand 

Stanton loamy 
fine sand 

Switzer loamy 
very fine sand 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

Severe 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

None to 
slight 

Severe 

Severe 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Severe 

Severe 

Moderate 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

None to 
slight 

Severe 

Severe 

Moderate 

Moderate 

Moderate 

Moderate 

Severe 

Moderate 

Severe 

Moderate 

Severe 

Severe 

Moderate 

Severe 

Moderate 

Moderate 

Moderate 

Moderate 

None to 
slight 

Severe 

Moderate 

Severe 

Moderate 

None to 
slight 

Severe 

Severe 

Moderate 

Moderate 

Moderate 

None to 
slight 

Severe 

None to 
SI ight 

Severe 

Slight 

Severe 

Severe 

None to 
slight 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Slight 

None to 
slight 

Moderate 

None to 
slight 

Slight 

Severe 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

Slight 

Severe 

Slight 

Severe 

Severe 

Moderate 

Severe 

None 

Moderate 

None to 
slight 

None to 
slight 

Slight 

Moderate 

None to 
slight 

Moderate 

None to 
slight 

Slight 

Severe 

Severe 

None to 
slight 

None to 
slight 

None to 
slight 

Well drained, sticky and 
slippery when wet, undulat- 
ing to gently undulating 

Poorly drained, water table 
at or near surface 

Droughty, vegetation caver 
hard to maintain 

Poorly drained, water table 
at or near surface 

Imperfectly drained, 
subject to wind erosion 

Poorly drained, water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Imperfectly drained, 
subject to ponding, slippery 
and sticky when wet 

Poorly drained. water table 
at or near surface, slippery 

and sticky 

Imperfectly drained, 
vegetation caver hard to 
maintain, subject to 
seasonal high groundwater 
table 

Imperfectly drained, sticky 
and slippery when wet, 
gently undulating to 
undulating 

Well drained, vegetation 
caver hard to maintain. 

cari be droughty 

Droughty, vegetation caver 
hard to maintain, subject to 

wind erosion 

Droughty, vegetation caver 
hard to maintain 

Droughty, vegetation caver 
hard to maintain, active 
dune formation 

Weil drained, sticky and 
slippery when wet. undulat- 
ing topography 

Vegetation difficult to 
maintain on saline areas 

Weil drained, subject to 
wind erosion, vegetation 

caver difficult to maintain 

Well drained, nearly level 
topography 

Poorly drained, water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Imperfectly drained, 
vegetation caver hard to 
maintain 

Well drained, vegetation 
caver hard to maintain, 
subject to wind erosion 

Imperfectly drained, 
vegetation caver hard to 
maintain 
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TABLE 4.16 
Ratings and Limitations of Soils in the Boissevain-Melita Area for Various Recreational Uses. 

Building Sites 
Mw Soi1 Name, Intensive Intensive Intensive Paths and (Recreational 

Symbol Texture, Phase Play Area Picnic Area Camp Area Trails Areas) Soi1 Features Affecting Use 

sx 

Ta 

Tc 

Te 

Th 

Tm 

Tn 

Uh 

us 

Vt 

Wa 

Wk 

Wm 

WP 

Wr 

ww 

Switzer. saline 

Two Creeks loam, 
saline 

Two Creeks loam 

Terence loamy 
fine sand 

Turtlehead very 
gravelly loamy 
sand 

Turtle Mountain 
loam to clay loam 

Tilston loam to 
clay loam 

Underhill loam 

Underhill loam, 
saline 

Villette loam 

Wassewa clay 
loam to clay 

Waskada loam 

William loam 

Wakopa loam to 
clay loam 

Whitewater clay 
loam to clay 

Wawanessa loam 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Moderate 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Moderate 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severa 

Severe 

None to 
slight 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

Moderate 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Moderate 

Moderate 

None to 
slight 

None to 
slight 

None to 
slight 

None to 
slight 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Severe 

Severe 

Severe 

None to 
slight 

Imperfectly drained, 
vegetation difficult to 
maintain on saline areas 

Imperfectly drained, 
vegetation difficult to 
maintain on saline areas 

Imperfectly drained 

Vegetation caver hard to 
maintain when droughty 

Vegetation caver hard to 
maintain 

Weil drained, sticky and 
slippery when wet, gently 
rolling 

Poorly drained, water table 
at or near surface 

Imperfectly drained, 
fairly level 

Imperfectly drained, 
seasonal high groundwater 

water, vegetation difficult to 
maintain on saline areas 

Poorly drained, water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Weil drained, fairly level 
to undulating 

Poorly drained. water table 
at or near surface 

Poorly drained, water table 
at or near surface 

Imperfectly drained. 
slippery and sticky when 

wet. difficult to maintain 
vegetative caver on saline 
materials 

Imperfectly drained, fairly 
level, subject to seasonal 
high groundwater level 
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3. Soi1 limitations for buildings in 
recreational areas: 
The ratings in Tables 4.14 and 4.15 give prelimi- 

nary information on the suitability of the soils for 
building sites. Detailed investigations are usually 
required for selection of a specific building site. 
More information about the suitability of the soils 
for building purposes is given in the Engineering 
Interpretations Section and in the Soils and 
Community Development Section. Soils that are 
most desirable for building sites in recreational 
areas are; well drained, nearly level to gently slop- 
ing, not subject to flooding, uniform, deep, and 
stone free. They have good stability, and bearing 
strength for foundations. 

4. Soi1 limitations for paths and trails: 
These soi1 ratings apply to areas that are to be 

used for trails, cross country hiking, bridle paths 
and nonintensive uses that allow for random 
movement of people. It is assumed that for these 
uses, the soi1 areas are to remain as they occur 
in nature. Characteristics considered are degree of 

wetness, degree of slope, soi1 texture and suscep- 
tibility to flooding. Soils such as swamps, marshes, 
peat bogs and other poorly drained areas are 
considered to have a very severe limitation for this 
use. 

5. Soi1 limitations for intensive camp areas: 
The ratings used apply to the suitability of soils 

as campsites for tents and trailers. The accom- 
panying activities for outdoor living are also 
considered. These areas should require little site 
preparation to be made suitable for unsurfaced 
parking of cars and trailers and for heavy traffic 
by people and vehicles. The most desirable sites 
for intensive camp areas are level to gently sloping, 
have good drainage not subject to flooding, provide 
good footage in a11 kinds of weather and are not 
subject to blowing. 

‘Guidelinesand criteria usad in this interpretive classification are taken 
from Chapter 10, “Use of Soil Surveys in Planning for Recreation.” 
by P. H. Montgomery and F. C. Edminster in Soi/ Surveys and Land 
Use Planning, Bartelli, L. J., (Ed.) et al., Soil Science Society of America 
and American Society of Agronomy, 1966. 
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APPENDIX A 

GLOSSARY 

AASHO cla.u~fication (soi1 engineering) - the officia1 classi- 
fication of soi1 materials and soi1 aogregate mixtures for 
highway construction used by the imerican Association 
of State Highway Officiais. 

Acidiy - (A/kalini<v) - The degree of acidity of the soi1 
expressed in pH values, or in words. as follows: 

medium acid 
pH (water) 

5.6-6.0 
slightly acid 6.0-6.5 
neutral 6.6-7.3 
mildly alkaline 7.4-7.8 
moderately alkaline 7.9-8.4 
strongly alkaline 8.4-9.0 

AIluviurn - A general term for all deposits of modern rivers 
and streams. 

! 13 Atmosphere Moir/ure Percenrage - The moisture percentage 
on dry weight basis of a soi1 sample that has been air 
dried. screened. saturated and subjected to a soi1 moisture 
tension of 345 cm of water through a permeable membrane 
for a period of 48 hours. It approximates the soil moisture 
retention capacity. 

Available nu/rienr - That 
in the soi1 that cari l 

ortion of any element or compound 

by growing plants. 
e readily absorbed and assimilated 

Available soi/ moi.rrure - The portion of water in a soi1 that 
cari be readily absorbed by plant roots: genera1l.y 
considered to be that water held in the soi1 up to approxi- 
mately 15 atmospheres pressure. 

Bearing copacir.v - Capacity of soil (in moist to wet conditions) 
to sup 

P 
ort loads such as buildings. people. vehicles. and 

anima s. 

Boulder.7 - Stones which are larger than 24 inches in diameter. 

Bulk densip - The wei 
by its volume at $ 

ht of overdry soi1 (105°C) divided 
fie d molsture conditions, expressed in 

grams per cubic centimeter. 
Calcareous soi/ - Soil containing sufficient calcium carbonate 

(often with magnesium carbonate) to effervesce visibly 
when treated with hydrochloric acid. 

Calcium Carbonate Equivalent - Refers to the percent of car- 
bonates in the soil expressed on the basis of calcium 
carbonate. Terms used to express the carbonate contents 
of soils are: 

noncalcareous 1% 
weakly calcareous 1.5% 
moderately calcareous 6- 16% 
strongly calcareous 16-25s 
very strongly calcareous 26-40X 
extremely calcareous 40% 

Carbon-nitrogen ratio (GIN ratio) - The ratio of the weight 
of organic carbon to the weight of total nitrogen in a soi1 
or in an organic material. 

Cafion Exchange Capaci/,v (CEC) - A measure of the total 
amount of exchangeable cations that cari be held by a 
soi]. Expressed in milliequivalents per IOOg of soil. 

Cla,v - As a soil separate, the minera1 soi1 particles less than 
0.002 mm in diameter: usually consisting largely of clay 
minerals. As a soi1 textural class, soi1 materials that contain 
40 or more percent clay. less than 45 percent sand and 
less than 40 percent silt. 

Cobbles - Rock fragments 3 to 10 inches in diameter. 

Colour - Soi1 colours are compared with a Munsell color chart. 
The Munsell system specifies the relative degrees of the 
three simple variables of colour: hue, value and chroma. 
For example: IOYR 6/4 means a hue of IOYR, a value 
of 6, and a chroma of 4. 

Complex (soi!) - Two or more soi1 series that are SO intimately 
intermixed in an area that it is impractical to separate them 
at the scale of mapping used. 

Concrefion.r - Hard grains. pellets or nodules from concentra- 
tion of compounds in the soil that cernent soil grains 
together. 

Conductivi<v. electrieal - A physical quantity that measures 
the readiness with which a medium transmits electricity. 
It is expressed as the reciprocal of the electric resistance 
(ohms) or mmhos er cm at 25°C of a conductor which 
is one cm long wtt .f: a cross sectional area of one square 
cm. It is used to express the concentration of sait in irriga- 
tion water or soil extracts. 

Consirfence (soi/) - The mutual attraction of the particles in 
a soil mass. or their resistence to separation or deformation. 
It is described in terms such as loose. soft. friable, firm. 
hard, sticky. plastic or cemented. 

Consumptive use .facror (CU) - is the ratio of consumptive use 
of water by a trop to evaporation and transpiration. An 
actively growing trop that completely covers the soi1 over 
a large area and that has an ample supply of readily 
available soi1 water has a consumptive use factor of 1.0. 

Consumptive use ofaater - is the sum of the de ths of water 
transpired by the plants and evaporated rom the soil P 
surface and from intercepted precipitation. It may be less 
or greater than potential evapotranspiration. 

Continental climafe - A general term for the typical climate 
of reat land masses where the wide ranges in temperature 
an ci other weather conditions occur. because the area is 
not under the influence of large bodies of water. 

Confour - An imaginary line connecting points of equal eleva- 
tion on the surface of the soil. 

Decile portion - A one-tenth portion. As used in this report 
the map symbol Fd’In’ means that the Fairford soils caver 
seven tenths and the Inwood soils caver three tenths of 
the map unit. 

Delfa - An alluvial or glaciofluvial deposit at the mouth of 
a river that empties into a lake or sea. 

Def?occu/are - TO se 
3 

arate or to break up soil aggregates into 
individual parttc es. 

Degradation (~f.~oil.~) - The changing of a soil to a more highly 
leached and more highly weathered condition. usually 
accompanied by morphological changes such as the 
development of an eluvtated Iight coloured (Ae) horizon. 

Drainage (soi/) - (1) The ra 
of water from the soi1 TJ 

idity and extent of the removal 
y runoff and Aow through the 

soi1 to underground spaces. (2) As a condition of the soil. 
it refers to the frequency and duration of periods when 
the soi1 is free of saturation. 

Drainage in soi1 reports is described on the basis of 
actual moisture content in excess of field capacity (that 
moisture retained after soi1 is allowed to drain) and len th 
of the saturation period within the plant root zone. P he 
terms are as follows: 

(i) Well Drained - moisture content does not normally 
exceed field capacity except immediatel after water 

Y ” additions. Soils are usually free of mottes withm 40 
inches of the surface but ma be mottled below this 
depth. Soil horizons are usua i ly bnght colored. 

(ii) Moderately Weil - soi1 moisture m excess of field 
capacity remains for a small but significant period 
of the year. Soils are commonly mottled in the 20 
to 40 inch depth. Colors are dull brown in the subsoil 
with stains and mottles. 

(iii) Imperfectly or Somewhat Poor - soi1 moisture in 
excess of field ca 
for moderately P 

acityremains in subsurface horizons 
ong periods during the year. They 

generally have nottlmg below the surface layers and 

% 3 
enerall have duller colors with depth, generally 
rowms gray with mottles of 

(iv) Poorly - water moves SO slow y that the soi1 remains r 
ellow and gray. 

wet for a large 
P 

art of the time. They have a dark 
colored surface ayer and usually mottled with gray 
to bluish gray colors in the subsotl. 
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Drifi - Material of any sort deposited by geological processes 
in one place after having been removed from another. 
Glacial drift includes unstratified glacial till and stratified 
glacial outwash materials. 

Eluvia/ horizon - A horizon from which material has been 
removed in solution or in water suspension. 

Erosion - The wearing away of the land surface by detachment 
and transport of soil and rock material through the action 
of moving water. wind or other geological processes. The 
ratings of erosion are: 

Erosion l-slightly eroded - soi1 with a sufficient amount 
of the A horizon removed that ordinary tillage 
Will bring up and mix the B horizon or other 
lower lying horizons with surface soi1 in the 
plow layer. 

Erosion 2-moderately eroded - soi1 with all of the A 
horizon and a part of the B or other lower 
lying horizons removed. The plow layer con- 
sists mainly of the original horizons below the 
A or below the original plow layer. 

Erosion 3-severely eroded - soils have practically all of 
the original surface soil removed. The plow 
layer consists mainly of C horizon material, 
especially on knolls and steep Upper slope 
positions. 

Field Moisture E 
at which a rop of water placed on a smoothed surface % 

nivalenf - The minimum moisture content 

of the soil Will not be absorbed immediately by the soil, 
but Will spread out over the surface and give it a shiny 
appearance. 

Friable - Soi1 ag regates that are soft and easily crushed 
between thum % and forefinger. 

Glaciqjhinl deposirs - Material moved by glaciers and sub- 
sequently sorted and deposited by streams flowing from 
the melting ice. These deposits are stratified and may occur 
in the form of outwash plains. deltas, kames, eskers and 
kame terraces. 

Gleyed soi/ - An im erfectly or poorly drained soil in which 
the material has Yl een modified by reduction or alternating 
reduction and oxidation. These soils have lower chromas 
or more prominent mottling or both in some horizons than 
the associated well-drained soil. 

Granuiar Sfructure - Soi1 structure in which the individual 
grains are grouped into small block-like aggregates with 
mdtstmct or round edges (spheroidal). 

Grave[ - Rock fragments 2 mm to 3 inches in diameter. 
Ground Moraine - An unsorted mixture of rocks, boulders, 

Groundwafer - Water in the soi1 beneath the soi1 surface, usually 
under conditions where pressure in the water is greater 
than the atmospheric pressure and the voids are completely 
filled with water. 

Horizon (soir) - A la er in the soil profile approximately parallel 
to the land sur ? ace with more or less well-defined charac- 
teristics that have been produced through the operation 
of soi1 forming processes. 

Horizon boundary - Boundaries in distinctness and in surface 
topograph The distinctness depends partly on the contrast 
between i: t e horizons and partly on the width of the 
boundary itself. The width of boundaries between soil 
horizons is described as follows: 

abrupt - less than one inch wide 
clear - one to 2.5 inches wide 
gradua1 - 2.5 to 5 inches wide 
diffuse - more than 5 inches wide 

The topography of horizon boundaries is described as 
fo1lows: 

smooth - nearly plain 
wavy-pockets are wider than deeper 
irregular - pockets are deeper than wide 
broken - parts of the horizon are unconnected with 

other parts 
Horizon S,vmbols - Organic horizons may be found at the 

surface of the minera] soils or at any depth beneath the 
surface in buried soils or overlying geologic deposits. They 
contain more than 30% organic matter. Three horizons 
are recognized. 

L-F-H - These organic layers develop primarily from leaves, 
twigs, Woody materials and a minor component of 
mosses under imperfectly to well drained forest 
conditions. 
L - This is an organic layer characterized bv an 

accumulation-of organic matter in which the 
original structures are easily discernible. 

This is an organic layer characterized by an 
accumulation of partly decomposed organic 
matter. The origmal structures in part are 
difhcult to recognize. The layer may be partly 
communuted by soil fauna as in moder’ or 
it may be a partly decomposed mat permeated 
by fungal hyphae as in mer’. 

This is an organic layer characterized by an 
accumulation of decomposed organic matter 
in which the original structures are 
indiscernible. This material differs from the 
F layer by its .greater humification chiefly 
through the action of organisms. This layer. 
recognized as moder’, is a zoogenous humus 
form consisting mainly of spherical or cylin- 
drical dro [. which, at t 

pings of microarthropods and 
e Junction with the murera1 soi1 

but frequently throughout the layer, is inter- 
mixed with loose minera1 grains. 

MASTER MINERAL HORIZONS 

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

A 

B 

C 

R 

- This is a minera1 horizon or horizons formed at or near 
the surface in the zone of removal of materials in solution 
and suspension or of maximum in situ accumulation 
of organic matter. or both. Included are: 
1) horizons in which organic matter has accumulated 

as a result of biological activity (Ah); 
2) horizons that have been eluviated of clay, iron, 

aluminum, or organic matter, or all of them (Ae); 
3) horizons havino characteristics of 1) and 2) above 

but transitionay to underlying B or C (AB or A 
and B); 

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

- This is a minera1 horizon or horizons characterized by 
one or more of the following: 
1) an enrichment in silicate clay, iron, aluminum, or 

humus, alone or in combination (Bt, Bf, Bfh, Bhf, 
and Bh); 

2) a prismatic or columnar structure that exhibits 
pronounced coatings or stainings and significant 
amount of exchangeable Na (Bn); 

3) an alteration by hydrolysis, reduction, or oxidation 
to give a change in color or structure from horizons 
above or below, or both, and does not meet the 
requirements of 1) and 2) above (Bm, Bg). 

- This is a minera1 horizon or horizons comparatively 
unaffected by the pedogenic processes operative in A 
and B, excepting (i) the process of gleying, and (ii) the 
accumulation of calcium and magnesium carbonates and 
more soluble salts (Cca, Csa, C and C). Marl and 
diatomaceous earth are considere a to be C horizons. 

- This is consolidated bedrock that is too hard to break 
with the hands or to dig with a spade when moist and 
that does not meet the requirement of a C horizon. The 
boundar between the R layer and overlying uncon- 
solidate CK material is called a lithic contact. 
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LGWER-CASE SUFFIXES 

b - Buried soil horizon 

C - A cemented (irreversible) pedogenic horizon. The ort- 
Stein of a Podzol, a layer cemented by calcium carbonate 
and a duripan are examples. 

ca - A horizon with secondary carbonate enrichment where 
the concentration of lime exceeds that nresent in the 
unenriched parent material. It is more ihan 4 inches 
(10 cm) thick, and if it has a CaCO, eauivalent of less 
than 15 percent it should have at le&‘5 percent more 
CaCO, equivalent than the parent material (IC). If it 
has more than 15 
have % more Ca cp 

ercent CaCO, equivalent it should 
0, equivalent than IC. If no IC is 

present, this horizon is more than 10 cm thick and con- 
tains more than 5 percent b 

r 
-volume of secondary car- 

bonates in concretions or SO t, powdery forms. 

cc - Cemented (irreversible) pedogenic concretions. 

e - A horizon characterized by the removal of clay, iron, 
aluminum, or organic matter alone or in combmation. 
When dry, it is usuall higher in color value by 1 or 

2 more units than an un erlymg B horizon. It is used with 
A (Ae). 

f - A horizon enriched with amornhous material. urinciuallv 
Al + Fe combinated with orgânic matter. It ‘usually h& 
a hue of 7.5YR or redder or it is 1OYR near the u 
boundary and becomes yellower with depth. $ 

per 
hen 

moist, the chroma is hi her than 3 or the value is 3 
or less. It contains B 0.6 o or more pyrophosphate - 
extractable Al +Fe in textures finer than Sand and 0.4% 
or more in sands (coarse Sand, Sand, fine Sand, and very 
fine Sand). The ratio of pyrophos hate - extractable 
Al + Fe to clav (<oO mm) 1s more t g an 0.05 and oreanic 
C exceeds 0.5%. Ït is used with B alone (Bf), andGwith 
other suffixes. The criteria for “T’ do not apply to Bgf 
horizons. 
The following horizons are differentiated on the basis 
of organic carbon content: 
Bf - 0.5% to 5% organic carbon 
Bhf - more than 5% organic carbon 

g - A horizon characterized by gray colors, or prominent 
mottling, or both, indicative of permanent or periodic 
intenseyeduction. Chromas of the matrix are gênerally 
1 or less. It is used with A and e (Ae ),with B alone 
(Bg), with B and f (Bfg), with B, h, an % f (Bhfg), with 
B and t (Btg), with C alone (Cg), with C and k (Ck ), 
and several others. In some reddish parent materta s, 3 
matrix colors of reddish hues and high chromas may 

fi 
ersist despite long periods of reduction. In these soils, 
ormons are desi 

& ;;a;\:here 1s mar 
nated as g if there is gray mottling 
ed bleachmg on ped faces or along 

Aeg - This horizon must meet the definitions of A, 
e, and g. 

Bg - These horizons are analogous to Bm horizons 
but they have colors indicative of 
and periodic reduction. They P 

oor drainage 
inc ude horizons 

occurring between A and C horizons in which 
the main features are (i) colors of low chroma, 
that is, chromas of 1 or less, without mottles 
on ped surfaces or in the matrix if peds are 
lacking; or chromas of 2 or less in hues of IOYR 
or redder, on ped surfaces or in the matrix if 
peds are lacking, accompanied by more promi- 
nent mottles than those in the C horizon; or 
hues bluer than lOY, with or without mottles 
on ped surfaces or in the matrix if peds are 
lacking, (ii) colors indicated in (i) and a change 
in structure from that of the C horizons, (iii) 
colors indicated in (i) and illuviation of clay 
too slight to meet the re 

3 
uirements of Bt; or 

accumulation or iron 0x1 e too slight to meet 
the limits of Bgf, (iv) colors indicated in (i) and 
removal of carbonates. Bg horizons occur in 
some Orthic Humic Gleysols and some Orthic 
Gleysols. 

Bfg, Bhtg, Bt -g: nd others - When used in any of these 
com mations the limits set for f. hf. t. and others 
must be met. 

Bgf - The dithionite-extractable Fe of this horizon 
exceeds that of the IC by 1% more, and the 
dithionite-extractable Al does not exceed that 
of the IC by more than 0.5%. This horizon occurs 

the Fe and Al. The Fe in the Bgf horizon is 
thought to have accumulated as a result of the 
oxidation of ferrus iron. The iron oxide formed 
is not associated intimately with organic matter 
or with Al, and it is sometimes crystalline. The 
Bgf horizons are usually prominently mottled, 
wtth more than half of the soi1 material occur- 
ring as mottles of high chroma. 

Cg, Ckg, 
alone, or with 8 &??ze ~fist~e~~~a~ 

Ccag, Csg, Csa 

suffixes k, ca, s, or sa, it must meet the detînition 
for C and for the particular suffix. 

h - A horizon enriched with organic matter. It is used with 
A alone (Ah); or with A and e (Ahe); or with B alone 
(Bh); or with B and f (Bhf). 

Ah - A horizon enriched with oreanic matter that 

Ahe 

Bh - 

”  

either has a color value at least one unit lower 
than the underlying horizon or contains 0.5% 
more or 

P 
anic carbon than the IC, or both. It 

contains ess than 17%organiccarbon by weight. 

An Ah horizon that has been de raded as evi- 
denced, under natural conditions, % y streaks and 
splotches and often by platy structure. It may 
be overlain by a darker-colored Ah and under- 
lain by a higher-colored Ae. 
This horizon contains more than 1% organic 
carbon, less than 0.3% pyrophosphate-extrac- 
table Fe, and has a ratio of organic carbon to 
p rophosphate-extractable Fe of 20 or more. 

ban 3 wilen moist. 
enerall the color value and chroma are less 

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

Aej - It denotes an eluvial horizon that is thin, 
discontinuous, or slightly discernible. 

Btj - It is a horizon with some illuviation of clay, 
but not enough to meet the limits of Bt. 

Horizons that are mottled but do not meet 
Btgj’ Bm9i,riteria of g. 
Btnj - j ma 

enric h 
be used with n to indicate secondary 

ment of Na insuficient to meet the limits 
for n 

k - Denotes the presence of earbonate, as indicated by visible 
effervescence when dilute HC1 is added. Most often it 
is used with B and m (Bmk) or C (Ck), and occasionally 
with Ah (Ahk). 

m - A horizon slightly altered by hydrolysis, oxidation, or 
solution or a11 three, to give a change in color or structure, 
or both. It has: 
(1) Soi1 structure rather than rock structure com- 

Korizons. 
rising more than half the volume of a11 sub- 

(2) Some weatherable minerals 

(3) rj$tce of alteration in one of the following 

(a) Hi her chromas and redder hues than the 
un$erlying horizons. 

(b) Evidence of removal of carbonates. 
(4) Illuviation, if evident, is too slight to meet the 

requirements of a textural B or a podzolic B. 
(5) No cementation or induration and lacks a brittle 

consistence when moist. 
This suffix cari be used as Bm, Bmgj, Bmk, and Bms. 
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n - 

P - 

s - 

sa - 

t - 

x - 

A horizon in which the ratio of exchangeable Ca to 
exchangeable Na is 10 or less. When used with B it 
must a&o have the following distinctive morphological 

rismatic or columnar structure, dark 
surfaces, and hard to very hard consis- 

A horizon or layer disturbed by man’s activities, that 
is, by cultivation, or pasturing, or both. It is used with 
A or 0. 
A horizon with salts, including gypsum, which may be 
detected as crystals or veins, as surface cruts of salt 
crystals, by distressed trop growth, or by the 
of Salt-tolerant lants. It is commonly used wit C and 

t 
,ilesence 

k (Csk), butcan e used with any horizon or combination 
of horizon and lowercase suffix. 
A horizon with secondary enrichment of salts more 
soluble than calcium and magnesium carbonates, where 
the concentration of salts exceeds that present in the 
unenriched arent material. The horizon is 10cm or 
more thick, % he conductivity of the saturation extract 
must be at least 4 mmhos/cm and must exceed that of 
the C horizon by at least one-third. 

A horizon enriched with silicate clay. It is used with 
B alone (Bt), with B and g (Btg), and with others. 
Bt - A Bt horizon is one that contains illuvial layer- 

lattice clays. It forms below an eluvial horizon, 
but may occur at the surface of a soi1 that has 
been partially truncated. It usually has a higher 
ratio of fine clay to total clay than IC. It has 
the foliowing properites: 
(1) If any part of an eluvial horizon remains 

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

less t B 
part of the eluvial horizon has 

an 15% total clay in the fine earth 
fraction, the Bt horizon must contain at 
least 3% more clay, e.g., Ae 10% clay - 
Bt minimum 13% clay. 

(b) If the eluvial horizon*has more than 15% 
and less than 40% total clav in the fine 
earth fraction, the ratio of the clay in 
the Bt horizon to that in the eluvial 
horizon must be 1.2 or more, e.g., 20% 
clay increase in the Bt over Ae. 

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

(2) A Bt horizon must be at least 5 cm thick. 
In some sandysoils where clay accumulation 
occurs in the lamellae, the total thickness 
of the lamellae should be more than 10 cm 
in the Upper 150 cm of the profile. 

(3) In massive soils the Bt horizon should have 
oriented clays in some pores and also as 
bridges between the sand grains. 

(4) If peds are present, a Bt horizon shows clay 
skms on some of the vertical and horizontal 
ped surfaces and in the fine pores, or shows 
oriented clays in 1% or more of the cross- 
section. 

(5) If a soi1 shows a litholigic discontinuity 
between the eluvial horizon and the Bt 
horizon, or if only a plow layer overlies the 
Bt horizon. the Bt horizon need show onlv 
clay skins in some part, either in some fine 
pores or on some vertical and horizontal ped 
surfaces. Thin sections should show that 
some part of the horizon has about 1% or 
more of oriented clay bodies. 

Btj and Btg are defined under j and g. 
A horizon of fragipan character. A fragipan is a loamy 
subsurface horizon of high bulk densit . It is very low 
in organic matter and when dr it has a 
and is seemingly cemented. It 

i lard consistence 
as few or many bleached 

z - 

Y - 

fracture 
P 

lanes and has an overl 
Air dry c ods of fragic horizons s Y 

ing friable B horizon. 
ake m water. 

A permanently frozen layer. 
A horizon affected by cryoturbation as manifested by 
disrupted and broken horizons and by incorporatton of 
materials from other horizons and mechanical sorttng. 
It is used with A,, B, and C, alone or in combmanon 
with other subscrtpts, e.g. Ahy, Ahgy, Bmy, Cy, Cgy, 
Cgy2, etc. 

The Bm is similar to the cambic horizon described in the US. 
and World soi1 classification systems except for the following: 
(1) Its lower boundary must be 5 cm or more from the surface 

compared with 25 cm in the other systems. 
NOTES: 
(1) Transitional horizons need capitals only: 

(a) If the transition is gradual, use, e.g., AB or BC. 
(b) If the transition is interfingered, use, e.g., A and B, 

or B and C. 
(c) If desired, dominante cari be shown by order, eg., 

AB and BA. 
(2) The designations for diagnostic horizons must be given 

in the same sequence as shown for the defimton, eg.g, 
Ahe not Aeh. 

Hydruulic Conducfivify - Refers to the effective flow veloci 
‘r or discharge velocity in soi1 at unit hydraulic gradient. t 

is an approximation of the permeabtlity of the soi1 and 
is exprês’sed in inches per ho&. 

Hydrophyte - Plants growing in water or dependent upon being 
partially immersed in liquid at all times. 

Illuvial horizon - A soi1 horizon in which material carried from 
an overlying layer has been 
deposited from suspension. ?p 

recipitated from solution or 
he layer of accumulation. 

Irrigation re 
needed r 

irement (ZR) - refers to the amount of water 
y the trop to meet the consumptive use require- 

ments when the sol1 water balance is zero. 
Lucusfrine deposits - Material de osited by or settled out of 

lake waters and ex 
P 

osed by owermg of the water levels P . 
or elevation of the and. These sediments range in texture 
from sand to clay and are usually varved (layered annual 
deposits). 

Liquid limit (Upper plastic limit) - The water, content 
corresponding to an arbitrary limit between the ltqutd and 
plastic states of consistent of a soil. The water content 
at this boundaty is define B as that at which a pat of soi1 
tut by a groove of standard dimensions Will flow together 
for a distance of half inch under the impact of 25 blows 
in a standard liquid limit apparatus. 

Lineul shrinkuge - is the decrease in one dimension expressed 
as a percentage of the original dimension of the sot1 mass 
when the motsture content is reduced from a stipulated 
percentage (usually field moisture equivalent) to the 
shrinkage limit. 

Mesophyte - Plants requiring intermediate moisture conditions 
and are not very resistant to drought. 

Milliequivalent (me) - One-thousandth of an equivalent. An 
equivalent is the weight in grams of an tron or compound 
that combines with or replaces one gram of hydrogen. The 
atomic or formula weight divided by valence. 

Moules - Irre ularly marked spots or streaks, usually yellow 
or orange % ut sometimes blue. They are descrtbed m order 
of abundance (few, common, many), size (fine, medium, 
coarse) and contrast (faim, distinct, prominent). Mottled 
in soils indicates poor aeration and lack of good drainage. 

Parenf muteriul - The unaltered or essentially unaltered minera1 
or organic material from which the soi1 profile develops 
by pedogenic processes. 

Ped - An individual soi1 aggregate such as granule, prism or 
block formed b natural rocesses (in contrast with a clod 
which is formedvartificial&). 

Pedology - Those aspects of soi1 science involving constitution, 
distribution, genesis and classification of soils. 
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Percolation - The downward movement of water through soil. 

.“ermeability - The ease with which water and air pass through 
the soi1 to ail 
moderate ors P 

arts of the profile. It is described as rapld. 
ow. 

pH - The intensity of acidity and alkalinity, expressed as the 
logarithm of the reci rocal of the H + conce?tration. pH 
7 IS neutral, lower va ues mchcate acidity and hlgher values P ” 
alkalinity. 

Phase, soil - A soi1 phase is a unit of soi1 outside the system 
of soi1 taxonom It is a functional unit and is used at 
any categorical evel from Order to Series. It is used to r 
recognize and Aag soi1 and landscape properties that are 
not used as criteria in soi1 taxonomy. The major phase 
differentiae are: slo 
ture, salinity, and c 3 

e, erosion, deposition, stoniness. tex- 
careousness. 

Plastic Limit - The water content corresponding to an arbitrary 
limit between the plastic and the semisolid states of consis- 
tency of a soil. 

Plastici/y Index - The numerical difference between the liquid 
and the plastic limit. The plasticity index gives the range 
of moisture contents within which a soi1 exhibits plastic 
properties. 

Potential evapotranspiration (PE) - is the maximum quantity 
of water capable of being lost as water vapor, in a given 
climate, by a continuous stretch of vegetation covering the 
whole ground and well supplied with water. 

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

Reaction, soi1 - The acidity or alkalinity of a soil. 
Acid reactions are characterized as follows: 

extremely acid pH below 4.5 
very strongly acid pH 4.5 to 5.0 
strongly acid ._........................ pH 5.1 to 5.5 
medium acid .,............,...,......,................ pH 5.6 to 6.0 
slightly acid pH 6.1 to 6.5 

Neutral reactions are from pH 6.6 to 7.3 

Alkaline reactions are characterized as follows: 
mildly alkaline 
moderately alkaline 

pH 7.4 to 7.8 
pH 7.9 to 8.4 

strongly alkaline pH 8.5 to 9.0 
very strongly alkaline pH above 9.0 

Regolith - The unconsolidated mantle of weathered rock and 
soi1 material on the earth’s surface. 

Relief - The elevation of inequalities of the land surface when 
considered collectively. 

Risk - is synonymous with probability, but usually implies 
a hazard. It is expressed as a cumulative percentage and 
indicates the number of years out of 100 when the values 
given in the body of the table are exceeded. 

Saline Soi1 - A nonalkali soi1 containing soluble salts in such 
quantities that they interfere with the growth of most trop 
plants. The conductivity of the saturation extract is greater 
than 4 mmhos/cm. 

Approximate limits of salinity classes are: 
non-saline ,..,................,........... .O to 4 millimhos/cm 
slightly saline .._.......................... 5 to 8 millimhos/cm 
moderately saline 9 to 15 millimhos/cm 
strongly saline .._........ more than 15 millimhos/cm 

Sand - A soi1 particle between 0.05 and 2.0 mm in diameter. 
The textural class name for any soi1 containing 85 percent 
or more of sand and not more than 10 percent of clay. 

Saturation Percentage - The moisture percentage of a saturated 
soi1 paste, expressed on an oven dry weight basis. 

Series, soi1 - The second category in the Canadian Classification 
System. This unit of classification consists of soils that have 
soi1 horizons similar in their differentiating characteristics 
and arrangement in the profile, except for surface texture 
and are formed from a particular type of parent material. 

Shrinkage /in& - is the moisture content at which an equilib- 
rium condition of volume change is reached and further 
reduction in moisture content Will not cause a decrease 
in the volume of the soi1 mass. 

Shrinkage ratio - is the ratio between the volume change and 
a corresponding change in moisture content. It equals the 
apparent specific gravlty of the dried soil. 

Siit - (a) Individual minera1 particles of soi1 that range in 
diameter between 0.05 to ,002 mm. (b) Soi1 of the textural 
class silt contains 80 percent silt and less than 12 percent 
clay. 

Sodium-Adsorption Ratio (S.A.R.) - A ratio for soi1 extracts 
and irrigation waters used to express the relative activity 
of sodium ions in exchange reactlons with soil. 

S.A.R. = Na+ 

d(Ca* plus Mg*)/2 

where the ionic concentrations are expressed as milliequi- 
valents per litre. 

Soi1 - The unconsolidated minera1 material on the immediate 
surface of the earth that serves as a natural medium for 
the growth of land plants. Soi1 has been subjected to and 
influenced by genetlc and environmental factors of: parent 
material, chmate (including moisture and temperature 
effects), macro- and micro-organisms, and topography, a11 
acting over a period of time. 

Solum - The Upper horizons of a soi1 above the parent material 
and in which the processes of soi1 formation are active. 
It usually comprises the A and B horizons. 

Stones - Rock fragments over 10 inches in diameter. 
Sfoniness - The relative proportion of stones in or on the soil. 

the classes of stoniness are defined as follows: 

Glass 1 - Slightly stony land - some stones that offer only 
slight or no hindrance to cultivation 

Glass 2 - Moderately stony land - enough stones to cause some 
interference with cultivation 

Glass 3 - Very stony land - sufficient stones to constitute a 
serious handicap to cultivation, some clearing required 

Glass 4 - Exceedingly stony land - sufficient stones to prevent 
cultivation until considerable clearing is done 

Glass 5 - Excessively sfony land - too stony to permit any 
cultivation (boulder or stone pavement) 

Storage Ca acify - refers to the maximum amount of readily 
availa t le water that cari be stored within the rooting zone 
of a trop in a given soil. For practical irrigation purposes, 
50 ercent of the total soi1 water between field capacity 
an 

8.. 
wiltmg pomt may be considered as readily available. 

Slratified maferials - Unconsolidated Sand, silt and clay 
arranged in strata or layers. 

Structure - The combination or arrangement of primary soi1 
particles into secondary soi1 particles, units or peds, which 
are separated from adjoining aggregates by surfaces of 
weakness. Ag regates differ in grade (distinctness) of 
development. &J . rade 1s described as structureless (no ob- 
servab e aggregation or no definite orderly arran ement: 

9 F 

a amorphous if coherent, sin le-grained if nonce erent), 
weak, moderate, and stron he a regates vary in class 
(size) and are described as ne, me mm, coarse, and very 
coarse. The size classes vary according to the type (shape) 
of structure. The types of structure mentioned in this report 
are: 
Granular - having more or less rounded aggregates with- 
out smooth faces and edges 
Plaf~~ - having thin, plate-like aggregates with faces mostly 
honzontal 
Blocky - having blocklike aggregates with Sharp, angular 
corners 
Subangular blocky - having blocklike aggregates with 
rounded and flattened faces and rounded corners 
By convention an aggregate is described in the order of 
grade, class and type, e.g. strong, medium, blocky and 
moderate, coarse, granular. In the parent material of soils 
the material with structural shapes may be designated as 

L 
seudoblocky, pseudoplaty, etc. In stratified materials a 
d 1s a unit layer distinct1 

and is one more cm thick g 
separable from other layers 

less than 1 cm thick. 
ut a lamina is a similar layer 
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Texture, soi1 - The relative pro 
B 

ortions of the various soi1 
separates in a soi1 as descrrbe by the classes of soi1 texture. 

Unifed Soi/ Classification System (engineering) - A classi- 
fication system based on the identification of soils accord- 

For convenience, soi1 textures are grouped together into ing to their particle size, gradation, plasticity index and 
five classes as follows: liquid limit. 

Course fextured - sands, loamy sands, loamy fine sand 
Moderately coarse textured - loamy very fine Sand, sandy 
loam, fine sandy loam 

Medium-texfured - very fine sandy loam, loam, silt loam, 
silt, sandy clay loam (light) 
Moderately ine-textures-clayloam,siltyclayloam,sandy 
clay loam ( x eavy) 
Fine-textured - sandy clay, silty clay, clay 

Wafer balance, soi/ - is the daily amount of readily available 
water retained by the soil. The daily soil-water balance 
is decreased by the amount that the daily consumptive 
use exceeds the daily rainfall. When daily rainfall exceeds 
the consumptive use, the dail 

7 
balance increases b 

amount of the difference un ess the soil-water Y 
the 

ba ance 
is at stora 
to be lost % 

e capacity, in which case the excess is assumed 
y runotfor deep percolation. 

Wafer table - The Upper limit of the part of the soi1 or under- 
lying rock matenal that is wholly saturated wjth water. 

Water-holding capacity - The ability of a soi1 to hold water. 
The Water-holding capacity of sandy soils is usually 
considered to be low, while that of clayey soils is high. 
It is often expressed in inches of water per foot depth 
of soil. 

700~ 

" JO 20 3040 506070 80 90700 
Percent Sand 

FIGURE 4.8 
Soi1 textural classes. Percentages of clay and 

Sand in the main textural classes of soils; 
the remainder of each class is silt. 

Ti/i, g/acial - Unstratified glacial drift deposited direct1 
the ice and consisting of clay, Sand, gravel, and r 

by 
bou ders 

intermingled in any proportion, 

Tilth - The physical condition of soi1 as related to its east 
of tillage, fitness as a seedbed, and its impedance to seedling 
emergency and root penetration. 

Topofraphy - refers to t,he$ ercent 
requency of slopes m 

slope and the pattern or 
ifferent directions. Capttal letters 

are used to denote single slopes, and lower-case letters 
are used for multiple slopes (irregular surface). 

Single slopes Complex slopes Percent 

class name 
A level 
B very gently,sloping 

class name 
a nearly level 
b gently undulating 

undulatin 
EI gently rol mg H 
e moderately rolling 
f strongly rolling 
g hilly 

slope 
o-o.5 
0.5-2 

2-5 
5-9 

9-15 
15-30 
30-60 

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

Xerophyte - plants capable of surviving extended periods of 
soi1 drought. 

METHOD OF SOIL ANALYSIS 

Ammonium Acetate Extractable Carions - Chapman, H.D. 1965. 
Cation Exchange Capacit . 
of Soi1 Analysis, Part 2, B Y 

In Agronomy No. 9. Methods 
ack C. A. Ed. pp 891-901. 

pH and Conductivity - determined on a saturated paste as 
outlined in “Saline and Alkali Soils,” U.S.D.A. Handbook 
No. 60. 

Carbon - Total and Inorganic - A wet combustion method 
ado 
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ted from Adams: J. Md. Eng. Chem. Anal. Ed. 6:227, 
and Waynick: J. Amer. Soc. Agron. 28:337-35 1, 1936. 

Cation Exchange Capacity - as outlined in “Chemical Methods 
of Soi1 Analysts, Ottawa, 1958.” 

Calcium and Magnesium - Versenate Method with modification 
from Chenu. K. L. and Brav. R. H. Soi1 Sci. 72:449. 1951 
and Lott, I?‘F. and Cheng:K.L. Chemist Analysis Vol. 
46, No. 2, 1957. 

Mechanical Anabsis - Kilmer, V. J. and Alexander, L. T. 
Method of making Mechanical Analysis, Soi1 Sci. 68: 15- 
24, 1949. 

113 Atmosphere Moisture Retention - determined by method 
outlined in “Saline and Alkali Soils,” Handbook No. 60, 
U.S.D.A. 

Liquid Limit - as outlined in “Procedure for Testing Soils” 
by American Society for Testin Materials, April, 1958, 

-f A.S.T.M. Designation D 423-54 pp. 94-98. 

Plastic Limif and Plasticity Index - as outlined in “Procedure 
for Testing Soi]s,” 1958, ASTM Designation D424-54T. 
pp. 99-101. 

Shrinkage Limit and Shrinkage Ratio - as outlined in “Proce- 
dure for Testin 
D 427-39, pp. 7 % 

Soils,” April, 1958. ASTM Designation 
-79. 

Saturation Percentage and Hydraulic Conductivity - as outlined 
in “Saline and Alkali Soils,” Handbook No. 60, U.S.D.A. 
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CONVERSION FACTORS FOR U.S. AND METRIC UNITS 

TO convert 
column 1 

into column 2, 
multiple by 

Column 1 

TO convert 
column 2 

Column 2 into column 1, 
multiply by 

LENGTH 
0.621 kilometer. km mile, mi 1.609 
1.094 meter, m yard. yd 0.914 

0.394 centimeter, cm inch, in 2.54 

0.386 kilometer*, km* 
247.1 kilometer*, km2 
2.471 hectare, ha 

0.00973 
3.532 
2.838 
0.0284 
1.057 

1.102 
2.205 
2.205 
0.035 

14.50 
0.9869 
0.9678 

14.22 
14.70 

0.446 
0.892 
0.892 
1.15 

AREA 

mile*, mi* 
acre, acre 
acre, acre 

meter3, m3 
hectoliter, hl 
hectoliter. hl 
liter 
I iter 

VOLUME 
acre-inch 
cubic foot, ft’ 
bushel, bu 
bushel, bu 
quart (liquid), qt 

ton (metric) 
quintal, q 
kilogram, kg 
gram. g 

MASS 
ton (US.) 
hundredweight cwt (short) 
Pound, I b 
ounce (avdp), oz 

bar 
bar 
kg (weight)/cmZ 
kg (weight)/cm* 
atmospherei atm 

PRESSURE 
Ib/inch*, psi 
atmosphere,’ atm 
atmosphere,‘atm 
lb/ inch2, psi 
Ib/inch2, psi 

YIELD OR RATE 
ton (metric)/ hectare ton (U.S.)/acre 
kg/ha Ib/acre 
quintaljhectare hundredweight/acre 
hectoliteri ha, hl /ha bu/acre 

Celsius 

-1 7.8C 
+ 32 

% 
1 ooc 

TEMPERATURE 
Fahrenheit 

OF 
32F 
68F 
212F 

2.590 
0.00405 
0.405 

102.8 
0.2832 

,352 
35.24 

0.946 

0.9072 
0.454 
0.454 

28.35 

0.06895 
1 ,013 
1.033 
0.0703 1 
0.06805 

2.240 
1.12 
1.12 

0.87 

;(OF-32) 

8.108 
97.29 

0.08108 
0.973 
0.00973 
0.981 

440.3 
0.00981 
4.403 

WATER MEASUREMENT 
hectaremeters, ha-m acre-feet 
hectare-meters, ha-m acre-inches 
hectare-centimeters, ha-cm acre-feet 
hectare-centimeters, ha-cm acre-inches 
meters), m3 acreinches 
hectare-centimeters/hour, ha-cm/ hour feetl/sec 
cm/hour U.S. gallons/min 
meters3/hour, m3/ hour feet3/sec 
meters’/hour. m3/ hour U.S. aallons/min 

0.1233 
0.01028 

12.33 
1.028 

102.8 
1.0194 
0.00227 

101.94 
0.227 

‘The size of an “atmosphere” may be specified in either metric or U.S. units. 
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APPENDIX B 

4 , -\I \ 
h 

\ l !A--- 

I  

267 

moderatelyflne texture 
7 Lacustrine/Tiff -  medwm/medwm ’ 

10 moderalefy hle texture 
.2 moderately f,ne 10 ltne texture 8 LacustrmelShale -  medwmlshafe 

2 Gfacml TnII -  medtum to moderately 9 Aeolian -  coarse texture 
fme texture 10. Lacustnne 

D’ 3 Glacmfluvial ouwash -  very coarse 1 coarse texture 
texture 2 medwm texture 

4 Outwash/Till -  very .3 fine texture 

coarse/medtum 10 moderatelv fine 11 TtII/Sands,o”e -  medlum tocoarse 
,P”,l tr.3 m,xed I ._... _,- 

IJ " 
5 LacusfrinelOutwash -  12 Unddferenllated -  coarse 10 fme 

med,um /very coarse texture mwed 

PJ.5 

jxa’ 

‘p.3 

rp. 2 

rp. 1 
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C C’ 

WEST EAST 

F 

w 
L I 0.5 0 I 2 1 MILES 
J 1500 - I 0.5 0 I 2 3 

1 KILOMETERS 

m %eDto Very Fine 

p. 
GRAVEL AND SAND 

“~~~~’ Fine Grave1 to Coarse 
Sand 

B %tDFine to Silt 

TILL 
Clay- Loam , Bouldery ond 
Pebbly 

Cross-sections (AA’, BB', CC') of the geologic 
deposits in the Bede-Broomhill Area. 

(Adapted from, Bakhtiari, H. 1971. A Digital Modelling Technique for 
Simulating the Hydrogeologic Behavior of a Shallow Unconfined Aquifer 
in the Souris River Basin, Manitoba. - Progress Report, Dept. of 
Agricultural Engineering and Earth Sciences U. of 13.) 

D’ 

2300 
TCRTI.R” 

2200 % CRETACEOUL 1 

z t 4 8 ,:1 9 3 y: 
--.L-.- 2- G --- -- __------ RIDING FORMbTION YO”HT*lH - - - ------ -- --- _ _- --- ----- _ _---- -- ---- _------ 

- - - - - - -  - - -  - - -__-  -__ - -  - - - - -  

KS00 

Cross-section (DD’) of bedrock geology underlying surface deposits. 

(From Eilers. 1973, Relations between Hydrology and Soi1 Characteristics near Deloraine Manitoba). unpub. 
M.Sc. Thesis. Dept. of Soi1 Science. U. of M. 
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8 F 1650 
Q 
2 
= 1600 

1500 

LEGEND 

Grovel:Alluvium 

2 1101 Sand and Gravel:Esker 
z 

(a) Sond 

9 171 Sond 

m Till: Sllty-Cloyey 

(a) Sond ,(b) Grave1 

Till Sandy-Silty to Silty-Sondy 

Turtle Mountoin Formation 

ww Woter Well 

MNR NO.1 Mines ond Noturol Resources 
Drill Log 

580 

560 

480 

460 

Stratigraphie cross sections (EE’, FF’ and GG’) show+ deposits on the north slope of Turtle Mountain 
and under Whitewater Lake. 
(From Kobut 1972) - The Geological and Hydrological Environment of the Whitewater Lake Basin, 
Manitoba. Unpub. M SC. Thesis Department of Earth Science U. of M. 

Ii H’ 

1660 

l2 
4 
* 

’ t 1640 

8 .- Legend 
‘0 
4 
w 

m - C~orse to Moderately Co~rse (S.to S.L.] 

m - Medium (L.) 

IXl - Moderately Fine to Fine (CL. to C.) 

CIIl - Till 

1600 + 1 I I I I 

0.0 0.5 1.0 1.5 2.0 25 

Horizontal Distance in Miles 

Cross Section H-H’ (S.W. 27-3-21w-N.W. 10-3-21~) Showing Relief and Stratified Surface Deposits in Whitewater Lake Area. 
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Soi1 Association Waskada 

(Phytomorphic) 
Soi1 Series - U 
Rego Black 
Weil Drained Associate 
(Phyto-Hydromorphic) 
Soil Series - V 
Orthic Black 
Moderately Well Drained Associate 
(Hydro-Phytomorphic) 
Soil Series - W 
Gleyed Orthic Black 
Imperfectly Drained Associate 
(Hydro-Phytomorphic) 
Soil Series - X 
Gleyed Rego Black 
Carbonated 
Imperfectly Drained Associate 
(Hydromorphic) 
Soil Series - Y 
Rego Humic 
Gleysol Carbonated 
Poorly Drained Associate 

Maskawata (Mk) 

Waskada (Wk) 

Two Creeks (Tc) 

Montgomery (My) 

Deloraine (De) 

Ryerson 

Hathaway (Hw) 

Ryerson (Ry) 

Regent (Rg) 

Coatstone (Cs) 

Ewart (Ew) 

Block diagram of a generalized landscape illustrating the relationship of soil series, topography 
and drainage in the Waskada and Ryerson soil associations. 

Complex Map Unit: 
MAP SYMBOLS 

Simple Map Unit: 
Percentile of Map Unit 

Ry5 - Hw3 - Cs*t’ 
VSeries Svmbol 

RY - 
c 

Series Symbol - RY 

72C2\ ’ 
Degree of erosion 

t 
Degree of stoniness 

Topography 

This complex map unit consists of 50 percent 
Ryerson, 30 percent Hathaway, and 20 percent 
Coatstone. 

i 
Topo&aphy 
Map symbols with no topographie phases (e.g. Ht6 
- Cn4) indicate a nearly level to gently undulating 
relief. This is typical of most map units in the 
Souris and Whitewater Lake Basins (detailed 
areas). 
For definitions and ratings of erosion, topography, 
and stoniness, refer to Glossaty, and Tables 4.2 
and 4.3. 
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INDEX TO MAP SHEETS
OF THE VIRDEN AREA

SCALE 1 :20,000

SOIL SURVEY REPORT NO. 22

Soils information supplied by the Manitoba Soil Survey,
Research Branch, Agriculture Canada, Manitoba Depart-
ment of
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Soils De

Compiled, drawn and published by the Cartography Section,
Soil Research Institute, Research Branch, Agriculture Can-
ada, Ottawa, 1975-76 .

Base information and printing for Agriculture Canada by the
Surveys and Mapping Branch, Department of Energy, Mines
and Resources
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